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Abstract

Between 1985 and 1987, a total of 400 pedestrians were fatally injured in
Virginia; more than half of the pedestrian fatalities occurred in an urban area of
the Commonwealth. Because little research had been conducted on urban pedes­
trian fatalities in Vtrginia, the Virginia Department of Motor Vehicles requested
that the VIrginia Transportation Research Council investigate the Common­
wealth's urban pedestrian fatalities during the period 1985 to 1987. The purpose
of the study was to identify situations and characteristics associated with urban
pedestrian fatalities and, subsequently, to use the information to develop pedes­
trian safety measures. The study includes a literature review; an examination of
accident reports of fatal pedestrian crashes occurring during the study period;
and an analysis of pedestrian characteristics, driver actions, roadway and envi­
ronmental factors, and vehicle factors present in the crashes.

Overall, negligent pedestrian behavior contributed to urban pedestrian fa­
talities more than factors related to driver behavior, the roadway and environ­
ment at the crash site, or the vehicle itself. Alcohol use by the pedestrian was
also found to be a major factor in urban pedestrian fatalities. High-risk periods
are the end of the week and weekends, late afternoon to late evening, darkness,
and fall and winter. Elderly pedestrians have greater difficulty negotiating com­
plex situations and are more likely than younger persons to be fatally injured
when struck by a vehicle. Across all age groups, males have a higher fatality
rate.
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EXECUTIVE SUMMARY

Introduction

In 1988, the Virginia Department of Motor Vehicles requested that the
Virginia Transportation Research Council conduct a study of pedestrian fatalities
on VIrginia's roadways. This report presents the first of two phases of the study
and attempts to identify situations and characteristics that lead to pedestrian fata­
lities in VIrginia's urban areas. The research analyzes fatal pedestrian crashes in
Virginia's urban areas from 1985 through 1987. Data were collected from police ac­
cident reports and were analyzed using the computer program Statistical Package
for the Social Sciences (SPSS). In VIrginia, 400 pedestrians were fatally injured
during the 3-year study period. Of these, 216 (54%) fatalities occurred in urban
areas and are the subject of this report.

Findings

The primary factor contributing to fatal pedestrian crashes was the influence
of alcohol and/or other drugs on the pedestrian: 34% of the involved pedestrians
were under the influence of alcohol and/or other drugs. In the 20-65 age group, at
least 50% of the males had been drinking and/or taking other drugs as compared
with 27% of the females. At least 50% of the pedestrians who had alcohol in their
blood had a blood alcohol concentration (BAC) of 0.20% or higher, with the excep­
tion of those pedestrians under age 20 or over age 75.

Older pedestrians were most at risk when crossing the street. Fifty-five per­
cent of the pedestrians were crossing the street when struck by a vehicle, whereas
16% were walking on or along the roadwa~ Those pedestrians age 55 or older were
approximately 7 times more likely to be struck by a vehicle while crossing the street
than while walking on or along the roa4way: Those under age 20, however, were
only 2 times as likely to be struck while crossing the street than while walking on or
along the roadway:

The largest proportion (17%) of fatal pedestrian crashes occurred in October.
The two seasons with the greatest proportion of crashes were fall (36%) and winter
(26%). The largest concentration of crashes (approximately 60%) occurred between
4 p.m. and midnight. Younger pedestrians (under age 25) tended to be struck be­
tween 4 p.m. and 8 p.m. (38%). Older pedestrians tended to be struck during the
day (i.e., between 8 a.m. and 8 p.m.), with 65% of those age 55 or older being struck
during these hours. The largest concentration of crashes (57%) occurred from
Thursday through Saturda~

In all age groups, the fatality rate was higher for males: 1.0 per 10,000 for
males and 0.3 per 10,000 for females. Among males, the fatality rates for
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teenagers, young adults (age 20-24) and older males (age 55+) were 4 to 5 times
higher than those for females in the same age group.

In terms of driver factors, younger drivers and male drivers were overrepre­
sented. In 53% of the crashes, the driver was between 20 and 34 years of age. Be­
ginning drivers (age 16-19) were the most overrepresented, comprising 6% of the
driver population but involved in 11% of the crashes. Male drivers, although com­
prising 51% of licensed urban drivers, were drivers in 68% of the crashes.

Drivers were cited for violating traffic laws in only 36% of the crashes, and
the most frequent violation (33%) was hit-and-run. The driver was also more fre­
quently sober than the pedestrian; approximately 80% of the drivers had not been
drinking prior to the crash, and less than 10% were impaired.

Lighting appeared to be more of a factor than weather. Weather conditions
were clear at the time of 65% of the crashes. However, 66% of the crashes occurred
during darkness, and 58% of those occurred at sites where the roadway was not
lighted.

In terms of vehicle and road factors, the vehicle that struck the pedestrian
was proceeding straight ahead at the time of 87% of the crashes and was traveling.
at least 40 mph at the time of nearly 50% of the crashes. Approximately 75% of the
crash sites were straight, level roadways, and approximately 52% were within 150
feet of an intersection.

Conclusions

1. Negligent pedestrian behavior contributed to the occurrence of fatal pedestrian
crashes more than factors associated with the driver of the vehicle, the roadway
and environment at the crash site, and the vehicle itself.

2. Alcohol and/or other drug use by the pedestrian is a major contributing factor in
· fatal pedestrian crashes ~xcept for crashes involving pedestrians under age 20

or age 55 or older.

3. The higher a pedestrian's BAC, the more likely the pedestrian is to be involved
in a fatal crash.

4. The end of the week and weekends are high risk periods for involvement in a
fatal pedestrian crash, particularly during the period from late afternoon to late
evening. However, elderly pedestrians are less at risk during this period than
are pedestrians in other age groups.

