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he Transportation Research Board (TRB) con-

vened the 4th International Conference on

Women’s Issues in Transportation on October
27 to 30, 2009, at the Arnold and Mabel Beckman
Center in Irvine, California. The contributions of
the following organizations enabled this important
conference to come to fruition: TRB and the Standing
Committee on Women’s Issues in Transportation; the
Federal Highway Administration; the United Kingdom
Department for Transport; the University of California
Transportation Center; the Swedish Government
Agency for Innovation Systems (VINNOVA);
METRANS Transportation Center; the New Mexico
Department of Transportation; the University of
California, Davis; the Federal Transit Administration;
and the Women’s Transportation Seminar.

Some 140 international transportation researchers
and practitioners from Africa, Asia, Europe, and the
United States gathered to exchange information on a
variety of factors and emerging issues affecting women’s
access to mobility, safety, personal security, and travel
needs and patterns.

BACKGROUND

This event marks the fourth in a series of conferences
on women’s issues in transportation, the first of which
was sponsored by the U.S. Department of Transporta-
tion in 1978. Attendees of this groundbreaking confer-
ence were predominantly researchers and scholars. The
second conference, held in 1996, was sponsored by the
Drachman Institute of the University of Arizona and by
Morgan State University. The program addressed con-
cerns beyond the research community and expanded
into policy-making issues and planning and engineering
processes. The third conference, held in 2004, aimed to
advance the understanding of women’s issues in trans-
portation and attracted a diverse audience of profession-
als from the national, state, regional, and local levels and
from the public and private sectors and academia. This
fourth international conference included researchers, aca-

demicians, practitioners, and students from more than a
dozen countries. The program addressed longstanding
issues relating to gender concerns in transportation that
merit ongoing attention. It highlighted the latest research
on changing demographics that affect transportation
planning, programming, and policy making as well as the
latest research on crash and injury prevention for differ-
ent segments of the female population. Special attention
was given to pregnant and elderly transportation users,
efforts to better address and increase women’s personal
security when using various modes of transportation,
and the impacts of extreme events such as hurricanes and
earthquakes on women’s mobility and that of those for
whom they are responsible.

CONFERENCE PLANNING

TRB assembled a conference planning committee
appointed by the National Research Council to orga-
nize and develop the conference program. Susan Han-
son of Clark University served as the committee chair.
The members of the committee, who are listed on page
ii, brought expertise in a variety of areas, including
data analysis, traffic engineering, demographics, travel
behavior, and transportation and mobility planning.
The conference’s primary objective was to stimulate
new research on women’s issues in transportation to
add to the existing body of literature and to increase
awareness of safety, personal security, and mobility
issues affecting female travelers as the population ages.
The committee selected five conference tracks:
changing demographics and women’s travel behavior,
transportation policy considerations for female trav-
elers, protecting the safety and personal security of
female transportation users, and studying the impacts
of extreme events on female travelers. These conference
tracks were led by the following committee members:

e Demographics and Travel Behavior, Sandra
Rosenbloom;
e Transportation Policy, Gloria Jeff;
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e Safety, Lidia Kostyniuk;
e Personal Security, Jeanne Krieg; and
¢ Extreme Events, Marsha Anderson Bomar.

The conference program featured commissioned
resource papers to address four of these topic areas.
In addition, both keynote speakers in the conference’s
opening session produced resource papers, for a total of
six papers, which are included in this volume together
with an overview of the conference proceedings.

The committee issued a call for abstracts to attract
additional research on these topic areas. Following a
peer review of the abstracts submitted, the authors of
approved abstracts were invited to submit papers for
consideration for presentation at the conference. The
submitted papers were then peer-reviewed, and those
approved were included in the conference program.

CONFERENCE FORMAT

The conference program was designed to showcase the
latest international research to support the topic areas
selected by the planning committee. The conference
included a preconference workshop on the history of
women in transportation followed by a poster session
where 14 peer-reviewed papers were presented.

The following day, the conference’s opening session
included keynote presentations by Martin Wachs, the
RAND Corporation, and Ananya Roy, University of
California, Berkeley. The subsequent plenary sessions
featured the remaining four commissioned resource
papers. A choice of three breakout sessions was offered
following each of the plenary sessions. The breakout
sessions featured the presentation of 32 peer-reviewed
research papers and were structured to allow more time
for interaction and exchange of information between
the presenters and participants.

Plenary Sessions
The plenary sessions featured presentations by the

author of each resource paper. These commissioned
resource papers were designed to frame the issues within

the respective subject area, gauge the degree to which
progress had been achieved since the previous TRB con-
ference, introduce any new research findings or infor-
mation, and identify topics for continued or further
research.

Breakout Sessions

Following each plenary session, a choice of three break-
out sessions was offered, each of which included the
presentation of three or four research papers. These ses-
sions were designed to encourage the authors to interact
with the attendees and to discuss specific research and
policy implications arising from the information pre-
sented. The breakout sessions allowed for a comparison
and contrast of issues affecting female travelers on dif-
ferent continents.

Poster Session

The conference program included a poster session fea-
turing 14 peer-reviewed papers. This format enabled
authors and attendees to interface and exchange ideas
and information in a more informal way.

CONFERENCE PROCEEDINGS FORMAT

Volume 1: Conference Overview and Plenary
Papers

Volume 1 includes the conference overview prepared by
Susan Herbel and Danena Gaines, Cambridge Systematics,
and the six commissioned resource papers, including the
two keynote presentations delivered by Wachs and Roy.

Volume 2: Technical Papers
This volume includes 27 full peer-reviewed papers that

were presented in the breakout sessions of the conference
or in the poster session and approved for publication.
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Female Involvement in U.S. Fatal Crashes
Under a Three-Level Hierarchical Crash Model

Mediating and Moderating Factors

Eduardo Romano, Tara Kelley-Baker, and Pedro Torres, Pacific Institute for Research and

Evaluation (PIRE)

Men have long held the lead in motor-vehicle crashes; how-
ever, research indicates that women are closing the gap.
The reasons for this relative increase are unclear. To fur-
ther investigate this problem, the authors applied a simpli-
fied version of the hierarchical levels of driving behavior
(HLDB) model to investigate female involvement in fatal
crashes in the United States. The HLDB model recognizes
that decisions at higher levels affect decisions at lower lev-
els. At the top level, the model assumes that the driver’s
condition (e.g., inattention, fatigue, impairment) has an
effect on the next level (e.g., speeding or other failures to
obey traffic laws), which subsequently affects the basic
maneuvering skills (i.e., the lowest level). Data for this
study were drawn from the Fatality Analysis Reporting
System for the years 1982 to 2007. Single-vehicle crashes
were used to indicate crash responsibility. Basic descriptive
and multilevel analyses were applied to investigate female
involvement at each level of the HLDB model. Compared
with males, female drivers were less likely to be involved in
crashes associated with the highest HLDB level, but more
likely to be involved in the lowest level. The relative high
prevalence of females in skill-related crashes, however,
occurred only when associated with speeding. Variations
in this finding due to age and gender were also found. Find-
ings from this study should help to develop more efficient
(better targeted) traffic safety prevention policies.

espite significant progress in traffic safety during
D the past decades, motor vehicle crashes (MVCs)
remain a major source of injury. U.S. males
account for most of the traffic fatalities—three times

that of females—and thus, have received most of the
resources and focus (Beirness 1989; Cerrelli 1998). Cur-
rent data show, however, that the prevalence of women
in fatal MVCs is rising. Romano and colleagues (2008)
have shown that female involvement in fatal crashes
increased in the United States, albeit mostly due to young
drivers. Although the National Highway Traffic Safety
Administration (NHTSA) reported that the number of
male drivers killed in fatal crashes dropped from 45,084
in 1975 to 39,739 in 1994, during the same period,
the number of female drivers in fatal crashes increased
from 9,356 to 13,430 (NHTSA 1995). Interestingly, the
estimated involvement rate in fatal crashes per 100,000
licensed male drivers has continuously declined over the
past 30 years (from 62 in 1975 to 42 in 2003), whereas
it has remained unchanged for female drivers for about
15 years (NHTSA n.d.).

The reason for this increase in crash fatalities is often
cited as being related to the different and richer roles
modern women are playing in the society. Some expla-
nations focus on household roles and their associated
stresses, travel patterns, and driving skills. Other expla-
nations go beyond exposure and argue that the develop-
ment of changes in normative behaviors among women
that occur over time translate into new, riskier driving
behaviors (Pisarski 1992; Voas et al. 1998).

The driving skills of female drivers, particularly
vehicle control and maneuvering, have received atten-
tion among researchers. McKenna et al. (1991) ana-
lyzed a survey of drivers in the United Kingdom and
concluded that there is a significant difference between
male and female personal assessments of driving skills,
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with males rating themselves higher than females. In an
examination of Finnish drivers, Laapotti et al. (2003)
also found that female drivers tended to evaluate their
own driving skills lower than did their male counter-
parts and that, although young female drivers were
more safety oriented than male drivers, female drivers
had more problems in vehicle handling and mastering
traffic situations.

Changes in attitudes toward risk may have contrib-
uted to those findings. Stamatiadis and Deacon (1995),
working with Michigan data, found that young driv-
ers as a whole drive less safely now than the same age
group did in previous years, with female drivers driv-
ing more safely, on average, than male drivers. Data
from Michigan, however, show that the rate of aggres-
sive, risky driving and speeding-related collisions
among female drivers (particularly young women) is
increasing (Kostyniuk et al. 1996; Waller et al. 2001).
In a study on female driving by the Pacific Institute for
Research and Evaluation, almost two-thirds (65%) of
participants said they drove more than 15 mph over the
speed limit occasionally or very often (NHTSA 2001).
About half had been stopped for a traffic violation in
the past 3 years, primarily for speeding. In 2000, how-
ever, an Internet-based, nonscientific survey of 400
clients of an Ohio insurance company reported that
women stuck in summer traffic with children in their
cars were four times more likely than men to speed,
run a red light, or drive on the shoulder (Progressive
Insurance 2000).

In an application of the hierarchical levels of driv-
ing behavior (HLDB) model to archival data, Laapotti
and Keskinen (2004) examined changes over time in
the MVC patterns of males and females in Finland.
They noticed that female drivers had proportionally
more accidents connected to vehicle maneuvering and
control of traffic situations, such as reversing and loss-
of-control accidents when not speeding. Laapotti and
Keskinen (1998) also found that female drivers were
more prone to lose control of their vehicles when the
condition of the road surface was less than optimal
(e.g., slippery).

Thus, the occurrence of MVCs among female drivers
is rising, although MVCs are still much less prevalent
among female drivers than among male drivers. Why?
Unfortunately, very little is known about such appar-
ent increase in risk. The main goal of this study was to
add to the current literature by applying a simplified
version of the HLDB model (Keskinen 1996) to inves-
tigate female involvement in fatal crashes in the United
States caused by gender differences in three hierarchi-
cal levels (from top to bottom): driving context (e.g.,
impaired driving, fatigue, inattention), the mastering of
traffic situations (e.g., red-light running, speeding), and
vehicle maneuvering (e.g., loss of vehicle control).

METHODS
Data

Crash data for this study were obtained from the Fatality
Analysis Reporting System (FARS) for the years 1982 to
2007. FARS is a record system for fatal crashes (defined
as a crash on a public roadway causing a death within
30 days of the event) (NHTSA n.d.). FARS provides
detailed information about fatally injured drivers’ gen-
der, age, level of alcohol consumption, and maneuvering
skills. FARS also contains information about the number
of vehicles involved in the crash. The data set provides a
large representative source of information that allows the
making of inferences confidently at the national level and
the evaluation of changing trends over time.

There were 1,489,277 drivers in the FARS data for
1982 to 2007. To provide a measure of crash responsi-
bility, only drivers involved in single-vehicle crashes were
included in the data set. Drivers who presented a driver
condition signaling a “mentally challenged” state, were
involved in a police chase, were driving buses or farm
equipment, or were parking vehicles were excluded.
Finally, only fatally injured drivers with gender identi-
fication were kept in the data set. After these manipula-
tions, 384,861 drivers remained in the data set and were
used for most analyses. Because FARS began collecting
information on race and ethnicity in 1999, only the FARS
data for 1999 to 2007 were kept for analyses including
this variable (z = 150,400).

Measures
Driving Exposure

As mentioned, driving exposure has been suggested as
an explanation for the relative increase in crashes among
female drivers. Driving exposure was addressed by apply-
ing the estimated vehicle miles traveled (VMT) for each
relevant group (e.g., Braver 2001). A common method of
normalizing crash fatality data, the VMT-based approach
normalizes crash incidence by number of miles driven
(thereby adjusting incidence by crash exposure). Esti-
mates of the annual mileage driven by each of the four
racial-ethnic groups were drawn from the 1995 and the
2001 National Household Travel Surveys (FHWA n.d.).
The most recent survey available is for 2001; although
the 2008 survey has been completed, it has still not been
made available to the public. Because this measure was
collected through a national survey that is conducted only
once every 5 to 7 years, VMT data had to be estimated for
nonsurvey years. In this study, the VMT data from 1995
were applied to the FARS period of 1982 to 1997, and the
2001 VMT data were applied to the FARS period of 1998
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to 2007. The analytical limitations that such a generaliza-
tion presents are obvious, but the benefits of providing
some correction for female drivers’ driving exposure out-
weigh the limitations of the measure.

HLDB Crash Levels

Table 1 shows the FARS variables used and the criteria
applied to build the condition variables at each of the
three HLDB levels. At the top of the HLDB model is
Level 3, which includes the factors of alcohol consump-
tion, fatigue, and inattention. It is followed by Level 2,
which includes red-light running, failing to obey a traffic
signal, speeding, and other aggressive driving, and Level
1, which includes loss of vehicle control associated with
improper vehicle maneuvering or bad weather or surface
conditions. Alcohol consumption was established when
the driver recorded a positive blood alcohol concentration
(BAC) result, as determined by the actual BAC as mea-
sured and reported in FARS and the multiple imputation
of BAC values when the actual BAC values were miss-
ing, as is currently done in FARS (Subramanian 2002).
The other crash factors were assigned using information
from the following FARS variables: the Driver Condition
Factor (DR_CF), the Person-Related Factor (P_CF), the
Condition Factor (CF), Violation Charge (VIOLCHG),

and the Vehicle Condition Factor (VEH_CF) (NHTSA
2008). To inform about multiple crash conditions, FARS
allows up to four entries of each of the individual condi-
tions (e.g., DR_CF1 to DR_CF4). When multiple crash
conditions were present, the presence of a targeted fac-
tor in any of these conditions (up to four levels) was
sufficient for its identification. Table 1 shows the codes
applied to the classification of drivers.

Analyses
Conceptual Model

Drinking-and-driving contexts can be viewed as decision-
making situations requiring individuals to choose between
riskier and safer courses of action (Labouvie and Pinsky
2001). This study follows a limited version of the HLDB
model (Keskinen 1996), which recognizes that decisions
at higher levels affect the decisions (and skills) at lower
levels. At the top level, Keskinen’s model assumes that the
person’s general goals and skills (e.g., the person’s enthu-
siasm about cars and driving) affect the decisions at the
second level (e.g., drinking and driving), which affect the
next level (e.g., speeding or other failures to obey traffic
laws), which subsequently affect the basic maneuvering
skills (e.g., controlling the vehicle direction). Information

TABLE 1 FARS Variables Used to Create Three Driving Conditions

Level and Variable DR_CF P_CF CF VIOLCHG
Level 3
Fatigue or inattention 1,6 3,10 4 (since 1997)
93-98 (since 1991)
Alcohol”
Level 2
Speeding 44 44 2-3 (until 1996)
46 (since 1998) 21-2S5 (since 1997)
29 (since 1997)
Failure to obey 38, 39 (and 33 31-39 (since 1997)
19<TRA_CONT<22 or 38-41

0<TRA_CONT<7)

8 (since 2003)
13 (since 2005)
46 (until 1994)

Other aggressive

36 (since 1995) 2-3 (since 1997)
46 4 (until 1996)
8 (since 2004)

27,36
Level 1
Maneuver 26-36 20 (2000 and 2001) 41-69 (since 1997)
47-48 22 (until 2002)
52 36-37 (since 1994)
58 42-43,47-49
18 (since 1995) 50 (since 1994)
28, 34-35, 51

Weather or slippery road conditions 61,77,79, 87

59 (since 1995)

60, 73,75, 83 5

7 BAC > .00, tested or imputed (by NHTSA).

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22887

pyWomen s Issues in Transportation: Summary of the 4th International Conference, Volume 2: Technical Paper

4 WOMEN’S ISSUES IN TRANSPORTATION, VOLUME 2

on drivers’ general goals and skills (the top level of the
HLDB model) is not available in the FARS data set. Thus,
this study applied a simplified model based on the three
lower levels of the HLDB model.

Analytical Models

Basic statistical comparisons were applied to analyze
the data. To investigate the gender contribution to each
level and crash factor, multinomial (polytomous) logis-
tic regression was applied. Two sets of regressions were
applied: one modeling the occurrence of a Level 1 crash
as a function of Level 2 factors and covariables, and
another modeling the occurrence of a Level 2 crash as
a function of Level 3 crash factors and covariables. The
covariables considered included gender (male, female),
age (<21, 21 to 34, 35 to 64, and 65 and older), race-
ethnicity (non-Hispanic whites and other), time of day
(6 a.m. to 9 p.m. and 10 p.m. to 5 a.m.), and the pres-
ence of passengers (none, 1, 2, or more). Although the
analysis of main effect models was of interest, the focus
was on the interaction between gender and all relevant
factors and covariables. For instance, in modeling Level
1 crashes, the focus was on the interactions between gen-
der and Level 2 factors. If these interactions were sig-
nificant, it would mean that, as compared with males,
the contribution of females to the likelihood of a Level
1 crash would partially depend on the occurrence of a
Level 2 factor. Several sequential runs for each of the
two sets of models described were performed to test the

significance and direction of interaction terms involving
gender. In each of these series of models, the analysis
began with a main-effects-only model and sequentially
added the gender interactions to test for the separate and
joint contributions of those additions.

REsSULTS

Table 2 shows the number of drivers in the file by gen-
der, as well as the corresponding female-to-male (F-M)
ratio. The F-M ratios and prevalence estimates (percent)
in Table 2 are adjusted by driving exposure. Table 2
shows that overall, for each male driver in the file, there
are 0.65 females. Table 2 also shows that the prevalence
of Level 3 crashes is significantly larger among males
(70.5%) than among females (50.9%) (p < .01). The
F-M ratio mimics this finding, showing a much smaller
ratio (i.e., relatively less for females) for Level 3 crashes
than for non-Level 3 crashes. Almost 90% of the level 3
crashes involved alcohol (78.1% alone, 11.6% in con-
junction with fatigue or inattention). Largely, this find-
ing is not surprising, for the sample studied included
only single-vehicle crashes in an attempt to ensure the
drivers’ responsibility in the crash, and single-vehicles
crashes (particularly at nighttime) have been used as a
proxy for alcohol-related crashes. Not surprisingly, male
drivers were more likely to be involved in alcohol-related
crashes (81.2% of the Level 3 crashes alone, 11.5% in
conjunction with fatigue or inattention) than female
drivers (71.4% and 11.8%, respectively). For fatigue

TABLE 2 Number of Drivers, Their Distribution, and Female-Male Ratio by Crash Level

Males (%) Females (%) Both (%) Female-Male Ratio
Level and Variable (N =275,329) (N =109,532) (N = 384,861) 0.65
Level 3
No Level 3 present 29.5 49.1 37.2 1.07
Level 3 present 70.5 50.9 62.8 0.47
Alcohol 81.2 71.4 78.1 0.41
Fatigue or inattention 7.4 16.8 10.4 1.06
Joint? 11.5 11.8 11.6 0.48
Level 2
No Level 2 present 55.5 47.4 50.6 0.75
Level 2 present 44.5 52.6 49.4 0.55
Speeding 66.6 52.2 61.5 0.43
Failure to obey 11.8 28.0 17.6 1.29
Other aggressive 10.8 12.5 11.4 0.64
Joint*® 10.8 7.3 9.5 0.37
Level 1
No Level 1 present 34.9 40.9 37.3 0.76
Level 1 present 65.1 59.1 62.7 0.59
Maneuver 94.8 90.9 93.4 0.56
Weather or surface conditions 2.1 3.3 2.5 0.94
Joint* 3.2 5.8 4.1 1.06

NotTe: N = nonweighted number of drivers in file. Female-male ratio is the ratio of female drivers to male drivers in each category. Percentages

and female-male ratio are weighted by driving exposure.
“ Joint denotes more than one factor in the level.
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or inattention crashes in which alcohol was absent, the
previously observed association reverses; more females
(16.8%) than males (7.4%) were involved in this type of
crash. The F-M ratios also allow for rapid visualization
of this difference between alcohol-related and fatigue—
inattention crashes, being much larger among the latter.

Female drivers are more prevalent than males among
all Level 2 crashes (p <.01). Speeding is the most frequent
Level 2 crash factor (61.5%), albeit more predominantly
among males (66.6%) than among females (52.2%).
Interestingly, female drivers were observed more fre-
quently in the crash category of “failure to obey.” Failure-
to-obey crashes registered the highest F-M ratio (1.29) in
Table 2. This finding is somewhat surprising, as failure-
to-obey crashes include crashes associated with red-light
running and other failures to obey traffic signals, which
female drivers are usually regarded as being less prone to
commit than their male counterparts.

Male drivers were more prevalent than female drivers
among all Level 1 crashes (p < .01). This is not surpris-
ing, given how the crash levels were constructed. Most
Level 1 crashes involved “maneuver” crashes (93.4%
overall), with only 2.5% of Level 1 crashes being due
to weather or a slippery road surface. Although the rela-
tive involvement of female drivers in crashes involving
weather or surface conditions was higher than that of
male drivers (3.3% and 2.1%, respectively), almost no
gender-related difference occurred for maneuver crashes.
Finally, the overall F-M ratio decreased from Level 1
crashes to Level 3 crashes (0.59, 0.55, and 0.47, respec-
tively), suggesting that compared with male drivers,
female drivers tend to be more represented in Level 1
crashes than in Level 3 crashes.

Table 3 reproduces the outcome of the multinomial
logistic regression models for the occurrence of the
Level 1 crash factors (dependent variable) as a function
of gender and age for each of the Level 2 crash factors
under consideration. Model 1 in Table 3 reproduces the
outcome of the main effects model. This model shows
that the likelihood of a maneuver crash increases when
the driver is a female, speeds or drives aggressively, is
younger than 35 years old, is a non-Hispanic white,
and drives alone. For a weather—slippery surface crash,
the outcome of the main effects model is similar to that
for a maneuver crash, with two exceptions: older driv-
ers and minority drivers are more prone to be involved
in weather—slippery surface crashes than younger and
minority drivers, respectively.

Models 2 through 6 in Table 3 show the results of
including the dual gender interaction terms. The analysis
of these interactions reveals some interesting findings.
For maneuver crashes, there is a significant and negative
interaction between those age 65 and older and females.
This result suggests that females tend to be relatively less
involved in maneuver crashes when they are age 65 and

older. For crashes involving weather or slippery surface
conditions, there is a significant and negative interaction
between passengers and female drivers. In other words,
having a passenger reduces the likelihood that a female
driver will be involved in a weather—slippery surface crash.
Perhaps most relevant for this study, for both maneu-
ver and weather—slippery surface crashes, there is also a
significant and positive interaction between females and
speeding. When included in the model, such interaction
makes the main effect nonsignificant. In other words, the
outcome of Models 2 through 6 suggests that although
females are more likely than males to be involved in
maneuver or weather—slippery surface crashes, this result
is particularly associated with speeding.

Table 4 shows the outcome of the multinomial logis-
tic regression models for the occurrence of the Level 2
crash factors (dependent variable) as a function of gender
and age for each of the Level 3 crash factors under con-
sideration. Among the Level 3 factors, alcohol increases
the likelihood of a speeding crash, although a driver who
shows fatigue or inattention is less likely to speed. Of
particular interest is the analysis of the role of females in
speeding crashes, for such a role was relevant to the analy-
sis of the occurrence of Level 1 crashes (Table 3). Table
4 shows that females consistently show a lower contribu-
tion to speeding crashes than males. Models 2, 3, and 4 in
Table 4 show a negative interaction between females and
alcohol, suggesting that when alcohol is consumed, female
drivers are less likely to speed than male drivers. Once
the gender and time interaction enters the model (Models
5 and 6), however, the female-alcohol interaction is no
longer significant, suggesting that the association between
alcohol, gender, and speeding is highly dependent on the
time of day in which it occurs. The significance of the
female—passenger interaction shows that for female driv-
ers, the presence of a passenger reduces the likelihood of
a speeding-related crash; that is, the significance of this
interaction suggests again that compared with male driv-
ers, female drivers tend to be “safer” when a passenger is
present than when driving alone.

The somewhat surprising result in Table 4 is the posi-
tive and significant contribution of female drivers to
failure-to-obey crashes. Females are usually viewed as
deviating less from norms than males. Less surprising are
the significant and negative interactions between female
drivers and nighttime driving and between female drivers
and the presence of one or more passengers. This finding
suggests that female drivers are less likely to fail to obey
when driving in the daytime with at least one passenger.

DiscussioN oF RESULTS

The results of the analyses performed in this study show
the appropriateness of the HLDB model. The inclusion
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of higher-level factor conditions in analytical models
explains the occurrence of crashes at lower levels. These
results also reveal the implicit complexity of the HLDB
model and the analytical difficulties such a model pre-
sents. The HLDB model proposed here could be analyti-
cally visualized as a multilevel model with multinomial
categorical dependent variables, both continuous and
categorical independent terms with weights adjusting for
driving exposure, and the inclusion of interaction terms.
To the authors’ knowledge, none of the statistical pack-
ages currently available (e.g., Mplus, STATA-Gllamm,
SAS) satisfactorily deals with all of these analytical com-
plexities, particularly in a situation like this, in which
the need to model interaction terms of meaningful inter-
pretation was highly relevant. To address this limitation,
the analyses were separated into two parts to look inde-
pendently at the contribution of Level 3 to the Level 2
crashes and of the Level 2 crashes to the Level 1 crashes.
Although this approach did not allow for a full integra-
tion of the three-level factors, it did provide some mean-
ingful results.

Focusing on the gender-related interaction terms and
going from Level 1 to Level 3 showed that, compared
with males, female drivers were overrepresented in fatal
maneuver and weather—slippery surface (i.e., Level 1 fac-
tor) crashes, but mostly when they were speeding. That
is, although female drivers are not more prone to skill-
related crashes than males, they seem to be more vulner-
able to these crashes than males when speeding (a Level
2 crash factor) is involved. This overall finding is moder-
ated by the presence of passengers and the time of day in
which the crash occurs, for female drivers are less likely
to speed than males when carrying a passenger during
the daytime. Interestingly, although speeding seems
to induce more “loss of control” crashes (i.e., Level 1
crashes) among female drivers than among males, the
study shows that females are less likely to speed than
males. Moreover, even when alcohol (a Level 3 crash fac-
tor that induces speeding) is present, female drivers are
less likely to speed than their male counterparts.

Although female drivers are less likely to be involved
in alcohol-related crashes, they are overrepresented in the
other Level 3 crash factor under consideration: fatigue
or inattention. The overrepresentation of females in this
Level 3 factor did not, however, affect the involvement of
female drivers in either Level 2 or Level 1 crashes. Perhaps
the most surprising finding of this study is the overrepre-
sentation of female drivers in failure-to-obey crashes, for
which this paper does not offer an explanation.

In summary, this study presents new evidence against
the popular belief that female drivers are more prone to
be involved in skill-related crashes than males. At least
such evidence is strong under “normal” traffic condi-
tions. It might not be the case, however, when speeding
is involved. Nevertheless, the finding that females are less

likely to speed than males tends to compensate for such
negative outcome, at least at the aggregated level.

Despite its interesting results, this study is not free
of shortcomings. Data for this study include only fatal
crashes. Further, to maximize the likelihood that driv-
ers included in this study were responsible for the crash,
only single-vehicle crashes were included in the data set.
It is very likely that the application of the HLDB model
to nonfatal crashes might have yielded very different
results. Another shortcoming of this study involves the
construction of the levels and factors applied. Such a con-
struction unavoidably implies some degree of arbitrari-
ness; however, to minimize such arbitrariness in building
these variables, the FARS instructions were followed to
the degree possible.

Another weakness of the study involves the data used
to adjust for driving exposure. As mentioned, estimates of
VMT are currently available only for the years 1995 and
2001. Extrapolating those estimates to other years may
have led to sudden or recent changes, or both, in driving
patterns being ignored in the analyses. Finally, another
limitation to this study (perhaps the most relevant)
involves the possibility of bias on the part of the officers
who coded the crashes. Police officers may have been more
prone to assign different codes to females than males (e.g.,
by assigning a maneuver code to females more frequently
than to males). Nevertheless, the study only found an
association between female drivers and maneuver crashes
in situations in which speeding was involved. If there was
gender-related bias in the way that these types of crashes
were registered, then such an association between speed-
ing and maneuver crashes should be revisited.
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Spatial Variation in Motor Vehicle Crashes
by Gender in the Houston, Texas,

Metropolitan Area

Ned Levine, Ned Levine & Associates

This study examines spatial variation in motor vehicle
crashes by gender within the Houston, Texas, metro-
politan area. Examination of data on 252,240 crashes
that occurred in the Houston metropolitan area between
1999 and 2001 showed that substantial behavioral dif-
ferences between male and female drivers contributed to
the crashes. Males had more severe crashes than females
and showed riskier driving behavior for every crash type.
Crash risk varied throughout the metropolitan area,
however, being much higher in the central city than in
the suburbs. Because male drivers were more likely to be
involved in crashes in the central city than female drivers,
part of the gender differential in crashes appears to be
the result of men driving in riskier locations. A negative
binomial regression model, estimated with the Markov
Chain Monte Carlo method, was tested on road seg-
ments and showed gender differentials controlling for the
volume-to-capacity ratio, the distance from downtown,
and functional road classification. The general pattern of
women making more frequent but shorter trips was asso-
ciated with driving to less risky destinations. It is argued
that lack of information on driver residences prevents a
more detailed analysis of crash risk and that exposure to
crashes needs to be understood in terms of behavior and
not just relative to travel distance.

This paper examines gender differences in motor
vehicle crashes within the Houston, Texas, met-
ropolitan area with respect to spatial location. In
particular, the study shows that part of the differential
in crash risk between women and men is due to differ-

ences in the spatial location of the crashes, most likely
the result of different driving patterns.

12

It has long been known that there are substantial dif-
ferences in crash likelihood between women and men,
and that, whether the total number of crashes or crash
rates (relative to population or to travel exposure) are
examined, men far exceed women in the number and
severity of crashes. Gender is the second strongest pre-
dictor of crash likelihood, after age.

For example, the National Safety Council showed that in
2003, men incurred more deaths from unintentional injuries
forallage groups from 0 to 82 (National Safety Council 2007a,
pp. 16-17). In terms of fatalities caused by motor vehicle
crashes, men exceeded women by a ratio of 2.2 to 1 in 2003
(National Safety Council 2007a, p. 20). The National High-
way Traffic Safety Administration (NHTSA) documented
that men accounted for 68% of all motor vehicle fatalities
between 1996 and 2005, with female fatalities decreasing by
0.7% per year while male fatalities were increasing by 0.8%
per year over the period (NHTSA 2007a).

On a per capita basis, males had higher motor vehicle
fatality rates per 100,000 population for every age group
from 1 through 85 and above from 1950 through 2005
(U.S. Department of Health and Human Services 2008).
This held for every ethnic group documented. In 2007,
the fatality rate per 100,000 persons was higher for males
than for females in every age group (NHTSA 2007b).

FAacTtoRrs AFFECTING GENDER DIFFERENCES
IN CRASHES
Driving Exposure

Some differences are due to differential driving exposure.
Three simple measures of exposure are found in the lit-
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erature. First, there is the number of driver’s licenses
issued for men and women as a simple indicator of abil-
ity to drive. Licensing, however, is more or less balanced
by gender within the United States (Federal Highway
Administration 2006).

Second, there are differences in aggregate driving dis-
tance, usually measured as vehicle miles traveled (VMT)
or vehicle kilometers traveled (VKT). Historically, men
have driven more than women, which partly explains the
gender differentials in crashes. In 2001, for example, the
National Household Travel Survey indicated that men
traveled by personal vehicle an average of 39 mi per day
while women traveled an average of 31 mi per day, a
ratio of 1.25 to 1 (Bureau of Transportation Statistics
2004). Nevertheless, the differential by gender in driv-
ing has been decreasing over time, and while still not at
equal levels, is starting to balance out (National Safety
Council 2000, p. 93). Not surprisingly, some of the gen-
der differences in crashes have decreased as this driving
differential has narrowed (Kostyniuk et al. 2000).

Third, there are differences in individual trip length.
In theory, longer trips should be associated with greater
crash risk, all other things being equal, and some sup-
port for this has been found (Moellering 1974). Unfortu-
nately, there is no information that is publically available
for identifying trip length by drivers involved in crashes,
nor even information released that could allow synthetic
trips from the driver residence to the crash location to be
constructed. In Texas, as in most other states, the loca-
tion of the residence of a driver involved in a crash is not
provided in publically accessible databases. Although
this information is collected in the crash report, it is not
released to the public, researchers, or local government
agencies. Consequently, trip length cannot be used as a
baseline for measuring crash risk.

Risky Driving Behavior

By far the strongest factor accounting for the large male-
to-female ratios in severe crashes is riskier driving behavior
by men (or, more accurately, a proportion of men showing
risky behavior that is greater than the proportion of women
showing risky behavior). For example, in 1999, the National
Safety Council estimated that the ratio of fatalities per 1 bil-
lion vehicle miles driven for men to women was 1.5, although
for all crashes, the ratio was 0.85. In other words, men were
involved in more severe crashes and women were involved
in less severe crashes (National Safety Council 2000, p. 93).
This result has been shown for individual states (Michigan
Department of State Police 2007). Even among older driv-
ers (age 70 or older), males exceed females in fatalities by a
ratio of 2 to 1 (Baker et al. 2003).

Kim (2000) found that in Hawaii, a higher propor-
tion of males involved in crashes were killed compared

with women, who, in turn, were injured proportionately
more. Examining risk factors, he found that men sig-
nificantly exceeded women in crashes involving driving
while intoxicated (DWI), speeding, driving at nighttime,
and being involved in head-on collisions. Also, men were
less likely to have used a seat belt. On the other hand,
women were more involved in crashes at intersections
and in failing to yield the right of way.

Kostyniuk et al. (2000) examined crashes in Michi-
gan between 1987 and 1994 and found that, while cer-
tain risky driving behavior had increased among women
drivers (e.g., following too closely, speeding), other
behaviors decreased (e.g., DWI). Men showed higher
risk in driving than women for all risky behaviors. Of
those women who showed an increase in risky behavior,
most were younger women.

The differential in risk applies to specific types of
crashes as well. For example, in a study of Baltimore,
Maryland, from 2000 to 2002, women were involved
in fewer pedestrian crashes overall and, when involved,
exhibited fewer risk-taking behaviors such as consuming
alcohol or violating traffic laws (Clifton et al. 2005). In
other words, in general, male drivers take more risks than
female drivers, resulting in higher fatality rates and severe
injury rates (Social Issues Research Centre 2007).

Other Factors Affecting Gender Differences
in Crashes

Although risky driving behavior is the dominant factor,
there are other factors that affect gender differences in
crashes. First, women are less likely to drive on freeways
and more likely to drive on arterial roads than men.
Because freeways have a much lower crash risk than
arterial roads, women are exposing themselves to higher
risk. This behavior would run counter to the general ten-
dency of males taking more risks; however, when crashes
occur on freeways, they tend to be more severe, on aver-
age, than crashes on arterials.

The differences in driving patterns between men and
women constitute a second factor. A large number of
studies has shown that women travel shorter distances
than men, on average, but make more trips (Giuliano
1979; Gordon et al. 1989; Hanson and Johnston 19835;
Madden 1981; Michelson 1983; Nobis and Lenz 2005;
Pickup 1985; Rosenbloom 2000; Rosenbloom and
Burns 1993; Rutherford and Wekerle 1989; Skinner and
Borlaug 1980; Wachs 1997). This behavior would be
expected to result in fewer crashes because women are
less likely to drive in high-risk areas. Levine et al. (1995a,
1995b) showed that crash risk increased substantially
toward the center of downtown Honolulu. Driving trips
that are more local would be less likely to encounter the
high-risk roads of the central city.
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Therefore, two hypotheses are proposed to partially
explain differences in crash likelihoods between men and
women:

1. There are spatial differences in the crash likeli-
hoods of men and women.

2. Men are more likely than women to be involved
in crashes in areas at high risk for crashes, implying an
untested hypothesis that men drive more to risky envi-
ronments than women.

METHODOLOGY

This study examines gender differentials in crash risk by
spatial location within the Houston metropolitan region,
an eight-county area that surrounds the City of Houston
and that encompassed a population of around 5 million in
2000. Between 1999 and 2001, there were 252,241 serious
crashes in the eight-county region, an average of 84,080
a year. In these crashes, 1,882 persons were killed and
281,914 persons were injured. The crashes accounted for
26% of all serious crashes in Texas during that period com-
pared with the region’s 22% share of the state’s population
and 21% share of the state’s VMT (Levine 2009).

The likelihood of a driver in the region being involved in
a fatal or injury crash in the region was 36% higher than
the Texas average and 149% higher than the U.S. average.
The region led the state of Texas in virtually every type
of crash and led the nation in alcohol-related fatalities per
capita (NHTSA 2008; Houston Chronicle 2009).!

Data Sources

The data were compiled by the Crash Records Bureau of
the Texas Department of Public Safety, the agency that was
vested at the time with compiling crash information for
every jurisdiction in Texas (Texas Department of Public
Safety 2007). The agency collected data on crashes involv-
ing fatalities, injuries, and serious property damage (defined
as one or more vehicles being towed from the crash scene).
These data represent the most severe crashes, as nonserious
property-damage-only crashes are not included. Because of
delays in releasing information, data were obtained only
for crashes that occurred between 1999 and 2001.

Driver 1

In the Texas crash report, fault is not determined by the
investigating police officer, as it is in some other states

! Special compilation by the National Highway Traffic Safety
Administration, Region 6.

(see Kim 2000). This is a function of the courts. Police
officers are trained, however, to list vehicles in the order
in which responsibility for the crash is assumed to lie.
With one exception, the first driver listed (Unit 1 or
Driver 1) is generally the individual seen as most respon-
sible for causing the crash.

Additional information on behavioral factors associ-
ated with the crash (called contributing factors) is also
listed. By analyzing these contributing factors for Driver
1, the causes of the crash can be assessed. For example,
82% of DWI crashes, 97% of speeding crashes, 93% of
following-too-closely crashes, and 74 % of failure-to-stop
crashes were attributed to Driver 1. On the other hand,
only 32% of failure-to-yield crashes were attributed to
Driver 1.2 Thus, an analysis of the factors associated
with Driver 1 provides a reasonably accurate picture of
crashes associated with DWI, speeding, failure to stop,
and following too closely, but not of crashes associated
with failure to yield.

Characteristics of the vehicle of the driver were listed
on the form, including the driver’s gender, age, and race.
Gender was recorded for Driver 1 in 239,946 of the
252,241 crash records.

Spatial Location

For the crash location, the data were geocoded according
to a methodology that was developed initially in Hono-
lulu (Levine and Kim 1999; Levine et al. 1995a, 1995b).
Approximately 82% of the crashes were geocoded, with
accuracy being around 91%. Of the 252,241 crash
records, 206,577 had spatial locations assigned.

Male-to-Female Crash Ratios

Without understanding both the trip origin and the trip
distance, it is difficult to analyze the extent to which
crashes reflect driving exposure. Consequently, the
approach used by Kim (2000) was used, namely, to
analyze the ratio of male-to-female crashes for different
geographical levels. Establishing a baseline ratio for all
crashes allows comparisons of risk by males relative to
females as well as comparisons by location. In doing
this, it is assumed that behavioral differences in risk
taken by males and females are independent of spatial
location.

2 Of the 49,542 failure-to-yield crashes, 34,315 were assigned to
Driver 2. For those crashes, Driver 1 was attributed with speeding in
1,142 of the cases and also with failure to yield in 394 of the cases,
failure to stop in 228 of the cases, and making a passing error in 147
of the cases.
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Spatial Analysis

Spatial analysis was conducted for three geographical
levels:

1. The metropolitan area by individual crashes. The
entire database was used.

2. By distance from downtown Houston. A series of
40 one-mi bands was overlaid on the study area, cen-
tered on downtown Houston, and crashes within each
band were calibrated. All crashes were analyzed, as were
crashes by severity.

3. By individual segments on major roadways. A
modeling network was obtained from the Houston—
Galveston Area Council, the metropolitan planning
organization for the Houston area. The modeling net-
work has 10,911 segments, including all major roads
(freeways, principal arterials), most minor arterials,
and some collector roads. The data had information on
functional road classification, traffic volume, number of
lanes, segment length, VMT, roadway capacity, and the
volume-to-capacity (V-C) ratio. The network includes
the vast majority of the region’s VMT. Crashes that
occurred on or very close to the modeled road segments
were allocated to the nearest road segment.? The direct
distance of the segment midpoint to downtown Houston
in miles was calculated.

REsuLTS
Gender Differences for the Metropolitan Area
Severity of Injury

Of the 239,946 crashes for which the gender of Driver 1
was known, 152,719 (or 64%) were by males. Further-
more, consistent with other studies, males were involved
in a higher proportion of the most severe crashes—those
involving fatalities (79%)—and of crashes involving
incapacitating injuries (68%), probable injuries (63 %),
possible injuries (61%), and serious property damage
only (66%).

Using the National Safety Council methodology for
monetizing the comprehensive costs of crashes for the
year 2000 (National Safety Council 2007b), it was esti-
mated that the average cost per crash involving a male
Driver 1 was $44,119, while the average cost per crash

3 The geocoding assigned crashes to the nearest intersection, regard-
less of whether they actually occurred in an intersection or not (43%
had). The crashes were then assigned to the midpoint of the segment,
most of which were one block long. Because all intersections link two
to four road segments, there is a slight local bias in the allocation,
as a crash is assigned to the segment to which it is closest (i.e., the
shortest segment).

involving a female Driver 1 was $29,623 (both in year
2000 dollars).*

These results are partly consistent with prior
research. The higher proportion of males being involved
in serious crashes is consistent. The higher proportion
of males involved in less serious injury crashes is not
consistent, however, nor is the higher proportion of
males involved in property-damage-only crashes. As
mentioned above, this database only included the most
serious property damage crashes, so that the general
conclusions might apply if a full record were available.
The excess of less serious injuries by males is differ-
ent from the national data and studies conducted else-
where. Houston has a severe traffic safety problem in
general and crash rates are among the worst for met-
ropolitan areas in the country.

Risky Driving Behavior

Again, consistent with other studies, males were more
involved in crashes involving risky driving behavior.
Table 1 presents the numbers and ratios of male-to-
female crashes for different types of behaviors docu-
mented on the “contributing factors” field of the Texas
crash report. The data are for Driver 1.

For all contributing factors documented, males
exceeded females on every single type, including the use
of cell phones. For this latter factor, data were only col-
lected in 2001 and, because the numbers are small, con-
clusions are uncertain. For all crashes, the ratio of male
to female crashes was 1.75 to 1. Unfortunately, estimates
of VMT by gender are unknown for the Houston met-
ropolitan area. If VMT by gender does follow the 2001
national rate, however, then it would be expected that
this ratio should be 1.25 to 1 (Bureau of Transportation
Statistics 2004). Consequently, two chi-square tests of
the observed frequencies relative to expected frequencies
were conducted (Kanji 1993, p. 69): first, whether the
ratio differed from the regional average of 1.75 to 1, and,
second, whether the ratio differed from an expected ratio
of 1.25 to 1 based on the national estimate of driving
exposure.

Factors with ratios significantly higher than the
regional average include DWI, speeding, driving in the
wrong direction, passing errors, making a bad turn or
start, and poor signaling. At the other end, factors with
lower ratios than the regional average include failure to
yield the right-of-way, following too closely, and failure
to stop at a traffic light or stop sign (slightly below the

* The National Safety Council estimates both economic (direct) and
comprehensive (lifetime) costs. This paper considers only the compre-
hensive costs. For the year 2000, these were fatality ($3.1 million),
incapacitating injury ($159,449), probable injury ($41,027), possible
injury ($19,528), and property damage only ($6,400).
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TABLE 1 Behavioral Factors Associated with Crashes for Driver 1

Driver 1
Contributing Factor Male Female Male/Female Ratio  p to Average”
All crashes 152,719 87,227 1.75 —
Speeding 59,999 29,968 2.00 o
Failure to yield right of way 8,535 7,126 1.20
Failure to stop at stop sign or traffic light 12,101 7,101 1.70
Driving while intoxicated 11,541 2,499 4.62
Following too closely 3,779 2,348 1.61
Passing error 1,562 712 2.19
Bad turn or start 907 440 2.06
Driving the wrong way 614 257 2.39 o
Cell phone use® 114 95 1.20 o
Poor signaling 54 27 2.00 NS
@ x? test of difference between observed and expected frequencies (Kanji 1993, p. 69): — = not applicable; NS = not significant.

® For 2001 only.
* p<.05, **p <.01, ***p < .001.

average). All ratios were significantly different from both
the regional average and what was expected on the basis
of the national exposure rate, with two exceptions. First,
the ratio for failure to stop at traffic lights or stop signs
was not different from the regional average, although
it was significantly higher than the ratio that would be
expected if national driving exposure ratios held.

Second, cell phone use was not different from the ratio
expected if the national driving exposure ratios held, but
was significantly lower than the regional average. None-
theless, the data indicate that with these two exceptions,
men were more likely to be involved in crashes than
would be expected based on national exposure. Further,
for the most dangerous types of driving behavior—DWI,
speeding, and driving in the wrong direction—men far
exceeded women.

Figure 1 shows Driver 1 by gender for all crashes
in S-year age groups up to age 85 or older. For every
behavioral factor listed, with only one exception, males
exceeded females in every age group up to age 85 or older
(analysis not shown). The exception was for the group
age 80 to 84 years on failure-to-stop crashes, where
women slightly exceeded men (ratio = 0.94).

Gender Differences in Crash Risk by Distance
from Downtown Houston

Some of these differences can be explained by spatial
variation in crashes by males and crashes by females.
Crash risk is much higher in the central city than in
the suburbs in Houston as in other cities (Levine et al.
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FIGURE 1 Gender differences in all crashes in Houston, by age group: 1999-2001.
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1995a). To examine this, 40 one-mile-wide bands were
overlaid in a geographic information system on the geo-
coded crash data, and the annual number of crashes in
each band was calculated.

Figure 2 shows the number of fatal crashes per mile as
a function of distance from downtown Houston, while
Figure 3 shows the number of injury and serious prop-

erty damage crashes per mile. Since the area of each band
increases with distance, the raw numbers are somewhat
misleading. Even though fatal crashes and, to a lesser
extent, serious property-damage-only crashes are more
dispersed, the majority of fatal, injury, and serious prop-
erty damage crashes did occur centrally. For example,
12% of fatalities and 18% of injuries occurred within a
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FIGURE 2 Fatal crashes per mile, by distance from downtown Houston: 1999-2001.
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FIGURE 3 Injury and serious property damage crashes per mile, by distance from downtown Houston:
1999-2001. (NoTE: PDO = property damage only.)
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5-mi radius of downtown Houston, and 31% of fatali-
ties and 47% of injuries occurred within a 10-mi radius
(out of a 40-mi radius for the region).

To estimate VMT, the same bands were overlaid on
the modeling network and the daily VMT within each
band was also calculated. Using these calculations, crash
risk was calculated as annual crashes per 100 million
VMT per band.’ Relating crashes to VMT eliminates the
bias of increasing area in each sequential band moving
away from downtown Houston. Figure 4 shows the vari-
ation in crash risk by distance from downtown Houston;
the dashed line is the 1-mi rate, while the solid line is a
moving 3-mi spatial average. As seen, crash risk is much
higher in downtown Houston than in suburban areas.

Crash Risk by Distance from
Downtown Houston

For the region, crash risk was estimated at 167 crashes
per 100 million VMT.¢ For downtown Houston, crash
risk averaged almost 300 crashes per 100 million VMT.
It dropped off rapidly until about 17 mi from the city
center (the suburbs that have been built since the 1980s),

5 The crashes were annualized by dividing by three (for the 1999 to
2001 data). The daily VMT estimated by the Houston-Galveston
Area Council was converted into annual VMT by multiplying by
365. Finally, for each band, crash risk was calculated by dividing the
annual number of crashes by the annual VMT and multiplying the
result by 100 million.

¢ The regional crash risk ratio includes all crashes in the region but
only VMT estimated from the modeling network. The index is there-
fore upwardly biased.

300

where it maintained a relatively stable rate of about 150
crashes per 100 million VMT for the rest of the region.
In other words, crash risk in the central city, particularly
in downtown Houston, was about double the risk of that
in the suburbs.

To examine the severity of crashes by location, the
crashes in each band were monetized using the National
Safety Council methodology and related to VMT
(National Safety Council 2007b). Figure 5 shows the
annual cost of crashes (in year 2000 dollars) per 100
million VMT by distance from downtown Houston. As
seen, the costs in the central city and in the far suburbs
are much higher than in the new suburbs.

Gender Differences in Crashes by Distance from
Downtown Houston

Gender differences in crashes by location appear to mir-
ror this trend. For each distance band, the ratio of male
Driver 1 to female Driver 1 was calculated. Figure 6
shows the variation in this index by distance from down-
town Houston. Again, the dashed line is the 1-mi ratio
and the solid line is a moving 3-mi average. In downtown
Houston, the ratio was close to 1.9 (compared with the
regional average of 1.75) but dropped to a low of 1.5
at about 20 mi out (the newer suburbs), whereupon it
increased again to the edge of the region.