5. The risk of fatal pedestrian crashes is greater during darkness. However, there
are age-related differences in the level of risk throughout the da~

6. Elderly pedestrians encounter greater difficulty than younger persons in the ne­
gotiation of potentially complex situations, such as crossing the street in a
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densely populated urban area. They are also more likely to die as a result of the
impact.

7. Males engage in risk-taking behavior to a greater degree than females.

8. The statistics for Virginia are similar to those for other states that have studied
their urban fatal pedestrian crash problem. The exception is Virginia's lower
fatality rate among young children.

Recommendations

1. Investigate further the relationships between pedestrian behaviors and driver
behaviors in urban areas, with emphasis on determining differences among age
groups and between sexes.

2. Explore the feasibility of developing an ongoing program directed toward devel­
oping measures to prevent fatal injury in urban areas that can be taken by both
pedestrians and drivers.

3. Explore traffic engineering enhancements that might improve urban pedestrian
safety:

4. Through research, determine the elements of effective child pedestrian safety
programs in Virginia's urban areas and incorporate them into programs that
focus on pedestrian safety among the elderly.

vii
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FINAL REPORT

FACTORS ASSOCIATED WITH FATAL PEDESTRIAN CRASHES
IN VIRGINIA'S URBAN AREAS: 1985-1987

Michael E. Worthington
Research Scientist

INTRODUCTION

The history of crashes involving pedestrians and motor vehicles in the United
States extends back to the latter part of the 19th cent~ The first recorded traffic
fatality occurred in New York City in 1899-and the victim was a pedestrian (Amer­
ican Automobile Association [AAA], 1987).

In 1933, there were 12,840 pedestrian fatalities in the United States: 41% of
all traffic fatalities. This level of fatalities continued unti11946, when pedestrian
deaths declined to 34% of all traffic fatalities. In 1952, pedestrians comprised 24%
of traffic fatalities. By 1965, pedestrian fatalities had decreased to 18% and have
remained at approximately this level since then.

Pedestrian crashes occur primarily in urban areas. Approximately 83% of all
pedestrian-vehicle crashes and 74% of pedestrian fatalities in the United States in
1985 occurred in urban areas (Zegeer & Zegeer, 1988). One study in Maryland
(Bush, 1985) found that 93% of pedestrian crashes from 1974 through 1979 oc­
curred in either urban or suburban areas. In North Carolina, Linder et ale (1975)
found that fatally injured pedestrians accounted for 30% of the state's urban traffic
deaths in 1973 and 1974. According to Senevirante and Fraser (1987), the primary
objective of pedestrians in urban areas is movement between two points by the
shortest path; factors such as protection from weather, congestion-free sidewalks,
and safety"are secondary concerns.

PURPOSE AND SCOPE

The purpose of this study was to analyze the factors that are associated with
fatal pedestrian crashes in the urban areas ofVtrginia. The study identifies factors
associated with the pedestrian, the driver of the striking vehicle, the roadway and
environment, and the vehicle itseH: The information presented herein will be used
in the second phase of this study, which will focus on the development of pedestrian
safety measures in Virginia's urban areas.

22fJl



METHODOLOGY

In order to analyze the factors associated with fatal pedestrian crashes in
Virginia's urban areas, the accident reports of the investigating police officers for
fatal pedestrian crashes occurring from 1985 through 1987 were examined and
coded. Cross-tabulations were performed to ascertain associated pedestrian charac­
teristics, driver actions, roadway and environmental factors, and vehicle factors.
U.S. census data were used to identify the urban areas in Virginia.

In some cases, data included on accident reports were further investigated
subsequent to the submission of the reports and, as a result, additional data were
obtained. Specifically, in instances where the officer indicated that a pedestrian's or
a driver's blood alcohol concentration (BAC) was either "unknown" or "not drink­
ing," subsequent toxicology reports submitted by the medical examiner were re­
viewed. In those cases where the examiner's report supplemented the accident re­
port with more accurate information, data on BAC levels reported by the examiner
were used. 1.b be consistent with Virginia law, a BAC level of less than 0.05% was
coded as "drinking, ability not impaired," 0.05% to 0.10% was coded as "drinking,
impairment unknown," and 0.10% or higher was coded as "drinking, ability im­
paired."

LITERATURE REVIEW

The following factors associated with fatal pedestrian crashes were reviewed:

1. the pedestrian

2. the driver of the striking vehicle

3. the roadway and environment

4. the striking vehicle.

The Pedestrian

Age

Most research conducted in the United States indicates that the young and
the elderly are more involved in fatal pedestrian crashes than are other age groups.
Based on crash data from more than 1,900 cities, AAA found that children in the
2-14 age group, particularly ages 5 and 6, were overrepresented in pedestrian
crashes compared with their number in the general population (Prefer et al., 1982).
Another study that used data from 1977 through 1982 gathered at 317 signalized
intersections in urban areas of the United States reported that 15% of the fatally
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injured pedestrians were under age 14 and 21% were at least 65 (Zaidel & Hocher­
man, 1987). Additional research conducted in the United States and other coun­
tries indicated that young people and the elderly are overrepresented in fatal pedes­
trian crashes (AAA, 1984; Itoh, 1979; Knoblauch et al., 1978; Linder et al., 1975;
Preusser, 1988; Tsongos, 1984; Wilson & Grayson, 1980).

Explanations for the overrepresentation of young pedestrians have been of­
fered by several investigators. These explanations have in common a focus on the
behavioral characteristics particular to young children. A few investigators have
contended that children who become involved in all types of accidents, not just those
that are traffic related, may not be representative of children at a given develop­
mental level. Such children have been described as daring, overactive, impulsive,
and extroverted (Husband & Hinton, 1972; Manheimer & Mellinger, 1967; Salk,
1973; Viney, 1971) and have more frequent behavioral and emotional problems than
the rest of the population (Burton, 1968; Krall, 1953; Manheimer & Mellinger,
1967). They have also been classified as more aggressive and more attention seek­
ing, with poor interpersonal skills (Burton, 1968; Manheimer & Mellinger, 1967;
Vmey, 1971). Essentially, young children, by their nature, are more prone to acci­
dents.

The vulnerability of older persons in fatal pedestrian crashes has also been
addressed. In crashes where pedestrians are struck by the front of a vehicle, the
elderly appear more likely to sustain serious injury than younger adults at a compa­
rable impact speed (Ashton et al., 1977). In addition, the elderly are more likely
than other adults to employ a strategy for crossing the street that places them more
at risk. For example, they may delay before crossing the street, spend more time at
the curb, take longer to cross the road, and make more head movements before and
during crossing (Wilson & Grayson, 1980). These characteristics combine to make
the elderly particularly vulnerable to pedestrian crashes.

Several state studies have shown that age groups other than the young and
the elderly are overrepresented in fatal pedestrian crashes. In Maryland, Bush
(1985) examined statewide data on fatal pedestrian crashes that occurred from
1974 through 1979 and found that the 20-29 age group, representing 19% of the
state's population, comprised 32% of fatally injured pedestrians. Similarly, in their
analysis of pedestrian crashes in Montreal, Senevirante and Shuster (1989) found
that the greatest number of pedestrians involved in fatal crashes were in the 20-29
age group.

Sex

Male pedestrians in all age groups are significantly overrepresented in fatal
pedestrian crashes. According to Fell and Thth (1981), male pedestrians account for
70% of the fatalities and have 2 to 3 times the death rate per million population as
female pedestrians. Robertson et ale (1977), in their analysis ofurban intersection
pedestrian crashes from four data bases covering more than 5,300 cases, had simi­
lar results. Knoblauch et ale (1978) analyzed fatal pedestrian crashes occurring on
freeways in five states and found that 83% of the casualties were male.
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Explanations for the overrepresentation of males focus on sex-related differ­
ences in behavior. Apparently, males take more risks, are at risk more often, and
have a higher drinking rate than females (Fell & Toth, 1981).

Major Contributing Factors

The major factors most frequently cited in the literature that contribute to
fatal pedestrian crashes are risk-taking behavior by the pedestrian and the influ­
ence of alcohol and/or other drugs on the pedestrian.

In their study of fatal pedestrian crashes occurring on freeways, Knoblauch
et ale (1978) found that, at least one causal factor was specified in the accident
report in 97% ofthe crashes. The most frequently cited factor was risk-taking
behavior by the pedestrian, such as pushing a vehicle in the roadway, lying in the
roadway, and repairing a vehicle that had broken down. The National Safety Coun­
cil (1988) cited a Maryland study conducted in the early 1980s that indicated pedes­
trian crash victims on 55 mph roadways were generally in one of the following cate­
gories: disabled motorists, maintenance workers, hitchhikers or joggers, people
illegally walking or standing beside the roadway, riders waiting for prearranged
pickups, and people who dart unexpectedly in front of traffi.c-sometimes disabled
motorists, but often intoxicated persons or individuals with psychiatric disorders.

The use of alcohol by adult pedestrians is a major factor. Preusser (1988) re­
ported that as many as 50% of all fatally and seriously injured adult pedestrians
were drinking prior to being struck by the vehicle. In one study in New Orleans
(Blomberg et al., 1979),50% had been drinking and their BAC was extremely
high-approximately 50% of those who had been drinking had a level of at least
0.20%. Several other studies have also reported that pedestrian drinking is a major
factor in adult pedestrian crashes (Blomberg et al., 1979; Fell & Toth, 1981;
Marsden, 1972; Snyder, 1972).

Frequently, pedestrians involved in fatal crashes who have been drinking are
middle-aged males who have a variety of personal and social problems. Generally,
they are struck by a motor vehicle at night or on weekends (Snyder, 1972). Accord­
ing to AAA (1970), pedestrians involved in fatal crashes who are between the ages
of 35 and 44 appear to be the major group showing alcohol involvement. Alcohol is
not a significant factor among pedestrians over age 65.

TUne of Day

The time of day fatal pedestrian crashes occur has received considerable at­
tention in the literature. Generally, most research concludes that the largest pro­
portion of fatal crashes occur during the period from midaftemoon to midevening.

Pfefer et a1. (1982) found that the number of crashes in urban areas peaked
during the period from 3 p.m. to 6 p.m. (30% to 40%); smaller peaks occurred be­
tween 7 a.m. and 9 a.m. and between noon and 1 p.m.. Robertson et ale (1977) found
that the most dangerous time of day for pedestrians crossing at intersections was
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between 3 p.m.. and 6 p.m. In Montreal, Senevirante and Shuster (1989) found that
over 40% of the crashes occurred between noon and 6 p.m., with more than 22% of
all crashes occurring in the afternoon peak (3 p.m. to 6 p.m.) and 20% occurring in
the afternoon off-peak (noon to 3 p.m.).