It is very clear that there is variation of about 25%
in the ratio of male-to-female crashes by Driver 1. It
also appears that this ratio follows the spatial trend of
crash risk to some extent. The increase in male-to-female
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FIGURE 4 Annual crash risk, by distance from downtown Houston: 1999-2001.
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FIGURE 6 Ratio of male crashes to female crashes in Houston for Driver 1: 1999-2001.

crashes at the more suburban and rural parts of the area
are, however, a function of other factors (probably
increased speeds and an absolute predominance of adult
males over adult females in three of the seven suburban
counties).

Gender Differences by Road Segments

There were substantial differences in male-to-female
ratios for different road classes. Table 2 presents the

crash risk for each functional road class and the number
and ratio of male-to-female crashes. As seen, the crash
risk for the modeled network is lower than the regional
average, mostly the result of not including crash and
VMT data for non-network segments. Freeways had, by
far, the lowest crash risk, and minor arterials had the
highest (excluding the category “other,” for which the
numbers are low). The ratio of male-to-female crashes
was significantly higher on the freeway segments and
significantly lower on the principal and minor arterial
segments.
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TABLE 2 Functional Road Classes Associated with Crashes for Driver 1

Driver 1
Road Class Crash Risk Male Female Male/Female Ratio?
All network crashes 120.8 30,216 17,166 1.76
Freeway 50.0 6,879 3,430 2.01%**
Principal arterial 99.6 6,813 4,141 1.65%%*
Minor arterial 221.9 14,056 8,228 1.71%
Collector 140.2 2,002 1,118 1.79NS
Other 3,405.6 466 249 1.87 NS

Note: Annual number of crashes.

@ %2 test of difference between observed and expected frequencies (Kanji 1993, p. 69): NS = not significant.

*p<.05, *Fp <.01, ***p <.001.

In other words, these data indicate that while men are
more likely to be involved in crashes on all road types,
women are proportionately more likely to be involved in
crashes on principal or minor arterial roads and much
less likely to be involved in crashes on freeways. This
is consistent with the general travel patterns of women
making shorter, but more frequent trips than men. Free-
ways are designed for longer trips, particularly to the
central city. Because principal arterials have a higher
crash risk than freeways, women are exposed to higher
risk by their road choices. Still, the increased risk is small
compared with the variation within the metropolitan
area discussed above, namely, that men appear to drive
to the central city more often than women.

Negative Binomial Regression Model with
Spatial Location

To examine the interaction between roadway character-

Y, = Poisson (p,) (1)

In turn, the mean of the Poisson is modeled as
B, = VA, (2)

where v, is an exposure measure and A is the rate (or
risk). For the crash risk model, the exposure variable is
VMT and the rate variable is crash risk. In the case of
the male-to-female crash ratios, the exposure variable is
the number of female crashes and the rate is the male-to-
female crash ratio.

The rate is further structured as follows (Cameron

and Trivedi 1998; Lord 2006):
A, = exp(B, + Z(BX,) X &) (3)

where

B, = constant,

istics, spatial location relative to downtown Houston, X, = one of k variables,
and crashes, two multivariate models were developed to B, = coefficient of variable X,, and
predict (a) the crash risk and (b) the male-to-female crash €, = error term distributed as a Gamma function with

ratio for Driver 1.7 The models were applied to the road
segments of the modeling network.

The model has two properties that apply to these data.
First, it has a Poisson mean, which is appropriate for
highly skewed data such as motor vehicle crashes (Cam-
eron and Trivedi 1998). Second, it allows for extreme

a mean equal to 1 and a variance equal to 1/,
where o, >0.

With the exposure term, the full model is estimated as
a log-linear function:

dispersion in the degree of skewness and is modeled by Y =B, = exp[B, + Z(BX, )] * &, (4)
a Gamma function (Cameron and Trivedi 1998; Lord

2006). This type of Poisson-Gamma model is known as In(Y) = In(v) + B, + B, X, + B,X,

a negative binomial. +-+BX, +InE&) (5)

Because the dependent variables are ratios (crashes
relative to VMT and male crashes relative to female
crashes), the formulation used is that of Besag et al.
(1995). The dependent variable, Y, is modeled as a Pois-
son function of the mean, p:

7Tt is not possible to use the male-to-female crash ratio to predict crash
risk (or vice versa), as there would be extreme multicollinearity.

In the case of crash risk, the term on the left is the num-
ber of crashes while the terms on the right include traf-
fic volume multiplied by a function of other variables
(which are linear predictors but in an exponential form).
In the case of the male-to-female crash ratio, the term
on the left is the number of male crashes and the terms
on the right include the number of female crashes—the
exposure variable, multiplied by a linear combination of
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additional factors in exponential form. Note that there
is no coefficient of the exposure variable (i.e., it is 1.0)
because it is the denominator of the rate or ratio.

This particular equation was estimated by a process
called a Markov Chain Monte Carlo (MCMC) simula-
tion (Besag et al. 1995; Denison et al. 2002). Although it
could have been estimated with maximum likelihoods,
the MCMC simulation was used because it produces
an actual sampling distribution, which might be non-
normal.

The implementation of the function is part of CrimeStat
IV, which is currently under development (Levine in press).
The function is estimated with two algorithms. First, the
model itself is estimated by a sequential set of samples
drawn from equations that approximate the model using
the actual data (the MCMC part of the algorithm).
Because of potential bias in the initial selection, the first
10,000 samples are dropped (the “burn in” period). The
actual estimates come from an additional 90,000 samples.
Second, to speed up calculation because of a large num-
ber of records (10,911 road segments), a block sampling
methodology was adopted. A series of 30 samples of
approximately 400 cases each was drawn and the MCMC
algorithm was run on the sample cases. The final estimates
are based on the mean of the 30 samples. Significance is
usually tested by examining the 2.5th and 97.5th percen-

TABLE 3 Predictors of Crash Risk, by Road Segment

tiles of the distribution, producing an approximate 95%
confidence interval (Guo et al. 2010).

Predictors of Crash Risk

Table 3 presents the results of the model for predicting
crash risk.® In addition to the V-C ratio and distance to
downtown, functional road classifications were included.
Two models were tested: one that included all functional
road types and one with only freeway and collector
road segments included. The 95% confidence interval
is shown but significance is also presented for the 99%
confidence interval. In the second (reduced form) model,
there were four variables that were significantly corre-
lated with crash risk. The first is the V=-C ratio. This
indicates that on road segments in which the volume is
very high relative to the capacity of the road, crash risk is
much higher. That is, more congested roadway segments
are associated with more crashes. This result has been

8 The Akaike information criterion (AIC) and the Bayesian infor-
mation criterion (BIC) are log likelihoods adjusted for degrees of
freedom. The Monte Carlo error (MC error) is an error estimate
for the simulation. A common practice is to accept the simulation if
the ratio of the MC error to the standard error is less than 5%. The
Gelman-Rubin (G-R) statistic is another indicator of convergence in
the simulation if the ratio is less than 1.2.

Full 95% Confidence

95% Confidence

Reduced
Model Interval Model Interval
Coefficient 2.5% 97.5% Coefficient 2.5% 97.5%
Exposure: VMT 1.0 — — 1.0 — —
Linear predictor
Intercept —5.559%* -7.16 —3.64 —4.998** -5.71 —4.28
V-C ratio 1.310** 0.44 2.20 1.308** 0.44 2.22
Distance to
downtown (mi) —-0.053 -0.07 -0.03 —0.053** -0.07 —-0.03
Freeway 1.532 -0.55 341 1.056* 0.16 2.06
Principal arterial 0.962 -1.07 2.73 — — —
Minor arterial 0.282 —1.66 1.94 — — —
Collector —0.408 -2.38 1.34 —1.112%* -1.81 -0.37
Note: N = 10,911 road segments; dependent variable = annual crashes 1999-2001; — = not applicable.
Full Model Reduced Model
N 10,911 10,911
Degrees of freedom 10,903 10,905
Number of iterations 100,000 100,000
Number of “burn in” iterations 10,000 10,000
Number of samples 30 30
Average sample size 397.3 400.6
Log likelihood —28,962.2 —28,866.4
Likelihood ratio 65,763.0 68,278.8
p-value of likelihood ratio .0001 .0001
AIC 57,940.4 57,744.7
BIC-Schwarz criterion 57,998.7 57,788.5
Dispersion multiplier 0.20 0.19
Inverse dispersion multiplier 5.08 5.21

*p <05, **p < .01.
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frequently found in the literature (Frantzeskakis and Tor-
danis 1987; Zhou and Sisiopiku 1997).

Second, the closer to downtown Houston (in miles),
the greater is the crash risk on the segment. The reason
probably reflects a number of factors associated with
adjacency to the central city: convergence of freeways
and major arterials, the greater likelihood of a road-
way intersecting a higher-capacity road, shorter blocks
between intersecting roadways, more commercial drive-
ways providing a greater number of conflict points, and
greater numbers of pedestrians and bicyclists. The result
is consistent with higher crash risk in the central city, as
shown in Figure 1 above.

Third, when VMT, the V-C ratio, and distance from
downtown are controlled for, there are more crashes
on freeway segments, contrary to the simple tables, and
fewer crashes on collector road segments. It is probable
that there are effects associated with freeways that are
not the result of the existing variables in the equation.
One of these is the high volume of truck traffic that uses
the freeways and the potential crashes that can occur
from that use. Houston has the second largest port in the
United States and generates a large amount of local and
intercity truck traffic. Much of the truck traffic, in turn,
is routed to the freeways. During the period of 1999 to
2001, there were 15,369 crashes involving commercial

motor vehicles, about half of which occurred on freeway
segments (Levine 2009). In addition, the Houston area
has a weak arterial system in which many principal arte-
rial roads are discontinuous. This tends to force traffic to
the freeways, thereby adding to the congestion. The entry
and exit ramps tend to have a high number of crashes, an
effect that is not necessarily captured by the V-C ratio.
There may be other effects associated with the design of
freeways segments. More research is clearly needed on
this point. The lower number of crashes occurring on
collector road segments is, however, probably due to the
lack of conflict points with major traffic volumes.

Therefore, independent of the VMT, there are more
crashes when the roadway segments are congested, when
the segments are closer to downtown Houston, and when
the segments are on freeways. Conversely, when these
variables are controlled for, crashes are less frequent
when the roadway segments are collector roads.

Predictors of Male-to-Female Crash Ratios

Table 4 presents the results of the best model predicting
the male-to-female crash ratio. In addition to the V-C
ratio and distance to downtown, functional road clas-
sifications were included. Two models were tested: one

TABLE 4 Predictors of Crashes for Male and Female Drivers, by Road Segment

95% Confidence

95% Confidence

Full Reduced
Model Interval Model Interval
Coefficient 2.5% 97.5% Coefficient 2.5% 97.5%
Exposure: Female crashes 1.0 — — 1.0 — —
Linear predictor
Intercept 1.713** 1.007 2.573 1.526** 1.228 1.832
V-C ratio 1.293#* 0.901 1.829 1.340%* 0.971 1.714
Distance to
downtown (mi) -0.026** -0.035 -0.014 -0.023** -0.031 -0.014
Freeway 0.688 -0.266 1.749 0.871%* 0.453 1.318
Principal arterial 0.231 -0.692 1.204 — — —
Minor arterial -0.199 -1.070 0.708 — — —
Collector -0.669 -1.576 0.279 -0.6027** -0.926 -0.269
Note: N = 10,911 road segments; dependent variable = male crashes 1999-2001; — = not applicable.
Full Model Reduced Model
10,911 10,911
Degrees of freedom 10,903 10,905
Number of iterations 100,000 100,000
Number of “burn in” iterations 10,000 10,000
Number of samples 30 30
Average sample size 398.2 401.5
Log likelihood -34,657.7 -34,770.7
Likelihood ratio 7,282.6 7,421.5
p-value of likelihood ratio .0001 .0001
AIC 69,331.4 69,553.5
BIC-Schwarz criterion 69,389.8 69,597.3
Dispersion multiplier 0.78 0.78
Inverse dispersion multiplier 1.29 1.28

*p <05, **p < .01.
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that included all functional road types and one with only
freeway and collector road segments included.

The same variables that predict crash risk also predict
the male-to-female crash ratio. First, there is a sizeable
correlation with the V-C ratio. Second, there is a sizeable
correlation with closeness to downtown Houston. Third,
there is a positive correlation with freeway segments.
Fourth, in addition, there is a negative relationship with
collector roads.

On roadway segments that are congested, closer to
downtown Houston, and on freeways, there are more
male crashes relative to female crashes. Conversely, on
roadway segments that are less congested and further
from downtown and on collector roads, there are fewer
male crashes relative to female crashes.

In other words, while there is much overlap in their
spatial location, male crashes and female crashes are
occurring in slightly different locations, with male
crashes being more centrally located while female crashes
are more peripherally located. Further, male crashes are
more likely to occur on roadways segments that have
higher crash risk. In short, some of the differentials in
crashes between men and women are the result of the
risk associated with trip destinations.

Predictors of Male-to-Female Crash Ratios for
Different Driver Bebaviors

Male-to-female ratios were tested with specific crash
types involving speeding, DWI, failure to stop, failure to
yield, and following too closely (analysis not shown). The
results confirmed the model presented above, although
the coefficients varied slightly. For example, the coeffi-
cient for the V-C ratio was stronger for DWI and speed-
ing crashes than for the other behaviors. The coefficient
for the distance-to-downtown variable was stronger for
speeding crashes than for other types but was not sig-
nificant for crashes caused by following too closely. The
coefficient for freeways was strongest for DWI crashes
and speeding crashes, respectively, but not significant
for failure-to-stop crashes. The coefficient for collector
roads was not significant for failure-to-stop crashes. The
general results held, however. That is, crashes involving
male drivers occurred in slightly different locations from
those involving female drivers, regardless of the behavior
involved.

CONCLUSION

Overall, there is no question that proportionately more
males exhibit riskier driving behavior than females. This
is true in the Houston area as in most other areas that
have been studied. What has been shown here, however,

is that males also are more likely to have crashes in areas
that have higher risk associated with them, namely, in
downtown Houston and in the central city more gener-
ally. The general gender differences in trip patterns that
have been documented (i.e., women make more frequent,
but shorter, trips) is consistent with driving in areas that
differ in terms of safety. Local trips, particularly in the
suburbs, occur in safer environments than long-distance
commuter trips to the central city. This is partly a by-
product of the congestion that occurs in the central city
because of the concentration of employment and the
convergence of roads.

From a policy perspective, there are a few implica-
tions. First, in spite of large behavioral differences
between male drivers and female drivers in terms of risky
driving, law enforcement efforts cannot discriminate on
the basis of gender. Even though males are more likely
to show aggressive and dangerous driving behavior than
females, officers have to respond to the behavior of the
driver, not to the driver’s gender. The same would be
true of characteristics associated with dangerous driving,
such as youth (young drivers have much higher crash
likelihoods than older drivers) or driving a pickup truck
(e.g., 35% of all crashes in Houston involve at least one
pickup truck). Enforcement has to be even handed and
directed at specific behavior, not at characteristics of the
individual. This is an obvious point, but one that bears
repeating.

Second, the lack of information on where drivers
live prevents a more detailed intra-urban analysis of
trip length in relation to crashes and thereby precludes
a more precise measure of driving exposure from being
used. Further, if such information were available, pre-
ventive actions could be aimed at neighborhoods or
communities where a disproportionate number of driv-
ers who have been involved in serious crashes reside.
Unfortunately, in Texas and in most other states, the
agency authorized to compile and release crash informa-
tion (either the state police or the state department of
transportation) does not release information on the loca-
tion of drivers’ residences. This makes it very difficult to
identify neighborhoods with higher driving risk or even
to analyze the length of a trip that ends in a crash. The
National Highway Traffic Safety Administration and the
Federal Highway Administration should seriously con-
sider requiring states to provide residence information
on drivers involved in crashes in order to further safety
goals.

Third, exposure to crashes needs to be understood in a
broader context. Simply measuring the VMT of a cohort
of drivers or even the trip length for individual drivers
involved in crashes (should this information be made
available) begs the question of what risks drivers are
taking. Short trips that are home-based, as many women
appear to make, are much less risky than longer trips to
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the central city. The two types of trips are not identical,
even if their distance may be the same. One occurs in a
safer environment while the other is in a much riskier
environment.

Similarly, risky behavior on the part of a driver is a
much more critical predictor of crash likelihood than dis-
tance, per se. For example, a driver who has been drink-
ing, who drives at nighttime, who travels with passengers
who are also drunk, who speeds, and who travels on less
well-lit roads has a much riskier trip than a single driver
making a daytime trip who stays in the local area, who
has not been drinking, and who does not speed, even if
the distance covered by both trips is equal. This should be
obvious. Risk has to be understood as a complex interac-
tion of driving exposure, the behavior of the driver, the
driving conditions affecting the trip, and the destination of
the trip. Future research needs to develop better measures
of driving exposure than heretofore have been used.
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Investigation of Differences in Crash
Characteristics Between Males and Females
Involved in Fatigue-Related Crashes or

Close-Call Events

Kerry Armstrong, Patricia Obst, Kerrie Livingstone, and Narelle Haworth, Centre for Accident
Research and Road Safety, Queensland, Australia

There is consensus among community and road safety
agencies that driver fatigue is a major road safety issue,
and it is well known that excessive fatigue is linked with
an increased risk of a motor vehicle crash. Previous
research has implicated a wide variety of factors
involved in fatigue-related crashes, and the effects of
these various factors in regard to crash risk can be
interpreted as causal (e.g., alcohol or drugs may induce
fatigue states) or additive (e.g., where a lack of sleep is
combined with alcohol). This investigation examined
self-report data to determine whether there are any
differences in the prevalence, crash characteristics, and
travel patterns of males and females involved in fatigue-
related crashes or close-call events. A representative
sample of residents (N = 1,600) living in the Australian
Capital Territory and New South Wales, Australia,
were surveyed regarding their experience of fatigue and
their involvement in fatigue-related crashes and close-
call incidents. Results revealed that more than 35%
of the participants reported having had a close call or
crash caused by driving when tired in the 5 years prior
to the study. In addition, the results obtained revealed a
number of interesting characteristics that provide pre-
liminary evidence that gender differences do exist in the
prevalence, crash characteristics, and travel patterns of
males and females involved in fatigue-related crashes or
close-call events. It is argued that the results obtained
can provide particularly useful information for the
refinement and further development of appropriate
countermeasures that better target this complex issue.

26

tionally that sleep- and fatigue-related driving is an

important contributory factor in fatal and serious
injury crashes. Fatigue and sleepiness are seen to be the
largest identifiable and preventable causes of transport
crashes (15% to 20% of all crashes), surpassing alcohol
or drug-related crashes (1, 2). It is estimated that fatigue
may be a leading cause of accidents in anywhere up
to 25% of cases reported in the aviation industry (3,
4). Additionally, fatigue is purported to contribute to
approximately 35% and 16% of personal injury and
vessel accidents, respectively, in the maritime industry
(5). In the rail industry, fatigue was implicated as a
contributing factor in 112 train accidents and near
misses that occurred in Australia over a 3-year period (6).
Studies in the motor vehicle industry suggest that 20% of
all motorists on the road have fallen asleep at least once
while driving and that one-third of fatal crashes involving
truck drivers is due to fatigue (7). Excessive fatigue has
been linked with an increased risk of a motor vehicle
crash, either because the motorist falls asleep while driv-
ing or because he or she experiences reduced attention
to road events and driving tasks because of fatigue or
sleepiness (1, 8). These studies highlight the pervasive
and problematic nature of fatigue across all areas of the
transport industry.

The causes of sleepiness while driving and driver
fatigue are numerous and interact in complex ways. Fac-
tors that may contribute to driver sleepiness and associ-
ated crashes include sleep debt, shift work, prolonged
work hours, time of day, time spent awake, time on

It has been well established nationally and interna-
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task, type of road, risk-taking behavior, age and gender,
sleep disorders, alcohol and other drugs, and familiarity
with the road environment (1, 9, 10). Most significant,
though, is that sleep-related crashes are likely to be more
severe than other crashes (because of high speed) and to
result in higher fatalities (1, 11). As such, there is little
doubt that sleepiness or fatigue while driving represents
a significant social and economic cost to the community
in relation to road crashes, especially fatal road crashes.

Sleep loss is one area of fatigue research that has
been vigorously studied across many disciplines, which
is testament to the strong links that are purported to
exist between lack of sleep and fatigue. Over the years,
researchers have devoted much attention to investigating
fatigue by focusing on the deleterious effects that sleep
deprivation can have on cognitive performance and motor
skills. Research suggests that a lack of sleep (e.g., 4.5 h
compared with 7.5 h) can lead to significant impairment in
driving performance (12), with individuals who obtained
less than 6 h of sleep being twice as likely to be involved
in a dangerous event while driving (13, 14). Other more
recent studies also revealed that moderate amounts of
sleep deprivation can result in impairments to cognitive
and motor skill performance that are equal to or greater
than those found at the legal blood alcohol concentration
(BAC) driving limit in many jurisdictions (15-19). As little
as 17 h of extended wakefulness can generate deterioration
in driving performance equivalent to a BAC of 0.05 %, the
legal limit in many jurisdictions (20, 21).

Numerous investigations have also revealed that
when fatigued or sleepy drivers consume even small
amounts of alcohol, they experience greater impairment
in their driving performance (10, 22). For example, in
one investigation that combined partial sleep deprivation
and BAC, Banks et al. found that drivers experienced
impaired driving (when driving in a simulator) and more
microsleep events (short episodes of unintentional sleep
onset during driving) and reported poor ability to predict
crash risk (22). When partially sleep deprived, women
appeared to be either more perceptive of increased crash
risk or more willing to admit to their driving limitations
than the men studied. Neither men nor women, however,
were capable of accurately predicting crash risk when
they were both sleep deprived and alcohol impaired.
Traditionally, vehicle crashes in which illegal BACs were
detected had alcohol intoxication identified as the major
cause (9); however, such research indicates that fatigue
and alcohol interact, even at legal levels, resulting in
greater impairment to driving performance than caused
by fatigue or alcohol alone (10, 22).

Other investigations have focused on time of day and
monotonous driving conditions. For example, Horne
and Reyner found falling asleep at the wheel to be a
common cause of road crashes on dull and monotonous

roads, with 16 % of all police-attended vehicle crashes on
major roads and 20% of police-attended vehicle crashes
on motorways being attributed to fatigue (2). Further,
major peaks in road crashes were found at around 2 a.m.,
6 a.m., and 4 p.m. The police reports noted that half the
drivers in these crashes were men under 30 years of age.
In a later investigation, Reyner and Horne found that
as subjective sleepiness in drivers worsened, so did the
number of incidents (23, 24). In their investigation, driv-
ers had modest sleep restrictions imposed on the night
prior to their drive, which intensified the natural midaft-
ernoon circadian peak in sleepiness. Further, when driv-
ers were fighting sleepiness, both minor and, especially,
major incidents worsened markedly.

A study by Smith et al. found a late-night and early-
morning increase in crash risk that was most pronounced
for serious and fatal crashes, young drivers (three times
the odds) and male drivers (more than twice the odds)
(25). In contrast, older age groups had a lower risk of
crash at night than during the morning. The increased
risk of crash for fatal crashes among 17- to 24-year-old
males was more than nine times the odds of that for
young females. Both absolute and relative risk estimates
supported an overrepresentation of males (particularly
young males) in early morning crashes, a risk that is con-
sistent with other studies (26).

Similar results have been observed in an investigation
of vehicle crashes attributed to fatigue or falling asleep
in low-speed urban environments of 60 km/h or less in
Queensland, Australia (27). Even though much research
points to young male drivers (ages 16 to 24 years) being
most at risk for fatigue or sleep-related vehicle crashes,
research also shows that older drivers are more likely
to be involved in afternoon fatigue-related crashes. As
people grow older, the after-lunch drop in circadian
rhythm becomes more apparent, affecting performance
and, therefore, increasing the risk of fatigue-related
crashes (2, 9, 11, 28).

An alarming trend found in a recent Australian survey
is that almost half of those who reported having ever
fallen asleep had done so more than once, and 13% had
fallen asleep while driving on three or more occasions
(29). In 12% of recent incidents of having fallen asleep
while driving, a road crash resulted. Again males were
significantly more likely than females to report having
ever fallen asleep while driving. Overall, it was found
that drivers are generally more likely to fall asleep on
trips of more than 2 h duration when driving on country
roads and highways as well as between midnight and 6
a.m. (29).

Sleep does not happen spontaneously without warn-
ing. Drivers falling asleep are not likely to recall having
done so, but will be aware of increasing sleepiness and
will most likely reach a stage of fighting off sleep before
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a crash (23). Most drivers involved in sleep-related
vehicle crashes usually deny having fallen asleep, with
evidence pointing to the crash being sleep-related com-
ing from other sources. Possible reasons for the denial
could include fear of prosecution and loss of insurance
indemnity. It is possible, however, that the person genu-
inely had no memory of having fallen asleep, with studies
showing that drivers who fall asleep typically deny hav-
ing been asleep if awoken within a minute or two (30). It
is very likely, however, that drivers falling asleep at the
wheel were aware of the precursory feeling of sleepiness,
even though they may also not remember this after the
crash (30).

In one Norwegian study, for example, Nordbakke
and Sagberg reported that most drivers experience a
variety of symptoms of sleepiness before they fall asleep
during driving (31). These symptoms include subjec-
tive feelings of drowsiness, difficulty keeping eyes open,
yawning, recurrent eye blinking, difficulty concentrating,
changing position, slower reaction times, increased speed
variation, a dreamlike state of consciousness, impaired
performance, misjudgements of the road or traffic, deci-
sion-making impairment, and freezing (20, 29). There
were only minor differences between men and women
in the symptoms they recognized as sleepiness, with men
encountering more difficulties keeping their eyes open
than women. Also, women reported more freezing and
variation in speed than men as symptoms of their sleepi-
ness (31). Further, microsleep events pose concerns for
sleepy drivers, with typical signs being prolonged eyelid
closures, roving eye movements, reduced muscle tone
(e.g., head rolling), and relaxation of foot pressure on the
accelerator, together with major driving incidents (such
as running into a vehicle in front, or weaving or drifting
off the carriageway, or both) (32, 33).

There is some concern that symptoms experienced by
sleepy or fatigued drivers are not taken seriously enough.
This may be, in part, the result of a state of altered percep-
tion in which the driver may underestimate the relation-
ship between the various physiological and behavioral
signals on the one hand and the risk of falling asleep on
the other hand (33). Also, it is possible that sleepiness
affects mood, making drivers more optimistic, less cau-
tious, and even more reckless with their driving (10, 33).
Additionally, people with a high risk propensity may per-
ceive risk differently and therefore engage in more risky
driving behavior that leads to a crash resulting in injury
or death (34). Reyner and Horne argue that when a situ-
ation is made intrinsically safer, people may behave in a
riskier manner because the overall risk they are willing to
accept remains the same (24).

Drivers continue to drive when sleepy or fatigued
for various reasons, including work demands, pressure
to reach a destination, and short journey length. This,
together with a poor understanding of fatigue-related

crash risk, can lead drivers to underestimate the shift
from sleepiness to sleep (9, 11, 31). Research suggests
that many drivers are aware that they are sleepy when
driving but do not act accordingly (11, 23); however,
drivers experiencing fatigue may only be vaguely aware
of the withdrawal of attention and decline in their own
cognitive processing (20). Finally, even though fatigue
and sleepiness at the wheel are well-known risk factors
for traffic crashes, this knowledge does not discourage
many drivers from combining sleep deprivation and
driving (23, 33, 36).

Although there is little doubt that fatigue represents
a significant social and economic cost to the community
in relation to road crashes, especially fatal road crashes,
there hasbeen alack of research examining any differences
in the type of fatigue-related crashes experienced by men
and women. In one of the few studies to directly examine
the effects of gender, fatigue, and driving performance
and perception, Baulk et al. found that when exposed to
extended wakefulness, females responded more slowly in
visual reaction tasks and rated their driving worse than
males (37). This could be one (of many) explanations for
why men are over-represented in fatigue-related crash
statistics as compared with women. The reason males
consistently emerge with a higher fatigue-related crash
rate may be the product of several commonly assumed
factors (e.g., men driving more often and driving longer
distances), but it also may be because they consider the
impact of sleep deprivation on their driving ability to be
less detrimental than women do.

The purpose of the current investigation was to add
to the literature regarding gender differences in the expe-
rience of driving when tired. This research explores such
gender differences in detail by examining a sample of
responses from both males and females who had expe-
rienced a close call or crash as a result of driving when
tired. Such research is important to understanding how
fatigue-related incidents occur within the typical driving
patterns of men and women, and it provides a starting
point for exploring whether males and females experi-
ence and understand the risk of driving when tired in the
same way. This has implications for educational cam-
paigns and interventions aimed at reducing the incidence
of fatigue-related road crashes.

METHOD
Participants

The study participants were 1,609 drivers residing in
New South Wales, Australia, and the Australian Capi-
tal Territory. Eligible respondents were ages 17 years or
over, held a current drivers license, and drove more than
1 h per week. There were 805 males and 804 females.

Copyright National Academy of Sciences. All rights reserved.
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Ages ranged from 17 to 90 years. For males, the mean
age was 38.35 years, the standard deviation (SD) was
18.63 years, and the median was 30 years; for females
the mean age was 36.97 years, the SD was 16.58 years,
and the median was 29 years.

Procedure

A telephone survey methodology was used to randomly
sample drivers residing in the catchment area. The survey
used a predominately forced-choice format and contained
a number of questions relating to general demographics,
symptoms of tiredness experienced while driving, and
commonly employed countermeasures. Also included
were items designed to measure the prevalence and pro-
portion of incidents of fatigue-related driving, the con-
text in which the incident occurred, the circumstances
involved in the incident, and contributing factors.

RESULTS

A similar proportion of males (68.9%) and females
(64.9%) reported having felt sleepy while driving in the
past 5 years. However, a significantly greater proportion
of males [20.8%, n = 158, adjusted standardized resid-
ual (ASR) = 4.2] than females (12.7%, n = 96, ASR =
—4.2) reported having had a close-call crash when driv-
ing tired (x> = 17.79, p < .001).

The majority of both females and males who had
experienced a close-call crash had experienced fewer

than two such incidents; around 20% of both genders
had experienced three or more close calls. Females were
slightly more likely to have experienced only one close
call, whereas males were slightly more likely to have
experienced five or more close calls (Table 1).

A small but significantly greater proportion of males
(3.4%, ASR = 2.5) than females (1.5%, ASR = —2.5)
reported having had a crash caused by driving when tired
(x> = 6.15, p = .013) in the past 5 years. No significant
gender differences emerged in the outcome of crashes
caused by driving when tired (Table 2).

The age range of both males (mean = 37.66 years,
SD = 16.82 years) and females (mean = 35.91 years,
SD = 14.85 years) reporting either a close call or crash
was 17 to 83 years. No significant gender differences
emerged (Table 3).

A small difference in the purpose of the journey was
observed (> = 20.719, p = .036), with females more
likely to report that they were dropping off or picking
up children from child care (Table 4). Further, females
were more likely than males to report that the close call
or crash was within 5 km of their home (x2 (5 degrees of
freedom [df]) = 11, p = .049) (Table 5) and that they
had been driving for a shorter time (less than 30 minutes)
when the incident occurred (y2 (5 df) = 11, p = .049)
(Table 6).

Significant differences were not observed when the
intended distance of the journey was examined, with
42% of participants reporting that the close call or crash
occurred when undertaking a short journey of under
50 km and 49% reporting the incident occurred when
undertaking a journey of greater than 100 km.

TABLE 1 Number of Close-Call Events Reported by Males and Females

Close Call Males Females

Events Percentage n ASR Percentage n ASR
1 51.3 81 -1.9 63.5 61 1.9
2 24.1 38 1.2 17.7 17 -1.2
3 12.7 20 1.3 7.3 7 -1.3
4 2.5 4 -0.7 4.2 4 0.7
5 2.5 4 -0.7 4.2 4 0.7
>5 6.9 11 1.7 3.0 3 -1.7

TABLE 2 Outcomes of Crashes Caused by Driving When Tired for Males and Females

Males Who Reported
Having Had a Crash

Females Who Reported
Having Had a Crash

Outcome of Crash Number Percent Number Percent
Collided with center lane divider 2 7.7 2 18.2

Head-on crash with stationary object 10 38.5 3 27.3

Swipe crash with stationary object 3 11.5 2 18.2

Swipe crash with other road user 3 11.5 2 18.2

Rear-end crash 4 15.4 0 0

Other 4 15.4 2 18.2

Copyright National Academy of Sciences. All rights reserved.
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TABLE 3 Age of Males and Females Reporting a Close Call
or Crash Caused by Driving When Tired

Males Females
Age (years) Number Percent Number Percent
17-25 48 28.9 21 21.9
26-40 54 32.5 41 40.7
41-65 55 33.1 30 32.4
>65 9 5.4 4 5.0

When alcohol consumption was examined, it was
found that only 9.3% of males and 6.4% females
reported consuming any alcohol in the 12 h prior to
their involvement in a close call or crash event. Females
(16.7%,n = 13, ASR = 2.4) were more likely than males
(6.2%, n = 8) to have taken a prescription medication
in the 12 h prior to their crash or close call (3> (2 df) =
7.97, p = .019). Of those, 46% of females (n = 6, ASR
= 2.3) reported taking the medication within 1 h before
the crash (x* (1 df) = 5.12,p = .023).

Males and females reported experiencing similar symp-
toms prior to the close call or crash, the most common
being yawning (93 %), difficulty concentrating (74%),
changing position frequently (74 %), eye blinks (70 %), dif-
ficulty keeping the eyes open (66%), and slower reaction
times (57%). A slightly greater proportion of males (86 %,
ASR = 1.6) than females (79%, ASR = —1.6) reported
continuing driving after experiencing these symptoms of
tiredness. Finally, males and females reported employ-
ing similar countermeasures in order to stay alert. These
included stopping the vehicle (60%), getting out of the car
and stretching (35%), having something to eat or drink
(34%), taking a nap (12%), and changing drivers (7%).
Of those who choose to continue driving, both males and
females reported that they employed a number of coun-
termeasures to increase their alertness, including lowering
the vehicle window (40%), turning on the radio (15%),
increasing the volume of the radio (34%), or changing the
temperature in the car (15%).

TABLE 5 Distance from Destination for Males and Females
Reporting a Close Call or Crash Caused by Driving
When Tired

TABLE 4 Purpose of Journey for Males and Females
Reporting a Close Call or Crash Caused by Driving
When Tired

Males Females
Purpose of Journey Number Percent Number  Percent
Commuting to work 40 31.0 18 23.1¢
Work-related trip 15 11.6 6 7.7
Social activities or leisure 33 24.7 21 29.5
Holiday travel 26 20.2 15 19.2
Shopping 1 0.8 3 3.8
Childcare 0 0.0 6 7.7%
Personal care or education 8 6.2 7 8.9
Other 5 4.7 0 0.0
“ASR =-1.2.
b ASR = 3.2.

DiscussioN oF RESULTS

This investigation involved a large-scale telephone inter-
view of a random sample of drivers from New South
Wales and the Australian Capital Territory to determine
whether gender differences exist in self-reported crashes
or close-call events caused by driving when tired. The
results obtained revealed a number of characteristics that
provide preliminary evidence that gender differences do
exist in the prevalence, crash characteristics, and travel
patterns of males and females involved in fatigue-related
crashes or close-call events.

Out of a total of 1,609 interviews, more than 35% of
the respondents reported having had a close call or crash
due to driving when tired. This percentage is higher than
other self-report investigations (14, 23, 29); however,
it serves to reiterate that sleepy or fatigued driving is a
major road safety issue that still requires a great deal of
empirical investigation.

Consistent with previous investigations (29, 38), males
(24%) emerged as more likely to report being involved in
a crash or close-call event caused by driving when tired
than females (14%). In the current investigation, the pop-
ulation was weighted evenly by sex, so it is clear that any
gender differences emerging are not the result of sample
bias. Conversely, however, significant differences in age
groups were not observed between men’s and women’s

TABLE 6 Approximate Driving Time for Males and
Females Reporting a Close Call or Crash Caused by Driving
When Tired

Distance from  Males Females
Destination (km) Number Percent ASR  Number  Percent
<5 20 15.5 -2.4 23 29.0
5-10 22 17.1 0.1 13 16.7
11-20 18 14.0 0.5 9 11.5
21-50 16 12.4 0.2 9 11.5
51-80 6 4.7 -0.5 5 6.4
81-100 11 8.5 1.3 3 3.8
101-200 17 13.2 0.9 7 9.0
201-300 10 7.8 0.7 4 5.1
>300 9 7.0 0.2 5 6.4

2 ASR for females = —2.4.

Copyright National Academy of Sciences. All rights reserved.

Driving Males Females

Time (h) Number  Percent ASR  Number Percent
<0.5¢ 33 25.6 -2.4 33 42.3
>0.5<1 22 17.1 0.4 15 19.2
>12 27 20.9 1.5 10 12.8
>2<3 16 12.4 0.1 10 12.8
>3 31 24.0 2.0 10 12.8

7 ASR for females = —2.4.
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self-reporting of such incidents. Specifically, the current
investigation found that males’ reporting of crashes or
close calls caused by driving when tired was spread evenly
for those younger than 635 years of age, whereas females in
the 26- to 40-year-old age group reported more close call
events or crashes than younger cohorts.

When the purpose of journey in which the close call or
crash occurred was examined, some gender differences
did emerge. For example, females were less likely to have
experienced the incident when commuting to work, but
more likely than males to be on their way to pick up
or drop off children from child care. This raises ques-
tions of tiredness related to child-care responsibilities for
the 26- to 40-year-old age group, the one most likely to
have child-care responsibilities. It is arguable that further
research into this possible connection would provide
clearer data on this issue.

Females were more likely to be closer to home and
driving for a shorter time than males at the time of the
close call or crash. This suggests there may be a differ-
ent pattern and possible different underlying causes or
incidents caused by driving when tired for females. As
many of the interventions targeting driving when tired
focus on longer trips and monotonous stretches of road,
this finding suggests that females may be more likely to
experience fatigue-related incidents closer to home. This
in turn has important implications for targeting future
interventions (for example advertising campaigns on the
dangers of driving when fatigued).

Examination of the symptoms of tiredness when driv-
ing revealed that males and females experience similar
symptoms. The most common symptoms reported by the
current sample are similar to those commonly reported
in the literature (20, 28) and include yawning (93%),
difficulty concentrating (74%), changing position fre-
quently (74%), eye blinks (70%), difficulty keeping eyes
open (66%), and slower reaction times (57%); however,
a slightly greater proportion of males reported continuing
driving after feeling symptoms of tiredness. Further, males
and females also reported similar use of various counter-
measures for staying alert after experiencing symptoms of
tiredness when driving. These were stopping the vehicle
(60%), getting out of the car and stretching (35%), hav-
ing something to eat or drink (34%), taking a nap (12%),
and changing drivers (7%). Interestingly, while half of
both males and females chose to continue driving, they
also reported engaging in other activities to increase their
alertness, such as winding down the car window (40%),
turning on the radio (15%), increasing the volume of
the radio (34%), or changing the temperature in the car
(15%). Again these are similar to the common counter-
measures reported in the literature (15). Given that the
safest countermeasure is for a person to stop driving (2,
10), the fact that half the sample continued driving indi-
cates more education in this area is necessary.

In conclusion, the current investigation examined gender
differences in the experience of driving when fatigued in a
large gender-balanced sample of drivers and followed up in
detail the 300 drivers who had experienced a close call or
crash caused by driving when tired. The results indicated
that there were no gender differences in the symptoms of
tiredness experienced or in the types of countermeasures
engaged in to combat tiredness. There were, however, some
key gender differences in the purpose of the trip, time of
driving, and trip distance from home when the incident
occurred. These differences suggest that females were more
likely to be driving short distances close to home when they
experienced an incident. This has implications for aware-
ness campaigns, which tend to focus more on fatigue as
a long-distance issue. It is arguable that further research
is required to examine the beliefs and attitudes of males
and females in regard to what is considered risky practice
when driving tired. Such research has the potential to pro-
vide particularly useful information for the refinement and
further development of appropriate countermeasures that
better target this complex issue.
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Postpartum Fatigue and Driving
Relating Experiences, Thoughts, and Opinions 12 Weeks

After Birth

Kerrie Livingstone, Kerry Armstrong, Patricia Obst, and Simon Smith, Centre for Accident
Research and Road Safety, Queensland, Australia

Fatigue in the postnatal period is such a common expe-
rience for most mothers that the term “postpartum
fatigue” (PPF) has been coined to describe it. When new
mothers experience extreme fatigue, it follows that their
physical health, mental health, and social wellbeing are
negatively affected. It is interesting to note that there is
a distinct lack of empirical investigations focusing on
the link between PPF and increased risk of injury, par-
ticularly when the links between fatigue and increased
risk of road crashes are well documented. The purpose
of this investigation was to undertake pilot research to
develop an understanding of the duration of PPF and
the performance impairments experienced by new moth-
ers when involved in safety-sensitive activities such as
driving a motor vehicle. Semistructured interviews were
undertaken with women (N = 24) living in Southeast
Queensland, Australia, at 12 weeks afer they had given
birth. Key themes were identified, with a particular
emphasis on understanding the link between the partici-
pants’ experience of PPF and the impact this had on their
overall cognitive and physiological functioning as well
as their experience of the driving task. Sleep-wake data
were also collected, and the Karolinska Sleepiness Scale
was used to evaluate the potential crash risk for this
group of mothers. It is proposed that the findings of this
investigation could be used to improve current knowl-
edge among new mothers and practitioners regarding the
mechanisms and consequences of fatigue and to inform
interventions that lead to a decreased risk of injury asso-
ciated with PPF.

34

as being a significant contributory factor in fatal
and serious injury crashes (1, 2). Fatigue and sleepi-
ness are seen to be the largest identifiable and preventable
causes of injury within the transport industry, surpassing
the rate of drug- and alcohol-related incidents (1). Stud-
ies suggest that 20% of all motorists on the road have
fallen asleep at least once while driving (3). Factors that
may contribute to driver sleepiness and crashes include
sleep debt, shift work, prolonged work hours, time of
day, time spent awake, time on task, type of road, risk-
taking behavior, age, gender, sleep disorders, alcohol and
other drugs, and monotonous road conditions (1, 4).
Sleep, alertness, and performance are linked to the
body’s 24-h biological clock (1). The effects of the fol-
lowing conditions often result in sleepiness, tiredness,
drowsiness, and fatigue: being awake when biologically
programmed for sleep, restricted sleep over a period of
time, and extended wakefulness (1, 5). Sleepiness can be
defined as difficulty remaining awake even while carrying
out activities and is related to circadian and homeostatic
influences (6). Estimates of the proportion of crashes
attributable to sleepiness vary considerably, with some
research suggesting that sleepiness is a factor in 1% to
3% of crashes in the United States (4), whereas research in
Australia estimates that sleepiness is a contributing factor
in up to 33% of crashes (7). Research suggests that lack of
sleep (e.g., 4.5 h compared with 7.5 h of sleep), can lead
to significant impairment of driving performance (8), with
individuals who obtained less than 6 h of sleep being twice
as likely to be involved in a dangerous event while driving
(9). Similarly, Connor et al. found a strong association

S leep- and fatigue-related driving is well documented
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between levels of acute driver sleepiness and the risk of an
injury crash (10). They found that participants who iden-
tified any degree of sleepiness were 11 times more likely
to be involved in an injury crash when compared with
drivers in the most alert group.

Fatigue is reported as the most common complaint
of women following childbirth (11-16). To quantify
the scale of the problem, the Australian Bureau of Sta-
tistics recorded 280,000 mothers in 2007 who gave
birth to 285,000 babies (17). This fatigue experienced
by mothers is generally known as postpartum fatigue
(PPF). Researchers have described it as the exhaustion
and diminished ability to perform mental and physical
activities that mothers experience in the postnatal period
(15, 18-20). Although fatigue was originally intended
as a formal expression of tiredness (21, 22), efforts have
since been made to demarcate these terms along with the
commonly used synonym “exhaustion” as separate but
related concepts. Despite efforts to conceptually distin-
guish fatigue from other labels that hold similar connota-
tions, the terms “exhaustion” and “tiredness” frequently
appear as descriptors of fatigue in the literature. Although
it is important to make note of the language used in this
area, it is not the intention of this paper to further the
debate regarding the definitions of fatigue.

Women often believe that PPF is a temporary condi-
tion that subsides as routine activities are reestablished
(23). Research has shown, however, that PPF becomes
progressively worse within the first 6 weeks after child-
birth (12, 20, 24-26). These and similar findings have
defined PPF as occurring in the first 3 months after child-
birth (27), and it has been suggested that symptoms of
fatigue may persist for as long as 18 months after child-
birth for more than 50% of women (28).

PPF is frequently portrayed in terms of physiological
and psychological dimensions (15, 25). The physiologi-
cal factors discussed can be classified as normal or path-
ological in nature and include labor and delivery issues,
anemia, and hemorrhaging (29). Mode of delivery is a
commonly examined physiological factor in this area of
research, with evidence suggesting that women who have
caesarean sections as opposed to vaginal births experi-
ence higher levels of PPF (30, 31). Anemia is defined as
a reduction in the blood concentration of hemoglobin
and is characterized in the postpartum period by a defi-
ciency of iron in the blood (32). Anemia can be caused or
made worse by blood loss (hemorrhaging) experienced
during or after giving birth (33). Although some studies
have found no evidence that iron deficiency anemia or
postbirth hemorrhaging contribute to PPF in the first few
months after delivery (34), anemia has been linked to
women experiencing PPF 3 months after childbirth (35).
Other physiological factors that are flagged in the litera-
ture as potential contributors to PPF include postpartum
infection, thyroid dysfunction, and pain (32, 36).

Within the psychological factors, depression is the
predominant factor studied in PPF research. The rela-
tionship between fatigue and depression in general has
been a source of contention in scientific communities for
decades and has spilled over into postpartum research.
Postpartum depression (PPD) is considered a separate but
related concept to PPF; however the degree of overlap
and causal relationship between these conditions remains
unclear. Past research has implicated PPF as both a cause
and effect of PPD (37); yet there appears to be some con-
sensus among researchers that PPF is one of a number of
contributing factors to PPD (38, 39). Milligan et al. con-
clude that PPF and PPD are distinct concepts that at times
overlap in meaning and measurement (23, 27); however,
they expanded on this assertion by revealing that women
in the postpartum period only felt depressed when they
experienced high levels of fatigue. This suggests that the
relationship between these conditions may resemble more
of a stage rather than a continuous model.

Another area that has been explored is the impact of
situational factors such as demographics, social support,
and breastfeeding. Considerable work has been devoted
to investigating these factors; however, the findings have
not been consistent across any of the studies or variables
studied. For example, research regarding maternal age
has produced mixed results, with some studies reporting
no relationship between age and PPF (34-36), whereas
other research has found that more mature women
reported lower levels of PPF (40). This conflicting result
has also been reported for number of children. Gard-
ner reported that mothers with two to three children
reported higher levels of fatigue (40), whereas Larsen
(41) and Hoffman (42) reported that mothers with one
child recorded more fatigue responses than mothers who
had three or more children.

A key area of research relating to the contributing
factors to PPF is the sleep loss that mothers experience
as a result of recurrent infant night waking. Over the
years, researchers have devoted much attention to inves-
tigating fatigue by focusing on the harmful effects that
sleep deprivation can have on cognitive performance
and motor skills. For instance, Krueger reported a 25%
to 40% drop in cognitive performance after one and
two nights of total sleep deprivation, respectively (43).
Other research has examined the effects of continuous
sleep loss and found that performance on tasks requiring
cognitive skills, vigilance, and psychomotor skills signifi-
cantly deteriorated in stages over 36 to 42 h and then 66
to 72 h of sleep deprivation (44). In light of the studies
highlighting the link between sleep loss and psychomotor
performance, it is noteworthy that an extensive search
of the literature found no studies specifically addressing
PPF and crash risk.

Researchers have attempted to quantify the harmful
effects of fatigue by drawing comparisons between per-
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formance impairments induced by total sleep depriva-
tion and those induced by alcohol intoxication (45). For
instance, Dawson and Reid conducted an experiment in
which participants either remained awake for 28 contin-
uous hours or consumed 10 to 15 g of alcohol at 30-min
intervals until their mean blood alcohol concentration
(BAC) reached 0.10% (46). In both conditions, cognitive
psychomotor performance was measured by way of an
unpredictable tracking task at 30-min intervals from the
start of the session. The results indicated that after 17 h
of sustained wakefulness, cognitive psychomotor perfor-
mance had deteriorated to a level equivalent to a BAC of
0.05%. Further findings revealed that 24 h of sustained
wakefulness resulted in performance decrements equiva-
lent to a BAC of 0.10%. This research (46) and more
recent work (47-49) concluded that moderate amounts
of sleep deprivation can result in impairments to cogni-
tive and motor skill performance that are equal to or
greater than the legal BAC limit for driving.

Fatigue researchers across other disciplines have
shown that partial sleep deprivation, which results in
cumulative sleep debt over time (50), can lead to fatigue
and impaired performance under various types of condi-
tions. For instance, in one study, sleep was limited to
approximately 5 h per night for seven consecutive nights
for 16 adults (51). Participants showed significant per-
formance and mood deterioration over this period, with
scores for fatigue, confusion, tension, mental exhaustion,
and stress steadily increasing and vigilance performance
scores steadily decreasing. The overall findings indicated
that there was a cumulative effect on performance and
mood. Similar research has shown that accumulative
sleep debt can cause significant reductions in cognitive,
vigilance, and memory tasks over shorter periods, as evi-
denced when sleep time for participants was restricted to
4 h per night over 2 and 4 days (52, 53).

The link between road crashes and sleepiness or fatigue,
or both, is well established (2, 10). Research has also dem-
onstrated that driving between 2 a.m. and 5 a.m. increases
a driver’s risk of a crash by 5.6 times and that less than 5 h
sleep during the past 24 h increases crash risk by a factor
of 2.7 (10). Further, Akerstedt et al. investigated whether
retrospective sleep-wake data could predict actual road
crashes (54). The predicted sleepiness values were trans-
formed to a scale with nine steps analogous to the Karo-
linska Sleepiness Scale (KSS), which were used in logistic
regression analyses. Akerstedt et al. found a highly signifi-
cant odds ratio for each incremental step of sleepiness on
the output sleepiness scale. These researchers place nor-
mal alertness levels during the day between Levels 3 and 4
on the sleepiness scale, and from their data, it can be seen
that a driver with a score of 6 is approximately five times
more likely to be involved in an injury crash and that a
driver with a sleepiness score of 9 is 24 times more likely
to be involved in an injury crash.