Several investigators have contended that pedestrian crashes which occur
during darkness are more severe than those that occur during daylight hours.
Linder et ale (1975) found that 60% of pedestrian crashes occurred during daylight
hours but that those which occurred at night were more severe. In fact, although
only 32% of the pedestrian crashes occurred during darkness, 60% of the fatal
crashes occurred after dark. Thus, although more crashes occur during daylight, a
far greater percentage of the nighttime crashes are fatal. Farmer (1968) found that
54% of Canada's fatal pedestrian crashes occurred at night. He attributed this to
the inability of drivers to see pedestrians because of the darkness.

Other investigators have reported that fatal crashes involving alcohol­
impaired pedestrians almost always occur at night (Blomberg et al., 1979; Simpson
& Warren, 1979; Tell & Hazzard, 1985).

Day of Week

Much of the literature indicates that the majority of fatal pedestrian crashes
occur on Friday (Dlinois Department of Public Works and Buildings, 1966; Kraay,
1976; Linder et al., 1975; Robertson et al., 1977; Senevirante & Shuster, 1989).
Weekends (i.e., Saturday and Sunday) are also frequently cited as the days on
which fatal pedestrian crashes are common (Blomberg et al., 1979; Simpson & War­
ren, 1979).

Month

The greatest proportion of fatal pedestrian crashes typically occur in the fall
and winter months, when there is less daylight. October and December are fre­
quently cited as the months in which the largest proportion of fatal crashes occur
(Blomberg et al., 1979; Bush, 1985; Dlinois Department of Public Works and Build­
ings, 1966; Linder et al., 1975; Senevirante & Shuster, 1989; Zegeer & Zegeer,
1988).

The Driver

Most research points out that the driver is not at fault in the majority of fatal
pedestrian crashes. Zegeer's and Deen's (1976) study of fatal pedestrian crashes in
Kentucky found that the driver was typically speeding or driving recklessly when
the driver was at fault. Marsden's (1972) study of alcohol-related pedestrian fatali­
ties found that 64% of the drivers involved were reported to have been traveling at
or below the posted speed limit at the time of the collision.

s
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Linder et ale (1975) reported that 21% of the male drivers involved in fatal
pedestrian crashes in North Carolina were in the 16-20 age group. Almost 50%
were aged 30 or younger. After age 20 and up to age 70, the proportion of crash in­
volvement decreased as age (grouped in 5-year increments) increased for both male
and female drivers-the only exception was males in the 46-50 age group.

The Roadway and Environment

The type of roadway, intersection-related factors, speed limit, and weather
and lighting conditions playa part in the frequency and severity of fatal pedestrian
crashes. In general, crash sites are straight, level roadways (Zegeer & Deen, 1976;
Kraay, 1976).

Fell and Toth (1981) reported that 8% of fatal pedestrian crashes occurred on
limited access highways, although only 2% of all pedestrian crashes occurred on
such highways. Approximately 45% of the fatal crashes occurred on other major
roadways, although only 20% of all pedestrian crashes occurred on such roadways.
Local roads accounted for at least 75% of all pedestrian crashes but less than 50% of
fatal pedestrian crashes.

The posted speed limit at the site of the fatal crash is generally high. Fell
and Toth (1981) reported that one-third of fatal pedestrian crashes in the United
States occurred on high-speed roads and that more than 90% occurred at speeds­
greater than 30 mph. Knoblauch et ale (1978) found that the posted legal speed lim­
it at most crash sites on freeways was 55 mph, but the estimated preinvolvement
and impact speeds were 47.4 mph and 39.8 mph, respectively.

Approximately 20% of fatal pedestrian crashes in the United States occur at
intersections (Fell & Toth, 1981). Robertson et ale (1977), in their analysis of fatal
pedestrian crashes in urban areas, found that 40% to 50% of the crashes occurred at
intersections controlled by traffic signalso In several studies in the United States
and Israel, Zaidel and Hocherman (1987) reported that the majority of fatal pedes­
trian crashes at signalized intersections involved vehicles that were proceeding
straight ahead. Zegeer and Deen (1976) in their Kentucky study reported that, al­
though 20% of fatal pedestrian crashes occurred at intersections, only one-third of
them involved an illegal crossing.

Weather and visibility conditions are also factors. Simpson and Warren
(1979) analyzed a sample of 734 fatal pedestrian crashes in Canada and found that
the majority of pedestrians were killed in clear weather. Knoblauch et ale (1978)
found that only 15% of the fatal crashes occurred during rain, snow, or reduced visi­
bility conditions. They further reported that 66% occurred during dark or twilight
conditions, two-thirds of which were at night on an unlighted roadway: Ehrlich et
ale (1982) reported that poor visibility, or lack of conspicuity, has been identified as a
contributing causal factor in a large number of fatal pedestrian crashes during both
the day and the night in U.S. urban areas.
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The Vehicle

Most research indicates that passenger cars and light trucks are the most
common types of vehicles that strike pedestrians. Kraay (1976) analyzed fatal
pedestrian crashes that occurred in The Netherlands from 1968 through 1972 and
found that fatalities resulted primarily from collisions with passenger cars and sec­
ondarily from collisions with light trucks. Knoblauch et ale (1978) reported that
most of the striking vehicles in freeway crashes were full-sized passenger cars.

However, the heavier the striking vehicle, the more likely'it is that the pedes­
trian will be killed. Fell and Toth (1981) reported a strong relationship between ve­
hicle weight and pedestrian fatality. Vehicles that weigh in excess of 3,500 pounds
are twice as likely to be involved in a fatal pedestrian crash than vehicles weighing
from 1,500 to 2,000 pounds. Similar ratios hold true for tnlcks and buses.

ANALYSIS

Fatal pedestrian crashes in VIrginia's urban areas for the period 1985
through 1987 were analyzed. According to 1980 U.S. census data, an urban area is
defined as any county, city, or incorporated town with a population of at least 2,500
and with at least 50% of the population residing in the urbanized portion of the
jurisdiction. In 1980, a total of 3.5 million people lived in the 41 cities and 10 coun­
ties in VIrginia that met this definition. Virginia's urban jurisdictions are listed in
the appendix.

Pedestrian Factors

Number

During the study period, 400 fatal pedestrian crashes occurred in Virginia.
Of this number, 216 crashes (54.1%) occurred in an urban area. The fatality rate
was 0.6 per 10,000 urban population.

Age

The largest number of fatal pedestrian crashes (40) involved victims in the
25-34 age group, followed by those in the 55-64, 20-24, 65-74, and 75+ age groups,
respectively (see Figure 1). Although these five age groups comprised only 46.9% of
VIrginia's urban population, they were involved in 62.8% of the crashes. The pro­
portion of fatalities among the 20-24 and 25-34 age groups approximated their dis­
tribution among the urban population; however, the 55-64,65-74, and 75+ age
groups were overrepresented. All other age groups were underrepresented (see
Table 1).

7



50-.-----------------------------.

40 ~..- - - ..- - - _ - - .._ - _ .

II.

o
At:
LU

; 20
:::)

Z

-_ _•....._.._.._.._.._ _.._.._ _ __..- .

-
10-•••••••••_ ••••_ ••••- •••_ •••_ •••••- •••••••••_ ••••••••••_ ••••

-

- -

-
10 - ...--..----------...---------...---...---------------..
~

<5 5·7 8·10 11·15 16·19 20·24 25·34 35·44 45·54 55·64 65·74 75+

AGE GROUP

Figure 1. Pedestrian Fatalities by Age~

Table 1

Percentage ofUrban Population, Percentage of Fatal Urban
Pedestrian Crashes, and Urban Fatality Rates by Age

% OF URBAN % OF FATAL
AGE GROUP POPULATION URBAN CRASHES FATALITY RATE*

<5 6c7 4.2 0.4
5-7 3.9 2.8 0.4
8-10 4.6 1.9 0.2
11-15 7.8 3.7 0.3
16-19 7.7 6.0 0.5
20-24 11.0 11.1 0.6
26-34 18.2 18.5 0.6
35-44 12.3 9.7 0.5
45-54 10.0 8.8 0.5
55-64 8.9 12.0 0.8
65-74 5.5 10.6 1.2
75+ 3.3 10.6 2.0

TOTAL 10000** 100.0** 0.6

*Per 10,000 urban population.
**Does not total 100.0 due to rounding.
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Among fatally injured pedestrians under age 16, the rate (per 10,000 urban
population) ranged from 0.2 for the 8-10 age group (the lowest among all age
groups) to 0.4 for the 5-7 age group. The rate varied from 0.5 to 0.6 for those be­
tween 16 and 54 years. The rate increased to 0.8 for the 55-64 age group, increased
again to 1.2 for the 65-74 age group, and peaked at 2.0 for the 75+ age group (see
Table 1). Thus, for pedestrians 65 or older, the rate of fatal injury was dramatically
increased.

Sex and Age

Although males made up 48.6% of Virginia's urban population, they com­
prised 77.3% of fatally injured pedestrians in urban areas (see Table 2). In addi­
tion, the number of male pedestrians exceeded the number of female pedestrians in
all age groups. Further, male pedestrians were ovelTepresented in virtually all age
groups, and female pedestrians were underrepresented when compared with their
distribution among the urban population. The sole exception was children under
age 5, where fatality and population proportions were similar.

When pedestrian fatality rates were examined by sex and age of the pedes­
trian, the rates for males were consistently higher than those for females. For
males, the ra~ doubled from 0.4 for those under age 5 to 0.8 for those aged 5-7.
For ages 8-15, the rate declined. At age 16, the rate began to increase and leveled
off (1.0) for ages 20-34, declining slightly at age 35 and remaining steady until age
55, when the rate began to increase dramatically (1.4).

Among female pedestrians, the rate declined from 0.3 for those under age 5
to 0.0 for age groups 5--7 and 8-10 and then climbed slightly (0.2) and remained
fairly stable through age 44. At age 45, the rate began to increase gradually, with a
dramatic increase to 0.7 for the 65-74 age group and a peak at 1.0 for ages 75+.

Major Contributing Factors

The primary factor that contributed to fatal pedestrian crashes was the influ­
ence of alcohol and/or other drugs on the pedestrian (the major factor in 34.2% of
the fatal crashes). Pedestrian inattention or elTor was the second most frequently
cited factor (see Table 3).

Approximately 41% of the pedestrians had been drinking prior to the time
they were struck by the vehicle. Of those pedestrians whose BAC was reported,
85.9% had a BAC of at least 0.10% and 57.7% had a BAC of 0.20% or higher (see
Table 4 and Figure 2).

Male pedestrians were more likely to have been drinking and alcohol im­
paired than female pedestrians (see Table 5). Approximately 45% of male
pedestrians and 28% of female pedestrians had been drinking. Of the 70 male pe­
destrians who had been drinking, slightly more than 84% were impaired.

The majority of pedestrians aged 20-64 had been drinking prior to being
struck by the vehicle (see Figure 3). Alcohol involvement was comparatively low
among the other age groups. No pedestrians under age 16 had been drinking.
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Table 3

Major Contributing Factors

MAJOR FACTORS NO. %*

Pedestrian under influence of alcohol and/or other drugs 63 34.2
Pedestrian inattention or error 42 22.8
Driver inattention or error 20 10.9
Pedestrian and driver under influence of alcohol and/or 17 9.2

other drugs
Driver under influence of alcohol and/or other drugs 13 7.1
Driver speeding 9 4.9
Other factors** 20 10.9
Not stated 32 -
TOTAL 216 100.0

*Excludes "not stated."
**Includes driver handicap, weather or visibility conditions, slick road, pedestrian handicap, and
miscellaneous.