The current study investigates performance impairments
in postpartum women when undertaking safety-sensitive
activities and, particularly, what these decrements repre-
sent in relation to the driving task. The obvious implica-
tions for driving are that fatigue and sleepiness can lead to
decreased attention, which in turn can lead to falling asleep
while driving. Thus, the researchers felt it was important
to include a separate measure of the participants’ level of
sleepiness while driving. The KSS was chosen for two rea-
sons: first, it has been demonstrated that falling asleep at
the wheel in a driving simulator is always preceded by an
increased KSS score (55), and second, previous research
allows for the 9-point scale to be converted to an odds ratio
of the associated crash risk, which allows inferences to be
made regarding the crash risk of potential drivers.

This research comprises an initial exploration of PPF,
and it is not the intention of this paper to fully explore
the wide variety of factors indicated in the literature.
Rather, the research team focused on the duration of
PPF and the mother’s individual experience of PPF. The
literature on PPF highlights problems within the first 6
weeks of the postpartum period; the present research col-
lected data at 6, 12, and 18 weeks to further explore the
duration of PPF. The interviews conducted with partici-
pants were done at week 12. The selection of this period
was to determine whether PPF persisted past the initial
6 weeks; it was decided not to wait until 18 weeks after
birth in case PPF had waned or disappeared entirely.

METHOD
Participants

The participants were mothers who had just given birth to
a baby and met the following criteria: had not given birth
via caesarean section; had not ever been diagnosed with
hypothyroidism; had not at any time in their life experi-
enced a depressed mood or a loss of interest in pleasure
that lasted for 2 weeks or more; and had not developed
within the first 6 weeks iron deficiency anemia or any
other postpartum infection or inflammation. Participants
were recruited either through a Queensland University
of Technology electronic noticeboard or via advertise-
ments placed on various parenting websites. A total of
25 mothers were recruited; however, one withdrew from
the study. Interviews were conducted with 24 participants
whose ages ranged from 22 to 39 years, with a mean age
of 30.25 years [standard deviation (SD) = 4.86].

Materials

The interviews were guided by a semistructured inter-
view developed by the research team and designed to
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explore the issues related to PPF. As there was no known
previous research on PPF, the researchers were unable to
draw on previous questionnaires.

The KSS is a measure of instantaneous sleepiness and
is measured on a 9-point Likert scale, as follows: 1 equals
very alert, 3 equals alert, 4 to 6 equals neither alert nor
sleepy, 7 equals sleepy, and 9 equals very sleepy. Partici-
pants recorded their level of sleepiness for each driving
episode at week 12 after birth for 7 days.

Procedure

Ethical clearance was granted from the University Human
Research Ethics Committee. Participants were screened
to ensure they met the inclusion criteria for the study.
Both qualitative and quantitative data collection meth-
ods were used. The data discussed in this paper came
from a qualitative semistructured interview conducted at
12 weeks after birth. The purpose of the interview was
to discuss the participant’s thoughts and experiences of
sleepiness and fatigue since giving birth. The interview
also asked participants to talk about the differences, if
any, they saw between sleepiness and fatigue; the causes
of fatigue; the impact that having a baby had on their
daily routine; and strategies they might be using to cope
better with sleepiness and fatigue. The interview did not
explicitly ask participants about transport-related issues;
however, these issues were highlighted in topics concern-
ing how PPF had affected their daily life. All interviews
were audio recorded.

The quantitative method consisted of both a sleep—
wake diary for participants to use in recording their sleep
patterns and those of any children and a questionnaire
that asked participants about themselves, their overall
sleepiness and well-being, and any incidents. The sleep—
wake diary and questionnaire were sent to the partici-
pants and completed at 6, 12, and 18 weeks after birth;
however, the diary and questionnaire data are not the
focus of this paper and will be reported elsewhere. Par-
ticipants were compensated with a $20.00 department
store gift card for completing each of the four data col-
lection points.

Data Analysis

The audiotape discussions were transcribed verbatim by
the interviewer and were analyzed and coded using the-
matic analysis. Concepts were identified as themes if they
were expressed with frequency, extensiveness, or intensity
(56). The first author, who conducted the semistructured
interviews, also performed the analysis; however, she held
frequent consultations with the other authors to improve
the validity and reliability of the coding. The coauthors

were particularly useful in identifying themes and inter-
pretations that needed further clarification or explanation.
The authors’combined efforts have resulted in a thorough
and well-justified analysis that provides a comprehensive
and accurate reflection of the data received.

The KSS data were compiled from one question in the
sleep—wake diary that related to the respondent’s level of
sleepiness while driving at week 12 after birth.

REesuLTS
Qualitative Data

The interviews conducted with participants ranged from
9 to 46 min (mean = 22.35 min, SD = 8.91 min). The
interviewer noted that when answering the questions,
some participants displayed disorganised thinking pat-
terns, which was apparent in the indirect manner in
which they answered the questions. A number of par-
ticipants commented, “not sure if that answers your
question.” To deal with the indirect nature of the data
collection, the interviewer often interrupted the partici-
pant and paraphrased the pertinent information relating
to the question asked, with the intention of eliciting a
yes or no response, and then moved on to ask the next
question. The process of interviewing participants using
a semistructured interview can often lead to tangential
conversations. In the case of the mothers interviewed in
this study, it is unclear whether the disorganised thinking
patterns observed were connected with the experience of
tiredness or fatigue in the postpartum period. It is pos-
sible, given the range of interview times, that there may
have been preexisting individual differences in the com-
munication styles of the participants.

The primary focus of this paper was centered on a
thematic analysis of the performance impairment expe-
rienced by postpartum women. It is not the intention
of this paper to further the debate regarding either the
academic or theoretical definitions or the mechanisms
of fatigue. It is important, however, to contextualize
participants’ comments by discussing the difficulty the
mothers found in defining and differentiating tiredness,
sleepiness, and fatigue, and the general impact of fatigue
on this cohort.

Fatigue Is More Than Sleepiness

Many participants commented that while fatigue is
linked with sleep, it is more than the feeling of sleepi-
ness or tiredness alone. Participants reported that while
a nap during the day alleviated their immediate feeling
of sleepiness, it failed to lessen their overall feeling of
fatigue. For example:
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Lack of sleep is more mechanical, when the body
just says ‘that’s it.” Sleep could be likened to hunger
or thirst, just a certain point where the body will
just shut down. With fatigue, all sorts of an emo-
tional spectrum of feelings . . . where the thought
of having to get up to brush my teeth is agoniz-
ing, overwhelming, all sorts of irrational emotions,
no coping mechanisms, extreme irritability, over-
whelmed a lot. (Participant 4)

I find that if T have a day nap I feel okay for the
afternoon; short-term solution really, but I still just
feel exhausted—fixes the next 12 hours but not
the whole situation. I wouldn’t feel so sleepy but I
would still feel fatigued. (Participant 17)

In terms of fatigue, I need something more than
sleep; my body is wanting something deeper than
sleep, a real sense of rest. (Participant 4)

The theme of fatigue being something that can be fixed
by sleep alone was echoed in the participants’ comments
about the impact fatigue had on their daily routines. Sev-
eral mothers expressed that they did not have a daily
routine and it was difficult to know from one day to the
next how much their day would vary. There was a real
sense when speaking with these mothers that the fatigue
was more than sleepiness and was the result of the level
of tasks that needed to be completed in their day. For
example, for many of the mothers, simple housework
activities such as vacuuming the floor or planning and
cooking an evening meal became complex and required
more cognitive resources than they had at the time.

Furthermore, this group of mothers expressed that the
high level of unpredictability in the type of tasks and the
length of time to complete a task was fatiguing. More-
over, this was a particular issue for the mothers during
the night, and the impact on “normal” sleep patterns
appeared to have the most effect on the mothers’ levels
of fatigue. For instance, the frequency of feedings varies
based on the age of the baby, and many of the mothers in
this study were subject to four-hour feedings. When the
time the mother needs to feed the baby, settle the baby,
and then get back to sleep herself is taken into account,
in most cases there is not much time for quality sleep
before the next round of night feedings is due to begin.
It appears that the existence of this high level of unpre-
dictability in the number and timing of tasks is in and of
itself fatiguing for this group of mothers. For instance,
one mother described it as “physically doing too much
during the day, and mentally trying to concentrate on
too many things” (Participant 23). It perhaps can be
summed up as the cumulative effect of lifestyle changes,
plus a lack of routine, plus a high level of unpredictabil-
ity in tasks that equates to the feeling of fatigue.

The content of this theme highlights that the mothers
in this study see fatigue as something that is deeper than
a physical need for sleep. The comments expressed draw
attention to the impact fatigue has on every aspect of
their daily life functioning and raises several concerns.
Tasks that were once automatic and did not require
large amounts of cognitive resources (e.g., preparing
meals) have now become complex tasks. The major
concern that this raises is how it affects the driving task,
which for an experienced driver is largely an automatic
process.

Cognitive and Physiological Impact of Fatigue

Another theme that emerged from the interviews was the
cognitive and physiological impact of fatigue. Some of
the following comments outline this group of mothers’
experience:

It’s hard to predict until you are in it; it can be
debilitating sometimes and have an effect on nor-
mal mental functioning. (Participant 4)

Fatigue is that point where you are so tired you
don’t make sense when you talk to people or it’s
difficult to have a conversation. (Participant 11)

Realizing that ’'m not functioning very well
because of fatigue and lack of sleep. . . . There is
a sense of getting worse and not coping—physical
feelings like an endless hangover and a flu-like feel-
ing. (Participant 4)

It was really exhausting. I really couldn’t perform
any task or anything. (Participant 3)

It is emotionally and physically draining, but if I
had more sleep I would be able to better cope with
everything. (Participant 2)

The biggest difference was the snappiness, the
length of it. You know that you will have lack of
sleep; there have been times that I have been so
fatigued that I have felt faint. (Participant 17)

These comments illustrate that for new mothers, there
is an overwhelmingly negative effect from the cumulative
impact of sleep deprivation and fatigue on their normal
life functioning. It appears that fatigue is both the physi-
ological and cognitive lack, whereas sleepiness is a tran-
sient state.

While the interviews raised the cognitive aspect
of PPF, a notable subtheme that was repeated often
across the interviews was the inability to concentrate
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and the impact this had on the mothers’ life function-
ing. It appears that new mothers have difficulty in con-
centrating; one mother described it as the “fuzziness in
your head” (Participant 2). Another mother described
it as “Not having that mental sharpness . . . not think-
ing ahead clearly, not being able to plan, being vague”
(Participant 17). One mother also stated that “the
level of confusion in the first 6 weeks is quite extreme.
I can remember thinking ‘what am I supposed to be
doing?’” (Participant 18). Another interesting state-
ment combined aspects of concentration, memory, and
cognition to highlight that these processes are closely
intertwined and that when an individual experiences
negative functioning in one area, it affects the overall
system of cognition. This mother expressed it as fol-
lows: “I have really noticed the effect on my mem-
ory and cognition” (Participant 12). Another mother
described it as the inability to “juggle as many tasks”
(Participant 19).

Several of the mothers also reported that they had
problems in following a conversation when they were
feeling fatigued, and if they were the speaker, that they
would often forget what they were saying and be unable
to complete their sentence. Further comments described
their thinking as disorganized; for example, “don’t feel
like thoughts are coherent” (Participant 17). In line with
the previous discussion regarding the increased workload
of mothers, one of the new mothers made this observa-
tion: “You do become more forgetful, but not sure if it is
because you have a newborn in the house and there are
a million and one things to do or if 'm just more tired”
(Participant 7).

Regardless of how these mothers describe their expe-
rience, it is apparent from the statements that the impact
of fatigue on the study participants did have a consid-
erable cognitive component that negatively influenced
their life functioning. Furthermore, an alarming aspect
of the statements made by this group of mothers sug-
gested a decrease in their awareness of their environment
and that instead of resting, they pushed on because tasks
still needed to be done and the baby still had needs to
be met. For example, one mother said, “If you are tired
during the daytime, and something needs to be done, you
don’t sit down and have a rest, you continue to do it in
the haze” (Participant 16).

Some mothers talked about how their lack of con-
centration translated to the driving environment; for
example, “T guess when you are out and about driving
... you almost feel like you are on autopilot” (Par-
ticipant 18). This participant went on to comment that
she had experienced this just recently, in an instance
where she had no recollection of the journey home. She
said, “I was driving home and luckily all the lights were
green, because all of a sudden I thought ‘how did T get
here?’ So I had just cruised along all the way home and

all the lights had been green and I just followed the traf-
fic and I drove” (Participant 18).

Impact of Fatigue on the Driving Task

The statements in the previous section relating to the
driving task highlight that driving requires a high level
of attentional resources that for many new mothers is
lacking. It appears that because of both the cognitive
and physical impact of fatigue, driving becomes an auto-
matic process, which often means they have no recall
of their interaction within the road environment. One
of the most disturbing findings from these interviews
came from one participant who made statements that
suggested a disconnection between mind and body. Her
comments intimate that regardless of their intention to
drive in a safe manner, new mothers may be unable to
control the actions of their body. Following are some
statements illustrating these sentiments:

Inability to control what the body is doing; for
instance, when driving the other day I thought I was
braking when I was accelerating. (Participant 4)

Mentally it didn’t matter how much I so passion-
ately told myself to focus. I could not control my
eyes. They were wandering everywhere, my heart
was pounding, and while I was really focused I just
couldn’t control it. I think it had to do with lack of
sleep. T was alert, mentally saying to myself “stay
awake,” but I really couldn’t, it was really out of
my control. (Participant 4)

At other times, the participants commented that their
level of confusion and decision-making ability made the
driving environment an extremely complex task. For
example, one mother stated:

It is the confusion that comes with it, and I can
remember driving around a car park and it was
almost empty and still not being able to choose
which park I wanted—do I want to be close to the
shops, which exit do I want to be closer to, do I
want to be under the shade or out of the shade, do
I want to drive in or reverse out? (Participant 18)

In addition to this general feeling of not being able to
concentrate, this group of mothers talked about how driv-
ing had been different since giving birth and that it was
harder to cope with everyday occurrences such as having
children in the car or listening to the radio. For example:

The driving has been different. I am more tired . . .
and I have children talking in the background so it
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really knocks my concentration. I wish I could have a
glass screen up so I couldn’t hear them. Having added
noise and stresses makes it hard. (Participant 16)

I find that T have to turn off the radio when driving.
I can’t concentrate. (Participant 15)

An unexpected but noteworthy finding was that this
group of mothers appeared to be self-regulating their
driving exposure without being aware that doing so was
a protective driving behavior. The behaviors described
include choosing to drive less, avoiding the driving task
when tired, and choosing to walk or catch public trans-
port. For example, one mother stated . . . before the
baby was born I would do things like drop off videos
or pop down to the shops to buy bread or milk. I really
don’t do that now” (Participant 9).

An interesting theme that came out of the interviews
was that if they had more knowledge about the level of
fatigue and tiredness they would experience after giv-
ing birth, many mothers would have done more plan-
ning and preparation prior to the arrival of their baby
to reduce their need to leave the house. For example, “If
I had of thought more about it, I would have had lots
of things sorted like meals, breastfeeding bras and tops,
because I didn’t want to drive” (Participant 4). Further,
many of the mothers also planned when their driving
tasks occurred. Following is a statement that illustrates
this finding:

I was careful with long drives and generally did
them early in the day. I would have a lot of strat-
egies. I would pick the time of day—not after
lunch—have food to eat in the car. T would also
want another adult in the car who was going to be
awake. . .. I would choose better times and days to
take a long journey. (Participant 13)

The final theme that emerged from the interviews con-
cerned the influence that the study exerted on this group
of mothers’ awareness of the safety aspect involved in
driving. For example:

When I started the Week 6 data collection, it made
me more alert while driving. (Participant 22)

Doing the study has made me realize how little
sleep T am actually getting, and it makes me think
about the safety and driving on the road. (Partici-
pant 17)

The diary and questionnaire made me realize and
think about how many mothers are on the road—
you know, school pick-up time, that is a bad time
of the afternoon for mothers and kids to be sleepy

and fatigued. It is also really congested around
schools. (Participant 4)

Quantitative Data

The KSS data were compiled for all participants and
comprised the number of times they had driven within
a 7-day recording period, the duration of their driving
time, and, finally, the associated KSS score for each driv-
ing episode. There were two participants who did not
record any driving episodes at week 12 after birth. On
average, participants (# = 22) drove 8.35 times (SD =
4.35) for approximately 40 min (SD = 16.38; range, 18
to 96 min). There were a total of 192 driving episodes
across all participants; of these, 35 driving episodes
(18.2%) occurred with a KSS rating of 6, 21 driving
episodes (10.9%) occurred with a rating of 7; five driv-
ing episodes (2.6%) occurred with a rating of 8; and
one driving episode occurred with a rating of 9 (0.5%).
Overall, 32% of the driving episodes were rated by par-
ticipants as occurring at a KSS score of 6 or above.

DiscussioN oF RESULTS

This research explored the performance impairments
experienced among a cohort of postpartum women when
undertaking safety-sensitive activities, particularly driving
a motor vehicle. The interviews highlighted that within this
group of participants, PPF persists longer than the initial
6 weeks after giving birth. The thematic analysis showed
that the fatigue the participants experienced was more
than sleepiness and tiredness and could be characterized as
being deeper than a physical need for sleep. Furthermore,
the impact that fatigue had on their everyday life function-
ing was dramatic, manifesting itself as difficulties in their
cognitive processing and physiological performance. The
mothers interviewed noted that they were often unable to
concentrate, which affected their ability to plan and orga-
nize simple tasks such as preparing the family meal.

The particularly concerning aspect of this group of
mothers’ experience of PPF related to the impact it had
on their driving. The statements made by participants sug-
gested that their concentration levels had dropped to such
a degree that they could not recall their interaction within
the driving environment. It also appeared that they experi-
enced a level of confusion that affected their decision mak-
ing and ability to deal with additional stimuli while driving,
such as the radio or children talking in the background.
Perhaps the most disturbing comment related to the driving
task came from one participant who experienced a discon-
nection between mind and body, an “inability to control
what the body is doing.” This participant said, “I thought
I was braking when I was accelerating.”
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Research conducted by Krueger suggests that an indi-
vidual’s cognitive performance drops by up to 40% after
one or two nights of total sleep deprivation (43). Other
research that reports that continuous sleep loss signifi-
cantly affects tasks requiring vigilance and psychomotor
skills (44) has serious implications for mothers suffering
from interrupted sleep patterns. Statements implying that
the mothers in this study continue to do safety-sensitive
tasks, such as driving, when they are sleep deprived means
that there is a cohort of drivers on the road who lack the
necessary cognitive and attentional resources required for
the task to be carried out in an optimal manner.

The sleep-wake predictor scores recorded for the par-
ticipants in this study while driving found that 32% of the
driving episodes undertaken occurred at a KSS score of 6
or above. Akerstedt et al. deemed that a KSS score of 3 was
equivalent to normal daytime alertness and an odds ratio
for an injury crash marginally above zero (54). That is,
an individual with a KSS sleepiness score of 6 is five times
more likely to be involved in an injury crash; an individual
with a KSS score of 7 is eight times more likely; one with
a KSS score of 8 is 15 times more likely; and one with a
KSS score of 9 is 25 times more likely to be involved in an
injury crash (54). Within this sample, there were 62 driv-
ing episodes where the odds of being involved in an injury
crash were between five and 25 times more likely than if
the individual had recorded a sleepiness score of 1 to 3.

The KSS results found in this cohort of postpartum
mothers provide an opportunity to estimate the scale of
the crash risk associated with PPF in the Australian popula-
tion. In 2007, 280,000 women gave birth. Assuming that
approximately 80% of these women hold a valid driver’s
licence, and given the average of eight driving episodes
per week carried out by the current cohort of mothers,
there are potentially 1.8 million driving episodes per week
performed by postpartum mothers. In this study, 32% of
the driving episodes were undertaken with the associated
risk of an injury crash being between five and 25 times
more likely. Therefore, it could be proposed that there are
potentially 575,000 driving episodes per week performed
by postpartum mothers in Australia that may be between
five and 25 times more likely to involve an injury crash.

Researchers in the area acknowledge that fatigue affects
attention and vigilance and is associated with difficulty in
maintaining “skilled performance” on tasks such as driv-
ing (57). It has also been suggested that fatigue is a major
contributor to driver error and that activities such as driv-
ing require sustained performance over time and involve
greater cognitive effort than physical effort (58, 59). Activ-
ities requiring complex cognitive processes include sus-
tained vigilance, selective attention, and complex decision
making (58, 59). Thus, the research suggests that fatigue
and sleepiness contribute to deterioration in performance
(58). Therefore, it is apparent that new mothers represent
an “at risk” group who are worthy of further research to

develop interventions specifically aimed at addressing their
concerns and needs. Together, the qualitative and quantita-
tive data for week 12 suggest that fatigue leads to decreased
attention and concentration, which in turn lead to errors
while driving and substantially increase new mothers’
chances of being involved in an injury crash.

It should be noted that some of the participants in this
study self-regulated their driving exposure by avoiding driv-
ing entirely, using alternative modes of transport, or choos-
ing the best times to drive (e.g., time of day or type of road).
This demonstrates that some of the mothers in this study
were aware that their ability to drive safely was impaired
at certain points in time. While this self-regulation was not
mentioned by all of the participants, it is possible that they
all may have self-regulated their driving exposure. What is
interesting is that none of the participants identified it as a
protective driving behavior or strategy. Therefore, it would
be useful to develop an intervention aimed at increasing
new mothers” awareness of how debilitating PPF really is
and their accuracy in determining their level of PPF. The
intervention would need to focus heavily on a variety of
factors, including the following:

e The vast difference between fatigue and sleepiness;

e The physical and cognitive limitations of fatigue
(e.g., practical examples of the relationship between
physical and cognitive symptoms and the driving task);

e Strategies to assist mothers in coping with both
the physical and cognitive limitations of PPF and to help
them decrease their risk of injury on the road (e.g., alter-
native modes of transportation or driving at times when
they are more alert); and,

e Ways of informing new mothers that these symp-
toms extend well past the initial 6-week period that exists
in the published literature.

While the findings of this research are important, it
should be acknowledged that the data collected did not
take into consideration a variety of sociodemographic
factors that were discussed in the literature. These fac-
tors all appear to be important influences on a mother’s
experience of PPF; however, because of the preliminary
nature of the study, it was outside the scope of resources
to include all of these variables. It is recommended that
further research address these factors. Finally, the data
collected from the participants represent a limited sam-
ple of their driving and was not exhaustive of the driving
task outside of the 7-day recording period at week 12.
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Older Women’s Travel Patterns and Road
Accident Involvement in Britain

Christopher G. B. Mitchell, retired, former cochair of the Transportation Research Board
Accessible Transportation and Mobility Committee

This paper uses British data as its primary source,
supplemented with data from Sweden and the United
States, to analyze the mobility and safety of female and
male car drivers and pedestrians. In European coun-
tries and in North America, fewer women than men
are killed or injured in traffic accidents as pedestrians
or car drivers. In terms of casualty rates per popula-
tion, where appropriate per driving license, per dis-
tance driven, and per journey, women younger than 60
have a lower risk than men of both injuring themselves
and of injuring other road users. At all adult ages,
women travel more than men as car passengers, less
as car drivers, and make more journeys by local public
transport. Women make more journeys as pedestrians
than men below the age of 65, but men make more
journeys than women in older age. Younger women
are significantly safer drivers than men, but women
cease to be safer drivers over the age of 60 or 70. The
same applies to the risk they pose to other road users,
as measured by their risk of killing a pedestrian. There
is some evidence that older women voluntarily restrict
the amount of driving they do at younger ages than
men, but there is no evidence that in Britain they sur-
render driving licenses at a younger age than male
drivers. The fatality rate per journey as a pedestrian is
higher than that as a car driver. Any policy that caused
trips by those age 70 and over to transfer from being
made by car to being made on foot would increase the
total fatalities and serious injuries in traffic accidents.

44

n European countries and in North America, fewer

women than men are killed or injured in traffic acci-

dents as pedestrians, cyclists, or car drivers. In terms
of casualty rates per population, and where appropri-
ate per driving license and per distance driven, women
younger than 60 have a lower risk rate than men.

Older female drivers reduce the number of car driver
journeys they make at younger ages than male drivers, and
there is some evidence that before they stop driving, aging
women restrict their driving more severely than do men.
There have been suggestions that men should do more to
encourage women to drive more, particularly when men
and women are traveling together, both to maintain their
driving competence and because they are safer drivers.

This paper analyzes the mobility and safety of male
and female road users in Britain, with particular empha-
sis on older car drivers. The patterns that are found are
similar in general terms to those found in other European
countries and the United States, although the precise val-
ues of trips per year, driving license holding, and so on,
do vary in detail between countries.

MosiLiTy

Number of Journeys and Distance Traveled
Younger women make more journeys per day or per
year than men, but older men make more journeys than

women (Figure 1a). At all ages, men travel further than
women (Figure 1b). For Britain, these data come from
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FIGURE 1 Graphs showing (a) journeys and (b) distance per person per year by age and gender: Britain, 2005

(National Travel Survey).

the National Travel Survey (1); for the United States,
from the National Household Travel Survey (2); and for
Sweden, from RES, The National Travel Survey (3).

Purposes of Travel

The purposes for which people travel vary between
men and women, as well as with age (Figure 2). For
both women and men, journeys to work and education
decrease with increasing age—for women particularly
after age 60 and for men particularly after age 65 (the
qualifying ages for state pensions in Britain). Women
make more journeys than men to escort others. Some
of these escort journeys are for school journeys, but the
majority are not; only women ages 30 to 39 make more
escort journeys for education than for other purposes.

Visiting friends is a significant purpose for both gen-
ders, and the number of journeys remains fairly constant
to age 75 or above. For men, shopping and personal
business journeys (health care, visiting the bank, and
other similar activities) increase after age 60 and remain
high to age 80. For women, the increase after age 60 is
smaller and only lasts to age 70.
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For both women and men, there is an increase in the
number of journeys for nonwork activities after retire-
ment that lasts into the 70s for women and the 80s for
men. Although there are undoubtedly some older indi-
viduals whose activities are limited by transport prob-
lems, the increase in nonwork journeys between the ages
of 60 and 75 suggests that for many people, transport
difficulties are not reducing activities. Reports on the
transport needs of older people (4) and on social exclu-
sion in Britain (5) do identify transport as a significant
problem.

Mode of Travel

Men make more of their journeys as car drivers, while
women are more likely to travel as car passengers (Figure
3). Almost all the reduction in the number of journeys peo-
ple make over the age of 70 (for men) or 50 (for women) is
a result of making fewer journeys as car driver.

Men ages 65 to 69 increase the number of jour-
neys they make as pedestrians, and those ages 70 to 85
increase the number of journeys by bus. Women ages 65
to 85 increase their journeys by bus.
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FIGURE 2 Journeys per year by age and purpose for (a) women and (b) men: Britain, 2005.
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FIGURE 3 Journeys per person per year by mode for (a) women and (b) men: Britain, 2005.

The tendency at all ages for men to drive cars and
women to travel as car passengers appears in every coun-
try for which data are available (6). The United States
is more car dependent than European countries, with
about 90% of all journeys by car, 8% as pedestrians and
2% by transit. Also, in the United States, the percentage
of journeys by noncar modes does not increase with age
above 60 years, as it does in Britain and other European
countries.

Travel by Holders of Car Driver’s Licenses

The reduction in journeys as car drivers with increas-
ing age is partly because of the decreasing percentage of
the older population holding driver’s licenses and partly
because those with driver’s licenses drive less. To sepa-
rate these effects, Figure 4 shows the number of car driver
journeys per year by people with car driver’s licenses and
the average length of those journeys.

Women with driver’s licenses reduce the number of jour-
neys they make as car drivers from age 50, with the number
of journeys falling steadily from 800 per year at ages 50 to
54, to 200 a year for ages 85 and over. Men maintain a
rate of 800 to 900 journeys a year to age 75, then reduce

1000
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their rate to 400 a year at ages 85 and over. The average
length of women’s car driver journeys varies little with age,
ranging between 5 and 7 miles over the entire age range.
Younger men make longer journeys—typically 10 or 11
miles—up to age 65, and then reduce their average journey
length to about 5 miles for ages 80 and over.

There is no research to establish whether the reduc-
tion in the number of car driver trips by older women is
a result of having fewer activities to which to travel, of
making more journeys as a car passenger after the hus-
band’s retirement, or of self-regulation that leads women
to stop driving under more stressful conditions, such as
at night. Anecdotal evidence suggests that women do
avoid driving at night, on motorways (interstates), and
for long distances at younger ages than men.

Driver’s Licenses

In Britain, car driver’s license holding by men increased
rapidly from the 1970s to the 1990s but is now saturated
for men up to the age of 75. It is still increasing for older
men. About 90% of men ages 40 to 70 hold a driver’s
license, and about 80% of those in their early 70s hold
a driver’s license (Figure 5). License holding by women
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FIGURE 4 Car driver journeys per (a) licensed driver and (b) average journey length: Britain, 2005.
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FIGURE 5 Percentage of men and women holding full car driver’s licenses: Britain.

was much lower than that of men. For women in their
40s, license holding appears to have just reached satura-
tion at around 80% of the population, but for all older
age groups it is still increasing.

The increase in license holding in older age groups
occurs because most drivers obtain their license when
young or in early middle age and then retain it into older
age. The 37% of women ages 40 to 49 who held a driv-
er’s license in 1975 are now only in their 70s; of women
in their 70s, around 32% held a driver’s license in 2005.
Men ages 70 and over have had a slightly lower percent-
age of license holding than women ages 40 to 49 since
1975. Between 1975 and 2007, license holding by both
groups increased from about 35% to about 77%.

By following the license holding of cohorts through
National Travel Surveys, it is possible to estimate the per-
centage of drivers who surrender licenses at various ages
(Figure 6). For men, there is clear evidence of some sur-
rendering of licenses from age 70 onwards. License holding
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for the cohort of men in their late 70s drops about 5%. By
ages 85 and over, it drops between 10% and 15%. For
women, license holding is always lower, and there is little
evidence of licenses being surrendered earlier than by men.
For women in their mid-80s in 20035, license holding was
about 15%, compared with about 22% a decade earlier
for the same cohort. For those in their mid-70s, the reduc-
tion was to around 40% in 2005, from about 48% 8 years
earlier. For those in their 60s in 2005, of whom about 64 %
held licenses, there is no systematic evidence of a reduction
in license holding over the previous decade. For the cohort
of men in their 60s in 2003, license holding was about
88% and had been steady for the previous 20 years. The
interpretation of these figures as showing no difference in
license surrender rates between men and women assumes
that the mortality rates of license holders and nonholders
are the same. Because these are survey results, the effect of
death removing people from the population but not from
the count of licenses does not apply.
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FIGURE 6 Percentage of (@) men and (b) women holding car driver’s licenses in the United States, Sweden, and

Britain: 2005-2006.
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Higher percentages of people in the United States and
Sweden hold car driver’s licenses than in Britain, and in
Britain, the reduction in the percentage holding licenses
decreases more with age. For women, this reflects lower
license holding in the past by middle-aged women. For
men ages 70 and over, and for women ages 50 and over,
license holding is increasing. License holding in Sweden
and the United States is similar, though a little lower for
women in Sweden.

SAFETY

For Great Britain (that is, England, Wales, and Scotland),
detailed road safety statistics are available since 1971,
published annually by the Department for Transport and
its predecessors in Road Casualties Great Britain (7).

For all age groups, fewer females than males are injured
in road accidents. In Britain since 1990, male road acci-
dent deaths have outnumbered female deaths by two to
one, and for casualties of all severities, males outnumber
females by about 40%. In the United States, the ratio of
male to female deaths is rather more than two to one, but
slightly more females than males are injured in traffic acci-
dents (8). In Sweden three times as many men as women
were killed in traffic accidents in 2006 (9).

Casualty Rates for Car Drivers

It is well known that for car drivers, the fatality rate per
driver’s license increases with age after an age of about
50 or 60. Much of this increase is caused by the greater
fragility of people as they age, as reported by Evans (10).
Of car occupants injured in traffic accidents in Britain,

0.6% of those ages 30 to 49 die of their injuries, com-
pared with 2.0% of those ages 70 to 79 and 4.5% of
those ages 80 and over.

Figure 7 shows how the car driver casualty rates per
license varied with age and severity of injury in Britain
in 2006. The rates are given on different scales (fatalities
per 10 million drivers, killed and seriously injured (KSI)
per million drivers, and all severities (including fatal) per
100,000 drivers) because there are approximately a hun-
dred casualties of all severities and 10 KSI casualties for
each fatality.

The fatality rate is lowest for drivers ages 50 to 59
and increases by more than a factor of almost four for
drivers ages 80 and over. The rate for KSI casualties is
lowest for drivers ages 60 to 69 and doubles for those
ages 80 and over. The rate for casualties of all severities
is lowest for drivers ages 70 to 79 and increases by 22%
for those ages 80 and over. This shows that the increase
in accident involvement per year is small for even the
oldest drivers, and that the increase in fatalities is largely
a result of fragility. (Because older drivers drive fewer
miles, the casualty rate per mile driven does increase for
older drivers.)

Published road safety information for Britain only
gives data covering road user type, gender, and age for
KSI casualties, not for fatalities or for casualties of all
severities. The remainder of this section analyzes KSI
casualty rates for car drivers by age and gender.

Figure 8 shows car driver casualty rates per license for
male and female KSI casualties in 2006. For all driver
ages, the casualty rate for male drivers is higher than for
female drivers; however, the difference is much greater for
younger drivers. By the age of 60, the rates for men and
women are similar, and in some previous years, the rate
for older women has been higher than for older men.
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FIGURE 7 Car driver casualty rates per driver’s license: Britain, 2006.
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FIGURE 8 Car driver KSI casualty rates per license for male and female drivers: Britain, 2006.

Female car drivers drive fewer miles per year than
male drivers. When the casualty rate per mile driven
is calculated, women have a higher rate than men for
ages over 40, although the difference does not become
substantial until the age of 60 (Figure 9). For women,
the casualty rate is lowest for the age group 40 to 49,
while for men it is lowest for the age group 60 to 69.
The casualty rate per mile is calculated for 2004, the
latest year for which information is available on miles
driven by men and women of various ages, including
80 and over.

Trends in Car Driver Casualty Rates

Casualty rates per driver license have been decreasing for
both male and female car drivers and for all age groups.
Figure 10 shows the rates for male and female drivers
for a number of age groups. As would be expected from
the previous section, the difference in rates between male
and female drivers is greatest for the youngest drivers.
The casualty rate is lowest for the age group 60 to 69.
In general, the rates for female drivers are lower than
those for male drivers. Exceptions are 2003, when female
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FIGURE 9 Car driver KSI casualty rates per mile driven for male and female drivers: Britain, 2004.
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FIGURE 10 Trends in car driver KSI casualty rates per license for male and female car drivers in Britain: (2) 1980-2010, and
(b) 1995-2005.
drivers ages 70 to 79 had a higher rate than male drivers, each group of drivers. The number of pedestrians killed by
and 1998 and 1999, when female drivers ages 80 and male and female car drivers of different ages has been tabu-
over had a higher rate than male drivers. lated for the year 2005 by the Department for Transport.
For drivers ages 80 and over, the casualty rate Figure 11 shows the number of pedestrians killed by
decreased by 60% between 1997 and 2007, while for drivers in 5-year age groups. At all ages, male drivers
the younger age groups, the decrease was about 50%. killed more pedestrians than female drivers. Below a
The casualty rates per mile driven decreased more for driver age of 60, the difference is large, a factor of at
women than men, and more for older drivers than for least three to one.
middle-aged drivers. This measure can be converted into the risk per driver
of killing a pedestrian and the risk per mile driven. Figure
12 shows these two risk measures. The risk per driver
Risks to Other Road Users is greater for male than female drivers up to age 70 but
approximately equal for older drivers. The risk per mile
A measure of the risk that different groups of drivers pose driven is greater for male drivers up to age 60 but greater
to other road users is the number of pedestrians killed by for female drivers above age 60.
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FIGURE 11 Number of pedestrians killed by car drivers of different ages: Britain, 2005
(special tabulation by Department for Transport).
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FIGURE 12 Risk of killing a pedestrian (@) per driver and (b) per miles driven: Britain, 2005.

Pedestrian Casualties

The fatality rate per population for pedestrians increases
greatly at age 70 and above (Figure 13), again reflect-
ing the greater fragility of older people. This statistic has
been used to argue that older people are at greater risk
of death as pedestrians than as car drivers, because for
older people, the fatality rate per population for pedes-
trians is higher than for car drivers. For people ages 70
and over, the pedestrian rate is marginally lower than the
rate for car drivers per license.

Although fatality rates per person and per driver are
similar for pedestrians and car drivers, because more
journeys are made as car drivers than as pedestrians, the
risk per journey is greater for pedestrians than for car

drivers. The fatality rates per journey can be estimated,
and these are shown in Figure 14 for the years 2005 and
2006. Both years are given to indicate the variation in the
estimates from year to year.

The fatality rate per journey is lower for car drivers
than for pedestrians for all ages over 30. The year-to-
year variation in the estimates, while significant, is not
large enough to cast doubt on this result. Therefore, any
policy that causes people to replace car driver journeys
with pedestrian journeys will increase the road accident
fatalities overall.

KSI casualty rates per journey for female and male
pedestrians and car drivers are shown in Figure 15. For
both men and women, the rates for pedestrian casualties
are higher than for car driver casualties for all ages over
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FIGURE 13 Fatality rates for pedestrians per population and car drivers per license: Britain, 2006.
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FIGURE 14 Fatality rates for car drivers and pedestrians per journey: Britain, 2005 and 2006.

30. In more detail, male and female pedestrians have
similar casualty rates per journey for ages over 60, and
the increase in casualties per journey with increasing age
is clear. Female car drivers have a lower casualty rate per
journey than males for ages up to 60, but for ages over
60 have a higher casualty rate with increasing age, with
the gap increasing with age. The smaller increase with
age in casualty rates for car drivers as opposed to pedes-
trians may reflect the greater protection in accidents that
car drivers experience.

Any policies that encourage people over the age of
about 70 to switch car driver journeys to pedestrian jour-

neys would increase the overall number of KSI casualties.
The difference in casualty rates between car drivers and
pedestrians is greater for men than women, so the ten-
dency of older male drivers to continue driving may well
be contributing to a safer road system.

DiscussioN AND CONCLUSIONS
There certainly are some older people who experience

social exclusion as a result of transport difficulties (4,
5); however, the increase after retirement in nonwork
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FIGURE 15 Car driver and pedestrian rates per journey for KSI casualties: Britain, 2006.
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journeys by both men and women suggests that for
many people, transport does not limit the activities
in which people participate, at least in their 60s and
early 70s.

The pattern of women traveling as car passengers and
men as car drivers is found in any country for which data
are available. Partly for this reason, women drive fewer
miles per year than men. A recent study by Langford et
al. shows that in the Netherlands, it is only people who
drive less than 3,000 km (approximately 2,000 miles)
per year whose accident involvement rate increases for
the ages of 75 and over (11). This does suggest that there
are safety benefits in encouraging older female drivers to
share driving more with male partners, to maintain their
practice as drivers under conditions with which they feel
comfortable.

Older female drivers reduce the number of car driver
journeys they make at about 20 years younger than
older male drivers, from age 50 for women and age
75 for men. This reduction may indicate that women
self-regulate their driving to avoid stressful condi-
tions at younger ages than male drivers, but there is
no research evidence to confirm that this is occurring.
Also, following cohorts of drivers provides no evidence
that women surrender driver’s licenses at younger ages
than male drivers.

The rates per license for car driver KSI casualties are
higher for male drivers than female drivers at all ages,
but the difference is much greater for young drivers than
for drivers age 60 and over. The casualty rate per mile
driven is high for male drivers up to age 40, but higher
for female drivers over age 40. There is research evidence
from Britain that

Males at fault were much more likely to commit
deliberate risk-taking types of accident than females.
... For female drivers, a far greater proportion of
their speed-related collisions involved ignorance of
the correct speed than for males. Where females
were involved in deliberate risk-taking, they were
more likely to be travelling too fast for the condi-
tions rather than above the speed limit. (12)

The changes in casualty rates with age are consistent
with both male and female drivers becoming safer as
they become more experienced, with the difference in
rates decreasing for older drivers because male drivers
become less reckless as they age. If this is what is happen-
ing, there could be benefit in providing refresher training
for older drivers to address problems of poor judgment
of driving conditions.

On the results presented for Britain, older female
drivers are no safer than older male drivers. Thus there
would be no direct safety benefit in transferring some
car mileage from older male drivers to older female driv-

ers. Because older female drivers drive fewer miles than
older male drivers, however, they could well benefit from
more driving experience, which could well have an indi-
rect safety effect.

It must be emphasized that nothing should be done to
encourage older female drivers to drive more in condi-
tions in which they do not feel comfortable. Their appar-
ent willingness to self-regulate probably provides safety
benefits by enabling female drivers to avoid stressful and
dangerous driving conditions.

For both men and women, casualty rates per journey
are higher for pedestrians than car drivers for ages over 30.
Any policies that encourage people over the age of about 70
to switch car driver journeys to pedestrian journeys would
increase the overall number of KSI casualties.

REFERENCES

1. Department for Transport. National Travel Survey. Lon-
don. http://www.dft.gov.uk/pgr/statistics/datatablespubli
cations/personal/mainresults.

2. Bureau for Transportation Statistics. National Household
Travel Survey. U.S. Department of Transportation, Wash-
ington, D.C. http://www.bts.gov/programs/national_
household_travel_survey.

3. SIKA Statistics. The National Travel Survey. RES 2005-
06. Swedish Institute for Transport and Communications
Analysis, Ostersund, 2007. http://www.sika-institute.
se/Templates/FileInfo.aspx?filepath=/Doclib/2007/Sika
Statistik/ss_2007_19_eng.pdf.

4. Atkins, W. S. Older People: Their Transport Needs and
Requirements. Department of the Environment, Trans-
port and the Regions, London, 2001. http://webarchive.
nationalarchives.gov.uk/+/http://www.dft.gov.uk/pgr/
inclusion/older/olderpeopletheirtransportnee3261.

5. Social Exclusion Unit. Making the Connections: Final
Report on Transport and Social Exclusion. Report by the
Social Exclusion Unit, Office of the Deputy Prime Minis-
ter, London, 2003. http://www.carplus.org.uk/Resources/
pdf/Making_the_Connections_Final_Report_on_Trans
port_and_Social_Exclusion.pdf.

6. Mitchell, C. G. B. Independent Mobility for Older People.
Proceedings of TRANSED2004: The 10th International
Conference on Mobility and Transport for Elderly and
Disabled People. Hamamatsu, Japan, May 23-26, 2004.
http://www.sortclearinghouse.info/cgi/viewcontent.cgi?ar
ticle=1138&context=research.

7. Department for Transport. Road Casualties in Great Brit-
ain: Annual Reports (up to 2001, Road Accidents Great
Britain: The Casualty Report). London. http://www.dft.
gov.uk/pgr/statistics/datatablespublications/accidents/
casualtiesgbar/.

8. National Highway Traffic Safety Administration. Traffic
Safety Facts 2007: A Compilation of Motor Vebicle Crash

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22887

pyWomen s Issues in Transportation: Summary of the 4th International Conference, Volume 2: Technical Paper

54

WOMEN’S ISSUES IN TRANSPORTATION, VOLUME 2

Data from the Fatality Analysis Reporting System and the
General Estimates System. DOT HS 811 002. National
Center for Statistics and Analysis, U.S. Department of
Transportation, Washington D.C., 2009. http://www-nrd
.nhtsa.dot.gov/Pubs/811002.PDF.

SIKA Statistics. Viagtrafikskador 2006 (Road Traffic
Injuries 2006) (in Swedish). Swedish Institute for Trans-
port and Communications Analysis, Ostersund, 2007.
http://www.sika-institute.se/Doclib/2007/SikaStatistik/
ss_2007_30.pdf.

10.

11.

12.

Evans, L. Risks Older Drivers Face Themselves and Threats
They Pose to Other Road Users. International Journal of
Epidemiology, Vol. 29, 2000, pp. 315-322.

Langford, J., R. Methorst, and L. Hakamies-Blomgqvist.
Older Drivers Do Not Have a High Crash Risk: A Repli-
cation of Low Mileage Bias. Accident Analysis & Preven-
tion, Vol. 38, No. 3, 2006, pp. 574-578.

Clarke, D. D., P. Ward, W. Truman, and C. Bartle. Fatal
Vehicle-Occupant Collisions: An In-depth Study. Road
Safety Research Report No. 75. Department for Trans-
port, London, 2007.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22887

pyWomen s Issues in Transportation: Summary of the 4th International Conference, Volume 2: Technical Papei

Traffic Violations Versus Driving Errors
Implications for Older Female Drivers
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Research has shown that rates for motor vehicle-related
crashes are twice as high for older men as for older women,
but the proportion of fatalities is higher for older women.
To better understand driving errors made in crashes and to
suggest prevention strategies, this study (a) classified viola-
tions underlying crashes into errors made during on-road
assessments; (b) quantified age, gender, and types of driving
errors as predictors of postcrash injury; and (c¢) examined
whether different violations and driving errors occur in dif-
ferent age cohorts (<75 and >75 years). The 2005 Florida
Traffic Crash Records Database (N = 5,345 older drivers)
was used to select violations underlying crashes. The mean
age was 76.08 (standard deviation = 7.10), with 2,445
(45.7%) female drivers. Female drivers had statistically
significantly more failure to yield (intersection or alley—
driveway), failure to obey required traffic controls, and
speed-related violations predictive of crash-related injuries.
A greater percentage of injured female drivers made statisti-
cally significantly more yielding errors (p <.001) and more
speed regulation and gap acceptance (p <.05) errors. These
findings generally held true when younger (<75 years) and
older (>75 years) women were compared with their age
cohorts. The findings show that compared with older male
drivers, older female drivers are at a greater risk for injuries
from crash-related violations and driving errors. This find-
ing holds true when younger and older female drivers are
compared with their age cohorts. Injury prevention strate-
gies on the person, vehicle, and environmental levels must
receive serious consideration and be tested empirically for
effectiveness.

55

lion drivers ages 65 and older, (1); by the year 2030,

the number of older drivers is expected to more than
double, making up 25 percent of the total driving popu-
lation (2). This future group of older drivers is predicted
to have a larger proportion of women driving more often
and for longer distances (3—5). While past research findings
have been recognized as predominately “gender neutral,”
researchers are calling for attention to differences between
male and female older drivers in research, practice, and in
the development of policies supporting transportation and
mobility services (6). Existing studies illustrate significant
gender differences in driving patterns (7), crash risk and
protective factors (8, 9), crash types and rates (10, 11),
crash injury or fatality outcomes (12), and self-regulation
of driving and driving cessation (13). Specifically, and com-
pared with older male drivers, older female drivers have
limited driving exposure, drive fewer miles on freeways, are
less confident about their driving skills (14), and display
driving errors such as incorrect vehicle speed for environ-
mental conditions (15). Women drove fewer miles, drove
more on local roads versus highways, and reported greater
avoidance of difficult driving situations (e.g., in rain or in
high traffic) (16, 17).

Trend data predict that older women will drive more
often and for more years of their lives (5). Given the
current gender characteristics discussed above and the
knowledge that older women are more seriously injured
in crashes, the purpose of this research was to exam-
ine gender differences among injured drivers. The study
had three aims: (a) to examine gender differences among
injured drivers in committing driving violations, (b) to

In 2006, the United States had approximately 30 mil-
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examine gender differences among injured drivers when
committing driving violations that were classified as driv-
ing errors, and (¢) to examine whether different viola-
tions and errors occur for different age groups (<75 years
and >75 years) within the older driving population.

A driving violation is defined as a behavior that engages
in deliberate breaching of safe driving practices (18, 19).
Violations were operationalized as those citations adminis-
tered by law enforcement officers in accordance with Flor-
ida state statutes. These included criminal violations (e.g.,
driving under the influence), nonmoving violations (e.g.,
improper parking), and noncriminal moving violations
(e.g., failure to yield right-of-way or exceeding the speed
limit) (20). For the purpose of investigating the second of
the study’s aims, the study was interested in driving viola-
tions that could be classified as driving errors; therefore, it
focused on noncriminal moving violations.

Driving errors are indicated by a maneuver executed
erroneously, such as a lane maintenance error or a speeding
error (21). To classify the violations, the study used visual
scanning errors in combination with seven driving errors
operationalized in the National Older Driver Research and
Training Center’s (NODRTC’s) on-road assessment (22).
These errors included those made during yielding, speed
regulation, gap acceptance, lane maintenance, signaling,
vehicle position, and adjustment to stimulus or traffic signs
and errors made during visual scanning (Table 1).

RATIONALE AND SIGNIFICANCE

A gap exists in gender differentiation by type of driving
violation or type of driving error among older female
drivers who sustained a crash-related injury. Bridging
this gap will provide information on the female gender
differences—as well as on age differences among females—
pertaining to type of violation or type of driving error pre-
dictive of crash-related injuries. In turn, this information
will make it possible to recommend strategies for practice
or policy changes and to suggest future research opportu-
nities for gender-specific injury prevention.

METHODS

This study was approved by the University of Florida’s
Institutional Review Board.

Design

A cross-sectional design was used for studying driving

violations by analyzing the 2005 Florida Traffic Crash
Records Database (FTCRD) (N = 526,833). NODRTC

operational definitions were used to study seven driving
errors (Table 1) (22).