Table 4

Involvement ofAlcohol Among Pedestrians

ALCOHOLDNVOLVEMENT NO. %*

Had not been drinking 120 59.1
Drinking-impaired 68 33.5
Drinking-not impaired or not known ifimpaired 15 7.4
Not stated 13 -
TOTAL 216 100.0

*Excludes "not stated."

Table 5

Number and Percentage of Pedestrians
by Sex and Alcohol Involvement

MALE FEMALE TOTAL

ALCOHOL DNVOLVEMENT NO. % NO. % NO. %*

Had not been drinking 86 55.1 34 72.3 120 59.1
Drinking-impaired 59 37.8 9 19.1 68 33.5
Drinking-not impaired or 11 7.1 4 8.5 15 6.9

not known whether impaired
Not stated 13 -
TOTAL 156 100.0 47 100.0 216 100.0

*Excludes "not stated."
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Figure 2. BAC of Pedestrians Whose Level Was Reported.
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Table 6

Number and Percentage of Pedestrians
by Age, Sex, and Alcohol Involvement

MALES FEMALES
AGE NOT NOT

GROUP DRINKING DRINKING TOTAL DRINKING DRINKING TOTAL TOTAL

16-19 3 7 10 1 1 2 12
30.0% 70.0% 100.0% 50.0% 50.0% 100.0%

20-24 10 10 20 2 1 3 23
50.0% 50.0% 100.0% 66.7% 33.3% 100.0%

25-34 22 10 32 3 4 7 39
68.8% 31.2% 100.0% 42.9% 57.1% 100.0%

35-44 8 8 16 2 2 4 20
50.0% 50.0% 100.0% 50.0% 50.0% 10.0%

45-54 9 4 13 2 4 6 19
69.2% 30.8% 100.0% 50.0% 50.0% 100.0%

55-64 13 7 20 2 2 4 24
65.0% 35.0% 100.0% 50.0% 50.0% 100.0%

66-74 4 8 12 0 8 8 20
33.3% 66.7% 100.0% 0% 100.0% 100.0%

75+ 1 14 15 1 6 7 22
6.7% 93.3% 100.0% 14.3% 85.7% 100.0%

Not -- -- -- -- -- -- 37
stated

TOTAL 70 68 138 13 28 41 216
50.7% 49.3% 100.0% 31.7% 68.3% 100.0%

Among male pedestrians, alcohol appears as a crash factor beginning in the
20-24 age group; 50% of this group had been drinking (see Table 6). From age 20
through 64,61.4% had been drinking. At age 65, alcohol involvement declined con­
siderably; only 18.5% aged 65 or older had been drinking. Among female pedes­
trians, the number of fatalities within age groups was generally too small to permit
any meaningful analysis of alcohol involvement.

In analyzing BAC levels among pedestrians who had been drinking (see
Table 7), it was found that 62.7% aged 20-64 had a BAC level of at least 0.20%.
However, only four in the 16-19 and 75+ age groups had BAC results reported; thus
any meaningful analysis of these age groups was precluded.
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Table 7

Number and Percentage of Pedestrians in Age Group by BA~

AGE BAC

GROUP .050/0-.09% .100/0-.14% .150/0-.19% .20%+ TOTAL·

16-19 1 1 0 1 3
33.3% 33.3% 0% 33.3% 100.0%

20-24 1 1 2 5 9
11.1% 11.1% 22.2% 55.6% 100.0%

25-34 3 4 3 10 20
15.0% 20.0% 15.0% 50.0% 100.0%

35-44 0 1 1 5 7
0% 14.3% 14.3% 71.4% 100.0%

45-54 0 0 2 9 11
0% 0% 18.2% 81.8% 100.0%

55-64 0 2 2 8 12
0% 16.7% 16.7% 66.7% 100.0%

65-74 1 0 0 3 4
25.0% 0% 0% 75.0% 100.0%

75+ 0 0 1 0 1
0% 0% 100.0% 0% 100.0%

TOTAL 6 9 11 41 67
9.0% 13.4% 16.4% 61.2% 100.0%

*Percentages may not total 100.0% due to rounding.

The majority of pedestrians (55.3%) were crossing the street at the time they
were struck, and most of this group were crossing at a location other than an inter­
section (see Table 8). The second largest group (16%) were walking on or along the
roadway. Males were overrepresented in the accidents. Although comprising only
48.6% ofVtrginia's urban population, they represented approximately 75% of pedes­
trians who were fatally injured while crossing the street and approximately 79% of
those who were fatally injured while walking on or along the roadway.

In the analysis of differences among age groups (see Table 9), fatally injured
pedestrians under age 20 were approximately 2.5 times as likely to be struck while
crossing the street than while walking on or along the roadway. In contrast, pedes­
trians aged 55 or older were approximately 7 times as likely to be struck while
crossing the street than while walking on or along the roadway, and middle-aged

14



Table 8

Number and Percentage of Pedestrians
by Action of Pedestrian When Struck

PEDESTRIAN ACTION NO. %* % MALE

Crossing street 114 55.3 74.6
Walking on/along roadway 33 16.0 78.8
Darting out 13 6.3 61.6
Not in roadway 13 6.3 76.9
Vehicle broke down 6 2.9 100.0
Previous accident 4 1.9 75.0
Working in roadway 4 1.9 100.0
Other 19 9.2 89.5
Not stated 10 - -
TOTAL 216 100.0** 73.6

*Excludes "not stated."
*·Does not total 100.0 due to rounding.