Sample

Subjects in the FTCRD were all crash-involved drivers.
Subjects were included in the study if they were >65 years
of age, had daytime crashes, were driving automobile or
automobile derivatives (not scooters, bicycles, golf carts
or heavy-duty vehicles), and did not have noncriminal
moving violations. Subjects were excluded if they had
missing data or criminal moving violations (e.g., drunk
driving) or if their age, gender, or injury status was
unknown.

Procedure

When applied to the 2005 FTCRD driver population
(N = 526,833), the inclusion-exclusion criteria listed
above yielded a final sample of 5,345 older drivers.!
Figure 1 displays the process of participant inclusion
and exclusion. Driving violations recorded in the 2005
FTCRD were matched to driving errors by identifying
32 driving violations that were collapsed to 16 non-
criminal moving violations. These were then presented
electronically to three experts knowledgeable of driv-
ing violations and driving errors. These experts were a
senior-most commander in the Florida Highway Patrol
with 15 years of law enforcement experience and two
occupational therapists: one certified driving rehabilita-
tion specialist with 6 years’ experience in this field and
one occupational therapist trained in driving evaluation
with 2 years’ experience in this area.

Operational definitions for each driving error are pre-
sented in Table 1. The expert raters were asked to choose
up to two out of the seven driving errors (vehicle posi-
tioning, lane maintenance, speed regulation, yielding,
signaling, adjustment to stimuli and traffic signs, and gap
acceptance) that match each violation. Examples of vio-
lations are given in Table 2. The raters were instructed
to select only one driving error for a given traffic vio-
lation if they believed with great confidence that only
that single error was related to the violation. Based on
the raters’ responses, points were assigned to each error.
When a rater chose two errors, 1 point was assigned to
each error. When a rater chose only one error, 2 points
were assigned to the error. To calculate the total scores,
the points assigned by all three raters were summed for
each driving error. For example, for the traffic violation

! A procedure for database management of the 2005 FTCRD is avail-
able from the first author of this study at sclassen@phhp.ufl.edu.
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TABLE 1 Operational Definitions of Driving Errors

Driving Error

Definition

Vehicle position
(anterior or posterior)

Lane maintenance

Speed regulation

Yielding
Signaling

Adjustment to stimuli
and traffic signs

Gap acceptance

Refers to the position of the vehicle (anterior or posterior) in relation to other vehicles and to objects and pavement
markings. This captures following distance during forward movement and vehicle spacing during lane changes and
merges. Examples of errors: traveling too closely, inadequate space cushion during merge or lane change, and stopping
across a crosswalk or too far back from either pavement markings or other vehicles.

Refers to the lateral (side-to-side) positioning of the vehicle during driving maneuvers (turns, straight driving, lane
changes) and while stopped. Reflects ability to maintain steering control. Examples of errors: drifting out of driving
lane, encroachments on perpendicular traffic or wide turns, and parking outside designated space markings.

Reflects ability to follow and maintain speed regulation limits and to have adequate control of acceleration and
braking features of the vehicle. Examples of errors: not coming to a complete stop at a stop sign, traveling too slow or
too fast, inadequate merging speed regulation, and abrupt or inappropriate braking or acceleration.

Giving right-of-way when appropriate. Refers to the ability to recognize common rules of road safety. Yielding is
assessed at four-way or two-way stop intersections, right turns on red, and merges.

Proper use of turn signals. Examples of errors: leaving the turn signal on, not using the turn signal when turning, and
using the turn signal inappropriately (wrong signal for a given turn, signaling too short until maneuver).

Ability to respond appropriately to driving situations. This category captures the ability to adjust appropriately to
changing road sign information, other vehicle movements, and pedestrian movements and to recognize potential
hazards. Examples of errors: not adjusting speed regulation for posted limits, not following proper evaluator
instructions, choosing improper lane from posted signage, and improper response to traffic or pedestrian movement.

Choosing an appropriately safe time and or spacing distance to cross in front of oncoming traffic (unprotected left turn).
Errors in gap acceptance are based on evaluator judgment given the speed regulation of oncoming traffic and number of
lanes to be crossed. Errors in gap acceptance consist of driver estimates that are both too short and too long for the given
speed regulation and distance to be traveled.

of failure to yield for emergency vehicle, Rater 1 chose to stimuli and traffic signs, 1 point to yielding, and 0
the driving errors yielding and adjustment to stimuli and points to the other errors. Under this system of match-
traffic signs, but Rater 2 and Rater 3 chose only adjust- ing errors and violations, the violation of failure to yield
ment to stimuli and traffic signs as a corresponding driv- for emergency vehicle had the strongest relation to the
ing error. Thus, 5 points were assigned to adjustment driving error adjustment to stimuli and traffic signs, as it
Drivers file Vehicles file Events file Violation file
N = 526,833 N = 526,833 N = 268,605 N = 232,083

|

! | |

Merged events, drivers, vehicles, and violation files in SPSS 15.0

!

Removed drivers younger than 65 years and without age, gender, or injury data:
N = 35,421

v

Selected drivers of automobiles, vans, or light trucks, or pickups:
N = 33,537

!

Removed drivers who did not drive in daytime:
N = 25,578

|

Removed drivers with no cited violations, drivers with criminal and
nonmoving violations or careless driving:
N = 6,836

|

Removed drivers with violations with low level of agreement among expert rates
for matching violations to driving errors:
Final N = 5,345

FIGURE 1 Procedure for including or excluding drivers from the 2005 FTCRD.
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TABLE 2 Driver Demographics, Traffic Violations, Driving
Errors, and Injury in the 2005 FTCRD

Number
Variable (N =5,354) Percent
Driver demographics?
Female 2,445 45.7
Traffic violations
Failure to yield (left turn) 1,569 29.4
Failure to yield (intersection) 1,116 20.9
Failure to yield 1,032 19.3
Failure to yield (alley or driveway) 448 8.4
Failure to obey required traffic control 406 7.6
Speed-related violation 394 7.4
Following too closely 166 3.1
Failure to drive in single lane 96 1.8
Pedestrian violation (e.g., failure to
yield to pedestrian) 46 0.9
Failure to yield for emergency driver 18 0.3
Violation of right-of-way 14 0.3
Violation of flashing light 13 0.2
Driving errors
Vehicle positioning 166 31
Lane maintenance 96 1.8
Speed regulation 394 7.4
Yielding 4,179 78.2
Adjustment to stimuli 104 1.9
Gap acceptance 406 7.6
Injury (yes) 2,382 44.6

@ Mean age = 76.08 years (standard deviation = 7.10).

had the best rater matching and therefore the best score.
All the other traffic violations were similarly matched to
a driving error.

After the first round of expert ratings and matching, the
violation-to-error classifications with a low level of rater
endorsement (score < 4) were selected. These violation-
to-error classifications included failure to yield, failure to
stop, right turn on red light, improper turn or U-turn, and
improper backing up. The raters were asked to reclassify
the violations in this set of classifications into one driving
error type. The raters were in complete agreement on failure
to yield but not on any of the other violations; therefore,
failure to yield and all of the violation-to-error classifica-
tions from the first round of reviews were used in the subse-
quent analyses, but the other driving error categories were
excluded. The final violation-to-error classification yielded
six of the eight driving errors (no statistically significant
agreement for signaling and visual scanning).

In the FTCRD, crash-related injuries are coded as fatal
(<1%), incapacitating (6 %), noncapacitating (16 %),
possible (22%), and none (56 %). For the purpose of this
study, the injury categories were collapsed to a dichoto-
mous yes—no variable.

Analyses

The data were analyzed to answer the three aims of
the study (SAS 9.0) with the univariate procedure for

descriptive statistics. To examine the effects of gender
and age within the female group in traffic violations and
errors among injured drivers, a contingency table was
used and Fisher’s exact test was conducted for each traf-
fic violation. (The chi-square test was not used because
some traffic violations in the contingency table had fewer
than five observations.)

REsSULTS

The mean age was 76.08 (standard deviation = 7.10),
with 2,445 drivers (45.7%) being female. Table 2 dis-
plays driver demographics, traffic violations, driving
errors, and injury. The highest number of violations
occurred as yielding violations. Failure to obey required
traffic control was the second-largest category, followed
by speed-related violations. A subanalysis of drivers cited
for speed-related violations indicated that 23 (5.9%)
were traveling above the posted speed limit, 87 (22.0%)
were moving at the posted speed limit, and 284 (72.1%)
were estimated to be driving at speeds lower than the
posted speed limit. The highest numbers of errors were
made in yielding, gap acceptance, and speed regulation.
Forty-five percent of the group had sustained crash-
related injuries.

Table 3 displays the numbers and percentages of
injured drivers and p-values for traffic violations predict-
ing injuries, by gender. For all violations (except viola-
tion of a flashing light), the percentage of injured female
drivers was greater than the percentage of injured male
drivers. For example, 774 drivers (342 males and 432
females) committed a failure to yield violation (left turn).
Of these 774, a total of 432 female drivers (58.22%) and
342 male drivers (41.35%) were injured. The results of
Fisher’s exact test (p < .001) showed that the difference
between the two percentages was significant. Failure to
yield (intersection or alley or driveway), failure to obey
required traffic controls, and speed-related violations
also showed statistically significant differences between
injured male and female drivers, with higher percentages
of older female drivers sustaining injuries. More injured
male drivers (71.43%) were cited for violation of a flash-
ing light than were injured female drivers, but this differ-
ence was not statistically significant.

Table 4 displays the numbers, percentages, and p-values
for injured drivers by gender and driving error. A greater
percentage of injured female drivers made driving errors
compared with injured male drivers across all six catego-
ries of driving errors, but only three of the categories were
statistically significant. These were yielding errors (p <
.001) and errors for speed regulation and gap acceptance
(p < .05). No statistically significant gender differences
were indicated for vehicle positioning, lane maintenance,
and adjustment to stimuli driving errors.
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TABLE 3 Traffic Violations Predicting Injuries, by Gender

Male Injured Female Injured

p-Value for
Traffic Violation Number Percent Number Percent Gender Difference
Failure to yield (left turn) 342 41.35 432 58.22
Failure to yield (intersection) 236 39.27 290 56.31
Failure to yield 198 36.13 262 54.13
Failure to yield (alley or driveway) 89 35.60 100 50.51
Failure to obey required traffic control 87 40.28 101 53.16
Speed related violation 70 28.69 59 39.33
Following too closely 20 20.20 19 28.36
Failure to drive in a single lane 19 39.58 28 58.33
Pedestrian violation 0 0.00 1 6.25
Failure to yield for an emergency driver 3 27.27 3 42.86
Violation of right-of-way 2 40.00 6 66.67
Violation of a flashing light N 71.43 3 50.00

*p<.05, 7*p < .01, ***p < .001 level (two-tailed test).

Table 5 shows traffic violations predicting injuries by
gender for the younger driver group (age = 75). Statisti-
cally significant differences were identified for all failure
to yield categories as well as failure to obey required traf-
fic control devices (p = .002). Table 6 displays the driv-
ing errors predicting injuries by gender for the younger
group (age = 75). Statistically significant differences
were identified for yielding (p < .001) and gap accep-
tance (p = .002).

Table 7 shows the traffic violations predicting inju-
ries, by gender, for the older group (age > 735). Statisti-
cally significant differences were identified for all failure
to yield categories. Table 8 displays the driving errors
predicting injuries, by gender, for the older group (age
> 75). A statistically significant difference was identified
for yielding (p <.001) only.

DiscussioN oF RESULTS

The purpose of this research was to examine gender dif-
ferences among older (=635 years) crash-involved drivers.
The study had three aims: (a) to examine gender differ-
ences among injured drivers who committed driving vio-
lations, (b) to examine gender differences among injured
drivers when committing driving violations that were
classified as driving errors; and (¢) to examine whether

TABLE 4 Injured Drivers, by Gender and Driving Error

different violations and errors occur for different age
groups (=75 years and >75 years) within the older driv-
ing population.

The increased risk of crash-related injury as people
age is supported by the driving literature (4, 23-25). The
findings of this study, however, demonstrate that older
women emerge as a high-risk group for sustaining more
serious crash-related injuries and that specific violations
and driving errors are predictors of those crashes.

Injured female drivers had statistically more failure to
yield, failure to obey traffic control devices, and speed-
ing (under the posted speed limits) violations. In terms
of driving errors, female drivers made significantly more
yielding, speed regulation, and gap acceptance errors as
compared with male drivers. Younger women (65 to 75
years of age) are committing more violations that predict
crash-related injuries (all failure to yield categories and
failure to obey required traffic control devices) as com-
pared with all drivers in that age group. Older women
drivers (>735 years of age) have more failure to yield vio-
lations (all categories) as compared with drivers in that
age group. Similarly, compared with their age cohort,
younger women (65 to 75 years of age) are committing
more yielding and gap acceptance driving errors predic-
tive of injuries, whereas older women (>735 years) are
committing more yielding driving errors predictive of
injuries when compared with their age cohort.

Male Injured

Female Injured p-Value for

Driving Error Number Percent Number Percent Gender Difference
Vehicle positioning 20 20.20 19 28.36 .26

Lane maintenance 19 39.58 28 58.33 .10

Speed regulation 70 28.69 59 39.33 .04+
Yielding 867 38.86 1,090 55.95 <.001%***
Adjustment to stimuli 10 16.13 12 28.57 15

Gap acceptance 87 40.28 101 53.16 .01*

< .05, **p < .01, ***p < .001 level (two-tailed test).
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TABLE 5 Traffic Violations Predicting Injuries in Younger Group (Age = 75), by Gender

Male Injured Female Injured

p-Value for

Traffic Violation Number Percent Number Percent Gender Difference
Failure to yield (left turn) 131 35.69 205 60.83 <.001***
Failure to yield (intersection) 105 36.33 151 55.93 <.001***
Failure to yield 86 32.21 120 53.81 <.001***
Failure to yield (alley or driveway) 41 33.06 48 48.98 .02%
Failure to obey required traffic control 37 36.63 49 60.49 .002%***
Speed related violation 33 25.38 30 37.04 .09
Following too closely 9 17.31 14 34.15 .09
Failure to drive in a single lane 8 38.10 13 54.17 .37
Pedestrian violation 0 0.00 1 11.11 32
Failure to yield for an emergency driver 1 25.00 2 33.33 1.00
Violation of right-of-way 2 50.00 3 60.00 1.00
Violation of a flashing light 5 83.33 0 0.00 A1
< .05, **p < .01, ***p < .001 level (two-tailed test).
TABLE 6 Driving Errors Predicting Injuries in Younger Group (Age = 75), by Gender

Male Injured Female Injured p-Value for
Driving Error Number Percent Number Percent Gender Difference
Vehicle positioning 9 17.31 14 34.15 .09
Lane maintenance 8 38.10 13 54.17 37
Speed regulation 33 25.38 30 37.04 .09
Yielding 365 34.73 527 56.48 <.001%***
Adjustment to stimuli 8 20.51 7 29.17 55
Gap acceptance 37 36.63 49 60.49 .002%**
*p <05, **p < .01, ***p < .001 level (two-tailed test).
TABLE 7 Traffic Violations Predicting Injuries in Older Group (Age > 75), by Gender

Male Injured Female Injured p-Value for
Traffic Violation Number Percent Number Percent Gender Difference
Failure to yield (left turn) 211 45.87 227 56.05
Failure to yield (intersection) 131 41.99 139 56.73
Failure to yield 112 39.86 142 54.41 .001*%
Failure to yield (alley or driveway) 48 38.10 52 52.00 .04
Failure to obey required traffic control 50 43.48 52 47.71 .59
Speed related violation 37 32.46 29 42.03 21
Following too closely 11 23.40 5 19.23 77
Failure to drive in a single lane 11 40.74 15 62.50 16
Pedestrian violation NA NA NA NA NA
Failure to yield for an emergency driver 2 28.57 1 100.00 .38
Violation of right-of-way 0 0.00 3 75.00 4
Violation of a flashing light 0 0.00 3 75.00 4

<05, **p < .01, ***p < .001 level (two-tailed test).

TABLE 8 Driving Errors Predicting Injuries in Older Group (Age > 75), by Gender

Male Injured Female Injured
p-Value for

Driving Error Number Percent Number Percent Gender Difference
Vehicle positioning 11 23.40 5 19.23 77

Lane maintenance 11 40.74 15 62.50 .16

Speed regulation 37 32.46 29 42.03 21
Yielding 502 42.54 563 55.47 <.001***
Adjustment to stimuli 2 8.70 S 27.78 21

Gap acceptance 50 43.48 52 47.71 .59

< .05, **p < .01, ***p < .001 level (two-tailed test).
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The implications are that planners of prevention pro-
grams must understand and address activity demands
embedded in these types of violations and driving errors.
The demands related to failure to yield, failure to obey
traffic control devices, yielding, speed regulation, and
gap acceptance must be identified so as to understand
and prevent crashes and related injuries. This study leads
to a consideration of additional questions; for example,
in considering client factors:

¢ Do older female drivers have different visual and
perceptual processing abilities as compared with older
men (26)?

e How can the effects of physical frailty that may
have a greater impact on the severity of injuries sustained
by older women be curtailed?

e Should interventions primarily involve role com-
petence strategies that provide practice opportunities for
behind-the-wheel training and, in so doing, increase the
driving skill of older women?

e Compared with older women, why are younger
women (<75 years of age) committing more violations
and driving errors predictive of crash-related injuries?
What are the best strategies to curtail such violations and
driving errors?

In considering vehicle factors, it is suggested that older
women:

e Consider vehicles with smart features (e.g., head
restraints and front and side airbags) that can reduce the
impact of crashes and therefore crash severity and risk of
injury;

¢ Be fitted to their vehicles for optimal use and con-
trol of the features (e.g., pedal extenders for reaching
pedals) or for safe positioning in terms of the features
(e.g., tilt and telescoping steering wheels that can be
adjusted to maintain a safe distance between the driver’s
chest and the steering wheel); and

e Use vehicles equipped with systems such as the
OnStar in-vehicle system to alert authorities and receive
help quickly after the occurrence of an adverse road event.

In considering environmental factors, it is suggested
that older women:

e Pay attention to posted speed signs and traffic signs
and observe the speed limit and traffic control devices;

¢ Consider route-trip planning as an option to reduce
yielding and gap acceptance maneuvers (e.g., plan a trip to
include making protected left turns to reduce judgments on
the distance and speed of oncoming traffic); and

¢ Consider options such as alternative forms of trans-
portation or help from volunteer drivers if a trip requires
negotiating complex traffic situations.

These suggested person, vehicle, and environmental
recommendations point to future research, specifically,
to studying the complexities embedded in the female gen-
der, such as cultural expectations or role competencies
related to the driving task. The effects of protective or
alternative strategies in preventing crash-related injuries
must also be studied among older female drivers.

The types of errors made yield useful information for
rehabilitation professionals and driving evaluators when
reviewing the performance patterns of older adults, such
as driving history or violation records (27). For example
a violation of failure to obey a required traffic control
device may be interpreted, based on the results of this
study, as the potential for having difficulty with gap
acceptance. Additional, more focused, testing of client
factors (e.g., cognition), performance skills (e.g., visual
perception), activity demands (e.g., sequencing and tim-
ing), or contextual demands (e.g., roadway dynamics)
underlying such a driving error may be necessary. In this
way, rehabilitation professionals and driving evalua-
tors may discern the underlying challenges for the older
adult and choose adequate intervention strategies to best
address such challenges.

The limitations of this study pertain to using retrospec-
tive data from which cause and effect or temporality can-
not be inferred. Crashes may also be underrepresented.
The violation-to-error classification may further over- or
underrepresent the findings. The generalizability of the
results may be limited by the inclusion of “noncriminal
moving violations” only in a subset of older drivers, the
examination of violations at one point in time, and the
collapsing of injury into a dichotomous variable. Never-
theless, to the authors’ knowledge, this is the first study
that classifies violations as driving errors and that exam-
ines younger and older age groups within the older driver
population as a determinant of violations and driving
errors that predict crash-related injuries.

CONCLUSION

The findings from the 2005 FTCRD have shown that, com-
pared with older male drivers, older female drivers are at
a greater risk for injuries from crash-related violations and
driving errors. This finding holds true when younger and
older female drivers are compared with their age cohorts.
Injury prevention strategies on the person, vehicle, and
environmental levels must receive serious consideration
and be tested empirically for effectiveness.
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Gender Differences in Attitudes to and Mobility
Impacts of Driving Cessation

Jennifer Oxley, Monash University, Sunway Campus, Selangor Darul Ebsan, Malaysia
Judith Charlton, Monash University, Clayton Campus, Victoria, Australia

Safe travel is essential; however, recognition of the ben-
efits of continued mobility and, conversely, the conse-
quences of loss of mobility must also be considered.
Driving affords the greatest mobility for many older
adults. Unfortunately, at some point, most individuals
need to consider retiring from driving. Although there
are reported gender differences in the timing of and rea-
sons for driving reduction and cessation, with potential
impacts on mobility, health, and quality of life for some,
much remains unknown about how older drivers per-
ceive the difficulties in transitioning to being a nondriver
and whether there are any gender differences in this
process. Even less is known about how people decide
to stop driving and the strategies that may improve the
outcomes of this transition. This study examined gender
differences in the mobility impacts of driving cessation
and in life satisfaction. A total of 1,718 drivers (40%
female) and 108 former drivers (58% female) completed
a self-administered survey designed to examine issues
surrounding the adoption of self-regulatory driving prac-
tices and the mobility impacts of driving reduction and
cessation. The study highlights gender differences in the
processes of driving reduction and cessation, particularly
driving frequency and experiences and plans for driv-
ing cessation. While few gender differences were noted
among former drivers, particularly in the number of trips
and satisfaction with current mobility, older females were
more likely than males to have planned ahead, made the
decision themselves, and stopped at appropriate times,
and to use alternative transport options, suggesting a
good adjustment to nondriving with a more favorable
mobility outcome. These findings have implications for

64

the development of education and training programs to
assist male and female drivers to achieve a smooth transi-
tion from driving to nondriving.

obility is essential for general independence as
| \ / I well as for ensuring good health and quality
of life. One of the most relevant and impor-
tant activities of daily living for maintaining indepen-
dence in most western societies is the ability to drive.
For most seniors, driving represents not only a means
of transportation but a fundamentally important sym-
bol of autonomy, independence, and self-reliance and is
a key facilitator of community inclusion. A wide body
of research shows that many older adults in motorized
countries rely heavily on driving for most of their trans-
portation needs and that seniors are strongly interested
in keeping their cars and licenses after retirement (1, 2).
There is also good evidence that older people who
are mobile and drive have fewer health problems such
as osteoporosis and hip fractures and use fewer prescrip-
tion drugs compared with those who do not drive (3).
In addition, driving one’s own vehicle is associated with
higher levels of life satisfaction, higher adjustment, less
loneliness, and better-perceived control (4-8). While it is
likely that a host of other age-related factors also play a
role here, the ability to drive seems to contribute signifi-
cantly to overall health and well-being.
In contrast, forfeiture of driving privileges is con-
sidered a major loss by many older adults in terms of
social identification, control, and independence. There is
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no doubt that many older people report strong feelings
about the importance of driving and that the prospect
of reduction and, more particularly, cessation of driving
evokes a level of fear. For many, particularly those with
a decline in health status, driving cessation is thought to
contribute to poor psychological outlook, life satisfac-
tion, community engagement, and quality of life and to
increase depressive symptoms, feelings of isolation, loss
of self-consciousness, and a decline in out-of-home activ-
ity levels and community mobility (5, 9, 10). Further,
for at least some people, the same health conditions and
functional impairments that cause a change in driving
patterns will also limit access to other transport options,
such as walking, cycling, and public transport, thereby
further contributing to restricted community mobility
and its consequences. Driving status thus plays a critical
role in the complex interactions between aging, physical
and psychological health, community mobility, and use
of health services.

Given these factors, there is a strong emphasis around
the world for older people not only to maintain their
mobility for as long as possible, but also to ensure that
they remain drivers for as long as it is safe to drive and
reduce their driving and make the transition to nondriver
status at appropriate times. How and when this decision
is made is likely to have an important influence on a
driver’s experience and adjustment to life without driv-
ing. Indeed, evidence suggests that, with good planning
and a good psychological outlook, the transition can be
smooth and successful in reducing negative mobility con-
sequences (11-13).

An important consideration for those who manage
older people’s safe mobility is the impact of individual
differences and variables (such as gender) on mobility
needs and decisions about driving reduction and ces-
sation. Indeed, there are reported gender differences in
crash and injury patterns, overall driving patterns, and
the timing and processes of driving reduction and ces-
sation. There is general consensus internationally that
older female drivers are safer; have a higher likelihood
of driving reduction, particularly driving in stressful con-
ditions (14, 15); and have higher likelihood of voluntary
cessation at a younger age, for less pressing reasons, and
in better health as compared with older men (16, 17).
There is also some evidence that some women may give
up driving prematurely, even though they may still be
capable of driving safely (18, 19).

Some evidence suggests that there is a difference in
quality of life between voluntarily giving up a license and
having it revoked by the authorities, and that those who
make the decision themselves and give up their license
voluntarily are less likely to experience depression and
loss of self-confidence and status to the same extent
as those who have lost their license involuntarily (12).
Little is known about these associations, however, and

whether there are gender differences. It is possible that
many older female drivers manage and plan the process
of reducing and retiring from driving well, making the
transition smoothly, with little stress and minimizing
the loss of mobility. On the other hand, as suggested
by Stutts et al. (18), some older women may experience
more severe mobility consequences as a result of prema-
ture driving cessation.

This paper examines gender differences in the transi-
tion from driver to nondriver status among a sample of
Australian older seniors.

METHOD

This study surveyed seniors ages 60 years and older living
in the Australian States of New South Wales (NSW) and
Victoria and in the Australian Capital Territory (ACT).

Participants for the survey were recruited through two
main sources: the ACT Council on the Ageing National
Seniors Office and the NSW Seniors Card Office, using
the respective jurisdiction Seniors Card membership
databases. In ACT and NSW, more than 90% of eligible
seniors hold a Seniors Card, and the databases contain
basic personal information on all ACT and NSW resi-
dents who have membership to Seniors Card. To be eli-
gible for an ACT or NSW Seniors Card, individuals must
be age 60 years or older, be a permanent resident of ACT
or NSW, and not be in paid employment for more than
20 hours per week. In addition, a smaller sample of for-
mer drivers in the State of Victoria was recruited through
advertisements in seniors’ newspapers, auto club maga-
zines, seniors’ clubs, retirement villages, and local gov-
ernment aged care services.

A questionnaire was designed to elicit information
about driving patterns, self-regulatory driving practices,
transportation needs, and decisions about driving cessa-
tion. The questionnaire included both open-ended and
closed-ended questions. Items included questions about
demographic variables (e.g., age, gender, and place of
residence), current driving patterns, recent crash and
infringement history, recent changes in driving (distance,
speed, and quality), and confidence in and avoidance of
potentially difficult driving situations. To assess health
status and functional abilities, seniors were asked to
complete a checklist indicating the presence of specific
medical conditions and to rate (excellent, good, fair, or
poor) their overall health and functional abilities for safe
driving, including vision for daytime driving, vision for
nighttime driving, speed of decision making, upper and
lower body strength, and head-neck movement.

The questionnaire was self-administered by all par-
ticipants in ACT and NSW; for participants in Victoria,
the questionnaire was conducted as a telephone inter-
view by an experienced telephone interviewer. For the
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self-administered survey, questionnaire packages includ-
ing a cover letter, the questionnaire, a consent form for a
follow-up interview, and a reply-paid envelope were sent
to the respective Seniors Card agents and then mailed to
a random selection of 3,000 older ACT residents and
3,000 older NSW residents. To target a representative
sample of the population of older drivers and former
drivers in ACT and NSW, the selection was stratified
according to population-based gender and age groups
for these jurisdictions. All participants were informed
that their names had been randomly selected from the
Seniors Card membership list and that personal details
had not been given to any party. They were invited to
complete the questionnaire if they were 60 years or
older and either currently drove a car or had recently
ceased driving (within the past 12 months). If they had
never driven a car, they were asked to pass on the ques-
tionnaire to another older driver or former driver who
met the specified criteria. A total of 1,826 completed
responses were returned, including 1,718 current driv-
ers and 108 former drivers; 201 surveys were returned
either unopened or incomplete. This represented a valid
response rate of 27%. Regarding the sample of former
drivers, an additional sample of 29 participants from
Victoria who responded to a telephone interview were
included in the analyses. In total, the combined sample
included 1,718 current drivers and 137 former drivers.

REsuLTS
Respondent Characteristics

Respondents identified themselves as either a current
driver or former driver (having given up driving within

the past 12 months). Table 1 presents some demographic
characteristics of both groups by gender.

Overall, current drivers were younger—y? [3 degrees
of freedom (df)] = 123.3, p < .001—and more likely to
be married [y? (4 df) = 70.1, p < .001], compared with
former drivers. Current drivers were also more likely to
have achieved a higher educational level and less likely to
be retired as compared with former drivers.

Gender differences were also noted among the group
of current drivers in terms of marital status [y? (4 df) =
202.1, p < .001], age [x* (3 df) = 32.8, p < .001], educa-
tional level [x? (3 df) = 24.6, p < .001], and employment
status [x? (3 df) = 26.5, p < .001]. In general, male driv-
ers were more likely to be married, while females were
more likely to be widowed. Female drivers tended to be
younger than males, to have achieved a lower educa-
tional level, and to be less likely to be working full time,
and they engaged in more voluntary work than males.

For former drivers, a gender difference was found for
marital status only, where female respondents were more
likely to be widowed as compared with males, who were
more likely to be married [x? (3 df) = 17.5, p < .01].

Travel Patterns

Respondents were asked a number of questions relat-
ing to their travel patterns and behavior and satisfaction
with current mobility. Responses from current drivers
regarding questions on driving distance, driving status,
and use of other forms of transport are summarized by
gender in Table 2.

Female drivers were less likely than male drivers to drive
longer distances. Only 53% of female drivers reported driv-
ing more than 51 km each week, compared with 73% of

TABLE 1 Characteristics of Current and Former Drivers, by Gender

Percentage of Current Drivers

Percentage of Former Drivers

(n=1,718) (n=137)
Characteristic Female Male Female Male
Marital status
Married 53.6 83.7 28.2 55.4
Divorced 12.4 6.5 17.9 10.7
Widowed 29.2 6.7 52.6 25.0
Never married 4.8 3.1 1.3 8.9
Age (years)
<64 33.8 21.8 5.1 5.5
65-74 44.8 52.8 30.8 21.8
>75 21.4 25.4 64.1 72.7
Education level
Primary school 6.7 6.8 17.6 14.3
High school 53.2 42.5 62.1 55.4
College 40.1 50.7 20.3 30.3
Employment status
Retired 79.0 82.3 95.9 94.5
Part time 10.9 9.5 2.7 5.5
Full time 1.4 4.3 0 0
Volunteer 8.7 3.9 1.4 0
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TABLE 2 Travel Patterns and Behavior of Current Drivers, by Gender

Male Drivers (%) Odds Ratio

95% Confidence Interval

Variable Female Drivers (%)
Driving distance (km per week)

<50 46.2

>51 53.8
Driving status

Main driver in household 70.7

Not main driver 29.3
Use of other forms of transport

Yes 42.2

No 57.8

26.2
73.8 2.41 1.96-2.97
90.2

9.8 3.80 2.91-4.97
49.1
50.9 1.43 1.17-1.74

male drivers. Female drivers were also less likely than male
drivers to consider themselves the main driver in the house-
hold (70% versus 90%) and were less likely than male driv-
ers to use other forms of transport (42% versus 49%).

Among former drivers, almost all respondents (97%)
indicated that their main form of transport was the pri-
vate car, as a passenger. Other frequently used forms of
transport reported were public transport (70% use), taxi
(69% use), and walking (76%). No gender differences
were found.

Further, drivers and former drivers reported on their
level of mobility. Figure 1 shows frequency of driving or
going out by driver status and gender.

Overall, there were significant differences in levels
of mobility between the two groups [x? (5 df) = 178.5,
p < .001]. Only 30% of former drivers went out daily,
compared with 68% of current drivers. Very few current
drivers went out less than once or twice a week.

Among the current driver group, there was a signifi-
cant effect of gender on frequency of driving [x* (5) =
23.2,p <.001]. Female drivers were less likely than male
drivers to report driving daily or almost daily (62% ver-
sus 72 %, respectively), and more likely than male drivers
to report driving 3 to 4 days a week (28% versus 19%,
respectively). No significant effect of gender was found
for level of mobility among former drivers.

Respondents also indicated their satisfaction with
their current level of mobility. First, current drivers were
asked to describe how not being able to drive might affect
them personally. The most frequent response categories
cited by drivers were the following:

e Restriction of activities (loss of freedom or conve-
nience, or both),

e Need to use public transport (more time consum-
ing and difficult),

80
60
[l Female current
B Male current
[ Female former
Male former
40 ]

Proportion

Three to four
days a week

Daily or
almost daily

Once or twice
a week

A few times Once a month
a month or less

Amount of Driving or Going Out

FIGURE 1 Frequency of driving or going out, by driver status and gender.
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e Need to change place of residence (no access to ser-
vices where they currently live), and
e Need to rely on family members for transportation.

In addition, current drivers reported on level of driv-
ing as compared with 5 years earlier (Figure 2), while
former drivers rated their satisfaction with current abil-
ity to get to places (Figure 3).

Overall, the majority of current drivers (83%) felt
that they were driving about an equal amount compared
with 5 years earlier, and the majority of former drivers
(74%) were either very satisfied or somewhat satisfied
with their current level of mobility, with only about a
quarter reporting dissatisfaction. Gender effects were
found among current drivers [x* (3 df) = 13.3, p < .01],
but not among former drivers (p = 0.52). A greater pro-
portion of male drivers than female drivers thought that
they were driving the same amount as they were 5 years
earlier (55% versus 51%, respectively), while a greater
proportion of female drivers than male drivers thought
they were driving more than previously (13% versus
9%, respectively). While there were no significant gender
differences regarding satisfaction with current mobility
amongst former drivers, there was some suggestion that
men reported higher satisfaction than women.

Driving Reduction and Cessation

An important factor in successfully reducing and retir-
ing from driving is planning ahead. Drivers were asked
whether they had thought about the possibility of not
driving one day, and 61% indicated that they had given

some thought to this. Age and gender were associated
with this variable. Generally, older drivers (ages 75 years
and above) were more likely to have thought about this
issue than younger drivers [y (2 df) = 44.7, p < .001],
and women were more likely than men to have thought
about stopping driving [x* (1 df) = 3.9, p < .05] (64%
versus 59%, respectively). Marital status and location of
residence were also associated with this variable. Those
who were widowed or never married were more likely
to have thought about this issue than those who were
married or divorced or separated [x* (4 df) = 24.4, p <
.001], and those living in metropolitan areas or in coun-
try towns close to the town centre were more likely than
those living in rural areas to have thought about the pos-
sibility of not driving [y? (3 df) = 13.4, p < .01].

In response to questions regarding planning ahead
for not driving one day, the majority of drivers (75%
of females and 82% of males) reported that they had
not made any plans. Female drivers were, however, more
likely to report having made some plans compared with
male drivers (20% versus 15%, respectively) [%* (2 df) =
12.2, p < .01]. Table 3 shows specific plans by gender.

Of those who indicated that they had made plans for
not driving one day, female drivers were more likely than
male drivers to have made specific plans such as mov-
ing to another house and exploring alternative transport
options, including public transport. A greater proportion
of male drivers reported sharing the driving compared
with female drivers. Few drivers had talked with their
family doctor about planning for their future without
the car.

While these specific questions were not asked of for-
mer drivers, this group was asked to indicate whether
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FIGURE 2 Current drivers’ level of driving compared with 5 years earlier, by gender.
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FIGURE 3 Former drivers’ satisfaction with ability to get to places, by gender.

they thought they had stopped driving at the right time
and whether the process was gradual or sudden. Overall,
the majority of former drivers (65%) reported stopping
all at once, and there was some suggestion that females
were more likely than males to have stopped gradually
(39% versus 27%, respectively). This difference, how-
ever, did not reach statistical significance. In addition,
the majority of former drivers felt that they had stopped
at the right time (60%), and there were no gender differ-
ences in this response.

A number of reasons for stopping driving were pro-
vided by former drivers, including the following: hav-
ing someone else to drive (41.1%); alternative transport
options available (48.4%); no longer enjoyed driving
(48.2%); safety reasons (46.7%); health reasons, such
as vision problems and poor reaction time (38.6%);
encouragement from family and friends to stop driving
(28.3%); crash involvement (17.3%); high cost of run-
ning a car (36.6%); nonrenewal of license (13.3%); and
nonattendance at medical or license renewal (26.7%).
No gender differences were found for reasons for stop-
ping driving.

TABLE 3 Current Drivers’ Planning for Retiring from Driving

When asked about how and by whom the decision to
stop driving was made, 75% of females indicated that
they made the decision themselves, compared with 60%
of males. Moreover, fewer females than males reported
that others made the decision for them (8% versus 25%,
respectively) [x? (3 df) = 9.04, p < .05].

Some additional analyses of the data were performed
to explore associations between satisfaction with current
mobility and the people involved in decisions (Figure 4)
and the timing of their decision to stop driving (Figure 5).

Although these associations were not statistically
significant, some interesting trends emerged. For those
who made the decision themselves, overall satisfaction
with current mobility (somewhat to very satisfied) was
approximately 80%, compared with approximately 65%
satisfaction when the decision was made either by others
or jointly with others. Some gender differences are evi-
dent here, particularly when the decision was jointly made
with others: females tended to report greater satisfaction
compared with males (80% versus 50%, respectively).

Similarly, among those who felt that they had stopped
at the right time, overall approximately 80% reported

Percentage of Drivers

Responding Yes

95% Confidence

Plan Female Male p-Value Odds Ratio Interval
Moved house 38.8 22.9 <.01 0.47 0.27-0.83
Became familiar with public transport 75.7 66.4 NS

Explored alternative transport 75 61.7 .07 0.59 0.34-1.04
Moved closer to family, friends, social networks 353 18.9 <.05 0.43 0.23-0.80
Talked to GP 16.9 9.2 NS

Shared the driving 31.7 49.3 <.05 2.10 1.17-3.75

NoTte: NS = not significant.
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FIGURE 4 Former drivers’ satisfaction with current mobility, by decision process: (a) females and (b) males.

being very or somewhat satisfied with their current
mobility. In contrast, for those who stopped too early or
too late, reported satisfaction with current mobility was
lower (for females, this was 64% and 63 %, respectively,
and for males, 57% and 0%, respectively). Females were
generally more likely to report satisfaction as compared
with males, regardless of the timing of their decision,
especially those who felt that they stopped too late.

DiscussioN oF FINDINGS

Independent mobility is an important part of well-being
for all, and car use (as a driver or passenger) is one of
the major determinants of quality of life for seniors in
most western countries (1, 3, 5). There has been much
emphasis in transportation research over the past few
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decades on understanding transportation needs and the
factors associated with safe driving, and many programs
and initiatives have been developed to help extend safe
driving. Unfortunately, much less emphasis has been
directed toward assisting those who need to consider
retiring from driving, and particularly toward focusing
on the specific mobility needs of older female road users.
This study sought to understand the processes involved
in successfully maintaining mobility options in the tran-
sition from driver to nondriver status. In particular, a
better understanding of the effect of gender on this pro-
cess was sought.

The findings of this study suggest that, although many
drivers are strongly interested in driving for as long as
possible and have negative perceptions of the mobility
consequences of this transition, those who have gone
through this process generally seem to have a more posi-
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FIGURE 5 Former drivers’ satisfaction with current mobility, by timing of decision: (a) females and (b) males.
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tive attitude. Moreover, the findings of this study sug-
gest that two factors—making the decision themselves
or jointly with friends and family and feeling that they
stopped at the right time—result in greater satisfaction
and quality of life. This seems to be true especially among
female former drivers.

In terms of driving patterns and behaviors among driv-
ers, the current findings confirm those of previous stud-
ies. This sample of Australian drivers was fairly mobile,
driving frequently and for substantial distances, and,
importantly, they reported good satisfaction with their
amount of driving. As in previous studies, there were
noted gender differences in travel patterns, particularly
lower mileage and frequency of travel among females as
compared with males, and fewer females reporting being
the main driver of the household (16, 17, 20). Only a
small proportion of respondents felt that they drove less
than they would have liked, and they were most likely
older male drivers.

While former drivers’ amount of out-of-home travel
was lower than that of drivers, there was still substan-
tial mobility among this group, with almost two-thirds
reporting that they went out at least 3 to 4 days per week,
mainly as passengers. More importantly, there were no
gender differences here—females were as likely to engage
in out-of-home activities as men.

The reduction and cessation of driving and the pro-
cesses involved in this transition were the main focus of
this paper; the goal was especially to understand more fully
what behaviors, attitudes, and processes result in a suc-
cessful transition. Moreover, a greater understanding of
gender differences in this transition was investigated given
previous suggestions that older women modify, reduce,
and voluntarily stop driving at a younger age and in better
health than older men (14-17, 21, 22), and, perhaps for
some, with a more negative mobility impact (23).

Giving up driving evokes a level of fear among many
older drivers, and there are reports of negative conse-
quences of driving cessation for some, including stress and
poor psychological outlook, life satisfaction, community
engagement, and quality of life (5, 9, 10); an increase in
depression and isolation; loss of self-confidence and status;
declines in physical activity and health; and, in extreme
cases, even early death (6, 24, 25). It is also possible, how-
ever, that, if this transition is managed and planned well,
the impact on mobility and life satisfaction may not be
so severe (11, 12). The findings of this study suggest that
this is the case.

Current drivers generally perceived only negative
impacts of driving cessation, including loss of indepen-
dence, reliance on others for transportation, difficulty
in using public transport, and the need to change their
lifestyle to accommodate the loss of driving privileges.
While a large proportion reported having thought about
the possibility of not driving one day, unfortunately,

the great majority indicated that they did not want to
make this decision, and few had made any plans for this
event. Females were more likely than their male coun-
terparts to have thought about this and to have made
specific plans, particularly moving and exploring alter-
native transport options. Few women reported that they
shared the driving, but a substantial proportion of men
reported doing so. This supports previous findings that
many older women lose confidence in driving and lack
up-to-date driving experience as a result of their male
partner undertaking most of the driving when driving
together (20, 26), and it points to the need for educa-
tional programs aimed at promoting increased (safe)
driving among women.

Encouragingly, this study’s findings also suggest that,
although the anticipation of transitioning from driver to
nondriver status generates a considerable level of con-
cern among those still driving, this effect appears to be
less evident among those who have actually taken the
decision to stop driving. Among the former driver group,
even though close to half said that driving was very
important to them and that frequency of out-of-home
activities had decreased since they stopped driving, their
reported levels of satisfaction with current mobility were
relatively high. Three-quarters of former drivers reported
being somewhat to very satisfied with their ability to get
to places. Thus, although out-of-home activities were
lower among former drivers as compared with current
drivers, satisfaction with mobility did not diminish as
might be expected. The fears held by many current driv-
ers regarding potentially poor outcomes of the transition
to nondriver status may not be warranted.

There were also some noted gender differences in the
transition from driver to nondriver status, with associ-
ated differences in satisfaction levels. Males were more
likely to have reported stopping driving suddenly, while
females were likely to stop gradually, confirming previous
findings that women are more likely to self-regulate (17,
18, 20), but also suggesting that there was some level of
planning involved in this process. It will be interesting to
explore this issue among former drivers in the future.

Two decision-making processes were explored fur-
ther in these analyses: () who made the decision to stop
driving, and (b) the timing of that decision. Although
few statistically significant findings were achieved, due
to a small sample size of former drivers, some interesting
trends emerged. Those who made the decision to stop
driving by themselves and made it in a timely manner
(i.e., who felt that they stopped driving at about the
“right time”) were more likely to report higher levels of
satisfaction compared with those who had the decision
made for them and stopped earlier or later than they
should have.

Furthermore, there was some suggestion of gender
differences. Overall, females were more likely to have
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made the decision on their own, while males were more
likely to have had the decision made for them. Interest-
ingly, the satisfaction of females who made the decision
jointly with others was generally high. This was not so
for males. Regarding the timing of the decision, stop-
ping too late seems to have had a negative impact for
males only. Moreover, stopping too early did not seem
to result in dissatisfaction, especially for females. This
raises some questions about previous suggestions of the
negative impact of premature driving cessation for some
women (18). While these are only preliminary findings,
and there are no doubt many contributing factors to the
timing of the decision to stop driving and resulting life
and mobility satisfaction, they suggest that, perhaps with
good support and planning ahead, an early transition to
nondriver status among women may not result in the
negative consequences previously thought. This issue
warrants further investigation, and with a larger sample
of former drivers.

These findings can play some role in guiding efforts
to improve seniors’ safe mobility, with and without
the car. Education and training to improve the driv-
ing experiences of older drivers are central to current
international thinking about this group’s safe mobility,
and there is increasing recognition of the benefits of
programs aimed at assisting a smooth transition from
driver to nondriver status. This process needs to be man-
aged well; however, understanding attitudes, behaviors,
and gender differences is an essential step in develop-
ing resources to assist seniors. Resources that provide
appropriate gender-specific information and strategies
for ways to retire from driving gracefully and informa-
tion on alternative transport options can play a major
role in removing some of the stress and trauma typically
associated with this decision.

CONCLUSIONS

This study examined gender differences in the transi-
tion from driver to nondriver status among a sample of
Australian drivers and former drivers. The study high-
lights some factors that may achieve a more acceptable
and potentially less stressful transition and alleviate the
consequences of poor mobility, particularly among older
women.

The findings of this study confirm those of previous
studies that note gender differences in driving patterns
and the tendency for women to reduce and cease driving
earlier than men. A major contribution of this study has
been the addition of some new information on gender dif-
ferences in the decision-making process and the identifica-
tion of some strategies and attitudes that may play a major
role in reducing some of the stress, trauma, and mobility
impacts generally associated with driving cessation.

Asimplied in the findings discussed above, it is unlikely
that any single factor can adequately explain the reasons
for driving reduction and cessation and the attitudinal
and behavioral factors that contribute to a successful
transition from driver to nondriver status. While there
is still much to be understood about this transition and
the strategies and behaviors that can be used to achieve
successful retirement from driving, the findings from this
study provide some information on which to conduct
further research. This study has explored some interest-
ing attitudinal differences between those still driving and
those who have already made the transition to nondriver
status. It has added to the current understanding of the
importance of how and when decisions are made in
influencing seniors’ experiences and adjustments to life
without driving. Further, it has identified associations
between planning ahead, a good psychological outlook,
and recognizing the right time for stopping driving and
good life satisfaction and mobility outcomes, particu-
larly for women.

These findings have practical implications for both
the road safety community and health-care specialists.
In particular, this study identified the need for promot-
ing strategies through gender-specific resources, infor-
mation, and training programs to assist a smooth driver
to nondriver transition.

REFERENCES

1. Organisation for Economic Co-operation and Develop-
ment (OECD). Ageing and Transport: Mobility Needs and
Safety Issues. OECD, Paris, 2001.

2. Transportation Research Board. Special Report 218:
Transportation in an Aging Society: Improving Mobility
and Safety for Older Persons; Volume 1: Committee
Report and Recommendations. TRB, National Research
Council, Washington, D.C., 1988.

3. Waller, P. The Older Driver. Human Factors, Vol. 33, No.
5, 1991, pp. 499-505.

4. Marottoli, R., C. Mendes de Leon, T. Glass, C. Williams,
L. Cooney, L. Berkman, and M. Tinetti. Driving Cessation
and Increased Depressive Symptoms: Prospective Evidence
from the New Haven EPESE. Journal of the American
Geriatric Society, Vol. 45, No. 2, 1997, pp. 202-206.

5. Marottoli R,. C. Mendes de Leon, T. Glass, C. Williams,
L. Cooney, and L. Berkman. Consequences of Driving
Cessation: Decreased Out-of-Home Activity Levels.
Journals of Gerontology, Series B: Psychological
Sciences and Social Sciences, Vol. 55, No. 6, 2000, pp.
§334-S340.

6. Fonda, S., R. Wallace, and A. Herzog. Changes in
Driving Patterns and Worsening Depressive Symptoms
Among Older Adults. Journals of Gerontology, Series B:

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22887

pyWomen s Issues in Transportation: Summary of the 4th International Conference, Volume 2: Technical Paper

ATTITUDES TO AND MOBILITY IMPACTS OF DRIVING CESSATION 73

10.

11.

12.

13.

14.

15.

16.

Psychological Sciences and Social Sciences, Vol. 56, No. 6,
2001, pp. $343-5351.

Burkhardt, J., A. Berger, and A. McGavock. Mobility and
Independence. Changes and Challenges for Older Drivers.
U.S. Department of Health and Human Services and
National Highway Transportation Safety Administration,
Washington, D.C., 1998.

. Bassuk, S., T. Glass, and L. F. Berkman. Social Disen-

gagement and Incident Cognitive Decline in Community-
Dwelling Elderly Persons. Annals of International Medicine,
Vol. 131, No. 3, 1999, pp. 165-173.

. Harper, J., and S. Schatz. The Premature Reduction or

Cessation of Driving. University of North Carolina High-
way Safety Research Center, Chapel Hill, N.C., 1998.
Harrison, A., and D. R. Ragland. Consequences of Driv-
ing Reduction or Cessation for Older Adults. In Trans-
portation Research Record: Journal of the Transportation
Research Board, No. 1843, Transportation Research
Board of the National Academies, 2003, pp. 96-104.
Carp, F. On Becoming an Exdriver: Prospect and Retro-
spect. Gerontologist, Vol. 11, 1971, pp. 101-103.

Oxley, J., and B. Fildes. Retiring from Driving: The Pro-
cess of Reduction and Cessation of Driving and the Role
of a Handbook to Assist in This Process. Monograph
1, Road Safety Issues for Older Road Users. Selection
of papers from the Older Road User Safety Symposium,
November 26, 2004, Brisbane, Australia. Centre for Acci-
dent Research and Road Safety, Queensland, Australia.
Oxley, J., and J. Charlton. Attitudes to and Mobility
Impacts of Driving Cessation: Differences Between Cur-
rent and Former Drivers. Topics in Geriatric Rehabilita-
tion, Vol. 25, No. 1, 2009, pp. 43-54.

Gallo, J., G. Rebok, and S. Lesikar. The Driving Habits of
Adults Aged 60 Years and Older. Journal of the American
Geriatrics Society, Vol. 47, No. 3, 1999, pp. 335-341.
Charlton, J., J. Oxley, B. Fildes, P. Oxley, S. Newstead, M.
O’Hare, and S. Koppel. Self-Regulatory Driving Practices
of Older Drivers. Report No. 208. Monash University
Accident Research Centre, Melbourne, Australia, 2003.
Hakamies-Blomgpvist, L,. and A. Sirén. Deconstructing a
Gender Difference: Driving Cessation and Personal Driv-
ing History of Older Women. Journal of Safety Research,
Vol. 34,2003, pp. 383-388.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Rosenbloom, S. Is the Driving Experience of Older Women
Changing? Safety and Mobility Consequences over Time.
In Transportation Research Record: Journal of the Trans-
portation Research Board, No. 1956, Transportation
Research Board of the National Academies, Washington,
D.C., 2006, pp. 127-132.

Stutts, J., J. Wilkins, and S. Schatz. The Decision to Stop
Driving: Results of Focus Groups with Seniors and Family
Members. Presented at 78th Annual Meeting of the Trans-
portation Research Board, Washington, D.C., 1999.
Oxley, J., J. Charlton, B. Fildes, S. Koppel, and J. Scully.
Older Women and Driving: A Survey. Report No. 226.
Monash University Accident Research Centre, Melbourne,
Australia, 2004.

Oxley, J., J. Charlton, B. Fildes, S. Koppel, J. Scully, M.
Congiu, and K. Moore. Crash Risk of Older Female
Drivers. Report No. 245, Monash University Accident
Research Centre, Melbourne, Australia, 2006.
Rosenbloom, S. Mobility of the Elderly: Good News and
Bad News. In Conference Proceedings 27: Transportation
in an Aging Society: A Decade of Experience; Technical
Papers and Reports from a Conference, Transportation
Research Board of the National Academies, Washington,
D.C., 1999, pp. 3-21.

West, C., G. Gildengorin, G. Haegerstrom-Portnoy, M.
Schneck, L. Lott, and J. Brabyn. Vision and Driving Self-
Restriction. Journal of the American Geriatrics Society,
Vol. 51, 2003, pp. 1348-1355.

Stutts, J., J. Wilkins, D. Reinfurt, E. Rodgman, and A. Van
Heusen-Causey. The Premature Reduction and Cessation
of Driving by Older Men and Women. Project G.7, Final
Report. University of North Carolina Highway Safety
Research Center, Chapel Hill, N.C., 2001.

Yassuda, M., J. Wilson, and O. von Mering. Driving Ces-
sation: The Perspective of Senior Drivers. Educational
Gerontology, Vol. 23,1997, pp. 525-538.

Kostyniuk, L., and J. Shope. Reduction and Cessation of
Driving Among Older Drivers: Focus Groups. Report
UMTRI-98-26. University of Michigan Transportation
Research Institute, Ann Arbor, Mich., 1998.

Cedersund, H-A. Who Drives, the Man or the Woman?
Report No. T86. Swedish National Road and Transport
Research Institute (VTI), Linkoping, Sweden, 1998.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22887

pyWomen s Issues in Transportation: Summary of the 4th International Conference, Volume 2: Technical Paper

Abandon All Hope, Ye Who Enter Here

Understanding the Problem of “Eve Teasing” in Chennai, India

Sheila Mitra-Sarkar, San Diego State University, California
P. Partheeban, Sriram Engineering College, Perumalpatiu, Chennai, India

Fear of victimization and crime are important concerns
for women in cities around the world, and this fear is
provoked through encounters with men in public space
because they are “unpredictable, potentially uncontrol-
lable and hence threatening.” The South Asian literature
has focused more on the subordinate role of women in
Indian society and the workplace than on gender-based
crime (referred to as “Eve teasing”) in the public spaces
and transportation systems in South Asia. The objective
of this paper is to elicit information on sexual harass-
ment faced by women commuters in Chennai, India.
The study found 66% of the surveyed respondents had
been sexually harassed while commuting. Many of the
respondents first encountered sexual harassment during
their adolescent years. Very few (5% or less) found any
of the modal choices to be best. The largest number of
women (more than 40%) rated their worst harassment
experiences to be in buses and trains with no separate
sections for women. The paper offers other findings on
the nature and frequency of sexual harassment and sug-
gestions to address these incidents.

esearchers have indicated that women’s security
Rneeds are different from men’s (Brooks 1997;

Smith 2008). Fear of victimization and crime are
important concerns for women around the world (Lou-
kaitou-Sideris 2005; Koskela 1999; Pain 1991, 1995).
The fear is provoked through encounters with men in
public space because these encounters are “unpredict-
able, potentially uncontrollable and hence threatening”
(Valentine 1989). The sociology, anthropology, and
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criminology literature of the West has emphasized that
women are fearful of crime and vulnerable to assault
(Loukaitou-Sideris 2005; Wesley and Garder 2004;
Koskela 1999; Ferraro 1996; Pain 1991, 1997; Valen-
tine 1989; Stanko 1987). The South Asian literature
has focused more on the subordinate role of women in
Indian society and the workplace (Gangoli 2007; Mohan
2006; Puri 1999; Mandelbaum 1986; Omvedt 1980).
However, little is written on the geography of gender-
based crime (referred to as “ Eve teasing”) in the public
spaces and transportation systems in South Asia (Police
Academy 1979; Shah 1993; Gender Study 1996; Baxi
2001). The following story, printed in the India Express
in 1998, describes the tragic outcome of one case of
harassment.

On July 18 1998, after a Youth Congress (YC)
meeting in Chennai, India some of the young mem-
bers who left the meeting in an auto encountered
Sarika and her friends walking towards a juice bar.
The unprovoked attack had deadly consequences.
One of the perpetrators, Hari, who was spraying
water on the women, lost his balance and fell on
Sarika. Under the impact, Sarika lost her balance
fell down and sustained head injuries. The auto
sped away leaving Hari who hid behind bushes to
avoid being beaten up by angry onlookers. Hari
however, managed to escape the scene with the
assistance of couple of other auto drivers who were
sent to rescue him while Sarika lay unconscious
on the sidewalk. The incident was reported as a
traffic accident and it was only later that the news
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about Eve teasing came out. A week later, on her
birthday, Sarika passed away in the hospital never
regaining consciousness.'

Eve teasing is a form of sexual aggression toward
women or girls in South Asian countries (India, Paki-
stan, Bangladesh, and Sri Lanka). In the Times (1960,
9, cited by Barrett 2006, 109) the phrase “Eve teasing”
was first used to refer to the common pastime of male
university students toward the female students in coedu-
cational institutions:

Independent India is discovering social problems
undreamed of in Mahatma Gandhi’s philosophy.
As the caste system and the traditional Hindu fam-
ily begin to crumble, the barrier between the sexes
in India is no longer the formidable fence it used
to be. Last week in Agra—where India’s two most
famous lovers, the Mogul Emperor Shah Jehan and
his queen, lie buried under the Taj Mahal—the
Indian Youth Association held a solemn seminar
about a new kind of problem: the sidewalk dalli-
ance that Indian youth calls “Eve-teasing.”

Puri (1999, 86) further elaborated on the various acts
that fall under Eve teasing to include being “slapped on
the bottoms, being touched on the breasts, being whistled
at, being deliberately brushed against, receiving sexually
suggestive comments.”

Sexual harassment of women is rampant in India; in
many ways it is an expression of masculine domination
over women who stepped out of the “normative private
sphere” (Baxi 2001). As early as 1960, a speaker at the
first Indian Youth Symposium held at Agra attributed
the sexual harassment to sociological issues: “36.9% of
India’s people suffer from boredom, 49.7% from blighted
hopes, 26.7% from emotional depression, 6.4% from
sexual frustration, 49.9% from a polluted and unwhole-
some atmosphere” (Time 1960). After reviewing several
books written on gender inequality in India, Hale (1989)
summarized that single working women are primary tar-
gets for such attacks because they most visibly signal their
independence from male control. Women who resist the
definition of them as private sexual property by going out
to work suffer the risk of being public sexual property
(Hale 1989). An exploratory content analysis of sexual
violence in nine randomly selected popular Hindi films
from 1997 to 1999 found that moderate sexual violence
is depicted as fun, enjoyable, and a normal expression of
romantic love. Victims were more likely to be women,
and sexual violence committed by heroes was a com-
mon portrayal, particularly moderate violence such as

! Monday, July 27, 1998. http://www.expressindia.com/news/ie/daily/
19980727/20850084.html.

harassment of women with whom the heroes ultimately
became romantically involved (Ramasubramanian and
Oliver 2003).

Harassment of women occurs every day (Kanjilal
2003). Every 51 minutes a woman is sexually harassed.
Every 21 minutes a woman is molested. Eve teasing is
something that women must contend with every day.?
Unfortunately, these incidents are not well-documented,
and only the most heinous get public attention. Some of
these acts of public humiliation and violence are brought
to attention in newspaper articles. One such article
describes a series of unprovoked attacks on women and
the societal indifference toward the women who pursued
justice.’

Since the early 1970s, an important task for feminists
has been to establish gender as an area of research and
understanding. In the early 70s, one of the first orga-
nized campaigns by female students against Eve teasing
took place in Hyderabad. The campaign raised aware-
ness on the hostile and sexually threatening conditions
Indian women had to deal with everyday, not only in the
universities, but also on the streets and in every kind of
workplace (Tharu and Niranjana 1994). Although many
organized protests have occurred since then, there has
been little research during this period. Debnath (1999)
criticized the paucity of research by Indian anthropolo-
gists on the endemic nature of this harassment after read-
ing about an incident in a transit bus:

Not a single Indian sociologist or anthropologist
has discussed the “Eve-teasing” case of Manisha
Verma of Delhi by the Delhi Transport Corpora-
tion (DTC) employees in 1990 in a bus which would
have led to rape if the woman did not jump out of
the bus. . . . In our country, especially in our urban
areas, perhaps alienation of the deprived class from
the local wealthy contributes to the occurrence of
rapes. The frustrated and alienated but adventur-
ous commoner, thus, indulges in rape for a tempo-
rary status by subjugating a soft target.

Debnath’s assertions have not been backed by research
as the literature in this area is still greatly lacking. Further-
more, there have been very few surveys conducted to elicit
information from women on the nature and frequency of
sexual harassment in public places and their strategies
for coping with it. Researchers routinely cite the Gender
Group Study (1996) of the faculty and students of Delhi
University (DU), which surveyed DU students and fac-
ulty. The study shed light on the widespread occurrence

2 Kanjilal, S. Eve Teasing a Growing Menace. Chennai online,
February 2003. http://archives.chennaionline.com/society/eveteasing.
asp.

3 Hassled, but Helpless, The Hindu, Sept. 10, 2002. http://www.hin
duonnet.com/mp/2002/09/10/stories/2002091000070100.htm.
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of harassment on the DU campus (Gender Study Group
1996). The survey results showed that in 1996, 91.7%
of all residents of women’s hostels and 88.2% of all
women day scholars had faced sexual harassment inside
the campus. The study also found that most women
respondents felt that Eve teasing constituted male behav-
ior that could be overlooked and ignored; it was sexual
harassment only when it crossed the threshold of their
tolerance. Verbal harassment tended to be classified as
Eve teasing and physical harassment or sexually explicit
behavior as sexual harassment. They distinguished the
two by the harm caused to them by each: Eve teasing
as largely harmless and sexual harassment as harmful.
Many women respondents spoke of having developed a
threshold of indifference, deploying silence or ignoring
the harassers, as a strategy to deal with the harassment
because they believed that no one would take them seri-
ously or come to assist them (Gender Study Group 1996
cited by Baxi 2001).

METHODS

The objective of this study is to assess the harassment
faced by women commuters in Chennai, India. Chennai
ranks 13th among all the cities in India for crimes against
women (Crime in India 2006, Table 5.1).

There are no survey instruments available to ask
sociocultural questions related to sexual harassment in
India’s public spaces and the public transportation sys-
tem. The authors developed a survey by using the exist-
ing literature on gender and crime. The authors used the
word “harassment” instead of “Eve teasing” to avoid the
bias attached to that term (women being the temptress).
The questions did not differentiate between verbal and
sexual harassment. However, the open-ended questions
on the types of sexual harassment encountered in differ-
ent modes of travel were asked to elicit additional infor-
mation on the nature and types of assaults on women.
The first part of the survey asked demographic questions
followed by sets of questions to gather information on
the nature, type, frequency, location, and societal and
personal attitudes toward sexual harassment. The ques-
tions were set using a five-point Likert scale (strongly
disagree, disagree, somewhat agree, agree, and strongly
agree) to assess the level of agreement to questions on
sexual harassment. There were also a few open-ended
questions that elicited information on types of harass-
ment and suggestions to address the problem.

The survey was administered by students of St. Peter’s
College, Avadi, to women ages 18 years and older who
were randomly chosen in college campuses, dormitories,
trains, and buses as well as at the train and bus stops
in the northwestern part of Chennai. The women were
asked if they would like to participate in a survey related

to Eve teasing. The participants were notified that their
participation was optional and they could withdraw any-
time. The students handed the survey to those women
who agreed to fill them out.

Participants

For this study, 274 women were surveyed in Chennai.
The mean (M) age of the surveyed women was 21.4
years, with a standard deviation (SD) of 12.96. The
women traveled an average of 15.4 km (SD = 14.7), with
an average commute time of 43 min (SD = 36.26). Most
of the participants (92%) were college students and not
working. The rest were employed and had undergradu-
ate degrees. Of the college students, 67.8% were attend-
ing a college in Avadi. The rest of the students attended
colleges scattered throughout Chennai.

Of the respondents, 23.2% walked, 32.2% traveled
by bus, 18% used other modes such as personal auto-
mobile or a three-wheeler (auto), and around 1% used
scooters or bicycles.

Findings

Almost 66% of the surveyed respondents had been
harassed. The mean age of the respondents when they
had their first encounter with harassment was 14.95
years (SD = 2.58). A few of the women had encountered
harassment at a much younger age (Figure 1).
Harassment in public places occurs in public trans-
port, bus stops, and while walking to and from desti-
nations or traveling in autos. The surveyed respondents
were asked to rate their sexual harassment experiences
by modes of travel, including waiting at bus stops, as
best, tolerable, or worst. Very few (5% or less) found
any of the modal choices to be best (Table 1). The largest
number of women (over 40%) rated their worst experi-
ences in buses and trains with no separate sections for
women. Inside the buses and trains (with no restrictions),
women have been exposed to deliberate physical contact
(“brushing past”) (27%) and verbal harassment (22%).
Generally speaking, 45% to 55% of the women rated
most modal categories (except for women-only buses and
trains, which were better options) as tolerable. Buses and
trains with no separate accommodation for women were
deemed worst by 42.8% of the respondents. Bus stops
were found worst by 28.3% of the surveyed women.
A paired sample test, which compares the means of
responses to paired questions, was used to assess how
each respondent ranked a pair of modal choices that
have some common features. The paired sample #-test
[£(178) = -11.626, p = .001] revealed that women were
less afraid of harassment in buses reserved for them (M =
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FIGURE 1 Graph showing frequency of age when survey respondents were

first harassed.

2.05, SD = .455) than in buses with no restrictions (M =
2.63,SD =.507). The paired sample test found the differ-
ence of means for the responses (to level of harassment)
to be significant [#(182) = -=11.190, p = .001] for trains
with reserved cars for women (M = 2.02, SD = .432) or
for trains with no restrictions (M = 2.54, SD = .541).
The paired sample test found the difference of means for
the responses (to level of harassment) to be significant
[£(186) = 3.149, p = .01] for harassment while waiting at
the bus stops (M = 2.33, SD = .51) and walking during
the daytime (M = 2.19, SD = .47). Exposure to harass-
ment walking in the daytime (M = 2.19, SD = .47) was
rated lower than in the evening (M = 2.32, SD = .501).
The paired sample test was significant [¢(186) = —7.462,
p = .001]. The means of the paired responses to modes
are shown in Figure 2.

Survey responses found 35.9% agreed that they were
more harassed at nighttime while waiting at the bus stop;

only 9% and 4.7% of the women were harassed at the bus
stops in the afternoons and mornings, respectively. Sexual
harassment faced at bus stops is mostly verbal (singing
and whistling), followed by comments made about body
parts. A few of the respondents have been also stalked.
Walking is the preferred mode of travel for 23.2% of the
women. For 51%, walking during the daytime is toler-
able, while 15.9% of them found it very uncomfortable.
The percentage of women very uncomfortable jumped to
25% at night (Table 1). Verbal harassment (singing and
whistling) was common, followed by stalking.

Other Experiences with Harassment

The respondents were asked to share the worst incident
they had personally experienced and how the incident
affected them. Women wrote about all types of verbal

TABLE 1 Percentages from Survey Question “Rate Modes As Best, Tolerable, or Worst Based on Level of Harassment”

Train—No  Bus—No Walking Cab Auto® Train—
Rating Restrictions Restrictions Bus Stop  Day Time  Evening Passengers  Scooter  Passenger Women Only Bike
Best 1.4 0.7 1.4 1.1 2.2 2.2 4 3.3 5.4 3.6
Tolerable 29.3 29.3 46.4 44.9 511 44.9 46.7 49.6 57.6 55.8
Worst 42.8 42.8 28.3 25.7 15.9 15.9 15.9 14.5 6.9 3.3

Note: Column percentages do not total 100 because of missing data.
¢ Harassment from other types of vehicle users.
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day.

and physical assaults on women traveling alone. Many
women reported nighttime travel as most dangerous
and drunken passengers as the most unpredictable and
annoying. The responses of some of the women are para-
phrased below.

A woman reported how distraught she was when an
old man inappropriately touched her one morning on
her way to a tutoring class. A middle-aged man groped
the same woman in the bus and she confronted him.
Another woman described a drunken man’s inappropri-
ate behavior toward her while boarding a bus. One of
the respondents talked about an incident when she was
in ninth grade. She recalled a man in a wheelchair grop-
ing her. She shouted at the man and he verbally assaulted
her back, leaving her emotionally distraught.

Traveling at night is the worst, as many women
become easy targets. Women develop strategies to pro-
tect themselves from verbal and physical assaults while
traveling. One woman shared that once traveling in a
train late in the night she was being verbally harassed by
a group of young men. To avoid being singled out as a
target she struck up conversations with families traveling
in the same car; this strategy worked.

Strategies to Cope and Confront

Several questions were asked to elicit information about
how the respondents confront or cope with harass-
ment in public places. More than 80% of the women
surveyed acknowledged that their parents and other
family members were concerned about their safety. Of

the respondents, only 18% were willing to pay more to
avoid harassment; most of the surveyed women (80%)
have not changed their mode of travel, but they prefer
to travel in groups (58.5%); dress modestly (60%); and
avoid crowded buses where physical assaults (brushing
past or groping) routinely occur.

Verbal harassment has been accepted as a daily annoy-
ance by 59% of the respondents who have learned to
ignore it; however, many have described these incidents
to their families. It is important to note that only 11%
sought assistance from the police and only 8% asked a
ticket checker in the bus to intervene on their behalf.
Only 22% found the police helpful when they sought
assistance, although 44% of them found ticket check-
ers or conductors helpful when they sought assistance.
Explanations in the open-ended questions in the survey
showed that the women who report to the police (who
are mostly men) have not found them sympathetic to
their complaints. Very few (12%) agreed or strongly
agreed that they confronted the perpetrators or assisted
others (16%) being harassed, belong to antiharassment
organization (12.9%), or blog their experiences (2.6%).

The surveyed women (55%) prefer to travel in groups
to avoid harassment; 70% acknowledge traveling with a
male companion, usually a relative, to reduce the threat
of physical harassment.

Although more half the women surveyed have learned
to ignore the harassment and have not confronted the
perpetrators personally, 28% of them carry weapons of
some sort for protection. Those who carried weapons
strongly correlated with those who have not changed
what they wear (r = .244, p = .001); belong to antiharass-
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ment organizations (r = .385, p = .000); blogged about
their harassment (r = .228, p = .001); confronted those
who had harassed them (7 =.273, p = .001); helped oth-
ers being harassed (7 = .254, p = .001); or sought assis-
tance from police (r = .257, p = .001) and ticket checkers
(r=.324,p =.001).

Why Do Men Harass?

Survey respondents’ opinions were sought on why men
harass. A series of statements were provided based on a
literature review on factors contributing to male harass-
ment in public places. The surveyed responses either
agreed or disagreed (coded 1 or 0, respectively) with these
statements. Their responses to the statements were dif-
ferentiated by their exposure to harassment (affirmative
or negative to Eve teasing) in Table 2. There was general
agreement among respondents for certain statements

that explained the reasons for male harassment such as
influence of peer and movies regardless of their exposure
to Eve teasing. Other relevant statements included male-
dominated society, sexual perversion, form of enjoyment,
lack of self-control, women do not report crime, and
women are afraid to speak out (see Table 2 and Table 3
for the percentages). Some differences in responses were
based on experiences with harassment, as shown in Table
2. Those who indicated not being exposed to harassment
had lower means than those who had experienced it. An
independent sample #-test was performed comparing the
means of responses for the statement about the influence
of male-dominated society on harassment between those
who were exposed to harassment (M =.592, SD = .493)
and those who were not (M = .435, SD =.500). The test
was found to be statistically significant at #(202) = .207,
p =.05. The mean of responses for “women are afraid to
speak out” between those who were exposed to harass-
ment (M =.641, SD = .481) and those who were not (M

TABLE 2 Comparison of Means from Survey Question “Why Do Men Harass?”

Why Do Men Harass? Have You Been Eve Teased? Mean Std. Dev. Significant Difference
Influenced by their friends No 0.613 0.491
Yes 0.66 0.476
More men in public places No 0.164 0.373
Yes 0.225 0.419
Influenced by movies No 0.661 0.477
Yes 0.711 0.455
Unemployed men act out frustrations No 0.258 0.441
Yes 0.345 0.477
Street culture of harassment pervasive No 0.113 0.319 1152) = =222 p = .028
Yes 0.232 0.424
Sexual perversion No 0.532 0.503
Yes 0.606 1.085
Male-dominated society No 0.435 0.5 $202) = —=2.07 p = .040
Yes 0.592 0.493
Conservative upbringing No 0.048 0.216
Yes 0.134 0.342
Able to get away without punishment No 0.258 0.441 t(131) = —=2.85 p = .005
Yes 0.458 0.5
Mental disorder No 0.387 0.491 1202) = —=2.91 p = .004
Yes 0.197 0.399
Unhappy marriage No 0.323 0.471
Yes 0.282 0.451
Form of enjoyment No 0.565 0.5
Yes 0.754 1.216
Lack of education No 0.371 0.487
Yes 0.458 0.5
Lack of self-control No 0.516 0.504
Yes 0.577 0.496
Men are superior No 0.355 0.482
Yes 0.458 0.5
Women don’t report crime No 0.403 0.495
Yes 0.528 0.501
Women are afraid to speak out No 0.452 0.502 1202) = —2.549 p = .012
Yes 0.641 0.481
Women like to be center of attention No 0.161 0.371 1202) = =2.511 p = .013
Yes 0.331 0.472
Women encourage by dressing provocatively No 0.18 0.388 #201) = —2.657 p = .009
Yes 0.366 0.483
Only way working-class men can get the attention
of educated well-dressed women No 0.097 0.298
Yes 0.136 0.344

Norte: Std. Dev. = standard deviation.
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TABLE 3 Percentages of Responses to Statements That
Contribute to Male Harassment

Why Do Men Harass? Agreed with Statement (%)

Influenced by movies 69.6
Influenced by their friends 64.5
Form of enjoyment 62.7
Women are afraid to speak out 58.3
Lack of self control 55.9
Male-dominated society 54.4
Sexual perverts 52.5
Women don’t report crime 49
Lack of education 43.1
Unhappy marriage 43
Men are superior 42.6
Able to get away without punishment 39.7
Unemployed men act out frustrations 31.9
Women encourage by dressing provocatively 31
Women like to be center of attention 27.9
Mental disorder 25.5
More men in the public place 20.7
Street culture of harassment pervasive 19.6
Only way working-class men can get the

attention of educated well-dressed women 12.4

=.452, SD =.502) was also significant at #(202) = .255,
p = .05. Other statistically significant differences were
observed. Women who were harassed had a higher mean
for “women like to be center of attention” (M = .331,
SD = .472) and “women like to dress provocatively” (M
=.366, SD = .483) than those who were not exposed
to harassment (M = .161, SD = .371 and M = .180, SD
= .388, respectively). Women who were not Eve teased
reported a higher mean (M =.387, SD = .491) than those
who were (M = .197, SD = .399); this was also statisti-
cally significant at #(202) = -2.91, p = .01. Women not
exposed to sexual harassment had a lower mean (M =
.258, SD = .441) than those who confirmed they were
(M = .458, SD = .500) for the statement “men are able
to get away without punishment” and was statistically
significant at #(131) = 2.85, p = .01.

Opinions About the Effects of Eve Teasing

One of the open-ended questions asked the women
to share their thoughts on Eve teasing and how it has
affected their life, work, and travel. The women who
shared their feelings indicated their sense of despair,
anger, and hopelessness with the unequal status of
women in public places. While the question about sexual
harassment at work was not directly asked, some of the
women alluded to that also. Some of their comments are
included below.

Eve teasing causes depression because I cannot talk
with my parents. It impacts my study because I am
depressed thinking about these incidents.

I no longer travel alone. In the nighttime, I travel
with my parents or friends.

Sexual harassment has affected many women who
work in the evening. They have faced a lot of prob-
lems but they cannot share the problems with their
parents and husbands.

I have experienced Eve teasing in my college days.
After 30 years no improvement at all, and the situ-
ation is worse. I try to help young girls who are
prey to Eve teasing.

Eve teasing has become a major threat to women.
Whatever changes we make in our travel or even in
our dressing, Eve teasing will still continue because
men cannot change their dirty thoughts. In India,
Eve teasing is high compared to other nations. It is
because of our culture (male dominance) and lack
of proper security for women. Unless this doesn’t
change Eve teasing will continue to prevail.

Eve teasing is worst part in any woman’s life. I
don’t travel in crowded buses and that makes my
travel quite a bit more expensive.

Women face a lot of trouble during travel and
work. Women should be equal to men.

Eve teasing is affecting women’s mind and discour-
aging them from traveling late in the night and
early in the morning.

Suggestions by Respondents

The surveyed women offered a variety of suggestions to
reduce the incidence of harassment. The most important
suggestion was increasing the number and frequency of
special buses for women.* A few respondents wanted
more cars for women in the commuter trains. Women
wanted more security at bus stops, and they also wanted
a regular police presence inside the buses. The need for
female police in the railways and in the transit system
was suggested by many of the respondents. There were
also suggestions for women drivers and ticket checkers in
buses and a help line accessible from different locations
in the city, suburbs, and rural areas.

* There are women-only sections in the buses, usually on the left side.
In trains there are seats assigned for women. Men may use the seats
when they are vacant, and while some relinquish them when women
board the train, others refuse to yield.
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DiscussioN oF FINDINGS

In the West, streetcars ushered mobility and freedom
to travel longer distances, but the journeys on these
public modes of transport were far from enjoyable for
women. A Harper’s lllustrated Weekly from 1871 accu-
rately captured the uncertainties and discomfort faced by
women. The cartoon showed two women confronting an
unpleasant conductor of a streetcar labeled “Pickpock-
et’s Paradise” while men sitting in the car leer at them.
The sign in the front of the car emphasized the condi-
tions inside by using the words Dante saw inscribed over
the gates of Hell: “All Hope Abandon, Ye Who Enter
Here” (Brooks 1997, 9). The plight of women travelers
described by Brooks (1997) is still faced by women com-
muters in India.

The sexual harassment of Indian women in public
places is named and culturally constructed as Eve teas-
ing. The semantic root of the term Eve as a temptress not
only trivializes the issue (Gangoli 2007) but also places
the blame on women. The conservative rhetoric has led
to colleges enforcing dress codes banning western wear.
A principal in a June 2009 interview with a Times of
India journalist supported the dress code, stating

Western dresses, including body-hugging tops and
tight-fitting jeans, don’t indicate a disciplined atmo-
sphere and attract comments from Eve-teasers. We
can’t overlook the safety of students. A dress code
would check Eve teasing to some extent and also
ensure that girls don’t waste their time selecting
what clothes to wear.

Section 509 of the Indian Penal Code (IPC) criminal-
izes behavior that insults the modesty of any woman
through words or gestures, and Section 354 IPC crimi-
nalizes “assault or criminal force to a woman with the
intention to outrage her modesty.” In addition, Section

209 IPC criminalizes obscene acts and songs. These
penal code provisions, which date back to the 19th
century, have been found to be inadequate by feminists
(Ashby 1992 cited by Gangoli 2007, 63). Baxi (2001)
has further asserted that the assault reports are open to
interpretation by police, and the inclusion of the term
Eve teasing associated with IPC 354 devalues the legal
offense. There has been severe criticism from Indian
women’s movements that women’s complaints of sexual
harassment are routinely disbelieved. Law enforcement’s
refusal to file complaints has been documented as a seri-
ous problem by victim—survivors. Thus the decline in
reported crime, as shown by the statistics for Chennai
between 2002 and 2005 (Figure 3), is not necessarily an
indication of good policing or a genuine reduction in the
incidence of harassment (Baxi 2001). The unwillingness
of the surveyed respondents to report harassment to the
police also testifies to the same. India now boasts some
of the more advanced legislation granting equality rights
to women, but the laws are virtually unenforceable in the
patriarchal and hierarchal society in India (Hale 1989).

Planning and Design Issues

Eve teasing acts as a control on most women by impeding
their general mobility and accessibility to public spaces.
Unlike men, women find their personal spaces frequently
invaded by verbal and physical assaults that have a pro-
found effect on their sense of security (Hammer and
Saunders, cited by Valentine 1989, 386) Harassment
heightens dependency on men for protection in public
places. Furthermore, victims are often blamed for being
in dangerous places or wearing inappropriate clothes.
Many women blame themselves and remain silent or
develop coping and avoidance strategies that limit their
freedom of movement and ability to seek economic inde-
pendence. Baxi (2001) found many women internalize
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FIGURE 3 Graphs showing (a) FIR (first informational report and conviction rates) and convicted and (b) percentage

convicted (Mohan 2006).
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the idea that Eve teasing is normal, harmless, and often
deserved.

Although crime prevention through environmental
design is well-developed for the sociocultural require-
ments of western countries, it is still in its infancy for
South Asian countries. Indian planners have relied on
convenient crime-prevention rhetoric (avoid, ignore,
travel in groups, and dress modestly) as ways to address
crime against women. Such rhetoric has perpetuated
male domination of public space and imposed a “virtual
curfew” on women (Pain 1991 cited by Koskela 1999,
113). Daytime is found to be safe for women in western
countries (Kinsey 1984 cited by Pain 1997, 234; Koskela
1999), but unfortunately the same does not hold true in
India. The survey found women commuters face harass-
ment regardless of time of day, although nighttime was
particularly dangerous.

Grassroots Activism

In A Spatial Exploration of the Accessibility of Low-
Income Women: Chengdu, China and Chennai, India,
Srinivasan (2008) is critical about the transportation
planning that is most sought after in Chennai (construct-
ing new roads or overpasses as a way of lowering overall
travel times) with very little thought to improve local
accessibility that would benefit low-income households
and women, who have to walk or bike for both work
and nonwork activities.

There is a growing discontent with the status quo
among women, as mirrored in this statement by Neena,
a media professional: “I have got sick of depending on
family to pick me up and drop me. I want to be able to
be independent. I want to be able to walk the street wear-
ing whatever I want without worrying.”’ In different cit-
ies of India, the younger generation has been creating
antiharassment organizations. One such organization
that has been embraced by college students and young
professionals is the Blank Noise Project. Blank Noise,
which was Jasmeen Patheja’s final-year diploma proj-
ect, was a reaction to her personal experience in public
spaces. The outcome of these experiences was channeled
through her artistic self-expressions, which have given a
voice to women who have been harassed.® The messages
and her public art form have spread to different cities
in India where women routinely organize public events,
march together reclaiming their right to public spaces, or
display clothes in which they were harassed at publicized

5> Women Take to Streets to Stake Claim to Their Rights, The
Hindu, Sept. 17, 2006. http://www.hindu.com/2006/09/17/stories/
2006091711180300.htm.

¢ Incidents of harassment with photos are shown in http://www.flickr
.com/photos/blanknoisethisplace/3019956499/in/photostream/.

events. The extent to which the Blank Noise Project’s
events and workshops have induced self-confidence and
made women feel more confident in public spaces is the
most intangible and least documented part of the project
(Blank Noise Project). Although the Blank Noise Proj-
ect has empowered women to speak out against male
aggression, it is important to note that among the survey
participants, less than 5% blogged or were involved in
antiharassment groups.

CONCLUSION

This preliminary survey was exploratory, and there is a
clear need to develop a comprehensive survey to adminis-
ter to many more women in different Indian cities. There
is also a clear need to initiate gender-based planning to
integrate crime-prevention design into transportation
planning. One area that comes to mind is the design of
buses. The doorways of buses are narrow, but passen-
gers routinely alight and board at the same time (Fig-
ure 4). Restricting movement—i.e., by passengers first
alighting and then boarding—would reduce deliberate
“brushing past.”

FIGURE 4 Although bus doors are narrow, riders
alight and board simultaneously, allowing deliberate
brushing past (photo by P. Partheeban).
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As yet transportation planning has been haphazard,
with very little concern toward the needs of harassed
women commuters. There is clear evidence that sexual
harassment is rampant in buses and trains due to over-
crowding and inadequate accommodation for women.
Yet very little is done to alleviate the commuting haz-
ards faced by women. The authors hope this paper will
trigger more studies to assess the nature and extent of
harassment faced by women commuters and that this
information will shape new policies that lead to effective
planning strategies that create safer and more effective
transportation systems for Indian women.
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How Does Fear of Sexual Harassment on
Transit Affect Women’s Use of Transit?

Hsin-Ping Hsu, University of California, Irvine

The purpose of this study is to understand how women’s
fear of sexual harassment on transit changes their tran-
sit use and travel behavior. The study, which employed
a qualitative research approach, found that cultural dif-
ferences are important to women’s perceptions of sexual
harassment and women’s attitudes about adequate policy
responses. Yet cultural differences are not as important as
the availability of a car in influencing how women modify
their use of transit in response to sexual harassment. Thus,
a feasible and effective policy addressing this issue should
take the cultural context into consideration.

exual harassment and fear of sexual harassment on

transit can change women’s use of transit, and it

has become a noticeable issue both in the United
States and around the world. For instance, in the United
Kingdom in the mid-1990s, one in eight women surveyed
said that they felt so unsafe on public transport that
they avoided using it (Hough 1995). In Japan in 2003,
women-only carriages were introduced in some Tokyo
subway lines to crack down on groping (McCurry 2005).
In Mexico in 2008, female-only buses were rolled out to
respond to complaints from women’s groups (Rodriguez
2008). Other countries such as Bangladesh, Brazil, Dubai,
India, and Nepal have implemented similar strategies. In
New York in 2007, a large-scale online survey was con-
ducted to gather information on sexual harassment and
assault on the subway in order to develop strategies to
address the problem (Stringer 2007). In Jakarta, Indo-
nesia, a 2008 bus survey showed that 90% of female

85

respondents support the plan to allocate buses exclu-
sively for women because of safety and comfort (Asrianti
2008). The relationship between sexual harassment and
women’s use of transit needs additional study.

RESEARCH QUESTIONS

Although the problem is well-known, the degree to
which sexual harassment and fear of sexual harassment
on transit change women’s use of transit is unknown.
Does it change differently across the characteristics of
female riders, harassment types, and transit systems? Is
there any pattern to these changes? Can the determinants
that translate fear of sexual harassment into change of
travel behavior be found? All these questions are exam-
ined in this research project. The results should provide
information about security issues women face when
traveling by public transit, how these factors affect travel
decisions, and how to remove these transit barriers and
enhance women’s mobility.

HyroTHESIS AND IMPLICATIONS

The literature shows that women’s feelings of security
are affected by many different factors, such as age, race,
knowledge about violence, economic status, frequency
of use of transportation mode, activity levels, time of
day, lighting, graffiti, and cleanliness (Lynch and Atkins
1988). However, such a complexity of factors makes
it even more difficult to say that women with particu-
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lar demographic characteristics will modify their use of
public transit in a certain way because of their fears of
sexual harassment. Also, it is unrealistic to imagine the
detailed pattern of change in travel behaviors before any
data or evidence is available. To simplify the question
and to make the research project feasible, the following
hypothesis was made:

Women’s perceptions and fear of sexual harass-
ment on transit are culturally specific. However,
once they are aware of their vulnerability to sexual
harassment on transit, female choice riders will
avoid taking transit and female nonchoice riders
will modify their use of transit, which will lead to
inconvenience and discomfort.

Several terms in the hypothesis need to be defined and
explained carefully. First, “choice riders” refers to people
who have access to an automobile, so they can choose
whether to travel by public transit; “nonchoice riders”
refers to people who have no access to automobiles, so
they have no choice but to travel by public transit. Non-
choice riders may be physically incapable of driving a car
or economically unable to afford one. Second, the defini-
tion of sexual harassment adopted for this study comes
from the 2007 New York City subway survey, in which
sexual harassment was defined as “unwelcome sexual
advances, requests for sexual favors, and other verbal or
physical conduct of a sexual nature, including flashing,
groping, fondling, and public masturbation” (Stringer
2007). Though there are other definitions of sexual
harassment, the one from the 2007 New York City sub-
way survey was chosen simply because the survey is trans-
portation related, and, therefore, the definition might be
more suitable for the present research purpose. Moreover,
because the aim in this research project is to examine the
link between women’s fear of sexual harassment and their
modifications of transit use, what really matters is per-
ceived vulnerability rather than actual vulnerability; that
is, the choice of definition of sexual harassment is not so
crucial to the research project. Third, “[female choice and
nonchoice riders] who are aware of their vulnerability to
sexual harassment on transit” means that women under-
stand that sexual harassment might happen on public
transit and they might be victimized when riding public
transit. The goal is to explore how women’s different lev-
els of fear of sexual harassment on transit change their use
of transit, so the aim in this research project is women’s
own perceptions of sexual harassment on transit. Lastly,
there are many possible ways for women to modify their
use of transit, including use only at specific times, use only
with a companion, changing their destination, and reduc-
ing their activity levels. It was expected that the research
participants would offer different ways of modified use
of transit.

If the hypothesis is true, then to retain or increase
ridership, local governments and transit agencies need
to reduce the inconvenience and discomfort caused by
sexual harassment on transit. The results of this research
project can provide insights and suggestions for strategy
development and further improvement.

LITERATURE REVIEW

Though the present research only focuses on women’s
fear of sexual harassment on public transit, this research
topic is in fact embedded in three broader elements:
women, crime, and space. Much beneficial and useful
research has been done to explain the interactions of
these three elements: women’s fear of crime, crime and
the built environment, and the spatial distribution of
women’s fear of crime.

Fear of crime, especially women’s fear of crime, has
drawn much attention in contemporary criminology.
Researchers have found two paradoxes in women’s fear
of crime. First, despite the fact that men are at a higher
risk for victimization, women are much more afraid of
crime. Second, though women feel less secure in public
spaces, they are more likely to be victimized in private
places (Valentine 1989; Pain 1991; Scott 2003). In the
past several decades, many efforts have been made to
explain these two paradoxes and to explore how wom-
en’s fear of crime is formed and developed. Is there any
pattern to women’s fear of crime across demographic,
psychological, and social characteristics? How does fear
of crime affect women’s daily activities and lifestyles?
And what can be done to reduce women’s fear of crime
and enhance their sense of safety and security? These
issues can be divided into three main categories: social
psychology, environment and behavior, and feminist
geography.

The aim of the social psychology approach is to
find the factors that affect women’s fear of crime; the
research methods adopted are positive and quantitative.
Usually data are collected by various crime surveys, and
respondents are asked to provide their sociodemographic
characteristics and rate their levels of fear in different
situations. By applying adequate regression analysis,
researchers have found that sociodemographic variables
such as age, race, education level, marital status, house-
hold income, and area of residence are all strongly related
to women’s fear of crime (Junger 1987). For example,
both younger and older women who are single, minor-
ity, of lower socioeconomic class, and living in urban
areas report a higher level of fear of crime (Keane 1998).
In addition, sociopsychological variables such as activ-
ity level, friendship network, family education, media
habits, previous experience, and risk management tech-
niques affect women’s fear of crime (Farrall et al. 2000).
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Though this approach is strong in finding the patterns of
women’s fear of crime, it is unable to provide a complete
explanation of the two paradoxes in women’s fear of
crime. Some scholars have proposed that, to women, fear
of crime is simply fear of sexual crime, because women
are physically more vulnerable and more likely to be
sexually victimized than men (Scott 2003). Thus sexual
crime will shadow other types of crime among women
(Ferraro 1996), and that is why women are so afraid of
crime. Without taking social context into consideration,
however, this explanation can only be partial, since it
ignores that as a social phenomenon, women’s fear of
crime might be socially constructed.

Usually crime surveys also ask women to tell the kind
of public spaces they are most afraid of. Not surpris-
ingly the answers include empty parks, dark parking
lots, deserted stations, dirty streets with graffiti and van-
dalism, and so forth, though a higher level of familiarity
with these public spaces could reduce the fear (Lynch
and Atkins 1988). The results also show that women
tend to decrease their use of these public spaces or avoid
them altogether because of fear (Stanko 1995). In other
words, women’s fear of crime becomes an environmental
mobility restrictor on their daily activities. Planners and
architects are particularly interested in this issue, and
they want to find the kind of public space design that
can help reduce women’s fear and increase their sense
of security. The second approach, which focuses on the
environment and behavior, is introduced to address
women’s fear of crime in public spaces. The basic idea
of this approach comes from Oscar Newman’s defen-
sible space theory (1972), which states that poor design
of space can give environmental opportunities for crime
and that crime can be prevented through environmental
design (Schulz and Gilbert 2000). The research methods
of this approach are situational and policy-oriented. By
applying before and after attitudinal surveys (Koskela
and Pain 2000), researchers found that improved design
such as brighter lighting can really reduce women’s fear
of crime and in turn encourage them to use public spaces
more frequently.

Critiques of this approach proposed that though the
idea of “designing out fear” can reduce women’s fear of
crime and improve their quality of life, it fails to capture
the complex relationship between women’s fear of crime
and the social structure (Koskela and Pain 2000). Wom-
en’s fear of crime can never be eliminated by environmen-
tal design if gendered social and power relations do not
change. For example, the principles of defensible space
have been adopted in the design of many public spaces,
but women’s feelings of insecurity in these places remain
(Schulz and Gilbert 2000). The third approach, feminist
geography, provides a more complete explanation.

Feminist geography tries to provide a structural
analysis to women’s fear of crime. Research has shown

that women’s fear of crime largely restricts their use of
public space and makes them inactive participants in
public life, and feminist geographers think these pat-
terns of inequality in the use of space reflect patterns
of inequality in society (Pain 1997). Valentine (1989,
1992) called it a “spatial expression of patriarchy.” In
other words, women’s fear of crime is the outcome of
gendered social and power relations (Koskela and Pain
2000). Women were taught about the danger of some
public places in their youth, so in part they were edu-
cated and shaped to be afraid of some public spaces and
to reduce their use of these public places in order to pro-
tect themselves and avoid being in trouble (Pain 1997).
In consequence, women are more and more reluctant to
use some public spaces and participate in the activities
that take place in those public spaces, which leads to
the exclusion of women not only in public spaces but
also in public life. Women’s fear of crime, then, can be
seen as a means of social control to strengthen the exist-
ing gendered power structure in society, which tries to
achieve the goal of social exclusion by spatial exclusion
(Pain 1991, 2000).

In addition to their analysis of women’s fear in pub-
lic space, feminist geographers pay much attention to
women’s fear in private space, since the power relations
in such space are even more complex. This explains the
second paradox of women’s fear of crime (Pain 1991).
To feminist geographers, it is not who women are but
where they live that is more important to an understand-
ing of women’s fear of crime. Therefore, by applying
a combination of qualitative research methods such as
ethnographic study, documentary analysis, observation,
participation, interviews, and focus groups to a commu-
nity, researchers can expect to gain a deeper understand-
ing of women’s fear of crime in that local area, attract
public awareness of this issue, and attain a better solu-
tion of the problem starting from the community level
(Pain 2000).

The three approaches mentioned above overlap,
but they emphasize different issues. Synthesizing the
approaches allows the salient aspects of each to be
included in the research design. First, it is important to
know how women’s fear of sexual harassment on transit
is affected by different internal and external factors, so
demographic characteristics need to be collected. Sec-
ond, the space characteristics of public transit and their
relations to women’s fear of sexual harassment should
be examined. Last, women’s feelings and perceptions
of sexual harassment on transit and their perspectives
on effective ways to address this problem should be
explored. Including the primary issues of each approach
allows the study to assess the extent to which women’s
fear of sexual harassment and their responding behav-
iors are influenced or shaped by their own characteris-
tics, built environment, societies, and cultures.
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RESEARCH METHODS

Large-scale, useful statistics on this topic are unavailable.
Though some transit agencies have ridership data by gen-
der, and some local governments have already conducted
surveys on sexual harassment on transit—for example,
in 1988 Women Plan Toronto and Metro Taskforce on
Public Violence Against Women and Children distrib-
uted a questionnaire asking women to share their expe-
riences on public transit with a focus on sexual assault
and harassment (Wekerle 2005)—none of these statistics
explain the relationship between fear of sexual harass-
ment and modifications of transit use. So there is still a
large gap in the literature concerning fear for personal
security and change of travel behaviors.

Although quantitative and large-scale surveys provide
important data, their size means that some information is
not obtained. Most large-scale surveys are a prepared list
of dozens of questions that can be answered with a single
word or checked box (Yanow and Schwartz-Shea 2006).
For example, the 2007 New York City subway survey
shows that 51% of respondents sometimes or frequently
feel the threat of sexual assault or harassment or both,
and 63% of respondents had been sexually harassed in
the NYC subway system, but the subsequent changes in
travel behaviors due to the threat and experience of sex-
ual harassment on transit are unknown. Furthermore, as
the hypothesis of the present research suggests, female
nonchoice riders will still ride transit even if they are
aware of their vulnerability to sexual harassment simply
because they have no choice. In this case, a survey might
reveal that although sexual harassment occurs on transit,
ridership is not affected by this kind of incident. If rider-
ship remains stable, the problem of sexual harassment
on transit might be ignored by transit agencies.

An adequate treatment of the stated research topic
requires a qualitative approach. That is to say, close
attention must be paid to the questions to be asked and
what data or evidence should be collected to uncover
the link between women’s fears of sexual harassment
and their modifications of transit use. To that end, this
research project focused on original data collection and
analysis by conducting focus group interviews. Morgan
(1988) states that “as a form of qualitative research,
focus groups are basically group interviews, although
not in the sense of an alternation between the research-
er’s questions and the research participants’ responses.
Instead, the reliance is on interaction within the group,
based on topics that are supplied by the researcher, who
typically takes the role of a moderator. The fundamen-
tal data that focus groups produce are transcripts of the
group discussions.” Focus group interviews are suitable
for the research purpose because they can provide a
wide variety of qualitative data in a short period of time
that can be used as preliminary or exploratory research

and later combined with other qualitative or quantita-
tive methods to prepare a follow-up, large-scale, and in-
depth research effort. Employing a focus group method
in this research project allowed women with different
demographic characteristics to be approached in a short
period of time; their experiences, stories, perspectives,
and opinions regarding the issue of sexual harassment
on transit to be gathered; and their narratives and state-
ments to then be analyzed to construct a more complete
and coherent explanation of how fear of sexual harass-
ment on transit affects women’s use of transit.

As a form of qualitative research, the focus group
method provides in-depth description and deep under-
standing of an issue rather than establishing a generaliza-
tion or representativeness of the research results. Thus,
one of the common criticisms of quantitative research,
such as the sample selection bias, might not be applicable
to the present research project. A more appropriate way
to assess the research results might be to analyze the tran-
scriptions of the focus group interviews to see whether
the initial hypothesis can be verified or supported by the
focus groups’ evidence. If the initial hypothesis is not
supported, the next task would be determining how to
adjust the initial hypothesis to make it more consistent
with the focus groups’ evidence and how to provide a
reasonable explanation for this modification.

RESEARCH DESIGN

This research was based on one in-person focus group,
two online focus groups, and seven individual interviews.
Details are explained in the following subsections.

In-Person Focus Group

The in-person focus group was held in Irvine, California.
Three participants were recruited via flyer and e-mail
invitation. The duration of the in-person focus group
was about one and a half hours, and participants were
asked to provide some sociodemographic information as
well as to share their experiences of sexual harassment
on transit and their modified use of transit.

Online Focus Groups

One online focus group was in English, and the other
was in traditional Chinese language. Traditional Chinese
is the official language in Taiwan, and the participants
in the traditional Chinese online focus group were all
Taiwanese. The four participants for each online focus
group were recruited via online flyer and e-mail invita-
tion. Facebook was the medium chosen because it is a
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free-access social networking website and has numerous
active users worldwide, so it was easy for the online focus
group participants to log in and write their comments on
the discussion board. An examination of the results of
different focus groups allows a cross-cultural comparison
of women’s perspectives of sexual harassment on tran-
sit. Furthermore, the literature shows that online focus
groups allow for a greater depth in response, since the
form of participation is in written text (Gaiser 1997). This
claim can be verified in this research topic by comparing
the results of in-person and online focus groups.

Individual Interviews

In the process of recruiting in-person and online focus
groups, some potential participants told the author that
while they were interested in the research topic and had
something to say, they could not make it or were not
willing to share their stories in public. As a result, seven
individual interviews were conducted to get information
from these participants. The interviewees include two
Americans and five Taiwanese, and the interviews were
conducted in person, by phone, and by messenger.