Table 9

Number and Percentage of Pedestrians by Age
for Most Frequent Actions When Struck

PEDESTRIAN ACTION

WALKINGONI
AGE GROUP NO. CROSSING STREET ALONG ROADWAY

<6 9 4 (44.4%) 0
5-7 6 3 (60.0%) 0
8-10 4 2 (60.0%) 0
11-15 7 2 (28.6%) 2 (28.6%)
16-19 11 3 (27.3%) 4 (36.4%)
20-24 22 6 (22.7%) 4 (18.2%)
25-34 39 17 (43.6%) 11 (28.2%)
36-44 21 11 (62.4%) 2 ( 9.6%)
45-64 18 12 (66.7%) 2 (11.1%)
55-64 26 18 (69.2%) 6 (19.2%)
65-74 20 17 (85.0%) 2 (10.0%)
75+ 23 20 (87.0%) 1 ( 4.3%)

TOTAL 206 114 (66.3%) 33 (16.0%)

*Excludes 10 pedestrians for whom information was not specified on police report.
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pedestrians aged 35-54 were nearly 6 times as likely to be struck while crossing the
street than while walking on or along the roadwa~ Young adult pedestrians aged
20-34 were approximately 105 times as likely to be struck while crossing the street
than while walking on or along the roadway.

Time of Day and Age

In order to analyze data on fatal pedestrian crashes, the time of day was
divided into 2-hour increments (see Figure 4). The largest number of crashes oc­
curred between 8 p.m. and 10 p.m. (40 crashes). The smallest number occurred be­
tween 12 noon and 2 p.m.. (8 crashes). The largest concentration occurred from 4
p.m. to midnight (approximately 60%). An additional 22% occurred between mid­
night and 8 a.m.

Among pedestrians aged 55 or older, 65% were involved in fatal crashes be­
tween 8 a.1D.c and 8 p.m. These older pedestrians were fatally injured more often
during this period of the day than pedestrians in all other age groups.

In contrast, among pedestrians under age 65, 50% to 75% were fatally in­
jured between 4 pom. and midnight. Only approximately 43% of pedestrians aged
65 or older were involved in crashes during this time, and only 13% of them were
involved in crashes after 10 p.m.

Pedestrians aged 16-19 (46%) comprised the age group most involved in
crashes between midnight and 8 a.Dl. Crash involvement during this time was
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lowest among the 55-64 (3.8% of their fatal crashes) and 75+ age groups (4.3% of
their fatal crashes). Of fatally injured pedestrians aged 55 or older, 9.7% were in­
volved in crashes between midnight and 8 a.m. In addition, approximately 11% of
pedestrians aged 45-54 and 11% of those under age 16 were involved during this
time period.

Day of Week and Time of Day

The largest number of fatal pedestrian crashes (47) occurred on Saturday,
and almost as many on Friday-the smallest number (18) occurred on Monday (see
Figure 5). Beginning on Monday, the number of crashes per day increased as the
week lengthened, until the number sharply declined on Sunday. Although the peri­
od from Thursday through Saturday represents only 3 days of the week, approxi­
mately 57% of the fatal pedestrian crashes occurred on these days.

As indicated earlier, approximately 60% of all fatal pedestrian crashes
occurred between 4 p.m. and midnight. Of the 125 that occurred between 4 p.m.
and midnight, 60% occurred from Thursday through Saturday: Overall, at least
44% of the crashes on a given day of the week occurred between 4 p.m. and mid­
night, with a range from 44.4% on Monday to 65.9% on Friday (see Figure 6). Thus,
this time period is overrepresented in fatal crashes.
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Day of Week and Age

Table 10 provides data by day ofweek and age. Pedestrians under age 16
were involved in crashes in fairly equal proportions on all days of the week, with
the lowest involvement on Saturday. This was not true of other age groups.
Sixty-five percent aged 16-54 sustained fatal injuries from Thursday through Sat­
urday. Overinvolvement from Thursday through Saturday began to appear with
the 16-19 age group and continued through the 45-54 age group. The proportion of
pedestrians in each age group on these days ranged from 52.5% in the 25-34 age
group to 78.9% in the 45-54 age group.

Involvement in fatal crashes among pedestrians aged 55 or older was less
concentrated on weekends than among other age groups. On Monday, Tuesday,
Thursday, and Friday, 70.8% of fatally injured pedestrians aged 55 or older were in­
volved in fatal crashes, whereas only 19.4% were involved on Saturday and Sunday.
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Table 10