Interview and Discussion Questions

The interview and discussion questions were basically the
same for the in-person focus group, the two online focus
groups, and the individual interviews. They are divided
into four parts. Part One requests the sociodemographic
characteristics of the study participants. Parts Two through
Four are discussion questions that aim to understand par-
ticipants’ feelings and perceptions of sexual harassment
on transit, their stories and experiences regarding sexual
harassment on transit, and their opinions and comments
about some existing policies addressing sexual harassment
on transit. The questions were as follows:

1. Please provide the following information about
yourself: name, age, race/ethnicity, highest grade/degree
completed, occupation, marriage status, and number of
children.

2. Please describe your feelings about sexual harass-
ment on transit. Do you think it is a disturbing problem
in your daily life? How do you compare sexual harass-
ment on transit with sexual harassment in other pub-
lic spaces such as work and recreation places? Are your
perceptions of sexual harassment on transit influenced
by acquaintances, news reports, or other information
sources?

3. Please describe your experiences of sexual harass-
ment on transit. Include details of the time, place, type
of transit, the purpose for your trip, how often you use

that type of transit, and any other relevant informa-
tion. Did your experiences of being harassed on tran-
sit change your future use of transit? Why or why not?
If you changed the way you use transit to avoid sexual
harassment, describe how your use of transit changed.

4. Sexual harassment has become a noticeable issue
both in the United States and around the world. For exam-
ple, the New York City subway surveyed riders to learn
more about sexual harassment on their system. Respon-
dents to that survey suggested increasing police presence,
installing brighter lights and emergency phones, and using
closed circuit televisions to curb sexual harassment. Some
nations such as Japan, Mexico, India, and Brazil intro-
duced women-only subways and buses to reduce sexual
harassment. What do you think are efficient and feasible
ways to addressing this problem, and why?

RESULTS ANALYSIS

The following findings reflect the experiences and per-
spectives of 18 female participants in their twenties and
thirties. Six of them are white Americans, six are Tai-
wanese, and the remaining six are Taiwanese who now
live in the United States.

Cultural Differences in Issues of Sexual
Harassment on Transit

The participants in this research are Americans and Tai-
wanese, and the differences are obvious not only in their
answers to discussion questions but also in the ways they
respond to discussion questions. These differences show
how women’s perspectives and behaviors are influenced
by the environment and shaped by society, which also
partly exemplify the hypotheses of both the environ-
ment and behavior approach and the feminist geography
approach. Here are some examples:

1. Women’s perceptions of sexual harassment on
transit: When asked what types of sexual harassment
are most likely to occur on transit, Americans said
accosting or crazy people and Taiwanese said groping
and unwanted touch. When asked what kinds of transit
spaces they most fear, Americans said empty bus stops
or transit stations and Taiwanese said crowded buses or
subways. These two questions are connected since the
land-use development in Taiwan is dense and compact,
which leads to a heavy use of public transit, consequently
crowding and groping become the major problem. On
the contrary, a more dispersed land-use development in
some American cities, such as Irvine, leads to automobile
dependence, and therefore, empty space becomes a secu-
rity concern to public transit users.
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2. Women’s comparisons of sexual harassment on
transit with other public spaces: When comparing sexual
harassment on transit with sexual harassment in other
public spaces such as workplaces, participants’ opinions
become diverse, though they all pointed out that sexual
harassment on transit usually happens in a closed space
where strangers take environmental opportunities to
harass:

Transit is different, because there is no author-
ity to report it to, unless the harassment becomes
flagrant or violent. At work, you can report it to
a boss or HR. In a public place, you can move
away from the situation. On transit, you are sort
of encapsulated in the situation. Especially if you
have to take that bus or train to get to work every
day. (American)

From my experience, sexual harassment on transit
makes me feel much more uncomfortable compare
to it happened in other place. One reason might be
because I cannot clearly recall sexual harassment
happen in other place or sometimes it’s not clear to
define it’s a harassment or not. (Taiwanese)

My perceptions of sexual harassment on transit
somehow influenced by friends and news reports. I
became more watchful on transit after heard some
cases. Also become braver and not afraid about
letting people around on the transit know what
happen if there is a sexual harassment after heard
about my friend’s experience and her reaction.
(Taiwanese)

My perception about sexual harassment on transit
is particularly influenced by a high school teacher,
since she described very detailed her experience to
the class. And it was so impressive to me because
she was a tough woman and able to protect herself.
I cannot believe such woman can also become a
victim. It made me feel very fearful since I need to
ride bus to school everyday. (Taiwanese)

Ithink all my perceptions of sexual harassment come
from friends and media. For example, after reading
reports about groping addicts on Japan subways,
I’m very watchful and try to avoid approaches
from untidy middle-age men. (Taiwanese)

I think sexual harassment in the workplace is much
more fearful and bothering, since harassers on
transit are usually strangers, however, in the work-
place harassers might be your work associates or
supervisors, so things become more complex and

4. Women’s comments on policies addressing sex-
ual harassment on transit: Participants were asked to
evaluate some existing policies aimed at reducing sex-
ual harassment on transit. In general their opinions are
similar except that their opinions regarding women-only
subway cars and buses are contrary.

difficult. For example, you can get off the bus or
train when you are harassed, but it is not so easy to
change your job. (Taiwanese)

3. How women’s perceptions of sexual harassment
on transit are affected by others: When participants were
asked whether their perceptions of sexual harassment on
transit were influenced by acquaintances or news reports,
their answers were somewhat diverse. Taiwanese were
more likely to be influenced by acquaintances and news
reports; participants were impressed by the experiences
of acquaintances and could remember them after many
years. In contrast, the Americans’ perceptions were usu-

Having women-only subways and buses seems
somewhat discriminatory for both genders. Are the
women-only public transits the same quality as the
male-only? Are the drivers female or men? I think
that by using greater levels of security measures,
there is a significant capacity to deter harassers
from bothering women on transit. (American)

Women-only subways and buses are the most effec-
tive. It can block groping and unwanted touch. In
addition to sexual harassment, women can feel
more relaxed and comfortable in such spaces since

ally based on their own experiences:

My perception on sexual harassment is influenced
by news and friends’ experiences. But my percep-
tion of sexual harassment on transit is largely based
on my own experience. (American)

I think reporting of incidents on buses through the
media has deterred many people from taking the
bus. Despite isolated incidents in certain high-crime
areas, people of all income levels view public tran-
sit negatively because of the reporting. (American)

you don’t need to sit or stand by smelly, dirty, or
even drunk men. (Taiwanese)

In the process of recruiting for both in-person and
online focus groups, Americans who were interested in
this topic joined the discussion groups directly. Some
Taiwanese, however, mentioned that they were inter-
ested and willing to comment, but they did not feel free
to share their experiences and feelings in public or post
their opinions and comments online without anonymity.
That is the main reason for the individual interviews and
why the majority of interviewees are Taiwanese.
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Some participants who lived in Taiwan before and
now work or study in the United States mentioned that
in general the ways people deal with sexual harass-
ment issues in the two countries are very different. In
the United States sexual harassment is a very sensitive
issue; people take it more seriously, and they are more
supportive and willing to help those who encounter this
problem. Although they feel less worried about sexual
harassment on transit in the United States, they are really
worried about personal security issues in public places,
and therefore, they are even more watchful in the United
States than in Taiwan when they ride transit.

More General Findings in Issues of Sexual
Harassment on Transit

In general, participants describe sexual harassment on
transit as “unpleasant, uncomfortable, annoying, and
disturbing.” Some participants think it is a common
problem that can happen to everyone; others do not feel
it is so common since they have never experienced sexual
harassment on transit.

Unlike the importance of cultural differences in wom-
en’s perceptions of sexual harassment and their attitudes
about adequate policy responses, the availability of a car
plays a more important role in women’s modified use
of transit. First, here are a few examples of how partici-
pants described their experiences and what they did after
these events occurred:

On the bus on the way to work almost on a daily
basis. It’s the earliest bus of the day (6:30 a.m.),
about 5 minutes’ ride. The bus was often full of
students and elders on the way to their exercise.
The seats were always full and at least 10 people
had to stand; however, everyone could still manage
to have a personal space. After a while, I started to
notice a man in his 50s often approaches me when
he got onto the bus. I recognized him because I
even yielded a seat to him once, but he refused.
He often had body contact with me while walk-

to stand by me. If he kept harassing me Tll tell the
driver or the other passengers and I think that’ll
stop him from taking this bus again. (Taiwanese)

It happened several times on my way to (or back from)
school. Mostly early in the morning (6:30 a.m.), and
very crowded on the bus. That’s the bus route I took
for more than 10 years. I didn’t change the use of the
transit since that’s almost the only bus I could take.
However, I always gladly take a ride from others
when T got the chance to avoid this. (Taiwanese)

Worst cases were in San Francisco. It’s about sub-
way stalker. T had no choice since it was my only
way to get to work. I pretended I was asleep. If T
read a book or was awake, he’d try to talk to me. I
think much has to do with the woman’s reaction. I
probably was not assertive enough in telling him to
stop. There were also panhandlers in NYC. They
were constant and often times very aggressive. And
once in France a man harassed my friend, touch-
ing her, even during a busy transit time when there
were many spectators. (American)

I am a choice public transit rider. I own a car that
has insurance and is drivable. However, because
there is such a significant amount of traffic, I often
tend to take the bus or train to avoid traffic and
frustrations over traffic. The convenience and cost
often wins. I personally have never experienced sex-
ual harassment on public transit. I have felt unsafe
due to either a person who seemed like they were
drunk, on drugs, homeless, or sick. I have also felt
insecure due to large groups of guys. They never
really interacted with me but their presence was a
little worrisome. Because I am a choice rider, when
I have felt insecure about public transit, I begin to
drive my car again. After some time away from
public transit, I typically return to taking it when
I feel comfortable again. Most women don’t have
that choice. I also carry mace now. (American)

ing to find a seat. At first I think it was because he
couldn’t walk steadily on the trembling bus; how-
ever, after a few times, I started to feel uncomfort-
able. Oftentimes, he squeezed into me even though
there were plenty of space as if on purpose, and
he often ended up standing besides me. I still took
that bus everyday, yet I started to stand in places
where I could guard myself better (facing front,
ample space around.) I even walked away imme-
diately when he approaches and stare at him. I do
not change a bus because I didn’t want my schedule
to be affected, and that’s the only bus I could take.
In the end, that man showed up less and dared not

The types of sexual harassment on transit include grop-
ing, accosting, stalking, and panhandling. And the images
of harassers are usually drunk, dirty, and smelly middle-
aged men. When asked whether they changed the way they
use transit after being harassed, nonchoice riders usually
answered that nothing can be changed since the transit is
their only way to get to work or school; but when par-
ticipants were asked about minor changes, the responses
were surprising. Some participants get off the transit and
wait for the next one, some leave the situation and go to
safer spaces in the carriage or station, some sit and stand
only by women, some use a bag or backpack to avoid
unwanted touch, some ride transit with friends, some do
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not ride transit after dark, and some avoid bus and transit
that pass through areas with high crime rates. Therefore
female nonchoice riders do modify their use of transit in
minor ways. Even those interviewees who reported never
being harassed said they are watchful and make the same
minor changes to avoid sexual harassment on transit.

When evaluating some policies aimed at reducing
sexual harassment on transit, in general the opinions of
participants are much the same about brighter lights,
emergency phones, and closed circuit television. Many
participants thought that staff training and educating
female riders might be helpful, although these possibili-
ties were not mentioned in the discussion questions. Here
are some examples:

Police presence. Even just one, visible officer in a sta-
tion is a deterrent. Maybe also random, undercover
cops (like secret shoppers) who travel on lines where
there have been the most complaints. Ad campaigns
that say sexual harassment will not be tolerated.
There needs to be an understanding of what’s not
allowed and what the consequences will be. Corpo-
rations spend lots of time and money training work-
ers on what constitutes sexual harassment. Clearly
it is a difficult thing to define. If on a bus, proper
driver training to defuse the situation or know when
to call transit police. Suggest women traveling dur-
ing busy times. Since offenders less likely to offend
when there are witnesses. (American)

I think that the introduction of more security,
brighter lights, emergency phones and such are the
answer. While harassment on public transit may be
a problem, I think small changes that make harass-
ers aware of security measures will limit the prob-
lem. (American)

Encourage women to deal with the problem posi-
tively and do not take it as our fault. (Such mental-
ity often exists in plenty of cultures.) Teach women
how to deal with such situation. To whom and
where should this problem be reported? One of the
most important is: Train the staff in the transpor-
tation company how to assist women when such
thing happens. Do not make women victim again
by having an irresponsible or mocking attitude.
The staff and drivers on the transit are often the
most important authority to stop the harassment
immediately. (Taiwanese)

I'support the closed circuit television. Everything hap-
pened on transit can be video-taped so that harassers
dare to do nothing. Even if harassment happened,
there will be a record and help victim to identify the
offender and take further action. (Taiwanese)

Both American and Taiwanese interviewees men-
tioned that sometimes they are not sure whether certain
behaviors count as sexual harassment, and they suggested
a clearer definition of sexual harassment and educating
both women and men about what sorts of actions are
not allowed. Interestingly, participants from both places
pointed out that women should be careful about what
they wear in order to avoid sexual harassment on tran-
sit. Though it sounds like discrimination, participants
thought that is the reality and saw clothing choices as an
effective way to prevent sexual harassment.

Hypothesis Modifications

The hypothesis that “women’s perceptions and fear of
sexual harassment on transit are culturally specific” can be
verified. Even though this study had only Taiwanese and
white American participants, many cultural differences in
issues of sexual harassment on transit were identified.

The hypothesis about female nonchoice riders is that
“female nonchoice riders [who are aware of their vul-
nerability to sexual harassment on transit] will still take
transit but modify their use of transit, which will lead to
inconvenience and discomfort.” The responses of par-
ticipants show that they do make some minor changes
to avoid being harassed on transit; thus, this part of the
hypothesis is consistent with the evidence.

The hypothesis about female choice riders is that “female
choice riders [who are aware of their vulnerability to sexual
harassment on transit] will avoid taking transit.” Though
one participant mentioned she drives her car when she felt
insecure about public transit, other choice riders said sexual
harassment on transit is not a major consideration when
they decide whether to drive their cars or ride the tran-
sit. Therefore this part of hypothesis does not capture the
travel decision—making process of female choice riders.

In general, both choice and nonchoice participants
said that sexual harassment is not a major consider-
ation for them in deciding to take transit or drive, and
their primary considerations are time, cost, convenience,
comfort, and accessibility. Though sexual harassment is
an issue for some participants, their responses are being
more watchful and alert when riding transit, rather than
avoiding taking transit totally. However, participants do
mention that safety and security might be a more impor-
tant consideration when making travel decisions.

Suggestions for Further Research

The sample size is relatively small. Though important
issues of the effects of sexual harassment on transit riders
emerged through the discussion and conversation, most
American participants responded in a similar way and
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most Taiwanese participants responded in another simi-
lar way. Merely increasing the numbers of American and
Taiwanese participants might not be helpful. However,
since issues of sexual harassment on transit are cultur-
ally specific, different findings could be expected about
women’s perceptions, attitudes, and reactions to sexual
harassment on transit with a greater ethnic diversity in
the participants. For example, if Latina Americans had
participated in the study, the findings might be differ-
ent. Diversifying the participants as well as increasing the
sample size will be helpful to expand the findings.

In-person focus groups work better than online focus
groups. There are more interactions among interviewees in
the in-person focus group discussion, and it is easier for the
moderator to ask follow-up questions to get more detailed
information from interviewees. In contrast, the interactions
among online focus group participants are limited, and
some participants thought their opinions might not make
sense and therefore they tended to write less.

Small talk and informal interviews are useful in
researching this topic. Some interviewees were not willing
to discuss sexual harassment—related issues in public, but
they were able to talk in a casual and informal way in pri-
vate. During the interview process, interviewees usually
can recall more and more details and elaborate their feel-
ings and perspectives, and in the end, interviewees provide
more information than they originally think they can.

Though these findings are preliminary and incon-
clusive, they can be helpful for preparing a follow-up,
large-scale, in-depth survey. With a clearer picture of this
issue and more knowledge about what should be asked
and what kind of questions make sense, a better survey
design can be expected.

CONCLUSION

As the findings suggest, women’s fear of sexual harass-
ment on transit changes their transit use and travel behav-
ior in a negative way. Though these changes are usually
minor modifications rather than totally avoiding using
transit, in order to retain the ridership, to build a positive
image of public transit, and to attract potential female
passengers, transit agencies and local government indeed
should develop adequate policies to address this problem.
Moreover, since women’s perceptions of sexual harass-
ment and their attitudes about adequate policy responses
are culturally specific, a feasible and effective policy needs
to consider relevant cultural contexts as well.
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Women’s Safety and Security Issues with

Bicycling and Walking

Examination of Potential Planning, Design, and

Technology Solutions

Stephen T. Vaughn, University of Illinois at Chicago

In the nonmotorized transportation field, gender dif-
ferences in bicycling and walking are well documented,
and personal safety has been identified as a deterrent
to their increased usage. This concern for safety is not
limited to the physical environment of the roadways,
but includes the individual’s perception of safety in the
surrounding neighborhoods as well as the environment
of multiuse paths and lanes. This paper uses data from
the National Crime Victimization Survey and the FBI’s
National Incident-Based Reporting System to examine
gender issues and to identify major safety and security
concerns for users. The study incorporates focus group
recommendations to offer planning and policy recom-
mendations to increase the number of women who
choose nonmotorized transportation.

onmotorized transportation has been identified

‘ \ ‘ as the most affordable and health-conscious
alternative to vehicular travel, with benefits not

solely predicated in individual health achievements but
also in environmental enhancements. Leading medical
and health journals have explicitly advocated walking
and cycling for daily travel as the most affordable, fea-
sible, and dependable way for Americans to get the addi-
tional exercise they need, a critical point given that 64%
of Americans were overweight and 31% obese in 2001
(Pucher and Renne 2003). While research publications
have advocated additional exercise as a way to combat
obesity, and federally assisted roadway project funding
benefiting nonmotorized transportation has increased to

95

more than $75 billion a year, the share of total trips by
nonmotorized transportation in the United States still
stands at only about 1%, which is lower than in most
European countries (Pucher et al. 1999).

According to the 2001 National Household Travel
Survey (NHTS), more than 60% of all personal trips are
5 mi or less in length, with 40% of those trips 2 mi or
less. These are considered reasonable bicycling distances.
About 14% of all personal trips are a half mile or less,
which is considered reasonable walking distance. Based
on the defined reasonable nontransportation distances
(NHTS 2001), a total of 65.1% of daily personal work
trips and 43.7% of daily personal nonwork trips are
within walking or bicycling distance, yet these modes are
still not achieving the mode share in the United States
that they attain in other countries. The percentages of
nonmotorized transportation use are more polarized
when considering gender. In the United States, bicycling,
as a mode share, accounts for only 0.5% of urban trips
among women (Pucher and Renne 2003), whereas in
Denmark, more women than men use bicycles for trans-
port, with 17% of all trips by women made by bicycles
compared with 15% of all trips for men. In the Nether-
lands, about 31% of all trips by women are by bicycle
compared with 26 % for men. In Germany, rates of bicy-
cle trips per week among women have increased more
than among men (Garrard 2003).

In addition to roadway safety as it pertains to vehicu-
lar interactions, the perception of crime, as it pertains to
personal safety, has been well-documented as influencing
women’s travel patterns. Female pedestrians and cyclists
may feel particularly vulnerable to crime given their rel-
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ative level of exposure compared with persons in cars
with doors that may be locked, the potential inability to
quickly escape a threatening situation, or a lack of infra-
structure (such as street lights or call boxes) that would
increase their expectation of safety. According to Lynch
and Atkins (1988), it is fear, or apprehension, that influ-
ences travel behavior, while Loukaitou-Sideris (2005) has
noted that women’s perception of risk in public space is
influenced by both the social and the physical factors of
the environment. The variations in perceptions of risk are
derived from both the environment through which the
individual is traveling and her relative level of familiarity
with this environment. This familiarity is influenced or
determined by the preconceived images of an individual
regarding a place and its occupants (Valentine 1990). A
lack of familiarity with particular surroundings or envi-
ronments may cause women to avoid these areas alto-
gether or only traverse them during certain times of the
day. This concern contributes to inconsistent nonmotor-
ized transportation use and quite possibly lower levels of
women bicycling and walking. Several factors are likely
to contribute to perceptions of safety and security, and
a more in-depth understanding is necessary to determine
how enhancements in these areas are likely to improve
walking and bicycling conditions and rates of nonmo-
torized usage among women. Improving the aforemen-
tioned issues with nonmotorized usage for women may
not, however, be enough to increase their perception of
safety and security within the nonmotorized travel mode
or even possibly attract new users. Increasing the per-
ception of safety not only involves addressing the built
environment issues or the locations of paths, but requires
understanding the areas in which these criminal events
occur. This paper provides an exploratory analysis of the
factors noted by using qualitative methods.

A woman’s familiarity with particular areas is one of the
main reasons for her utilizing certain paths and roadways,
but it is this same familiarity that exposes her to potential
offenders because of her formalized routines and patterns
of travel. One area of development that has a potential role
in improving bicycle and pedestrian usage among women
are portable information systems. Although there are cur-
rently navigation systems for bicyclists in the market (e.g.,
the Garmin Edge 705 and Edge 605), these devices are
currently restricted to routing information only, with no
richness in content regarding conditions of nonmotorized
travel, including information on crime and safety. This
paper explores the types of content especially related to
safety and security that may be useful to female pedestrians
and bicyclists by means of such a system.

The research presented here aims to build on the cur-
rent literature in understanding the gender differences in
nonmotorized transportation use and substantiates some
of the hypotheses previously proposed by researchers.
The paper has two primary objectives: first, to examine

gender issues by using aggregate crime patterns, focus-
ing on those occurring in roadways and in public spaces
that may be of concern to women bicyclists and pedestri-
ans, by using data from the Federal Bureau of Investiga-
tion’s (FBI’s) National Incident-Based Reporting System
(NIBRS) and the Bureau of Justice Statistic’s National
Crime Victimization Survey (NCVS); and second, to
identify, by means of a focus group, the major safety
and security concerns for female users of nonmotorized
transportation and the actions they take to increase their
perceived level of safety. On the basis of this analysis,
recommendations are provided to increase nonmotor-
ized transportation usage by women.

The following sections first provide a brief review of
the literature in the area of women’s safety concerns.
Previous studies have focused primarily on the safety of
the built environment (e.g., crash likelihood) in evaluat-
ing safety measures. Within this body of literature, the
present study evaluates the potential impacts of crime
and feelings of personal vulnerability. Results are then
presented from the FBI NIBRS and NCVS data on crime
patterns in public spaces as they relate to women, and
finally the focus group results are presented.

LITERATURE REVIEW

The present paper is motivated by previous literature
that identifies safety as a variable among many potential
deterrents to increasing usage of nonmotorized transpor-
tation. However, a good portion of the literature focuses
on the built environment or safety within the roadway
and nonmotorized interactions with vehicular traffic.
Such a focus may overlook the issue of personal safety,
though crime as a deterrent to nonmotorized transpor-
tation is consistently identified in built environment
research as one of the main reasons individuals alter their
travel patterns or decrease their physical activity levels
(Stokols 1992). In addition, one of the limitations to this
focus upon the built environment is the inability to reli-
ably measure the individual perception of safety and the
other intangibles that it entails.

While the inability to effectively measure the per-
ception of safety and security may negatively affect
nonmotorized use in neighborhoods, the presence of
opportunities for bicycling and walking are identified as
contributing to the livability of the communities (Burden
et al. 1999). The benefits of bicycling and walking may
be decreased if fear of crime negatively impacts the abil-
ity to make use of these opportunities. Livability of com-
munities focuses on the nonmotorized amenities such as
mixed-use developments, which provide desirable desti-
nations for residents that are within reasonable nonmo-
torized distance, continuity of sidewalk and bike path
networks and their proximity to vehicular traffic, and
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the presence of streetlights to improve the perception of
safety. While not exhaustive, this list is indicative of the
pedestrian-friendly amenities that may contribute to the
livability of communities and the subsequent increase in
female nonmotorized users.

Previous researchers, when identifying possibilities
for increasing nonmotorized transportation use among
women and bicyclists in general, discuss grade separation
of bicycle lanes or expanding the roadway infrastructure
as a means of improving safety for current bicyclists and
possibly alleviating the safety concerns of potential non-
motorized users. Previous research also has shown that
women tend to be more concerned with safety factors
than males (Krizek et al. 2005) and have a preference for
off-road paths. The roadway or built environment does
not exhaust the constraints that prevent women from
increasing their nonmotorized transportation usage; for
example, Garrard et al. (2008) identify personal and socio-
environmental constraints that intimidate potential bicy-
clists, such as unfamiliarity with road rules for bicyclists,
bicycling etiquette, and general bicycling knowledge.

Some researchers believe that focus should also be
placed upon the utilization of the idea of “designing out
fear” in the environment (Newman 1972), which is based
on ideas about defensible space. Four factors make a space
defensible: territoriality, natural surveillance, image, and
milieu. These principles focus on creating or improving
the resident’s perception of safety and security through a
sense of ownership and responsibility. This idea of commu-
nity involvement allows for potential offenders to possibly
reconsider their actions and therefore reduce the levels and
frequencies of criminal activity. However, Koskela (2000)
believes that a perception of fear is not based solely upon
built environment improvements, but is more of an indi-
vidual social issue and is more complex than the design
process that “designing out fear” entails and does not
improve women’s perception of safety. While the major-
ity of the safety and security focus has been placed on the
built environment and the nonmotorized interactions with
vehicles, in attempting to understand the discrepancies in
nonmotorized use in the United States the social issues that
exist within individual interactions and the potential ele-
ment of crime must also be considered.

RESEARCH METHODS

This paper has two primary research objectives: to ana-
lyze aggregate crime patterns against women in transpor-
tation facilities and public spaces by analyzing NIBRS
and NCVS data and to understand the types of safety
and security concerns among women bicyclists and
pedestrians by means of a focus group. In this section,
the author expands on the research methods employed
to meet these two research objectives.

Databases Analyzed to Develop Crime Patterns

Two databases relating to crime and victimization were
analyzed for the results presented in this paper: first,
NCVS, a random sample of nationally representative
households; and second, NIBRS, an administrative data-
base on crime incidents reported by local police depart-
ments to the FBI. By pooling information from both
databases, it is possible to overcome some of the unique
limitations of each system and to develop a more com-
plete picture of crimes against women in public places.
The purpose of the analysis was to understand gender
differences in the location type, distance from home, type
of activity at the time of the crime, and the time at which
the crime occurred. Additional analysis on the type of
crime (coded as per the Uniform Crime Reporting [UCR]
system) experienced by women is also presented here.

National Crime Victimization Survey

NCVS is a primary source of information collected by
the Bureau of Justice Statistics (BJS) on criminal victim-
ization. Each year, data are obtained from a nationally
representative sample of 76,000 households comprising
nearly 135,300 persons on the frequency, characteristics,
and consequences of criminal victimization in the United
States. The survey enables BJS to estimate the likelihood
of victimization by rape, sexual assault, robbery, assault,
theft, household burglary, and motor vehicle theft for the
population as a whole as well as for segments of the pop-
ulation such as women, the elderly, members of various
racial groups, city dwellers, or other groups. NCVS pro-
vides the largest national forum to define characteristics of
violent offenders and for victims to describe the impact of
crime. The greatest benefit of using NCVS is that data on
crimes that may be underreported to the police (especially
those of a sexual nature, which tend to be far greater in
the case of female victims as compared with male victims)
are likely to be available from the NCVS. For the purpose
of this paper, the national-level NCVS data archives for
the years 1992 to 2005 were pooled to yield information
on gender differences in the location type, distance from
home, type of activity at the time of the crime, and the time
at which the crime occurred.

FBI National Incident-Based Reporting System

NIBRS, a nationwide reporting system for crimes known
to the police, is part of the National Archive of Crimi-
nal Justice Data. When an incident occurs, data are col-
lected in relation to the offense (such as type of incident
and location of incident); the victim (such as age, sex,
and gender); general administrative information (such as
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incident time of day); property information (such as type
of property stolen and recovered); and offender vari-
ables. While data are collected on 46 specific types of
incidents, crimes for which data are collected that may
be of particular concern to women cyclists and pedestri-
ans include the following (BJS 2007):

e Homicide,

Forcible rape,

Robbery,

Aggravated assault,
Burglary,

Larceny—theft,

Motor vehicle theft, and
Arson

NIBRS is a part of the UCR Program, which provides a
view of crime based on the submission of criminal reports
from law enforcement agencies across the country. Since
1930, through the UCR, the FBI has compiled and col-
lected data to study fluctuations in levels of crime.

Focus Group Design

A focus group was held in Chicago, Illinois, to identify
factors that were of particular concern to users of non-
motorized transportation. The focus group explored
personal safety and security issues while bicycling and
walking as well as possible deterrents to increased fre-
quencies of nonmotorized usage. A targeted snowball
sampling approach was used, with potential participants
contacted via phone call or email by nonmotorized
transportation organization listservs, activity calendars,
and blogs. Incentives were offered in the form of light
refreshments during the focus group, and gift cards were
given to the chosen participants upon completion. To
participate in the focus group, a short background ques-
tionnaire was completed to ensure a more diverse popu-
lation of nonmotorized transportation users. The design
was a dual-moderator focus group, and 15 women from
a variety of nonmotorized backgrounds shared their
concerns with safety and security and provided informa-
tion and ideas regarding the issues facing nonmotorized
transportation users. The conversation was recorded
via a digital voice recorder and notes were taken on flip
charts in order to aid transcription.

DATA ANALYSIS

Analysis of the NCVS data by gender revealed a sig-
nificant relationship between gender and the place of
crime, gender and distance from home, and gender
and time of incident occurrence. However, a signifi-

cant relationship did not exist between gender and
the activity at time of incident. Understanding these
relationships are important to developing strategies to
addressing the safety and security concerns of women
and to laying the groundwork for potential planning
and policy changes to encourage nonmotorized trans-
portation by women.

Table 1 shows that the majority of crimes against both
men (38.2%) and women (about 50%) occur within their
own home or in the immediate vicinity of their homes.
This statistic shows that the perception of safety does
not solely depend on unfamiliarity with neighborhoods
or bike paths or lane networks, but includes numerous
other factors. The occurrence of victimization within or
near an area with which an individual is familiar may
discourage nonmotorized use due to her needing to
avoid potentially dangerous situations as quickly as pos-
sible by using the fastest mode of transportation, and
the fastest mode of travel available is the vehicle. Table
1 also shows parking lots and garages (10.5%) as more
unsafe than open areas, on street, or public transpor-
tation (6.61%) for women. This encourages use of the
rational choice theory of environmental criminologists,
in which the offender may possibly be motivated by the
potential rewards outweighing the risks in parking lots
or garages rather than in public spaces.

The vast majority of crimes against both men (52.95%)
and women (51.95%) occur on their way to and from
work and school (Table 1). These routine activities of
men and women offer exponential opportunities for
offenders to victimize the nonmotorized users. While the
chi-squared test of significance shows the relationship
between gender and activity at time of incident as not
significant, the mere presence of a routine exposes the
individuals to the routine activities theory of environ-
mental criminologists, which focuses on criminal oppor-
tunities that are created as a result of societal behavior
(Cohen and Felson 1979). This unknown risk exposure
by the individuals may deter future nonmotorized use if
an incident occurs because there may exist a fear of the
repercussions of nonmotorized mode use or a decrease in
the individual’s overall perception of safety.

Table 1 additionally shows that compared to men,
women are more likely to be victimized the further they
travel from home. This indicates that women may be
traveling into unfamiliar areas and exposing themselves
to risks that may not be present in areas in which they are
familiar. However, the chi-squared test statistic shows
a significant relationship between gender and distance
from home, and a total of 53.67% of incidents against
women occur within reasonable walking or bicycling
distance from their home. If the neighborhoods in which
women reside are shown to be unsafe for nonmotorized
usage, then women are potentially discouraged from
using nonmotorized transportation.
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TABLE 1 Crime Incident Variables, by Gender

Variable Men (%) Women (%)

Place of crime?
In respondent’s home or lodging

In own dwelling, own garage or porch 15.17 23.45
In detached building on own property 2.55 2.42
In vacation home or second home 0.46 0.43
Total 18.18 26.30
Near own home
Own yard, sidewalk, driveway, carport, unenclosed porch 18.87 21.58
Apartment hall, storage area, laundry room 0.85 1.22
On street immediately adjacent to own home 5.53 4.73
Total 25.25 27.53
At, in, or near the home of a friend, relative, or neighbor
At or in home or other building on their property 1.93 2.38
Yard, sidewalk, driveway, carport 1.90 1.37
Apartment hall, storage area, laundry room 0.10 0.14
On street immediately adjacent to their home 1.25 0.91
Total 5.18 4.80
Parking lots and garages
Commercial parking lot or garage 3.13 2.21
Noncommercial parking lot or garage 6.34 5.02
Apartment or townhouse parking lot or garage 3.70 3.29
Total 13.17 10.52
Open areas, on street, or on public transportation
In apartment yard, park, field, playground 1.75 1.07
On street 8.47 4.67
On public transportation or in station 0.95 0.87
Total 11.17 6.61
Activity at time of incident?
(02) On way to or from work 24.50 22.38
(03) On way to or from school 28.45 29.57
(04) On way to or from other 46.93 47.95
Don’t know if (03) or (04) 0.12 0.10
Distance from home?
1 mi or less 22.28 19.81
5 mi or less 32.97 33.86
50 mi or less 33.14 33.50
More than 50 mi 9.05 9.10
Don’t know how far 2.55 3.73
Time of incident occurrence?
After 6 a.m. to 12 noon 14.63 15.95
After 12 noon to 6 p.m. 36.23 37.52
After 6 p.m. to 12 midnight 28.25 27.77
After 12 midnight to 6 a.m. 20.89 18.76

¢ Chi-square < .0001 (significant).
¥ Chi-square = .078 (not significant at the .05 level but is significant at .1 level).
Sourck: National Crime Victimization Survey.

According to the NCVS data, a larger percentage of are assumed to be more common and are the types of
criminal incidents against women occur between noon incidents that may possibly influence decisions to bicycle
and midnight (Table 1). This table is important in under- and walk.
standing why women may hesitate to utilize nonmotor- It is during this time period that, according to the
ized transportation, and it graphically reinforces the National Survey of Bicyclist and Pedestrian Attitudes
findings from the NCVS data that there is a significant and Behavior (2008), 56% of bicycle trips and 50% of
relationship between gender and time of incident occur- walking trips originate. The existence of a significant
rence. Simple assault incidents were analyzed from the relationship between gender and time of incident occur-
NIBRS data because NCVS defines simple assault as an rence suggests that time of incident occurrence may have
attack without a weapon resulting either in no injury, greater implications for female pedestrians than it does
minor injury, or in undetermined injury requiring less for bicyclists. While the levels of risk exposure vary for
than 2 days of hospitalization. These reported inci- cyclists and pedestrians, cyclists are more prone to escape
dents have a higher frequency than others, hence they potentially dangerous situations involving unfamiliar
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individuals due to the higher speeds at which they travel
than pedestrians. In addition, while the higher speeds
may allow for cyclists to avoid unfamiliar individuals, it
exposes them to the other facets of risk exposure, such
as vehicles and roadway obstructions.

Crime data analysis implies that nonmotorized trans-
portation modes are subject to the relationships between
gender and the variables place of crime, distance from
home where the crime occurs, and time at which the
crime occurs. These significant relationships provide a
glimpse of the reasons why women nonmotorized trans-
portation users are not achieving higher usage levels in
the United States compared to other countries and can
possibly be addressed via numerous planning and policy
changes. These are summarized below.

Planning

e Introduce nonmotorized infrastructure to areas
where it is absent and aids such as alarms, community
policing groups, roadside assistance devices and facilities,
and social networks of women bicyclists and pedestrians.

¢ Ensure the continuity of the path and lane network,
well-lit facilities, and removal of areas and minimization
of conditions that encourage loitering, public nuisance,
and crime against women bicyclists and pedestrians.

e Use sketch planning tools to understand whether
the urban ecology and environment in which the path or
lane is located encourage or discourage criminal activ-
ity and develop strategies that can be undertaken at the
planning level to improve neighborhood conditions that
facilitate crime.

e Design roadway geometry for alternative uses to
the vehicle and eliminate nonmotorized user confusion,
which can pose hazards by reducing walkers’ or bicy-
clists’ focus and alertness against crime.

Policy

o Aggressively enforce laws that protect cyclists and
pedestrians within and in the vicinity of the roadway.

¢ Increase spending to improve conditions that cur-
rently have nonmotorized transportation infrastructure.

e Encourage nonmotorized use via tax incentives
to increase the total pool of users so that the increase
in numbers itself is a deterrent to crime against women
bicyclists and pedestrians.

e Expand driver education programs to include non-
motorized users.

e Expand information technology options to provide
real-time information on safety and personal security,
connectivity to other women bicyclists and pedestrians
seeking to travel in the same direction, information on

weather, construction, special events, and other factors
that are likely to create hazards or confusion for women,
which in turn can reduce their level of alertness against
crime and increase their vulnerability.

While the crime data statistics in Table 1 show sig-
nificant gender relationships in the location, time, and
distance from home with victimization incidents, they
don’t provide a fully developed view of the environment
in which these incidents occur. Understanding the indi-
vidual perceptions of safety and security are important in
knowing which planning and policy activities need to be
implemented to improve the experience of the nonmo-
torized user population. This multilayered issue requires
further exploration within a focus group setting to gain
insight into the elements of a roadway or path and lane
environment that improve individual perceptions of
safety and security and whether specific technologies can
alleviate any of their concern. Focus group safety and
security concerns are shown in Table 2.

MAjJOR RECOMMENDATIONS

Table 3 shows the major recommendations offered,
which were categorized as safety, education, marketing,
and information (SEMI). These concepts were part of
a recurring theme among members of the focus group,
whether pedestrian or cyclist, and reinforce the previ-
ous research as well as the statistical analysis that shows
gender as having a significant relationship with place
of incident, distance from home, and time of incident
occurrence.

Improve Safety

The individual’s perception of the safety of the physi-
cal environment determines which paths to take for her
nonmotorized trips. Individual perceptions of safety cen-
ter on the known presence of crime or the potential for
criminal activity to exist in particular areas. A lack of
adequate street or path lighting was a recurring theme in
the focus group, as was time of day of travel and presence
of “hidden dangers” that may provoke criminal activ-
ity. Increasing the number of call boxes or emergency
lights throughout the city would increase the perception
of safety for women in the absence of a visible police
presence. Individual perceptions of safety also involve an
ability to escape potentially perilous situations. A partici-
pant commented that for safety reasons she “drives to
the store or to run her errands as opposed to running or
cycling” while another commented that she “feels safer
on a bicycle than on foot because she can outrun darn
near anyone on foot with her bike, but she can’t run as
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TABLE 2 Focus Group Results

Safety and Security

Concerns Description

Resolution

Ease of accessibility; continuity of network; awkward
location (getting “doored,” hidden within trees); lack
of lighting; lack of bicycle signage; cyclists aggressive
toward pedestrians on paths.

Path and lane design

Bicyclist or driver
education

Driver’s superior feeling to pedestrians and bicycles;
aggressiveness of drivers; drivers ignoring stop bars
and crosswalks; no roadway etiquette for drivers

toward cyclists; cyclists not obeying roadway signage.

Pedestrians and bicyclists feel a lack of privacy
because they are being gawked at by groups of men;
rude comments made by men toward them; concern
for possible other “hidden dangers” within the
environment (excessive trees, lack of lighting, etc.).

Criminal activity
or intimidation

Roadway safety Construction roadway closures or catch basin
cutouts not visible at night; seasonal factors (ice or
rain); presence of curbs that allow no escape from

aggressive drivers; lack of bicycle signage.

Avoid certain paths and lanes because of location, lack of
lighting, continuity, accessibility and path—lane etiquette.

Cyclists enrolled in a safety course for cyclists; attend
seminars and workshops on fixing bikes and becoming
familiar with them.

Pedestrians and cyclists change their travel route frequently to
confuse potential offenders; utilize a buddy system of walking
or cycling with friends and family; change their appearance to
appear more athletic, such as wearing a jumpsuit as opposed to
clothes that may expose figures; avoid certain paths and lanes;
carry personal protection (pepper spray, mace, U-lock); limit
travel (commuting or recreation) to daylight hours; seek out
community of cyclists and pedestrians; go to gym in their
neighborhood or surrounding area to exercise. Pedestrians use
car for travel when they normally would walk or run for
personal errands.

Cyclists wear reflective clothing for visibility; attended seminars
and workshops for cyclist roadway safety; check weather
information for trip planning; avoid using certain lanes on
roadways with high vehicular traffic.

fast on her feet,” so the ability to escape a threatening
situation on a bicycle faster than she could on foot is
important to her. Pedestrians altered their travel patterns
completely if they believed a trip to place them in any
danger.

Increase Education

The overwhelming majority of participants stated that
a possible change to the driver’s education curriculum
would be helpful in decreasing the number of poten-
tial conflicts between nonmotorized users and vehicles
within the roadway. The program would teach bicyclists
how to become more predictable in their actions within
the roadway by using hand signals and communicating
with the vehicular traffic. One participant admitted that

TABLE 3 SEMI Recommendations

she didn’t know that her actions were “confusing the
drivers” until enrolling in a bicyclist education class.

Introduce Marketing Campaign

The focus group believes that although individuals are
aware of the potential health and environmental benefits
of bicycling and walking, most choose to ignore them
due to current policies and travel environments that
favor vehicular travel. It was suggested that an aggres-
sive marketing campaign be undertaken, similar to the
anti-smoking campaign, to inform the public of the ben-
efits of bicycling and walking to increase nonmotorized
use. A participant further mentioned that she knew indi-
viduals who would cycle to work if there were facilities
available for showering, clothes changing, and bike stor-

Recommendation Description

Increase perception of safety for
pedestrians and cyclists

Driver and cyclist education

Change the lane or path environment (increase street lighting, remove “intimidation” factors of
path or lane location); install emergency call boxes; increase bicycle signage; improve continuity
of lane-path network.

Change the education curriculum for driver education; educate cyclists on becoming more

predictable in their movements within the roadway; teach proper path etiquette between cyclists

and pedestrians.

Introduce marketing campaign for
nonmotorized travel campaign.
Improve available information to
pedestrians and cyclists

Speak to health and environmental benefits of cycling and walking, similar to antismoking

Offer real-time weather updates, points of interest along routes or surrounding areas for trip
planning, construction updates, location of police or fire stations, news feeds or crime updates,

and location of bus or trains.
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age at their work location. The possibility of federal tax
or employer-offered incentives for cycling and walking
were raised as possibilities to increase the population of
nonmotorized users.

Improve Available Information

Various recommendations were offered for technology
that pedestrians and bicyclists thought would benefit
their travels. While the Weather Channel, WeatherBug,
various routing software, bus tracker, and smartphone
(RSS feeds) were widely used for information, as well
as word of mouth from the community of nonmotor-
ized users, portable devices such as cellular phones or
smartphones are used to access information during their
trips. Potential areas for technological applications for
nonmotorized transportation include

e Real-time weather updates to determine attire to
wear or to determine the length or direction of the trip
as well as rerouting in case of inclement weather.

e Points of interest, such as festivals, events, restau-
rants, and shopping for the neighborhoods they are cur-
rently in or traveling through.

e Construction updates for advanced notice of road
closures for rerouting to other bicycle paths and lanes in
the area.

e Location of police and fire stations to increase per-
ceptions of safety for pedestrians and bicyclists and to
know where to report possible criminal activity.

e News feeds or crime updates that would be used
to determine if a particular neighborhood should be
avoided on the nonmotorized trip due to recent increases
in criminal activity.

e Vital statistics, such as calories burned and heart
rate, as well as on-bicycle computer for speed, average
speed, and distance.

e Location of bus or train stations or individual pub-
lic transportation for use in case of inclement weather or
inability to continue by bicycle (e.g., an unrepairable flat
tire).

The focus group responses indicate that applicable
technologies that inform the user of events or incidents
so that they may better plan their nonmotorized trip are
needed. These technologies largely centered on the safety
and security of the individuals or increasing their percep-
tion of safety. The need for real-time weather information,
construction updates, location of police or fire stations,
location of bus or train stations, all indicate that safety and
security are of the utmost importance to the nonmotor-
ized traveler. The knowledge of points of interest suggests
that users feel an increase in their perception of safety and
security when they are knowledgeable about their sur-

roundings, and this increased knowledge of events breeds
familiarity and improves their sense of security.

CONCLUSION

In the nonmotorized transportation field, gender differ-
ences in bicycling and walking are well-documented, and
previous studies have indicated that a concern for safety
is a relevant factor in explaining possible gender differ-
ences in bicycling behavior (Emond et al. 2009). This
concern for safety is not limited to the physical environ-
ment of the roadways but includes the availability of
bicycle facilities and the safety of the surrounding neigh-
borhoods. While the fatality statistics for bicyclists and
pedestrians are declining, the exposure risk for women is
increasing due to their being equally as mobile as men in
overall number of trips (Chicago Metropolitan Agency
for Planning 2007).

The offered planning and policy recommendations to
address women’s safety and security issues are contained
within the SEMI approach, which focuses on improving
nonmotorized user safety with technology while educat-
ing vehicle drivers and nonmotorists and increasing pub-
lic awareness through marketing campaigns. In order
to successfully integrate nonmotorized transportation
within a vehicle-dominant environment, major planning
and policy changes must take place that will require
widespread organizational coordination. This research
examined issues that may be of concern to female pedes-
trians and cyclists by using NCVS and NIBRS data;
identified major safety and security concerns for female
nonmotorized transportation users and the actions they
take to increase their perception of safety; and by means
of a focus group, provided recommendations to increase
nonmotorized transportation usage by women. Deci-
sion makers must understand that addressing women’s
issues with nonmotorized transportation does not solely
involve the roadway environment, but their perception
of safety and security and the environment in which the
paths and lanes are located. It is through this inclusive
methodology that truly understanding female nonmo-
torized users and increasing the frequency of their trips
can be achieved.
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This paper draws on empirical data from a three-country
(Ghana, Malawi, and South Africa) study of young peo-
ple’s mobility to explore the gendered nature of children’s
journeys to school in sub-Saharan Africa. Gender differ-
ences in school enrollment and attendance in Africa are
well established: education statistics in many countries
indicate that girls’ participation in formal education is
often substantially lower than boys’, especially at the sec-
ondary school level. Transport and mobility issues com-
monly form an important component of this story, though
the precise patterning of the transportation and mobility
constraints experienced by girls and the ways in which
transport factors interact with other constraints vary from
region to region. In some contexts, the journey to school
represents a particularly hazardous enterprise for girls
because they face a serious threat of rape. In other cases,
girls’ journeys to school and school attendance are ham-
pered by Africa’s transport gap and by cultural conventions
that require females to be responsible for pedestrian head
loading (transporting loads such as food crops or fuel on
the head) and other work before leaving for, or instead
of attending, school. Evidence comes from a diverse range
of sources, but the data used here are principally drawn
from a survey questionnaire conducted with approximately
1,000 children ages 7 to 18 years across eight sites in each
country. The aim of this study is to draw attention to the
diversity of gendered travel experiences across geographi-
cal locations (paying attention to associated patterns of
transport provision); to explore the implications of these
findings for access to education; and to suggest areas in
which policy intervention could be beneficial.
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in sub-Saharan Africa. Gender differences in school

enrollment and attendance in Africa are well estab-
lished: education statistics in many countries indicate that
girls’ participation in formal education is often substan-
tially lower than boys’, especially at the secondary school
level. Transport and mobility issues commonly form an
important component of this story, though the precise
patterning of the transportation and mobility constraints
experienced by girls, and the ways in which transport
factors interact with other constraints, vary from region
to region. On the basis of a large set of empirical data
gathered by the authors in a research project on chil-
dren’s mobility in Ghana, Malawi, and South Africa, this
paper explores the diversity of gendered travel experi-
ences across geographical locations, paying attention to
associated patterns of transport provision. The research
covers 24 urban and rural sites across Africa. Issues of
security form a key theme in some of the locations where
data were collected, especially where girls are concerned:
they may face a very real threat of rape. In other cases
girls’ journeys to school and school attendance are ham-
pered by Africa’s transport gap and cultural conventions
that require females to be responsible for pedestrian head
loading (transporting loads such as food crops or fuel on
the head) and other work before leaving for (or instead of
attending) school. There is insufficient room in this paper
to examine in depth the role that girls’ household duties
associated with Africa’s transport gap play in shaping
gendered patterns of travel to school, but it is important
to note their presence and contextual significance for the
daily travel patterns described below.

This paper examines the gendered journey to school
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Following a short review of background literature and
methods, the authors present and comment on the compar-
ative survey data for the locations in which they worked.
The implications of the findings are examined for gendered
patterns of access to education, and areas in which policy
intervention could be beneficial are suggested.

BACKGROUND

Primary education enrollment figures have been boosted
substantially across sub-Saharan Africa by the emphasis
on “free” universal primary education in the Millennium
Development Goals (MDGs), but attendance figures often
remain substantially below enrollment. Children’s time
spent at school has to be balanced against the opportunity
costs of its alternative use in contribution to household
production and reproduction. Additionally, although fees
have been abolished, parents are still expected to fund
other items such as uniforms, books, furniture, parent—
teacher associations, and so forth. Other potential con-
straints include poor school quality and lack of access to
credit, though these vary in importance between urban
and rural areas (Ersado 2005). The significance of the
time, effort, and costs of transport incurred in getting to
school has been little considered in the literature.

Once children have completed primary school or
junior secondary school (where this latter middle stage
occurs), a move to senior secondary education may be
contemplated but is often not achieved. The barriers to
enrollment are more substantial at this level since fees
are imposed. Additionally, secondary schools are fewer
in number than primaries and tend to be located in major
service centers (Porter 2007). Consequently, in addition
to fees and the related school-based costs of uniforms,
books, and so forth, there are likely to be substantial
travel costs, a very long daily walk, or costs of accom-
modation at or close to the school. In more remote rural
areas even primary school enrollment and attendance
may be affected by travel distance, since schools cannot
normally be provided in every settlement, but at the sec-
ondary level the barriers imposed by distance are usually
much increased.

Studies directly concerned with travel to school in
Africa are rare, especially outside of South Africa. Early
work in Uganda (Gould 1973) showed how poor trans-
port services forced most children to walk to primary
school; secondary school children usually had to live
away from home due to the distances involved. This situ-
ation is still common across Africa. In Ghana, Avotri et
al. (1999) found that the closer the secondary school,
the more likely it is that children will be sent to primary
school, because continuity of the child’s education is
feasible. Their work also shows (94-95, 165) how long
walks to school due to lack of or high cost of transport

and associated lateness problems encourage late “over-
age” enrollment (especially of girls), truancy, and early
drop out. In South Africa, a number of studies indicate
the scale of the problem of travel to school. A 1998 sur-
vey of rural KwaZulu Natal schools found that 75% of
secondary school walkers walked over 3 km to school,
while 43% of primary school walkers walked over 3
km: at least 280,000 children in this region walked for
over 1 h, one way, to school. An associated survey of
school principals found 60% of pupils were often late,
58% sometimes absent, and 70% of pupils were often
tired at school, due to long walking distances to reach
school each day (Mahapa 2003). The 2003 South Africa
National Household Travel Survey adds further support
to this picture: 76% of “learners” were reported to walk
to their educational destination and almost 3 million out
of the 16 million total (especially those located in more
rural provinces) spent more than an hour a day walking
to and from educational institutions (RSA Department
of Transport 2005). Long journeys to school, when cou-
pled with required contributions to household labor, are
likely to have a strong impact on attendance. However,
Filmer (2007) suggests from his analysis of data for rural
areas of 21 poor countries (including some of the poor-
est in Africa) that simply building schools will not bring
large increases in school participation rates: a combina-
tion of interventions may often be essential to improved
participation.

Children’s school attendance and performance is
further impeded by the widespread household trans-
port gap, notably lack of piped water and electricity for
cooking. Girls, in particular, are often required to carry
water, wood fuel, and other loads, as well as perform-
ing other household duties, both before and after school.
This delays the time when they leave home, not only
increasing the likelihood of late arrival at school (with
consequent punishment from their teachers), but also
leaving them exhausted during lesson time. Poor roads
and unreliable, costly, or nonexistent transport services
may add to their problems on the journey to school.

In some countries the school transport situation is
further complicated by the substantial expansion of
private education. Perceived deficiencies in the quality
of education provided in state schools may persuade
even relatively poor families to send their children to a
more distant private school rather than the local state
school. As Lewin and Sayed (2005) observe, the limited
availability of places at state secondary schools for the
growing numbers of children graduating from the free
primary education promoted by the MDG priorities may
also encourage this trend.

Since girls’ school enrollment rates are considerably
lower than boys’ across much of sub-Saharan Africa,
transport impacts on girls’ education are of particular
interest. Low enrollment and attendance among girls
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are in part related to their particularly heavy household
duties, but also associated with cultural perceptions
regarding the (limited) value of girls” education, and per-
ceived dangers for girls who have to travel a long dis-
tance to school or board away from home. A study in
Niger using DHS surveys indicates that there are only
41 girls per 100 boys at school in rural areas, compared
with 80:100 in town, and that distance of home from
school is a key factor (Department for International
Development 2001, 7). Improvements to road access and
transport availability can probably make a significant
impact on girls” attendance in some contexts, as research
in Morocco indicates (Khandker et al. 1994; Levy and
Voyadzis 1996 cited by African Union et al. 2005).

METHODOLOGY

This paper draws on a survey of approximately 1,000
children aged 7 to 18 years in each of the research coun-
tries (7 = 2,967). In the discussion, statistics are com-
pared from the quantitative survey for four locational
types in each country:

1. Remote rural (RR) with no school and few, if any,
basic services. Poor access along unpaved road with very
limited or no transport services.

2. Rural with services (RS), that is, with at least a pri-
mary school and some kind of health service, if only as
an occasional visiting facility. Poor access along unpaved
road with some (fairly limited) transport services.

3. Periurban (PU) or small town within daily reach of
an urban center, with some residents traveling daily into
the urban center.

4. Poor, high-density urban (U) neighborhoods.

Each category includes two sites per country from dif-
ferent agroecological zones.

A random sample of approximately 125 children
per settlement was obtained (see www.dur.ac.uk/child
.mobility). The parent or caregiver was asked for basic
information about the selected child. The subsequent
interview with the child was conducted wherever pos-
sible out of hearing (but within sight) of the parent and
other family members. The survey was preceded and

accompanied by substantial qualitative research not only
by academic researchers but also by 70 child researchers,
who interviewed their peers, made photo diaries, and in
some cases showed the authors their routes to school.
The child and adult qualitative research played a crucial
role in shaping the survey design, specific questions, and
the interpretation of findings.

FINDINGS
Gender and Schooling

The vast majority of the children and young people
interviewed in the survey were enrolled in school, which
suggests an encouraging trend, probably at least in part
a reflection of efforts associated with the MDGs. Gen-
der patterns of enrollment were as one might expect for
Ghana (82.4% of girls enrolled compared with 92.6% of
boys across the full-country sample of children) and South
Africa (90.3% of girls compared to 95.4% of boys), but
in Malawi, where overall enrollment figures in rural areas
are lower than in Ghana and South Africa, a smaller pro-
portion of boys were enrolled than girls among the total
Malawi sample (82.2 % girls compared with 74.2% of
boys). However, it is probably more useful to focus on
enrollment of children between the ages of 9 and 15 years,
rather than the total sample when looking at enrollment
statistics, since it is common for younger children to be
enrolled fairly late, especially in more remote areas, while
children over 15 are beyond the age of compulsory educa-
tion. A breakdown of this data for 9- to 15-year-olds, by
settlement type, provides useful detail (Table 1).

Overall, it would appear that enrollment is directly
linked to settlement accessibility only in Malawi, where
for both for girls and boys there is a clear pattern of
increased enrollment from remote rural to urban settle-
ment types. The significantly higher figures for girls than
for boys in Malawi remote rural settlements can be related
to the fact that some boys are involved in herding, char-
coal burning, and other livelihood activities in the remote
rural areas. In rural Ghana and South Africa, enrollment
figures are substantially higher than in Malawi. Overall,
in both these countries there is less distinction in acces-
sibility terms than in Malawi. In Ghana girls’ enrollment

TABLE 1 Percentage of Children Ages 9-15 Years (Inclusive, n = 2,180) Enrolled in School

South Africa Ghana Malawi
Location Female Male Female Male Female Male
RR 96.3 98.7 88.9 90.7 75.8% 58.5
RS 98.9 98.7 90.4 95.8 76.9 87.6
PU 98.8 100 89.5* 97.1 90.8 89.2
U 95.0 98.2 94.9 93.3 96.6 93.3

*P (chi-square) < .0S5.
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is significantly lower than boys in the periurban loca-
tions surveyed, perhaps because in this settlement type
girls’ household contributions through retail and other
employment in a nearby urban economy are highest.
School attendance figures are actually much more
important than enrollment figures in terms of children’s
access to education: very many children who are enrolled
spend many days out of school. Unfortunately, atten-
dance data for the last week across all three countries
could not be satisfactorily compared because in some
locations, particularly in South Africa and Malawi, the
survey had to be conducted during the school holidays.

Travel to and from School

Travel Patterns by Gender:
Attending the Nearest School

In the following discussion the focus is on all children
in the survey who travel to school (i.e., not only those
between 9 and 15 years). The vast majority (95% or
over) of both boys and girls interviewed in the survey
travel daily to school in all three countries. The majority
interviewed also attend the school (relevant to their edu-
cational level) closest to home, but there are important
distinctions according to location in Ghana and Malawi,
where both boys and girls were particularly likely to
attend the closest school in rural settlements with ser-
vices. This is because such settlements all have at least pri-
mary and usually also junior secondary school provision,
and are sufficiently far from other centers to disincline
parents from choosing to send their children to a school
elsewhere, since this is likely to involve substantial travel
costs. The picture is less clear in South Africa. In all three
countries, but especially Ghana, urban children are less
likely than others to attend the nearest school: there are
opportunities to select other schools which, although not
the nearest for their particular level, are clearly within
reasonable travel distance, and can usually be reached on
foot. They are selected for a variety of reasons, includ-
ing factors such as family members’ having attended the
school, religion, proximity to the family business, or
government allocation (in the case of secondary school).

Urban figures regarding attendance at the nearest school
are highest in Malawi, presumably because this is the
poorest, least developed of the three countries, and thus
pressures to educate as close to home as possible and at
minimum cost are highest, even in urban areas.

Gender distinctions in each country regarding atten-
dance at school closest to home are relatively small in
urban areas and rural areas with services (where schools
will be close), but in remote rural areas in Ghana and
particularly in Malawi, a considerably higher propor-
tion of girls than boys attend the closest school. This
presumably reflects poverty levels in remote areas, girls’
workloads, and concerns about girls’ safety during the
journey to school, an issue that is considered later in this
discussion. In South Africa, although there are serious
safety concerns regarding girls’ travel to school, there is
relatively more availability of scholar transport in remote
rural areas (see below) (Table 2).

Daily Travel Times

Children were asked to estimate the time it took to travel
to school on the most recent school day. In Ghana, just
over half of all girls who responded to this question (7 =
1,998) estimated they reached school in 15 min or less
(50.6%). Figures for girls in Malawi and South Africa
were lower (34.3% and 28.3%, respectively). Corre-
sponding percentages for boys were somewhat lower than
for girls in Ghana (44.6%) but very similar in Malawi
and South Africa (35.3% and 28.5%, respectively). In
all three countries roughly 20% of boys and girls esti-
mated their journey at between 46 and 90 min. Journeys
over 90 min were few in Ghana and Malawi (under 3%
of girls and boys in Ghana, under 5% in Malawi), but
reported by 7.8% girls and 8.4% boys in South Africa.
A review of differences across different settlement
types in each country adds significantly to the broad pic-
ture. As one would expect, the survey data for estimated
daily travel time to school in Malawi shows the longest
journeys in remote rural areas, where a majority of chil-
dren, both boys and girls, estimate that their journey
takes over three-quarters of an hour. By contrast, jour-
neys in rural centers with services tend to be the shortest;

TABLE 2 Percentage of Children Attending the School Closest to Home

South Africa (n = 879) Ghana (7 = 865) Malawi (n = 784)
Location Female Male Female Male Female Male
RR (7 = 569) 88.7 90.9 90.7 86.7 92.0% 80.9
RS (7 = 650) 91.1 89.8 97.3 97.4 98.9 98.1
PU (n = 629) 92.8 87.8 95.2 90.6 95.9 86.9
U (n = 680) 66.2 67.9 56.6 59.1 72.3 70.7

Note: All children ages 9-18 years currently attending school, 7 = 2,528.
*P (chi-square) < .05.
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not surprising given that this is the settlement type in
which the most children are likely to attend the nearest
school. Journey time is more varied in both urban and
periurban locations, reflecting proximity to schools in
urban areas, but also the tendency to attend a school
other than the closest, especially in urban locations. Dif-
ferences in gendered patterns are relatively small, though
more boys (especially in remote rural Malawi) travel
distances requiring long journeys (over one and a half
hours) compared to girls (Table 3).

Daily travel times for South Africa are similar to
Malawi in terms of distribution across geographical
locational categories, with the majority of the longer
journeys in remote rural locations and the majority of
short journeys in rural settlements with services. Gen-
der distinctions appear relatively small. The data accord
with the 2003 South Africa National Household Travel
Survey conclusion that 3 million out of the 16 million
total learners (especially those located in more rural
provinces) spent more than an hour a day walking to
and from educational institutions (RSA Department of
Transport 2003) (Table 4).

Daily travel times for Ghana as a whole are relatively
short, particularly when compared to South Africa. The
preponderance of short journey times in Ghana is in peri-
urban sites, even more than in rural settlements with ser-

vices. This probably reflects the high density of schools in
the periurban areas concerned, including private schools.
No particular gender pattern is discernable (Table 5).

Travel Mode to School

Walking dominates as the mode of transport to school in
all three countries, in all types of settlement, and across
both genders. In Ghana and Malawi it is almost the
exclusive mode of transport to school in all settlement
types. In Ghana 98.6% of girls and 97.4% of boys had
walked to school the previous school day, and 99.3% of
girls and 99.1% of boys in Malawi. Bicycle use to school
(either as cyclist or riding pillion) was reported by only
one boy and not even one girl in the Malawi sample,
and by three boys and just one girl in Ghana. This may
seem surprisingly low, especially in view of the fact that
when asked whether they knew how to ride a bicycle, so
many children said they could (Ghana: 58% girls, 87%
boys; Malawi: 44% girls, 72% boys; South Africa: 48%
girls, 82% boys). However, many children learn to ride
a cycle through borrowing a family member’s bicycle or
by hiring a cycle for a few minutes at a time (called kobo-
kobo in southern Ghana). If the family has a bicycle, it
is unlikely to be available to be parked at school all day

TABLE 3 Estimated Daily Travel Time to School on Most Recent School Day: Malawi

46 min to 1 h 31 min to
Under 15 min (%) 16-45 min (%) 1 h 30 min (%) 2 h 30 min (%) Over 2 h 30 min (%)
Location Female Male Female Male Female Male Female Male Female Male
RR 8.8 5.4 17.6 19.6 63.2 571 10.3 17.9 0 0
RS 67.7 59.8 29 36.6 1.6 1.2 1.6 1.2 0 1.2
PU 422 46.8 37.3 39.2 20.6 11.4 0 2.5 0 0
U 252 18.1 57.5 66.7 16.5 13.9 0.8 1.4 0 0
TABLE 4 Estimated Daily Travel Time to School on Most Recent School Day: South Africa
46 min to 1 h 31 min to
Under 15 min (%) 16-45 min (%) 1 h 30 min (%) 2 h 30 min (%) Over 2 h 30 min (%)
Location Female Male Female Male Female Male Female Male Female Male
RR 7.7 4.6 21.2 29.6 57.7 50.0 13.5 15.8 0 0
RS 60.4 53.3 28.8 33.7 8.8 9.0 2.1 3.1 3.1 1.7
PU 49.0 47.8 34.6 37.3 15.2 13.8 1.1 1.1 0 0
U 37.2 38.1 48.8 51.4 12.8 10.0 0.5 0 0.3 0
TABLE 5 Estimated Daily Travel Time to School on Most Recent School Day: Ghana
46 min to 1 h 31 min to
Under 15 min (%) 16—45 min (%) 1 h 30 min (%) 2 h 30 min (%) Over 2 h 30 min (%)
Location Female Male Female Male Female Male Female Male Female Male
RR 9.5 4.8 26.2 45.2 58.3 45.2 6.0 4.8 0 0
RS 62.8 49.1 17.7 27.2 16.8 18.4 2.7 5.3 0 0
PU 72.5 58.8 22.5 32.4 3.9 8.1 1.0 0.7 0 0
18] 49.2 54.3 40.6 35.9 9.4 9.8 0.8 0 0 0
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while the child is in lessons. Fears regarding the vulner-
ability of bicycles to theft at school or on the journey to
and from school were also expressed.

Motorized transport use was similarly remarkably
low: in Ghana three girls and three boys had travelled
to school by motor taxi, while in Malawi only one boy
and two girls had taken a bus or minibus to school the
previous school day. The Ghana data accord closely with
earlier findings in Ghana’s coastal region (Porter and
Blaufuss 2003). In South Africa the travel to school pic-
ture is a little more varied, however, and worth examin-
ing in detail since survey data can be compared with data
from the national travel survey briefly reported above
(Table 6).

Although walking dominates among both genders in
South Africa (as in Ghana and Malawi), in remote rural
areas of South Africa, the availability of motorized trans-
port services for part of the school journey has clearly
proved advantageous for some children, both boys and
girls. Cycle use is remarkably low, however. There have
been sporadic efforts to expand the use of bicycles among
school pupils in poorer areas of South Africa under the
Shova Kalula program ((Mashiri et al. 2001; Mahapa
2003), but this has clearly had no influence in the study
settlements. According to the 2003 South Africa National
Household Travel Survey, 76% of “learners” were
reported to walk to their educational destination. This
figure is still far exceeded in the (overwhelmingly poor)
study areas where the present project focused.

Dangers Faced on the Journey to
and from School

In the survey children were asked about problems faced
on the journey to and from school. They were first asked
to identify the principal danger (if any) they faced as
they travelled to school. In South Africa the three prin-
cipal dangers identified were (in rank order) risk of
attack from thieves or thugs (8.4%); rivers and streams
to cross (8.2%); and rough terrain travelling to school
(5.1%). In Ghana snakes were ranked first by children
as the biggest danger (14.3%), followed by rough terrain
(5.1%) and dangerous taxis (4.9 %). In Malawi, rough
terrain ranked first (5.2%), followed by crossing rivers
and streams (4.4%) and harassment or verbal abuse by

drunkards (4.3%). In each country, a significant propor-
tion of children said they did not experience any major
dangers on the journey to and from school: 56.3% in
Ghana, 57.9% in Malawi, and 46.1% in South Africa.
These figures accord with the qualitative data in that they
also suggest that children in South Africa report facing
greater dangers on their journey to school in comparison
with children in Malawi and Ghana, though as shown
below, the degree to which children perceive themselves
to face overall danger varies between rural and urban
environments in all three countries, and to a smaller
extent by gender.

The figures above indicate that the children who feel
safest as they travel to and from school in South Africa
reside in rural locations with services, where girls feel
almost as safe as boys. These are the settlements in South
Africa where children’s travel time to school is shortest.
In urban areas slightly more boys than girls feel safe, per-
haps related to girls’ perceived (and actual) risk of rape in
urban locations (see below). In Ghana the children who
appear to feel safest as they travel to and from school
are those resident in urban and periurban locations. A
greater proportion of Ghanaian girls than boys feel safe
in urban locations but a greater proportion of boys feel
safe than girls in rural locations. In Malawi the urban
children reported the least dangers on the way to school,
while those in remote rural communities experienced the
most hazards; in all Malawi locations, a greater propor-
tion of boys than girls feel safe (Table 7).

The types of danger experienced also vary considerably
between locational types and in some cases by gender.
The respondents were asked whether they were exposed
to particular specific risks: rough terrain, streams that
are difficult to cross, risk of attack from people, risk of
harassment (verbal abuse), risk of rape, fear of animals,
dangerous vehicles, and supernatural risks. As might be
anticipated, there is substantially less difference in gen-
der perceptions of danger for some of these risks than
for others.

Dangers Associated with Topography and Rivers
Rough terrain, unsurprisingly, is considered a more fre-

quent hazard in remote rural areas than other locations
across all three countries, with the highest perception

TABLE 6 Major Modes of Transport to School on Most Recent School Day: South Africa

Walked Only (%)

Bus, Minibus, or Combi (%)

Bicycle (%)

Location Female Male Female Male Female Male
RR 84.7 82.8 15.3 15.5 0 0
RS 80.3 88.5 16.6 11.5 0 0
PU 93.2 88.5 1.7 3.8 1.7 0
U 87.4 85.7 7.4 10.2 0 0
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TABLE 7 Percentage of Children Who Experience No Dangers on the Journey to and from School

South Africa Ghana Malawi
Location Female Male Female Male Female Male
RR 20.6 24.4 31.2 43.8 41.9 44.9
RS 72.6 75.4 59.5 49.5 57.0 66.0
PU 39.5 38.1 62.0 58.0 52.6 56.1
U 44.3 47.8 70.3 64.2 67.9 69.7

of danger reported in remote rural South Africa (Table
8). In one of the two remote rural South African settle-
ments, in Eastern Cape, children must cross a mountain
even to reach primary school. Gender patterns for the
high-risk areas relating to rough terrain—remote rural
sites—suggest that a slightly greater proportion of boys
perceive topography as an issue than girls in all three
countries. This may be because for girls other dangers
seem much more important and by contrast rough ter-
rain is considered a less significant impediment to travel,
or possibly because girls are used to rough terrain as
they are exposed to it when undertaking tasks such as
firewood collection. It is also likely to be related to the
statistics (see above) indicating that in remote rural areas
of Malawi and Ghana, a higher proportion of girls than
boys attend the closest school. Boys from remote rural
areas who are sent to more distant schools rather than
the school closest to home are very likely to encounter
additional hazards of rough terrain along their longer
route. The significant difference between girls’ and boys’
perceptions of terrain hazards in Malawi rural with ser-
vices settlements will need further investigation, but may
be related to boys’ play or work diversions on the way
to school.

Stream- or river-crossing dangers present a similar pat-
tern to rough terrain. In South African remote rural sites
they present a major danger to many children. In Malawi
remote rural sites they are also a considerable problem for
some children, but in the Ghana sites, stream crossings
mostly present a relatively insignificant issue for children
on their way to and from school. However, the difference
between girls and boys in Ghanaian rural with service set-
tlements is significant and may reflect some deviation from
the most direct route to school by boys associated with play
(as suggested also in the case above concerning terrain and
Malawi boys in rural areas with services). The otherwise
relatively low reportage of dangers associated with rough
terrain and rivers in Ghana is not surprising given that the
two Ghana project study regions, Cape Coast and Sunyani
(and indeed, the country as a whole) have much less rug-
ged topography than Malawi’s Shire Highlands or South
Africa’s Eastern Cape study regions (Table 9).

Traffic Hazards

Traffic on the journey to and from school mentioned by
children as a danger included tipper trucks, taxis, mini-

TABLE 8 Percentage of Children Reporting Rough Terrain as a Danger in Journeys to and

from School

South Africa Ghana Malawi
Location Female Male Female Male Female Male
RR 22.7 26.4 13.1 16.7 20.9 21.7
RS 6.6 13.0 10.6 15.5 5.1 18.2
PU 11.7 13.0 13.7 13.2 7.9 11.0
U 3.6 4.2 5.4 3.3 1.4 5.3

*P (chi-square) < .0S5.

TABLE 9 Percentage of Children Reporting Crossing Rivers or Streams as a Danger in Journeys

to and from School

South Africa Ghana Malawi
Location Female Male Female Male Female Male
RR 24.8 22.1 0 1.2 18.6 15.9
RS 3.5 6.5 3.5% 10.3 2.6 3.0
PU 1.5 1.9 1.0 0 1.8 6.1
U 0.5 1.9 0.8 2.2 0.7 1.3

*P (chi-square) < .0S5.
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TABLE 10 Percentage of Children Reporting Dangerous Vehicles as a Hazard on Journeys to
and from School

South Africa Ghana Malawi
Location Female Male Female Male Female Male
RR 6.2 2.4 13.1% 2.4 0 0
RS 5.4 4.7 3.5 1.7 0 0
PU 20.9 21.6 16.7 22.8 20.2 13.4
U 20.9 23.6 22.5 32.6 11.3 18.4

*P (chi-square) < .0S5.

buses and combis, even bicycles (the latter especially in
Malawi). Children refer to traffic dangers more frequently
in urban and periurban areas than in rural areas across
all three countries, as might be expected, given associ-
ated traffic density patterns (Table 10). In South Africa
and Ghana, even children living in remote rural areas
are likely to encounter traffic dangers on the journey to
school because their schools are located in centers where
some vehicular traffic exists. Malawian rural children
do not record motorized traffic as a danger, even in the
two rural centers with services, because these centers are
located off-road in a country where poverty is such that
rural vehicular traffic is limited. Malawian figures for
urban areas are also relatively low compared to Ghana
and South Africa. So far as gender patterns are concerned,
girls are significantly more aware of traffic dangers than
boys in rural areas in Ghana, which accords with the fact
that boys tend to have more traffic-related accidents than
girls (see Porter and Blaufuss 2003 on Ghana). In urban
areas, however, across all three countries, the data sug-
gest that boys are slightly (South Africa) or considerably
(Ghana and Malawi) more aware of traffic danger than
girls. However, this does not appear to have translated
into reduced traffic accident statistics for boys.

Animal Hazards

The child researchers first alerted the authors to the sig-
nificance of animals and reptiles (e.g., biting dogs and
snakes) as a serious potential hazard for some children,
and consequently questions about animals were incorpo-
rated in the survey questionnaire. In the survey children
included dogs, snakes, cattle, wild pigs, worms, lions,

rats, and donkeys among the animal dangers they might
encounter on the journey to and from school. While no
child is likely in reality to meet a lion, the imagined pros-
pect of such a meeting can be a very significant issue
(Porter et al. in press). The data below show that animal-
related dangers were reported in remote rural areas in
Ghana and South Africa; in Ghana, in particular, snakes
were a major concern. Snakes were reported to be a par-
ticular problem for children passing through less habited
areas, notably fields or uncleared bush areas on the
way to school. The lower percentages for remote rural
Malawi are more difficult to explain. There is no clear
gender pattern in the data (Table 11).

Attacks from People, Including Rape, Other
Forms of Attack, and Verbal Harassment

Hazards presented by people were recorded by many
children on their journey to school. Among these “peo-
ple,” children sometimes specified bandits, older boys,
murderers, kidnappers, thieves, fighting with friends,
men who chase, thugs, unruly pupils, and children who
throw stones.

The highest proportion of children observing general
danger of attack from people was in rural areas. In urban
areas perceived risk of attack is highest in South Africa
and lowest in Ghana. In Ghana and Malawi relatively
few children, particularly in urban and periurban areas,
perceived danger from people. However, gender patterns
show a significant difference in perception of dangers in
Ghana periurban areas, where boys are more concerned
than girls, and in Malawi rural with service settlements,
where girls are more concerned than boys (Table 12).

TABLE 11 Percentage of Children Reporting Dangerous Animals as a Hazard on Journeys to

and from School

South Africa Ghana Malawi
Location Female Male Female Male Female Male
RR 36.8 40.9 53.6 56.0 15.1 17.4
RS 22.7 26.3 27.7 37.9 22.8 22.0
PU 15.4 13.8 5.9 11.8 13.3 8.5
U 3.3 4.7 6.2 7.6 0.7 1.3
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TABLE 12 Percentage of Children Reporting Risk of Attack from People on Journeys to

and from School

South Africa Ghana Malawi
Location Female Male Female Male Female Male
RR 22.3 21.2 25.0 17.9 17.4 21.7
RS 13.2 11.9 13.3 20.7 19.0* 7.0
PU 10.3 14.1 2.0% 8.8 7.0 6.1
U 11.6 13.0 2.3 5.4 6.4 6.6

*P (chi-square) < .05.

However, the data are perhaps more usefully examined
below in terms of specific dangers from rape. Figures for
Ghana in the generalized category of risk from attack by
people were substantially higher than for rape or for ver-
bal harassment (below): children in Ghana often appear
to have included risks like fights with friends and bully-
ing from older boys in this general category.

The specific danger of rape on the journey to school
was indicated by a much higher proportion of South
African children (12.9% of the total sample) than either
Ghanaians (0.4%) or Malawians (0.2%). However, the
sentiments expressed by a fathers’ group in Kanyola,
Malawi, were common in qualitative interviews across
the southern Africa sites: “We fear girls will be cheated
on or get raped on way to school.” The figures for Ghana
are particularly low and are supported by qualitative evi-
dence, which suggests parental perceptions of children’s
travel dangers are associated more with getting lost than
with “stranger danger” (see Porter and Blaufuss 2003).
In southern Africa, rape presents a particularly great
danger given the high incidence of HIV and AIDS in the
region. In South Africa, boys are possibly more exposed

to dangers of rape than elsewhere in Africa, due to long-
standing cultural patterns of male co-residence in male
mine-labor communities. Nonetheless, significant gender
differences regarding perceived danger of rape are found
in South African remote rural, periurban, and urban sites
(and in Malawi urban sites) (Table 13).

Risk of harassment and verbal abuse on the journey
to school were reported to come from diverse people in
various contexts: drunkards, strangers, cannabis users,
and minibus conductors were all singled out as potential
sources of verbal abuse. Such harassment is reported par-
ticularly widely as a hazard by boys and girls in Malawi.
Like fear of rape, it is rarely reported in Ghana, and partic-
ularly rarely by Ghanaian boys. In both Malawi and South
Africa, a higher proportion of girls in urban and periur-
ban areas report harassment or verbal abuse than boys: in
Malawi’s periurban areas this gender pattern is statistically
significant (Table 14).

Despite all the dangers and difficulties the children
reported, remarkably few children, girls or boys, are
accompanied by adults on the journey to school, what-
ever their age. Most children travel to and from school in

TABLE 13 Percentage of Children Reporting Rape as a Danger Experienced on Journeys to

and from School

South Africa Ghana Malawi
Location Female Male Female Male Female Male
RR 10.3* 1.4 0 0 2.3 0
RS 1.2 0 0.9 0 1.3 0
PU 8.1* 1.1 0 0 2.6 0
U 7.2% 0.5 0.8 1.1 6.4" 0

*P (chi-square) < .05.

TABLE 14 Percentage of Children Reporting Harassment or Verbal Abuse as a Danger or Difficulty

on Journeys to and from School

South Africa Ghana Malawi
Location Female Male Female Male Female Male
RR 7.0 6.8 2.4 1.2 12.8 15.9
RS 6.2 6.8 1.8 0.9 13.9 18.0
PU 13.6 4.5 2.0 0 22.8% 11.0
U 11.6 4.2 3.1 0 17.1 9.2

*P (chi-square) < .05.
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TABLE 15 Percentage of Children Accompanied by a Parent or Other Adult on the Journey to

School

South Africa Ghana Malawi
Location Female Male Female Male Female Male
RR 0 0 0 0 0 0
RS 1.6 0.4 3.5 0.9 0 0
PU 1.1 0.7 0 0.7 1.8 1.2
U 1.4 1.4 0.8 1.1 0.7 1.3

groups with their siblings and friends—their parents are
at work, on the farm, or otherwise occupied (Table 15).

CONCLUSION: SIGNIFICANCE OF FINDINGS FOR
THEORY AND PuBLIC PoLicy

Analysis of the empirical data presented in this paper pro-
vides a comparative cross-country and locational perspec-
tive on boys’ and girls’ travel to and from school hitherto
unavailable. The three countries present rather differ-
ent contexts, which are reflected in the findings. Some
of the selected study areas of Malawi (Blantyre region’s
Shire Highlands) and South Africa (Eastern Cape region)
exhibit considerably more rugged topography than the
sites in Ghana, for instance, which are all relatively flat:
consequently the journey to school for children in remote
rural areas in South Africa and Malawi tends to be more
hazardous than for children in Ghana in terms of terrain
and flooded rivers. This confirms the rather predictable
conclusion that topography presents variable challenges
for children on their school journeys, but it is important
to take account of the varied terrain of African land-
scapes in making public policy. With reference to diverse
levels of economic development, only South Africa has
the resources to provide some degree of motorized trans-
port provision in rural areas, including dedicated school
buses. Malawi and South Africa are both experiencing a
high prevalence of HIV and AIDS, which not surprisingly
translates into concern about exposure to attack from
people and, in particular, fear of rape.

Some basic characteristics of the journey to and from
school are remarkably similar across the three countries.
Walking is the dominant mode of travel throughout all
regions and in the remote rural areas of all three coun-
tries children walk particularly long distances to and
from school each day. The authors have accompanied
children on their journeys from school and can attest
not only to the very real physical difficulties and dangers
they face but also to the less concrete fears they express
on these journeys (Porter et al. in press). Passing by a
lonely graveyard or sacred grove where witches, lions,
and robbers are reputed to lie in wait is a fearsome task if
the child is delayed and has to walk home alone. As one
pupil in her early teens observed, as she accompanied the

authors on her long walk home from school in a remote
area of the Shire Highlands region in Malawi during one
of the pilot studies, “There are so many problems [here].
You meet a very long person and I suspect it’s a witch,
and there are dogs that chase us and fierce animals—
lions and hyenas—and they bite us. Three children were
once bitten—one by a lion and she died, and two boys
were bitten by hyenas, but they are still alive.”

Children in rural centers with services appear to be
best served in terms of short length of school journey,
but this may also reflect a lack of available alternative
schools in the vicinity. In urban and periurban areas,
although the number of schools is much higher and
journeys to school might be expected to be short, more
parents choose to send their children further than the
closest school appropriate to their level, or are required
to do so by school allocation systems. Such urban jour-
neys may impose additional stresses, especially on girls
in South Africa and Malawi, who report high levels of
harassment and, to a lesser extent, fear of rape. Again,
the findings are supported by qualitative research with
children and their parents and teachers, including the
child research collaborators’ own findings. Cecilia
observes: “We have to walk in groups because there
are boys who are not schooling who take our money
and mobile phones” (Cecilia, 18 years, Umtata, South
Africa). For Susan, a 17-year-old secondary school pupil
in Winterveld in North West province, South Africa, the
dangers are even greater. She walks daily about 5 km
across an uninhabited bushland area to school: “I fear
people who hide in the bush [waiting] for us. They wait
for us in the bush and as we walk, especially when you
are alone, they grab your school bag and all the belong-
ings that you have with you . . . . The bush is bad, you
cannot see people hiding or seeking you . . . . It is even
worse to cross the bush at night. There are so many
rapists there at night and a lot of drunk people.” The
authors accompanied Susan on one of her journeys; the
next day a girl from the same school was raped along
this route. Some boys also fear attack, as the data have
illustrated, but for girls the perceived risk appears con-
siderably higher, with likely impacts on broader pat-
terns of mobility.

Several possibilities exist to improve safe school
access, especially for girls. These include
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1. Expansion of girls’ boarding house provision and
general boarding provision, especially at primary schools.
Boarding is more often available at secondary schools, but
provision is inadequate (especially in Malawi). Boarding
is also needed at the primary level, particularly for girls
who live in remote rural areas. The threat of rape is such
that parents delay sending their daughters to school and
curtail their attendance. Boarding may reduce children’s
domestic work burdens during the school week, and the
more likely availability of electricity (commonly absent
in remote rural settlements) would enable them to com-
plete their homework. The loss of child contributions to
domestic production and reproduction would inevita-
bly affect families, particularly in rural areas. A holis-
tic approach will be needed that incorporates not only
expansion of girls’ school boarding provision, but also
pays attention to labor-saving interventions, especially
improved water provision, which will reduce domestic
work demands in home villages.

2. The walking bus is used in Western contexts to
help children to walk safely to school in regions where
traffic levels are high and child obesity is a problem (e.g.,
Kingham and Ussher 2007). However, the walking bus
may also offer a route to reducing the dangers of rape
and harassment. This suggestion was received with inter-
est in the periurban site at Winterveld, after an author-
accompanied school walk with Susan (described above)
and other children emphasized the very real fear of rape
among children schooling in that community. Funding is
now in place to support a walking bus pilot in collabora-
tion with a local NGO.

3. Cycle hire centers based at schools might help to
overcome the shortage of cycles available to girls, in
particular, for traveling between home and school. This
could be particularly effective if accompanied with secu-
rity measures for guarding cycles at schools and train-
ing the girls in cycle riding, maintenance, and repairs.
Though many girls say they know how to cycle, being
able to cycle over a long distance on poor roads requires
associated knowledge in maintenance and repair.

4. Various nontransport interventions aimed at reduc-
ing girls’ time poverty, including improved availability of
water supplies, community woodlots, and grinding mills.
These interventions would reduce girls’ time poverty by
freeing them from some of the tiring and time-consuming
duties that interfere with their ability to attend school.

5. Sensitization of teachers and education authorities
to transport- and distance-related lateness. Many teach-
ers impose extremely harsh punishment on children who
arrive late for school, such as corporal punishment, clean-
ing the lavatories, sweeping the yard, grass-cutting, or
carrying sand for school building. In some cases children
reported being sent directly home by teachers because
they had arrived at school late, requiring them to retrace
their long walk to school, possibly alone: this is the type

of punishment that encourages truancy. Teachers whose
pupils collaborated in this research admitted that they had
not adequately appreciated the problems that children
face in getting to school on time, and there was a common
response that they would be more sympathetic to lateness
among pupils living at a distance from school in future.

Above all; however, a stronger focus on gendered
transport, mobility, and access issues in the develop-
ment policy and practitioner community is essential. The
failure to recognize the specific importance of mobility
and transport and the ramifications of immobility in the
MDG:s is clear testament to this omission. In the con-
text of the MDGs regarding universal primary educa-
tion (MDG 2) and the promotion of gender equality and
women’s empowerment through the elimination of gen-
der disparity in all levels of education (MDG 3), a firmer
and more specific recognition of the roles which distance,
perceived and real travel hazards, transport availability,
and other mobility factors play in allowing or barring
access to school is urgently required.
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Reviewing Women’s Attitudes Toward Privacy in the Context of
Intelligent Transportation Systems and Location-Based Services

Caitlin D. Cottrill and Piyushimita (Vonu) Thakuriah, University of 1llinois at Chicago

Limited previous research has shown that women value
online privacy more than men, potentially influencing
their online behavior or willingness to reveal personal
data online. New generations of intelligent transportation
systems (ITS) and location-based services (LBS) technol-
ogies depend on the input of personalized and localized
information to give, potentially, information that may
uniquely address women’s complex travel patterns, but
which may raise locational privacy concerns for women
and cause them to hesitate to share the needed infor-
mation. This paper examines gender differences in the
propensity to reveal the potentially sensitive information
necessary to make ITS and LBS highly personalized to
individual travelers. The authors develop privacy indica-
tors based on refusals to answer sociodemographic and
location questions in a household travel survey to evalu-
ate whether women have a significantly different atti-
tude toward willingness to share data related to position
and personal identifiers compared with men. The results
show that gender differences regarding privacy prefer-
ences are not statistically significant. However, this result
is inconclusive because the survey overall achieved low
response rates and participating households may already
be self-selected into being open about divulging sensitive
travel and locational information.

today’s technologies. Websites deposit cookies on
user’s computers, and the resulting data are used
to enhance the user’s experience. Credit card compa-

Personal data are increasingly accessed and used in

117

nies collect data on usage patterns to determine risk and
maximize profits. Electronic toll collection systems use
personal data to enhance the ease of travel by allowing
vehicles to move seamlessly through toll collection points,
paying the fare from an electronically debited account.
While arguments can be made for the benefits that accrue
from each of these data collection systems (personaliza-
tion, convenience, and efficiency), the amount of data
being shared may have overwhelming ramifications for
the privacy of the population. While awareness of some
data collection technologies is reasonably high, the level
of understanding of the potential implications of use and
sharing of data may be substantially lower, leading some
to share data that they might prefer to keep private if
all implications were known, and some to refrain from
sharing any data.

With an increasing turn toward intelligent transporta-
tion systems (ITS) and location-based services (LBS) and
their reliance on user data for effectiveness, questions of
privacy grow increasingly relevant. If users are reluctant
to lessen their privacy by allowing collection of their per-
sonal data for such uses as electronic toll collection, route
navigation systems, or vehicle-to-vehicle safety applica-
tions, it is possible that they will elect not to participate in
the system, which may hamper the overall effectiveness
of “crowdsourcing” as a method of collecting real-time
traffic information. Over time, such technologies will
have the potential to provide information that addresses
women’s complex and unique travel patterns (such as
real-time itinerary planning or dynamic ridesharing with
members of a woman’s social network); however, such
technologies will depend on the input of information

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22887

pyWomen s Issues in Transportation: Summary of the 4th International Conference, Volume 2: Technical Paper

118 WOMEN’S ISSUES IN TRANSPORTATION, VOLUME 2

that is even more personalized and localized, potentially
making individuals hesitant to share such information
and raising greater locational privacy concerns.

One subset of the general question of the relationship
between privacy and willingness to share data in ITS
and LBS technologies is that of gender influences. Prior
research in online behavior has indicated that women
tend to have stronger privacy preferences than men, and
this may influence their online behavior or willingness to
reveal personal data online (Sheehan 1999; Garbarinoa
and Strahilevitz 2004). The similarities between methods
of data collection and types of data collected online and
in the context of ITS and LBS are strong enough that
it is possible that such preferences will also translate to
the realms of transportation; however, differences in the
complexities of women’s travel behaviors compared to
those of men will necessitate ensuring that appropriate
(and detailed, personalized, and localized) data are col-
lected in order to accurately reflect the travel needs and
desires of the female traveler. Little research is available
that examines the gendered relationship between loca-
tional privacy preferences, willingness to share data, and
potential impacts on adoption and use of ITS and LBS.
Such a study is difficult, in part because the persons whose
privacy preferences are highest are unlikely to partici-
pate in surveys that would provide an indication of their
trade-off preferences between data provision and benefit
accrual. As a result, this study is limited to analysis of
the responses of those persons who have already con-
sented to survey participation—in this case, the House-
hold Travel Tracker Survey of the Chicago Metropolitan
Agency for Planning (CMAP). Unwillingness to partici-
pate in surveys is an early indication of weaker privacy
concerns (Singer et al. 1993; Couper et al. 1998; DeMaio
1980). Proxy measures of privacy based on refusals to
answer potentially invasive sociodemographic and loca-
tional information were developed that were asked in
the CMAP survey, partly motivated by prior research
that suggests that item nonresponse in surveys may also
be linked to privacy concerns (Mayer 2002; Zmud and
Arce 2000; Riphahan and Serfling 2005; Dixon 2005).
This paper explores whether there may be cause for con-
cern related to the potential for not gathering accurate or
useful data on women’s travel behavior due to gender-
influenced privacy preferences and then evaluates the
context of privacy—utility trade-offs within ITS and LBS
to determine why differences may not be found.

BACKGROUND

The issue of privacy has gained increasing interest as
more and more of our lives are recorded, placed online,
or take place in the public or semi-public sphere. The
ubiquity of such technologies as surveillance cameras,

online cookies, and data (“reality”) mining software has
significantly impacted the expectations there may be for
privacy, and current research indicates that the issue may
be of particular concern for women. Women consistently
indicate a higher level of concern for privacy than men
(Kate 1998; O’Neil 2001), which may be a result of such
concerns as safety and security, discomfort with loss of
control over personal information, and uncertainties
regarding use of data, and may impact willingness to
share personal data.

Privacy is of particular interest for ITS and LBS, for
which user-generated or crowdsourced information will
play an increasingly important role in generating col-
laborative travel opportunities, traffic management, and
multimodal transportation use. Many emerging ITS and
LBS technologies depend upon the ability to collect and
share large amounts of data from locational sensors in
handheld devices such as cell phone, personal digital
assistants, and vehicles with a variety of infrastructure-
based sensors. While many technologies will be embedded
in vehicles or the roadway, thus requiring no conscious
participation choices from the traveler, other forms of
ITS and LBS will require the traveler to consciously opt
in to services, which will require ensuring that potential
users are aware of and comfortable with the associated
consequences of the sharing and use of this data. The
novelty of many proposed ITS and LBS technologies
has made willingness to adopt a concern for developers,
particularly for those applications that will require fairly
extensive deployment for maximum effectiveness (e.g.,
the greater the number of cell phones or mobile devices
generating information on congestion or safety concerns,
the better the quality of information). Given the amount
of data needed for many applications, one critical aspect
of this willingness to adopt will likely be the willingness
to share, or privacy preference, of travelers, a factor that
may have gendered attributes.

If it is true that women will more carefully guard their
private information, the combined concerns of willing-
ness to share information and potential willingness to
adopt and use ITS technologies may create an imbalance
between the amount of information available on travel
patterns and habits of men and women. This may, in
turn, affect planning and implementation of applications
that have the potential to address women’s travel needs,
such as personalized route planning and trip itinerary
development for trip chains; dynamic ridesharing with
friends; real-time walking-group formation from transit
stations and stops to overcome personal security con-
cerns; integrated weather, construction, and travel infor-
mation; and other applications that would allow specific
travel preferences of women to be addressed by informa-
tion technology.

The paper first reviews the general findings in the
literature related to the influence of gender on privacy
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and technology use. Next, an analysis of the willingness
of persons to share identification and position informa-
tion in the CMAP household travel survey is undertaken
in order to determine if there are gender influences in
willingness to share the types of information that may
affect the level and usefulness of ITS and LBS. While the
empirical evidence explored in this paper indicates that
little, if any, difference exists, questions are raised that
should be explored future, including those related to
basic privacy—utility trade-offs. Finally, gendered recom-
mendations pertaining to potential privacy protections
for ITS and LBS are discussed.

RESEARCH OBJECTIVES

The aim of this research is to study gender in the context
of willingness to share information supporting personal-
ization and localization of information available from ITS
and LBS. Pertinent research related to privacy preferences
and willingness to adopt is first reviewed. The authors then
empirically evaluate the revealed privacy preferences of
women in relation to a CMAP travel survey by using ques-
tion response refusals (those cases in which respondents
refuse to answer questions in contrast to choosing “don’t
know” as a response) as a proxy indicator. The validity of
using question refusals in this study of privacy stems from
previous survey research that has linked refusals to ques-
tion sensitivity, in contrast to “don’t know,” which has
been found to more closely reflect cognitive difficulties
in answering the questions. For example, Shoemaker et
al. (2002) note that questions regarding income generally
produce refusal rates of 20% or higher, presumably due
to question sensitivity, and observe that refusals in this
context may be used to avoid embarrassment, reduce the
risk of giving responses that violate social norms, or to
protect privacy. The authors argue that a “don’t know”
response may be linked more to a lack of motivation to
interpret the question and determine the answer than to a
lack of opinion or knowledge. Under this interpretation,
the use of question refusals may be regarded as a valid
proxy for general privacy preferences.

Question refusals are separated into demographic
questions (associated with personal identification) and
questions related to travel behavior (associated with
revealing position or location information). Statistical
models of propensity to refuse to answer will allow the
determination of the role, if any, that privacy preferences
may potentially play in women’s willingness to share the
types of personalized and localized information that may
be necessary to develop travel assistance from informa-
tion systems. The study is intended to identify general
trends in women’s willingness to share data in the trans-
portation context in order to determine if this is an area
that requires additional study.

GENDER INFLUENCES ON WILLINGNESS
TO ADOPT AND USE

Fairly limited research has been conducted on women’s
willingness to adopt new transportation technologies in
relationship to their privacy concerns. Friedman et al.
(2006) reported that in a systematic search of journal
articles and conference papers released from 2000 to
2004 related to human—computer interaction, 32 papers
recorded empirical findings on privacy, but none included
an analysis of gender impacts and effects. This gap in the
literature, combined with the complexity and number of
trips reported by women (Hu and Reuscher 2004), indi-
cates that this is an area that requires additional study.
For example, McGuckin and Murakami (1999) found
that women tend to take more responsibility for trips
related to household sustainability (such as shopping,
errands, and children-oriented trips) and are more likely
than men to chain these trips with work trips. The poten-
tial for personalized ITS and LBS information would be
particularly beneficial for women in this context; how-
ever, it will first be necessary for women to adopt these
technologies and be willing to share the data that will
make them effective.

Consumer adoption of technology has been noted
to occur in five stages—innovators, early adopters,
early majority, late majority and laggards—which are
generally differentiated on the basis of innovativeness,
or “the degree to which an individual or other unit of
adoption is relatively earlier in adopting new ideas than
other members of a social system” (Rogers 1995). Influ-
encing factors on this innovativeness may also include
demographic characteristics (including age and educa-
tion) and prior experience with technology (Munnukka
2007). While males have traditionally dominated the
categories of innovators and early adopters (Caruso and
Salaway 2007), there is evidence that women are becom-
ing more willing to participate earlier in technological
innovations. For example, in a study of online social net-
working sites, a majority of users of such sites as Face-
book (63%), MySpace (63%), and Friendster (58%)
were found to be female (Rapleaf 2008). According to
the Business Week analysis of the study, males tend to
gravitate toward more transactional-based sites such as
those targeted toward news, sports, and financial infor-
mation, while women’s online behavior is more geared
toward relationship-driven sites (Hoffman 2008). The
nature of shared information on these sites is interest-
ing given findings in an earlier study of Internet users
that indicated that males believe “censorship” to be the
greatest threat to the Internet, while females cited their
greatest concern as “privacy” (Herring 2001). Internet
privacy has been noted to be more of concern to women
than men by Westin (1998), Ackerman et al. (1999),
Kate (1998), and O’Neil (2001). These characteristics of
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behavior online may have implications for understand-
ing how women, compared to men, will respond to new
technologies in the mobile environment.

Privacy concerns become even more critical in the
public and mobile environment—called locational
privacy—in which considerations of direct personal
safety and security may arise. For example, Marchau et
al. (2008), evaluating the potential for users to adopt
a personal intelligent travel assistant (PITA), state that
“Another certain vulnerability would be that travelers
resist the willingness to buy PITA because it affects their
privacy—i.e., it seems like ‘Big Brother’ watching their
travel behavior.” In “The Watcher and the Watched,”
Friedman et al. (2006) examined whether gender influ-
ences people’s judgments about privacy in public. After
an extensive literature review, the authors found that
men and women view privacy similarly on some dimen-
sions, but that on others women tend to be more con-
cerned with privacy. In order to test these findings, the
authors conducted an empirical study that asked males
and females to respond to a series of questions regard-
ing feelings of intrusiveness from being videotaped in a
public place with the images shown in a variety of set-
tings and to a variety of people, and whether their feel-
ings changed based on whether they were the watcher or
the watched. The authors found that women were more
likely to express concerns about the display of images
sent from a camera in a public place, and that these con-
cerns did not change on the basis of the condition of
watcher or watched. Friedman et al. (2006) concluded
that “compared to men, women feel more vulnerable,
especially in terms of physical safety and psychologi-
cal well-being.” While the study was limited to physical
surveillance via cameras, some of these findings may be
translated to general reactions in locational privacy.

Privacy CONCERNS IN THE
MOoBILE ENVIRONMENT

Because it is concerned primarily with privacy in the pub-
lic sphere, and due to the variety of commercial and gov-
ernmental interests in tracking travel patterns and habits,
issues of control and context are particularly relevant to
the understanding of privacy in the mobile environment.
From a general standpoint, traditional concepts of pri-
vacy occur at a static point of reference, while locational
privacy exists in the context of a rapidly changing route
in the transportation network. Elements of change over
time and space heighten the degree of awareness and
information needed by the individual to make informed
decisions regarding the collection and use of her data and
increase the potential that aspects of control may be lost.
For example, when an individual uses the Internet she is
bound by the privacy policy of the associated Internet

service provider (ISP). If the individual wishes to switch
ISPs, she is able to review and accept or decline that ISP’s
policy. In a dynamic environment, the rapidity of change
related to context and authority may make such consid-
erations impossible in terms of efficiency. For example,
if when using a cellular phone one enters a roaming envi-
ronment, this indicates that the cellular provider does
not have coverage at that location but has entered into
a contract with another provider in order to ensure ser-
vice coverage. In this case, the consumer is subject to the
policies and terms of the secondary cellular provider, and
may not be aware of potential changes in the guiding
privacy policy. This situation demonstrates the impor-
tance of where and when decision making takes place.
Additionally, collected data that include both spatial and
temporal identifiers may increase the likelihood that per-
sonally identifying information may be gleaned, as it is
possible to determine not only where a traveler has been,
but also at what times, thus introducing the potential to
identify activities that may have taken place.

The ability of data from the mobile environment to
be used as both spatial and temporal identifiers may
also heighten the privacy concerns specific to women.
As noted by Friedman et al. (2006), a sense of vulner-
ability may be more evident in women than men, and
the potential for ITS and LBS to pinpoint both location
and identification information for individual travelers
may be regarded as a benefit or a detriment. The benefi-
cial aspects of Global Positioning System (GPS) tracking
have been revealed in several recent cases in which GPS-
enabled cell phones were used to track and recover miss-
ing or abducted persons (Barnes and Williamson 2009;
Bolduan 2008). Additionally, such services as GM’s
OnStar, a subscription-based service offering emergency
communications, in-vehicle security, and turn-by-turn
navigation, have been increasingly targeted toward
women. ““We’ve tailored the media so it impacts more of
the women’s market,” (Young 2003). “We’re not trying
to walk away from the men. Men look at it as a way to
protect their wife and family. Women look at it as some-
thing that could protect them’” (Fahey 2003). While the
feeling of security engendered by these services is criti-
cal for their increased deployment, issues of privacy and
insecurity are also increasing in visibility.

In addition to the traditional concerns relating to sec-
ondary uses of data, issues of unauthorized marketing,
surreptitious monitoring, and malicious use by unauthor-
ized agents have also been raised. One particular concern
for women is that, without well-integrated security mea-
sures, it may be possible for GPS stalking to occur, as
happened in December 2002 when a Wisconsin man was
arrested and charged with stalking a former girlfriend
after placing a locating device under the hood of her
car (Mayer 2003). While this case involved an outside
actor placing a device on a person’s vehicle, the potential
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for vehicle- or device-based ITS and LBS to be used for
malicious purposes, particularly if personally identifying
information is not adequately protected, is great.

The level of trust that an individual has about an
information-sharing situation is also an important con-
sideration. A trusted entity is one with which an indi-
vidual may feel a greater degree of comfort in revealing
otherwise private information. There are two aspects to
the concept of trust in the current context. First, trust
can be built or enhanced with different strategies; for
example, Title 13, U.S. Code Protection of Confidential
Information of the U.S. Bureau of Census, guarantees the
confidentiality of census information and establishes pen-
alties for disclosing this information. In the case of Inter-
net transactions, secure sockets layer (SSL) technology
enables encryption of sensitive information during online
transactions and communications to the customer and
guarantees the vendor’s need to comply with her privacy
and security requirements. Second, as noted by Sheehan
and Hoy (2000), a person’s familiarity with the informa-
tion-seeking entity (Gronroos 1994; Pitkow and Kehoe
1996; Rogers 1996; Wang and Petrison 1993) can affect
the degree of privacy concern. It may be the case that
public agencies carry a degree of familiarity and aware-
ness of lack of trust violations in the minds of individuals
when they are faced with situations in which personal or
locational information are to be revealed. Therefore, the
organization that manages and operates the ITS or LBS
technology may have a bearing on the level of trust that
an individual has about the technology.

OVERALL RESEARCH DESIGN

Constructing an empirical model for determining pri-
vacy preferences of women is difficult due to data and
response limitations; however, defining a basis from
which to conduct future research will depend on estab-
lishing a baseline for evaluating women’s privacy prefer-
ences by using existing data. This study uses an existing
household travel survey (the 2007 CMAP Travel Tracker
Survey) to study the relative willingness of women to
respond to demographic and travel-related questions
when compared to men. Item nonresponse is used as a
proxy for privacy preferences in the absence of specific
questions related to privacy. Question nonresponse is
modeled against the gender of the respondent and other
demographic variables to determine if significant rela-
tionships exist between gender and willingness to pro-
vide data. Results of the model are used to draw general
conclusions regarding the relative privacy preferences of
women, and suggestions are made for future studies on
how these preferences may impact privacy-utility trade-
offs and the related willingness to adopt ITS and LBS
technologies.

EmriricaAL MoDEL Using CMAP TrRAVEL
TRACKER DATA

According to information from the analysis presented
above, two primary considerations in determining the
willingness of persons to participate in ITS and LBS
applications relate to information concerning position
and identifiers. Identifying information can include
names, vehicle license plates, demographic information,
and other data that allow one to be personally identified.
Position information is the spatiotemporal information
that allows a person’s whereabouts to be known at a
given location at a given time.

The following analysis of CMAP Travel Tracker Sur-
vey data is intended to provide an exploratory analysis
of the willingness of women to share such information.
While perhaps the most obvious method of determin-
ing willingness to share would be to conduct an analy-
sis of the sociodemographics of households that refused
to participate in the survey, available data do not lend
themselves to such interpretation. Therefore, item non-
response is used as a proxy for determining the general
trend of women’s privacy preferences regarding the shar-
ing of data. A number of researchers (Zmud and Arce
2000; Riphahan and Serfling 2005; Dixon 2005; Shoe-
maker et al. 2002; Biemer and Lyberg 2003) have indi-
cated that item nonresponse is related, in part, to privacy
concerns.

Two types of factors may be analyzed in order to
study privacy preferences: those relating to personal
identification and sociodemographics and those relat-
ing to the individual’s use of transportation and location
information. While many empirical situations give the
opportunity to examine refusals and sensitivity or pri-
vacy regarding personal identification and sociodemo-
graphics, a household travel survey provides a unique
opportunity to analyze the types of privacy concerns that
may arise in the context of ITS or LBS.

A total of 14,315 households consisting of 23,808
persons in the greater Chicago metropolitan area (con-
sisting of Cook, DuPage, Grundy, Kane, Kendall, Lake,
McHenry, and Will counties in Illinois, and Lake, Por-
ter, and LaPorte counties in Indiana) took part in the
Travel Tracker Survey (NuStats 2008). A subsample of
the respondents were queried as to whether they would
be willing to participate in further survey activities,
including using vehicle-based or portable GPS devices.
The purpose of the dual computer-assisted telephone
interviews (CATIs) on trip making and GPS recording
of trips is to reduce trips that are unreported, which is a
problem with recall in survey-based efforts. In an earlier
paper, the authors modeled the propensities of house-
holds to refuse to participate in the GPS portion of the
survey (Cottrill and Thakuriah 2008). Refusal to use
the GPS devices potentially represents individuals and
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households who perceive ubiquitous locational tracking
to be problematic, and thus is partly indicative of loca-
tional privacy preferences and concerns about security,
although the refusal to use the GPS may also be indica-
tive of difficulties with technology in general, concerns
about potential damage to the vehicle, distractions, and
so on. The results indicated that while households that
made a greater number of trips and with more working
members were more likely to agree to participate in the
GPS survey, English-speaking, higher-income households
with children less than 16 years of age tended to have a
weaker propensity to take part in the GPS survey.

Of the participants, 12,625 (or roughly 53%) were
female. According to the NuStats (2008) documen-
tation from the survey, the following list comprises
question nonresponses and the magnitude of those non-
responses:

e Recruitment instrument:
— Number of persons depending on you for trans-
portation (0.7%),
— Number of bicycles (0.6%),
- Residence type (0.3%),
— Home ownership status (1.3%),
— Tenure at current residence (0.1%),
— Number of cell phone lines (1.3%),
— Number of landlines (0.7%),
— Household income (10.4%),
— Vehicle year (2.1%),
— Vehicle make (0.5%),
- Vehicle body type (1.1%),
— Where vehicle is parked at home (3.7%),
— Gender (<0.01%),
— Age (1.8%),
— Hispanic origin (0.7 %),
— Race (1.6%),
— Disability status (0.8%),
— Licensed driver status (0.2%),
— Employment status (0.1%),
— Volunteer status (0.1%),
- Work status if not employed (0.7%),
— Typical mode to work (0.3%),
— Type of work schedule (1.2%), and
— Educational attainment (0.7%).
e Retrieval instrument:
— Parking details (if auto trip) (10.7%),
— Whether the trip was made on expressway or
tollway (if auto trip) (18.8%), and
— Car available (if transit trip) (<0.01%).

These item nonresponses were coded to allow for analy-
sis of patterns related to women’s willingness to reveal
identification and position identifiers.

The following identification and sociodemographic
variables and position variables relating to individuals

in the CMAP Travel Tracker CATI Survey were used to
construct the six composite variables shown in Table 1:

e Identification and sociodemographic (ID) variables:
- Residence type,
— Home ownership status,
— Tenure at current residence,
— Household income,
— Gender,
— Age,
— Hispanic origin,
— Race,
— Disability status,
— Licensed driver status,
- Employment status,
— Volunteer status,
— Work status if not employed,
— Typical mode to work, and
— Educational attainment.
e Position and travel behavior (TB) variables:
— Parking details (if auto trip),
— Whether the trip was made on expressway or
tollway (if auto trip), and
— Where vehicle is parked at home.

The composite variables are either indicator or count
variables. The objective of these composite variables is
to identify respondents who refused to answer at least
one question in the CATI survey or otherwise generated
an item nonresponse by not answering a question.

Table 1 also provides gender-based statistics on the
six composite variables. The first and second columns
of the data set give the composite variable names and
descriptions. The third column gives the percentage of
all respondents with the attribute for the three compos-
ite dummy variables (D_IDRefs, D_TBRefs, and D_All-
Refs) and the mean value of the three composite count
variables (C_IDRefs, C_TBRefs, and C_AllRefs) for
respondents with a positive number of refusals.

Overall, only a small percentage of respondents had
refusals of any kind. For example, only 3.83% of all
respondents had at least one identification or sociode-
mographic information variable refusal, 13.9% had at
least one position and travel behavior variable refusal,
and 16.31% of all respondents had at least one refusal of
either type. The percentage of females with at least one
refusal in each category is only slightly higher than the
percentage of males, and a #-test of significance indicated
that the male—female differences in refusal percentages
for each composite variable was not significant at any
reasonable level of significance. Further, the statistics on
the count variables also indicate virtually no difference in
the mean number of refusals between males and females
for all three types of composite indicators. The objec-
tive then becomes to examine if these lack of differences
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TABLE 1 Composite Variables and Explanation and Summary Statistics

Respondents (%)

Composite

Variable Description All Male Female
D_IDRefs = 1

D_IDRefs? Dummy (D_IDRefs = 1) indicating at least 1 ID refusal 3.83 3.65 3.98
D_TBRefs = 1

D_TBRefs” Dummy (D_TBRefs = 1) indicating at least 1 TB refusal 13.90 13.92 13.96
D_AllRefs = 1

D_AllIRefs¢ Dummy (D_AlIRefs = 1) indicating at least 1 ID or TB refusal 16.31 16.00 16.58
Mean of C_IDRefs for (C_IDRefs > 0)

C_IDRefs Count of ID refusals 1.20 1.20 1.22
Mean of C_TBRefs for (C_TBRefs > 0)

C_TBRefs Count of TB refusals 0.27 0.28 0.27
Mean of C_AllRefs for (C_AllRefs > 0)

C_AllRefs Count of all (ID plus TB) refusals 1.47 1.47 1.48

7 IDRefs refer to those question refusals associated with identification or sociodemographic information.
b TBRefs refer to those question refusals associated with position or travel behavior.

¢ AllRefs is the total of IDRefs plus TBRefs.

between males and females persist after controlling for
factors other than gender that might potentially affect
the composite variables giving refusal propensity.

MobpEeL RESULTS

In order to analyze differences in propensity to give infor-
mation, three logit regressions (for D_IDRefs, D_TBRefs,
and D_AlIRefs) are estimated. The control variables and
results obtained from each of the three models are shown
in Table 2. The public use data set from the CMAP
Travel Tracker Survey was joined to data sets containing
a number of environmental factors based on the Census
tract of the home location of the persons surveyed. Envi-
ronmental factors developed for the Chicago area spatial
decision support system (SDSS) (Thakuriah et al. 2003)
were used to hold elements that might impact feelings
of security versus privacy (such as crime levels and traf-
fic crashes) constant and to reflect the urban ecological
context of the surveyed population (such as transit avail-
ability). A number of models, including ordinary least
squares regression, zero-inflated Poisson, and negative
binomial, were tested by using various combinations of
gender, age, and presence or absence of children at the
person and household levels. None of the variables asso-
ciated with gender were found to be significant, includ-
ing a dummy variable indicating gender, gender by age,
or gender by presence of children in the household. The
general logistic model results shown in Table 2 indicate
the influence of those factors that may affect identifica-
tion refusals, position refusals, or total refusals. While
the degree of response refusal or uncertainty was mod-
eled, it was not significantly different from simply mod-
eling the presence or absence of a refusal to one or more

relevant questions. As shown in Table 2, the general gen-
der attribute of FemDum had no significant influence on
the propensity of a person to refuse to answer questions
related to specific factors. Those factors that are shown
to have a significant degree of influence, such as living in
a Census tract with a high minority or high low-income
population (E]J_tract), age (Age), and income (Incom),
among others, tend to be relevant to person-based, as
opposed to group-based, characteristics.

Various factors may be considered in understanding the
result of lack of significant differences among men and
women. The first is that the agency for which the survey
was conducted, CMAP, is a generally trusted agency, and
well-known in the Chicago region. The issue of trust, as
noted above, is one of the most influential in the deter-
mination of whether a person will respond to a survey or
respond to all questions asked. The lack of major trust vio-
lations of information collected by government agencies in
recent history may have contributed partially to the low
rates of participant refusals. The fact that this survey was
conducted by a trusted agency may have influenced the
willingness of the respondents to answer all questions.

A second issue to address is that of nonresponse. For
the pilot test, an overall response rate of 9% was achieved
(NuStats 2006), while a 10% response rate for the full
study was obtained (NuStats 2008). The authors did not
have access to information on nonresponders, making it
difficult to evaluate fully the influence of gender on this
set. While various factors influence nonresponse, including
time and availability, it is likely that privacy concerns will
impact the willingness of some persons to participate. Con-
sidering Westin’s privacy index, it is possible that many
of those persons who fall within the privacy fundamental-
ist or privacy pragmatist groups chose not to participate
in the survey at all, and consequently, their information

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/22887

pyWomen s Issues in Transportation: Summary of the 4th International Conference, Volume 2: Technical Paper

124 WOMEN’S ISSUES IN TRANSPORTATION, VOLUME 2

TABLE 2 Model Variables and Results

Estimate
Model I: Position Model II: Identification Model III: All
Refusals: Refusals: Refusals:
Parameter Description p(D_TBRef=1) (p(D_IDRef=1) p(D_AllRef=1)
Intercept —8.1922 —3.8629 —4.1687
FemDum Person is female —0.0791 —0.00111 0.0102
Crime_low Crime rate of the home Census tract is
in the lower quartile —0.00744 0.0618 0.0531
Crime_med Crime rate of the home Census tract is
in the second or third quartile —0.0003 0.1018 0.0865
Crime_high Crime rate of the home Census tract is
in the upper quartile 0.0123 0.0963 0.1164
EJ_tract Home Census tract is characterized by a minority
or low-income population above the region median 0.2449 0.1978 0.2358
Age Age of respondent 0.0624 0.0143 0.0243
HHSize Household size 0.3563 —0.0817 -0.0218
Educa Highest level of educational attainment 0.0595 -0.0386 —0.0203
Incom Income variable 0.1598 0.3234 0.3046
CookCo Household resides in Cook County —8.94E-06 0.0617 0.0658
PTrips1 Number of person-trips reported during interview 0.0372 -0.0112 —0.00618
TAI Transit Availability Index (see SDSS website at
http://www.utc.uic.edu) 0.0249 -0.1085 -0.0372
TEAI Origin Employment Accessibility Index
(see SDSS website) 0.2019 —0.1504 -0.1013
LicDum Survey respondent holds a valid driver’s license —1.2046 —0.2536 —0.4961
Homemkr Survey respondent is a homemaker —0.0953 0.3063 0.2501
Tot_crash Total number of automobile crashes reported in
the home Census tract 0.00738 0.00455 0.00464

was not included in the analysis. Additional information
on the nonrespondents would allow for a more nuanced
determination on the influence of gender. On the basis of
the obtained results, particularly those associated with age,
it is possible that the persons who elected to participate in
the study have a lower degree of privacy sensitivity. If this
is the case, it would be useful to conduct a different study
that would stratify persons according to Westin’s index to
determine if the lack of gender influence holds true across
all categories. In general, far greater variation is needed in
the preferences of subjects studied for these insights to be
gleaned from empirical studies.

Finally, the finding of no significance is, of itself, a find-
ing. Little research has been conducted on gender influ-
ences on privacy preferences, beyond basic analyses such as
those conducted by Westin (1998) and Ackerman (1999)
as part of larger studies. While this study has a number of
limitations, outlined more fully below, the general findings
in relationship to privacy preferences of women related to
identification and position variables may provide a basis
upon which to base future studies, particularly if more
work is conducted to tease out relationships regarding
the balance between privacy, security, and utility that the
respondent believes will accrue by providing information
(including better traffic management and congestion allevi-
ation, time savings, and so on). One potential would be to
conduct specific research on gendered privacy preferences

by looking at both stated and revealed preferences based on
participation and response.

CONCLUSIONS

The above review identifies a number of issues for concern
in the relationship between transportation, data needs, and
gender-based privacy preferences. Transportation agencies
and actors are increasingly reliant on data to effectively
plan and implement transportation improvements. Dif-
ferences in travel patterns between genders (Turner and
Niemeier 1997; McGuckin and Murakami 1999; Matthies
et al. 2002) highlight the need to make certain that rep-
resentative data have been collected from both men and
women. Two primary concerns related to privacy and data,
that of general willingness to share data and the poten-
tial for that willingness to affect willingness to adopt ITS
and LBS, are emergent in the transportation realm. While
the research reported above has indicated that men and
women may have divergent privacy preferences, it is pos-
sible that the presence of a trusted entity in data collection
efforts may have encouraged those respondents who have
already agreed to participate to provide the data requested,
thus minimizing item nonresponse in general and question
refusals in particular. The relatively low response rate of
10% achieved by CMAP, however, may indicate that the
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presence of a trusted entity is a necessary, but not suffi-
cient, condition for encouraging participation. However,
far greater variation is needed in the preferences of sub-
jects studied for these insights to be gleaned from empirical
studies, an idea also noted by Hann et al. (2002). Without
additional information regarding refusal to participate it is
difficult to draw larger conclusions on the revealed privacy
preferences of women as a whole.

On the basis of the results of the empirical study, it
may tentatively be concluded that once the initial hurdle
of participation is overcome, women do not differ signifi-
cantly from men in their willingness to provide responses
to questions of demographics and travel behavior—that
is, women who choose to participate will quite possibly
be no different in terms of privacy preferences compared
to men. This finding indicates that the survey data that are
currently used are likely adequate in this regard for rep-
resenting both men’s and women’s travel behaviors. This
finding, combined with other studies revealing attitudes
toward privacy expressed by women in general, may indi-
cate that while privacy concerns may present a barrier
toward women’s adoption of ITS and LBS, for those per-
sons who are likely to adopt, data will be fully reported.
Such a conclusion, though somewhat speculative, would
support the use of data collected from ITS and LBS appli-
cations for transportation purposes, as it is likely that gen-
dered differences would be accurately reflected.

One potential method of overcoming the propensity
toward nonresponse would be to more fully determine the
privacy-utility trade-offs, such as those seen in the OnStar
experience. For users of OnStar, the safety and security
benefits attained outweigh the privacy cost of surrender-
ing certain private data. Hann et al. (2002) argue that
privacy concerns are not absolute, but rather that they
are subject to trade for economic benefits. In the context
of ITS and LBS adoption, such benefits may be accrued
through savings of time or safety, and these might balance
out concerns of improper access or other privacy-related
issues. While the study found no significant gender-based
preferences, it is possible that further evaluation of such
trade-offs might identify specific issues or concerns that
would better encourage women to participate in ITS and
LBS adoption despite privacy concerns.

A few research limitations should be noted. First, infor-
mation on survey nonrespondents is not available, which
limits the degree to which the conclusions may be claimed
to represent the population as a whole. Second, the use
of proxy variables to reflect privacy preferences is not
ideal. Item nonresponse has been linked to privacy prefer-
ences vis-a-vis reluctance to share information; however,
it should not be concluded that privacy preferences are
the sole reason for item nonresponse. Discomfort over
income or age, an inability to recall information, or other
facts may influence the ability or willingness of a person
to respond to a given question. The use of item nonre-

sponse as a privacy proxy in this study has been done in
order to utilize existing relevant data to determine if a sys-
tematic relationship may exist in patterns of nonresponse
and gender and environmental factors.
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Gender Differences in Self-Reported

Evacuation Experiences
Analysis of the City Assisted Evacuation Program

During Hurricane Gustav

Pamela Jenkins, John L. Renne, and John Kiefer, University of New Orleans, Louisiana

The landfall of Hurricane Gustav in 2008 set in motion
the New Orleans, Louisiana, City Assisted Evacuation
Plan (CAEP), one of the largest publicly assisted evacua-
tions in American history. The gendered response to the
Hurricane Gustav evacuation is placed in the aftermath of
the evacuations of Hurricanes Katrina and Rita. Findings
from two sets of data, including interviews with Katrina
evacuees, suggest that significant gender-based differences
exist in evacuation experiences. Women have significantly
less access to a reliable vehicle for self-evacuation, making
them more dependent on a viable CAEP. Women are also
significantly more likely to depend on nonfamily entities
such as social service agencies for enrollment in CAEP.
Overrepresentation of female heads of households in vul-
nerable communities makes lack of adequate finances
a significant barrier to evacuation. While almost three-
quarters of the CAEP participants for Gustav were satis-
fied with CAEP, women were significantly more likely to
report dissatisfaction.

urricane Katrina and its aftermath have become
che touchstone for failure—at every level, the sys-

tem failed to respond in a way that could have
prevented the deaths of many more Gulf coast residents.
Subsequently, the measure of hurricane preparedness and
response is now compared to the experience of Hurricanes
Katrina and Rita. Within response to disaster are differ-
ences by identity including race, class, gender, and age.
Hurricanes are complex social events, from the warnings
to the evacuation, response, and recovery. At every phase

127

of a disaster, research has shown that women and men
react differently to the events (Enarson and Phillips 2008;
Enarson and Meyreles 2004). This study attempts to iso-
late the gendered response to the evacuation of Hurricane
Gustav, which struck Southeast Louisiana in 2008 and
put into motion one of the largest publicly assisted evacu-
ations in American history, known as the New Orleans
City Assisted Evacuation Plan (CAEP).! The gendered
response to evacuation is placed in the aftermath of the
evacuation and response of Hurricanes Katrina and Rita.

(GENDER AND TRANSPORTATION

The evacuation experience begins and ends with travel,
mostly by car, but occasionally by other means. Travel,
like most other experiences, is gendered, meaning men
and women demonstrate different behavior patterns.
The brief section below outlines how travel by gender
emerged for women and men in normal circumstances.
Since the Second World War, significant changes have
occurred in the social and economic role of women in
society that have resulted in large percentages of women
entering the workforce and obtaining driver’s licenses
(McGuckin and Murakami 1999). Correspondingly,
these changes have yielded shifts in how women travel.
From 1969 to 1995, women have outpaced men with a
growth of 11% in the average annual person-trips taken

! For a more detailed description of CAEP, see The National Study on
Carless and Special Needs Evacuation Planning: Case Studies (2009) by
JohnRenne, Thomas Sanchez,and Robert Peterson. http://planning.uno
.edu/docs/CASE%20STUDY %20March%2018th.pdf.
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(Hu and Young 1999; Schintler et al. 2000). A significant
difference between genders is that women have more
complexity and purpose of trip making (Schintler et al.
2000), which stems from balancing traditional roles as
caregivers to modern roles as breadwinners.

Studies that examine aggregate gender differences in
travel behavior report that women have shorter average
trip lengths (Giuliano 1979; Gordon et al. 1989; Han-
son and Johnston 1985; Hu and Young 1993; Madden
1981; Mauch and Taylor 1997; Michelson 1983; Pickup
1985, 1989; Rosenbloom 1987; Rutherford and Gerda
1989; Schintler et al. 2000). Mauch and Taylor (1997)
reported that the average trip length for women was
21.8 min as compared to 24.8 min for men. However,
women make more trips (Koppelman et al. 1978; Michel-
son 1983; Rosenbloom 1987; Rosenbloom and Burns
1993); for example, women make 75% more grocery
trips than men (Mauch and Taylor 1997). McGuckin
and Murakami (1999) reported that 61.2% of women
make at least one stop after work, and 28.3% make at
least two stops or more. In comparison, only 46.4% of
men make one stop on the way home from work, and
17.7% make two or more stops.

A study of the 2001 National Household Travel Sur-
vey found that women were more likely to carpool than
men (51.5% versus 44.7%, respectively) and less like to
ride a bicycle (0.5% versus 1.2%, respectively) (Pucher
and Renne 2003). Lower percentages of women biking
could result from perceived danger, as women tend to
be more risk averse as compared to men with respect to
transportation choice (Schintler et al. 2000). This could
have implications for evacuation planning, which will be
discussed later.

Aggregate studies mask important variations in travel
behavior among gender, race or ethnicity, and house-
hold structure. For example, while women conduct
more child chauffeuring and make more household-
serving trips than men, single men and women without
children demonstrate similar travel patterns (McGuckin
and Murakami 1999). “In households with children,
women create complex trip chains substantially more
than women without children, or than men” (McGuckin
and Murakami 1999, 79). Interestingly, single women
with children exhibit significantly different patterns of
trip chaining as compared to single men with children.
Among single mothers, 65% with children under 5 years
of age stop on their way to work as compared to only a
third of single fathers with children under 5 years of age
(McGuckin and Murakami 1999).

One study found that both gender and race or ethnicity
were associated with higher commute times and higher
levels of transit use among nonwhite women (Wilson and
Johnston-Anumonwo 1995 cited in Mauch and Taylor
1997). Another found that gender variation in commut-
ing behavior was greater among whites than nonwhites

and that “workplace factors such as income, occupa-
tion, and job accessibility are important in explaining the
influence of race/ethnicity and gender on travel” (McLaf-
ferty and Preston 1991 cited in Mauch and Taylor 1997,
147). Employment for women is more concentrated in
the retail and service sectors, which tend to be lower paid
and closer to home (McGuckin and Murakami 1999).
Mauch and Taylor (1997) found that gender differences
in commuting travel time were greatest among whites
and lowest among Hispanics; however, the gender varia-
tion in child-serving trips during commuting was highest
among Hispanics (215% difference), followed by whites
(152% difference), blacks (60% difference), and lowest
among Asians and Pacific Islanders (5% difference). As
with travel, the evacuation experience is just beginning
to be examined from a gendered lens.

GENDER IMPLICATIONS FOR EVACUATION

Research on “gender has not been central in the field
of disaster studies, and how (if at all) such factors dif-
ferentially affect women and men is not clearly identi-
fiable” (Gladwin and Peacock 1997 cited in Bateman
and Edwards 2002, 108). Evacuation planning has been
overlooked in the area of women’s studies as related to
transportation. A keyword search for “evacuation” and
“disaster” yielded no results throughout the proceedings
of the 2004 Transportation Research Board’s Research
on Women’s Issues in Transportation conference. More-
over, a keyword search for “women” and “woman”
yielded no research results in two recent Transportation
Research Board publications: Special Report 294: The
Role of Transit in Emergency Evacuation (2008) and
NCHRP Synthesis 392: Transportation’s Role in Emer-
gency Evacuation and Reentry (2009).

The little research that has been conducted on this topic
reports that women are more likely to evacuate for hurri-
canes as compared with men (Bolin et al. 1996; Fothergill
1996). Bateman and Edwards (2002) summarize studies that
attributed differences related to women being more likely to
interpret warning signals as valid and accept them as well
as to personalize such warnings and have a heightened per-
ception of risk (e.g. Drabek 1969; Flynn 1979; Hodge et
al. 1981; Mack and Baker 1961). Bateman and Edwards
(2002) conclude that women are more likely to evacuate
“because of socially constructed gender differences in care-
giving roles, access to evacuation incentives, exposure to
risk and . . . a heightened perception of risk” (107).

STUDY METHODOLOGY

Two sets of data are used for this study: one descrip-
tive and qualitative, the other more quantitative. The
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descriptive section illustrates the experiences of the
evacuation and aftermath of Hurricane Katrina in
2005, which set the context for the evacuation of Hur-
ricane Gustav in 2008. The findings from the qualita-
tive interviews are taken from four sets of interviews,
two from neighborhoods in New Orleans and two
from communities of the displaced (one in Houston,
Texas, and the other Baton Rouge, Louisiana). The
interview schedules in all four settings included a sec-
tion on evacuation. From all the settings, there are a
total of 110 interviews. All the interviews were with
African-American respondents, 60% women and
40% men. The only section of the qualitative inter-
views used for this paper was the part that discussed
evacuation. These findings were arranged thematically
as they emerged from the data.

In October 2008 the Office of Homeland Secu-
rity and Emergency Preparedness of the City of New
Orleans provided an electronic database to the research
team at the University of New Orleans. The database
contained contact information for over 18,000 reg-
istrants from 7,000 families who had signed up for
the city-assisted evacuation. From that database, the
research team generated a random sample of more
than 700 names for the survey. A survey was designed
by the research team and reviewed by the Office of
Homeland Security and Emergency Preparedness.
Twenty volunteer graduate students trained in survey
administration systematically contacted the registrants
included in the sample during October and Novem-
ber of 2008. A total of 156 registrants reported either
that they did not evacuate or declined to participate in
the study; another 340 were registered for CAEP, but
used other means to evacuate. Only those who evacu-
ated were interviewed. Those who were registered for
CAEP but evacuated by other means were asked only
how they evacuated and to what location. As a result,
364 surveys were successfully completed of people
who evacuated by using CAEP. The results were ana-
lyzed by the research team beginning in January 2009.
This yielded results with a 95% confidence level and
a margin of error of 5%. SPSS was used to analyze
the data. Cross-tabulation revealed several interesting
differences in how males and females reported their
evacuation experience.

HurricANE KATRINA, EVACUATION,
AND GENDER

On the surface, the mandatory evacuation (not those that
sheltered in place) of Katrina was deemed successful, with
nearly 80% of the city leaving. But underneath that suc-
cess are a myriad of stories that reveal the trauma of the
evacuation and the long-term recovery. Several points of

the Katrina experience are salient to understand how the
responses to Gustav were shaped. First, while most of
the population evacuated, New Orleans did not have an
operating plan for evacuating the city. Most residents
were left on their own to figure out how to leave, where
to go, and what to do when they got there.

This travel experience as reported in the qualitative
interviews showed the complexity of the evacuation during
Katrina. All the people interviewed had some version of a
story about the trauma of the trip out of the city, includ-
ing one woman describing barely beating the storm as the
winds swirled around her car. While the state’s highway
contraflow for the interstate system worked fairly well,
nearly everything else was left to chance. A 2002 Institute
of Transportation Engineers Journal article estimated that
200,000 to 300,000 New Orleans residents lacked access
to private transportation for evacuation (Wolshon 2002).
Litman (2006) demonstrates the lack of pre-Katrina effort
made by New Orleans officials who knew of the problem,
but did little to address it; this situation is common across
the United States.

Nearly everyone interviewed caravanned in some
fashion out of the city; in other words, they left with
other family members. Many of these family members
were elderly or were seriously in need of health care. The
tasks for caring for these people on the way out of the
city primarily fell to the women in the car, as reflected
in the literature. One woman describes caring for her
80-year-old father with Alzheimer’s on the 16-h trip to
Baton Rouge (a trip that normally takes an hour). The
care for her father along with her husband, son, and
other relatives on this trip, without any support, proved
almost impossible for this woman. She would refer to
this trip as a “nightmare” and as “something she would
not want to go through again.”

In the same vein, many of these women and men had
to find new ways to get their loved ones out of the city.
One woman described finding the help that she needed
to transport her invalid, and in her words, “very large”
mother out of her house. She finally found some young
men with a pickup truck who put her mother and her
bed into the truck’s flatbed and drove to Baton Rouge.

Throughout the evacuation, the response, and the
recovery, normal travel was suspended. During evacu-
ation and for an indeterminate amount of time after the
event, the type of travel that became part of the evacuees’
everyday lives stretched their capacities both physically
and emotionally. For example, many of the evacuees
became part of the “long commute”—Baton Rouge
to New Orleans, Houston to New Orleans, Atlanta to
New Orleans. They would come back for their jobs, their
congregations, their homes, and their family members.
Women who might not have driven long distances before
began spending more and more time on the highways.
Also, many of these women and men had to learn to
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drive in new cities and new locations. Over and over
again, the interviewees reported that driving in Houston,
Atlanta, and Baton Rouge was so much more difficult
than in New Orleans.

Travel was certainly a gendered experience after
Katrina, although both women and men found them-
selves in unexpected and undefined situations. While the
planning for Gustav ameliorated some of the conditions,
the following data show how the experience was still not
without its problems.

HurricaNE GUSTAV

After Hurricanes Katrina and Rita, the City of New
Orleans implemented a plan that would, in fact, attempt
to evacuate the most vulnerable. When Hurricane Gustav
threatened New Orleans in August 2008, the city imple-
mented CAEP to help citizens who wanted to evacuate
during an emergency but were unable to evacuate on their
own. CAEP was not intended to replace individuals” and
families’ capacity to prepare and implement their own
evacuation. Rather, it is meant to be an evacuation strat-
egy of last resort and only for those citizens who have
no other means or have physical limitations that pro-
hibit self-evacuation. Those who believed they needed
assistance were asked to call the city’s 311 hotline and
answer the phone survey. Citizens were then notified via
postcard with further information about pick-up proce-
dures and bus stop locations. Their information is kept
in a database for assistance during an evacuation.

The city’s evacuation plan had been carefully devel-
oped since Hurricane Katrina in August 2005. The
revised CAEP was based on improvements and recom-
mendations by a post-Katrina collaborative regional
network of nongovernmental organizations and private
and government agencies meeting periodically under the
guidance of the Office of Homeland Security and Emer-
gency Preparedness in the years between Katrina and
Gustav.

In the days just before Gustav’s landfall, CAEP was
implemented. In the spring of 2009, the Mayor requested
the director of the city’s Office of Homeland Security
and Emergency Preparedness to evaluate the program.
While the city was not concerned with gendered expe-
riences, the data allow the examination of gender dif-
ferences. These differences are important, as addressing
them through careful subsequent disaster planning will
decrease the effects of a disaster on the most vulnerable
members of the community. In this survey of the most
vulnerable in the city, women, from these measures,
reported the greatest difficulty. These responses are by
women and men who could not leave on their own,
and thus give a glimpse of the most vulnerable and their
response to the aid provided by the city.

FINDINGS

Overall, there were significant differences by gender for
those who reported they were “very dissatisfied” with
CAEP as a whole. While almost three-quarters of the
participants were satisfied with the CAEP, women were
significantly more likely to report they were very dissatis-
fied than men.

Women Less Likely to Own a Vehicle and
Use It to Self-Evacuate

When asked the question about how they evacuated from
the city, significant differences by gender emerged for
those who had registered for but did not use CAEP. While
almost half the CAEP participants surveyed reported
they did not own a vehicle, more than one-quarter of the
males who registered for but did not use CAEP during
Hurricane Gustav reported they owned their own vehicle
and were able to use it to self-evacuate. Only 16.5% of
women owned a vehicle and were able to self-evacuate.
This indicates that men had access to substantially more
transportation resources than did women.

For the most part, when CAEP-registered respondents
did not use the city evacuation, they used their networks
of family and friends. They left with their daughters,
brothers, grandsons, or neighbors. Primarily, residents
left in vehicles, but a small number reported flying out of
New Orleans. Most of the women who registered but did
not use CAEP reported that they evacuated by bus or got
a ride with a friend or relative. This suggests that women
were far less likely to have the means to self-evacuate, and
hence were significantly more vulnerable in an evacuation
due to their lack of reliable transportation.

Finances More Likely to Be a Barrier to
Evacuation for Women

A wide variety of barriers to evacuation were reported by
those who registered for CAEP. Barriers seemed to affect
all participants regardless of gender, yet women were
significantly overrepresented in reporting that a lack of
finances served as a barrier to evacuation. While on its
surface this may seem to point to a need to better educate
evacuees that there are no costs for CAEP evacuation—
that is, transportation, meals, and shelter are provided
by the government—in reality, some of those surveyed
reported that this was not the case. Most notably, several
reported that there was no food at one shelter, and they
had to “go to McDonalds.” Although household-head
status was not specifically asked of respondents in this
survey, lack of adequate finances may have emerged as
a significant barrier for women due to the much higher
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number of female heads of households in vulnerable
communities.

Sheltering Issues More Likely to Be Reported
by Women

Shelter experiences were mostly negative and were
reported at significantly higher numbers by women. Par-
ticipant comments indicated that many felt they were
negatively stereotyped by shelter personnel. Many resi-
dents, particularly the elderly (significantly higher repre-
sentation by women) and mothers with small children,
felt unsafe. While some shelters made special provisions
for segregating older evacuees, most did not. Women’s
roles as caregivers may certainly have influenced their
experience in the shelter; they were not only responsible
for their own safety, but the safety of others. Also, shel-
ters often take over the traditional roles of women, so
women may be concerned about how these tasks are car-
ried out.

Men Needing Evacuation Assistance More Likely
to Be Enrolled in CAEP by a Family Member

There were significant differences by gender for those
who were enrolled in CAEP by a family member. While
three-quarters of the participants enrolled in CAEP by
calling 311 themselves, men were 2.5 times more likely
to be enrolled by a family member than women. Women
were far more likely to have either enrolled themselves,
or enrolled through a variety of organizations that
included Volunteers of America, dialysis centers, senior
citizen groups, Housing and Urban Development, Vet-
erans Administration Hospital ARC, and home health
assistance. Referral by outside groups seems to be an
important avenue, especially for women. The findings
suggest that men are more likely to have a local support
system than women, making the latter more vulnerable
during disasters.

Press reports indicated that there were long delays
in registering for CAEP in the days and hours before
Hurricane Gustav made landfall. Telephone lines were
overwhelmed. Yet the program had been in effect for
several years before Gustav. Data showed that only 7%
registered for CAEP through external organizations. In
a community made up of largely female-headed house-
holds, these women were often faced with CAEP enroll-
ment challenges that may have been overwhelming. The
competing duties of managing and caring for a household
while facing the potential dangers of an impending disas-
ter certainly made opportunities for enrollment in CAEP
difficult. As the data indicated, women were more likely
to have self-enrolled or to have enrolled through a civic

organization. This suggests an opportunity for the city to
work with organizations such as Volunteers of America,
dialysis centers, senior citizens groups, AARP, hospitals,
pharmacies, and others well in advance of hurricane sea-
son to identify and register vulnerable citizens.

Women Almost Twice As Likely to Report
“No Problems” with CAEP Transportation
Out of the City

Overall, the transport from the city was met with sto-
icism and gratitude. Individuals ranked the system as
“good” even if the buses were crowded or the train ride
was too long. Several comments show the variety:

e “They picked us up from our home and brought us
to the train station. From there we went by ambulance to
the airport and were taken by helicopter to LSU. All our
needs were met so I was happy.”

e “Wonderful ambulance took me to airport.”

When specifically asked to describe their transpor-
tation experiences out of the city using CAEP, women
reported “no problems” at almost twice the rate as men,
perhaps because women without their own transporta-
tion may be more accustomed to the vagaries of public
transportation.

Women Reported More Problems with
Reentry Than Men

Many CAEP participants reported that significant hard-
ships were experienced during reentry, and females reg-
istered the most concerns. Again, this may be due to the
overrepresentation of female heads of households. Yet
although there were problems with reentry in some neigh-
borhoods, almost 70% of evacuees rated their reentry
experience as good or better. For those who gave nega-
tive comments, most included being brought back “too
soon” or “too late.” For those reporting “too soon,” the
major complaint was lack of electricity and availability
of food in their neighborhoods. Some reported a lack
of medical services in their neighborhood. For women,
especially without their own transportation, returning to
a city with lack of services was difficult.

Women Reported They Were Almost Twice As
Likely to Evacuate for the Next Storm

Women and men were just as likely to report they would
evacuate for the next storm (almost three-quarters of those
who registered for CAEP reported they would evacuate
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again). Yet their reasons differed. Women were almost
twice as likely to report that they would evacuate for future
storms due to safety concerns as men. Most of the criticisms
related to safety were about the organization, especially the
pick-up stops. The concerns of safety are woven through-
out the Gustav experience and in other disasters—women
feel less safe in these new environments.

CONCLUSIONS AND RECOMMENDATIONS

No plan and implementation for evacuating New Orleans
or any urban area will be perfect. In the four years after
Hurricane Katrina, the city adopted a process of contin-
ued improvement in evacuation planning. However, the
survey indicated that there are still needs that must be
addressed to ensure a more complete evacuation of the
city’s most vulnerable citizens. The findings suggest that
there are some significant differences in evacuation expe-
riences based on gender. Women have significantly less
access to a reliable vehicle for self-evacuation, making
them far more dependent on a viable city-assisted evacu-
ation program. Women are also significantly more likely
to be dependent upon nonfamily entities for their enroll-
ment in CAEP, relying on various public service agencies.
The overrepresentation of female heads of households in
vulnerable communities makes lack of adequate finances
a significant barrier to evacuation.

It also must be recognized that lack of trust remains a
barrier to evacuation. New Orleans is not unique among
American cities in this distrust. Yet an overrepresenta-
tion of female heads of households suggests that women
from the most vulnerable communities may be those
most likely to consistently engage with city bureaucrats.
Trust in government requires the involvement of all the
city’s agencies, not just the Office of Homeland Security
and Emergency Preparedness. Street-level bureaucrats
within the police department, social services, and other
agencies often set the tone for the climate in the com-
munity. The authors suggest immediate implementation
of proactive, two-way communication between citizens
and government agencies to achieve a safe environment
with regard to disasters.

One particularly effective model is Project SAFE
(Safety and Future Empowerment). In Oakland, Califor-
nia, a local partnership of government, businesses, and
private citizens forged a partnership to reduce the costs
and consequences of disasters. The purpose of Project
SAFE is to ensure that public safety continues to be a
top priority and that businesses and the community will
be safer and less prone to damage or losses from major
emergencies. As a pilot community for Project SAFE,
Oakland received seed monies and support and resources
from the Federal Emergency Management Agency to
encourage loss-reduction community activities. These

activities involve initiatives in which agencies could
demonstrate their responsiveness to citizen concerns and
needs through appropriate and timely action taken by
the city in response to those concerns and needs. Cer-
tainly, this survey was a step in that direction. (See http:/
www.oaklandnet.com/oakweb/fire/safe/project.html for
information on Project SAFE in Oakland.)

From this sample of the most vulnerable, the authors
recommend that planners use information from a vari-
ety of sources (Jenkins and Phillips 2008) about pro-
viding resources for women. At the same time, it is
recommended that planning for the elderly be specifi-
cally addressed and commensurate familiarity with their
special needs by shelter personnel become common prac-
tice. On a neighborhood level, better planning for and
assessment of the condition of a neighborhood should
be done before returning evacuees. Participants may be
given an opportunity to decide when to return home.
Therefore, as was done in Gustav, it is likely that tempo-
rary shelters will need to be established in the city for the
returning CAEP participants.

Travel out of harm’s way reflects the social complexi-
ties of individuals® lives and the composition of their
neighborhoods. Understanding the strengths and the
challenges of the population will aid in future evacua-
tion planning.
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Nondrivers are a growing segment of the older popu-
lation, creating a fundamental mobility challenge for
larger and larger numbers of older Americans in the
United States and a looming policy and planning chal-
lenge. Women are twice as likely to be nondrivers as
are men of the same age. Although women are 60%
of the population 65 years of age and older, they are
75% of the nondrivers. This study focuses on older
nondriving women and examines their living arrange-
ments and their travel as passengers in vehicles. The
study found that although older women drive about
60% of men’s miles, they travel 85% as many miles
in vehicles as do men—more often as passengers.
Because of longevity, driving confidence, and medical
problems, the number of women who cease driving is
far larger than the number of men. Many households
with nondriving women are located in suburban and
rural areas, far from transit and other options. Finally,
the study found that nondriving women are heavily
dependent on family and friends for rides, especially
women who live alone or with another nondriver.
This research shows that when an older woman non-
driver is a passenger on a vehicle trip, three out of 10
times she is traveling with nonhousehold members. A
combination of factors, including suburbanization,
extended longevity, and the increase in older women
who live alone, will challenge communities to provide
safe mobility for people who can no longer drive. Pol-
icy and planning suggestions are discussed.
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1950s, Jessica Tandy plays the role of an aging woman

who lives alone in her old family home in Atlanta.
When it becomes clear that she can no longer safely drive
to the store or social activities, her son (played by Dan
Aykroyd), busy with his career and family, hires some-
one to drive her a couple of days a week. The driver
(Morgan Freeman) takes the job because he himself is
newly retired, slightly bored, and could use the money.

The movie provided some insight into a growing
social issue. Many older people want to stay in the homes
they know as long as possible—they age in place. Older
women who stop driving, especially older white women,
often live alone in suburban or rural areas far from tran-
sit and other transportation options. Although this is
not exclusively a “white women” transportation issue,
the data show that people of color are more likely to
live in urban areas, closer to transit. Although African-
American women are as likely as whites to live alone,
Hispanic and Asian women more often live with others
in the household.

It has been 20 years since Driving Miss Daisy first
appeared on the big screen, and now the issue of aging
drivers has become the focus of more and more planning
and safety initiatives. However, the challenge of how to
provide mobility options for older nondrivers is still vex-
ing and becoming more and more critical as the size of
the older population grows. Currently, there are approx-
imately 5 million people over the age of 65 who are not
licensed drivers. By 2020 that number will nearly double

In the movie Driving Miss Daisy (1989), set in the
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to 9.5 million. For people who no longer drive, traveling
to the store or the doctor’s office or visiting friends and
family is difficult, creating a risk for unmet needs, care,
and social isolation.

Often a health issue forces older women to reduce
their day-to-day travel, depend on others for rides, and
finally cease driving. According to the 2009 National
Household Travel Survey (NHTS), 6.4 million women
have a medical condition that makes it difficult to travel
(29% of all women 65 and older). Of these women, 84 %
have reduced their day-to-day travel, 49% limit driving
to daytime, and 61% rely on others for rides. This is con-
sistent with early research that has identified transporta-
tion service as a major component of elder care offered
by adult children of elderly parents (Nichols and Junk
1997). This research finds that older nondriving women
are heavily dependent on their husbands, first, then on
non-household members, to help meet their daily mobil-
ity needs.

Still, the lack of mobility for nondriving older women
is extremely high. According to the 2009 NHTS, more
than half of nondriving older women did not leave the
house on their assigned travel day.! This dearth of travel
is not by choice; about half of these nontravelers have
not made a trip in the past week and would like to get
out more. These new data are the first indication of
unmet mobility needs among the older population at a
national level.

The NHTS data series provides a unique source of
information on the characteristics of older women’s
travel, and the large sample of U.S. households allows
one to analyze specific segments of the older women non-
driver population. This paper begins with an overview of

! The NHTS assigns a random travel day to report travel for all
household members. Nontravelers did not make a single trip on that
assigned travel day.
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trends in women’s travel and then looks at demographic
factors (household size, income, and race) for older
women drivers and nondrivers. Following that, house-
hold and mobility patterns are explored for nondriving
women, by race and ethnicity. Finally, the vehicle occu-
pant characteristics are examined to see who is driving
when older women are passengers. Conclusions include
a summary of the findings as well as thoughts on future
research directions.

TRENDS IN WOMEN’s OVERALL
TRAVEL BEHAVIOR

Women of all ages drive fewer miles than men—on
average women drive just 60% of the miles men drive.
Vehicle miles of travel (VMT) is attributed to the driver’s
characteristics, so if a man and a woman are traveling
together in a vehicle and the man is driving, the VMT
for that trip is attributed to the man. Often, VMT is con-
fused with travel in vehicles, so in this paper the terms
“driver miles” and “person miles” are used to express
miles of travel in private vehicles.

In regard to person miles of travel in vehicles, whether
as a driver or as a passenger, men travel many more miles
alone [single-occupancy vehicle (SOV)], whereas women
travel slightly more miles in vehicles with more than one
person [multioccupant vehicle (MOV)]. In total, women
travel about 85% of the miles that men travel in vehicles
(person miles of travel), as shown in Figure 1.

Although women of all ages drive fewer miles on
average than men of the same age, trends indicate that
women are narrowing the gap. In 1977 young women
drivers (ages 20 to 34) drove 42% of the miles that men
of the same age drove, but by 2009 young women drove
73% of young men’s miles. Figure 2 shows the trends in

6,472 6,745

Miles in MOV Total PMT in Vehicles

FIGURE 1 Women’s and men’s annual miles in SOV and MOV travel and total person
miles of travel (PMT) in vehicles. (Source: 2009 NHTS.)
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FIGURE 2 Trends in women’s driver miles as a percentage of men’s. (Source: NHTS data series.)

driver miles of women in four age groups as a percent of
men in the same age group.

Social norms, employment levels among women, and
other factors (such as the increased number of licensed
women) have resulted in increased vehicle travel among
women of all ages. Those young women who were 20
to 34 years old in 1977 are 51 to 65 years old today.
In 1977 the average young woman drove just 6,500 mi
per year, whereas in 2009 the same cohort (now 51 to
65 years old) drive 9,600 mi—nearly 50% more. And
young women in 2009 (the older women of tomorrow)
drive 11,650 mi per year, almost twice as m