Number and Percentage of Pedestrians
by Age and Day of Week

DAY OF WEEK

AGE GROUP SUN MON TUE WED THUR FRI SAT TOTAL*

<5 0 2 3 0 2 1 1 9
0% 22.2% 33.3% 0% 22.2% 11.1% 11.1% 100.0%

5-7 2 1 0 1 1 1 0 6
33.3% 16.7% 0% 16.7% 16.7% 16.7% 0% 100.0%

8-10 0 0 0 1 0 3 0 4
0% 0% 0% 25.0% 0% 75.0% 0% 100.0%

11-15 3 0 1 3 0 0 1 8
37.5% 0% 12.5% 37'.5% 0% 0% 12.5% 100.0%

16-19 2 0 1 0 2 2 6 13
15.4% 0% 7.7% 0% 15.4% 15.4% 46.2% 100.0%

20-24 5 1 0 2 2 6 8 24
2008% 4.2% 0% 803% 8.3% 25.0% 33.3% 100.0%

25-34 9 2 3 5 4 6 11 40
22.2% 5.0% 7.5% 12.5% 10.0% 15.0% 27.5% 100.0%

35-44 1 1 3 2 3 4 7 21
4.8% _ 4.8% 14.3% 9.5% 14.3% 19.0% 33.3% 100.0%

45-54 0 0 2 2 2 6 7 19
0% 0% 10.5% 10.5% 10.5% 31.6% 36.8% 100.0%

55-64 0 4 3 2 8 6 3 26
0% 15.4% 11.5% 7.7% 30.8% 23.1% 11.5% 100.0%

65-74 3 3 5 2 4 4 2 23
13.0% 13.0% 21.7% 8.7% 17.4% 17.4% 8.7% 100.0%

75+ 5 4 1 3 4 5 1 23
21.7% 17.4% 4.3% 13.0% 17.4% 21.7% 4.3% 100.0%

TOTAL 30 18 22 23 32 44 47 216
13.9% 8.3% 10.2% 10.6% 14.8% 20.4% 21.8% 100.0%

*Percentages may not total 100.0% due to rounding.

19



,- 228 ()

Month and Season

The largest number of fatal pedestrian crashes (37) occurred in October, and
the smallest number (8) in March. The largest proportion of fatal pedestrian
crashes occurred in the fall (36.1%) and the winter (25.5%). Data were further ana­
lyzed to determine the extent of the problem during the seasons (see Table 11).

The data were first examined according to the time of the da~ In the win­
ter, 69.1% of the crashes occurred between 4 p.m. and midnight, and in the fall, only
56.4% of the crashes occurred during this time period. In the spring, 58.8% of the
crashes occurred between 4 p.m. and midnight, and in the summer, 46.9% occurred
during this time period. Approximately 15% to 18% of crashes in the winter and
spring occurred between midnight and 4 p.m., and approximately 20% to 26% of
crashes in the summer and fall occurred in this time period (see Table 11).

In the analysis of seasonal variations among age groups (see Table 12), it was
found that the fall was particularly dangerous for pedestrians aged 20-34 (45.3% of
fatal injuries in this group), 55 or older (38.9% in this group), and under 20 (30% in
this group). Among children under age 11, summer, spring, and fall were equally
dangerous seasons since approximately 30% of the accidents occurred in each sea­
son.

A comparatively high proportion of fatal pedestrian injuries in the 35-54
(35% of fatalities) and 55 or older (26.4% of fatalities) age groups were sustained in
the winter. This was also true of pedestrians aged 11-19 (71%).

Table 11

Number and Percentage of Crashes
by Season and Time of Day

MIDNIGHT- 8AM.- 4~M.-

SEASON 7:59A.M. 3:59~M. MIDNIGHT TOTAL*

Winter (Dec-Feb) 9 8 38 55
16.4% 14.5% 69.1% 100.0%

Spring (Mar-May) 6 8 20 34
17.6% 14.5% 58.8% 100.0%

Summer (Jun-Aug) 13 13 23 49
26.5% 26.5% 46.9% 100.0%

Fall (Sept-Nov) 19 15 44 78
24.4% 19.2% 56.4% 100.0%

TOTAL* 47 44 125 216

*Percentages may not total 100.0% due to rounding.
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Table 12

Number and Percentage of Crashes by Age and Season

WINTER SPRING SUMMER FALL
AGE GROUP (DEC-FEB) (MAR-MAY) (JUN-AUG) (SEPr-NOV) TOTAL*

<5 0 3 4 2 9
0% 33.3% 44.4% 22.2% 100.0%

5-7 1 1 2 2 6
16.7% 16.7% 33.3% 33.3% 100.0%

8-10 1 1 0 2 4
26.0% 25.0% 0% 50.0% 100.0%

11-15 5 0 0 3 8
62.6% 0% 0% 37.5% 100.0%

16-19 4 1 5 3 13
30.8%% 7.7% 38.5% 23.1% 100.0%

20-24 1 4 6 13 24
4.2% 16.7% 25.0% 54.2% 100.0%

25-34 10 8 6 16 40
25.0% 20.0% 15.0% 40.0% 100.0%

35-44 6 2 7 6 21
28.6% 9.5% 33.3% 28.6% 100.0%

45-54 8 3 5 3 19
42.1% 15.8%% 26.3% 15.8%% 100.0%

55-64 7 5 4 10 26
26.9% 19.2% 15.4% 38.5% 100.0%

65-74 5 3 7 8 23
21.8%% 13.0% 30.4% 34.8%% 100.0%

76+ 7 3 3 10 23
30.4% 13.0% 13.0% 43.5% 100.0%

TOTAL 66 34 49 78 216
26.6% 16.7% 22.7% 36.1% 100.0%

*Percentages may not total 100.0% due to rounding.
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Driver Factors

Age

Of the 194 drivers who struck a fatally injured pedestrian and whose ages
were reported by the investigating police officer, 102 were young adult drivers, aged
20-34; 46 were middle-aged drivers, aged 35-54; 25 were older drivers, aged 55 or
older; and 21 were beginning drivers, aged 16-19 (see Table 13). In the 26 fatal
pedestrian crashes where more than one vehicle struck the pedestrian, the informa­
tion concerns the driver of the vehicle that first struck the pedestrian.

When compared with their distribution among Virginia's licensed urban
drivers, it becomes apparent that beginning drivers were overrepresented in fatal
pedestrian crashes. Beginning drivers comprised 6.4% of licensed urban drivers yet
were involved in 10.8% of the crashes. Young adult drivers were also overrepresent­
ed, though not to the extent of beginning drivers.

Older drivers were underrepresented, comprising 21.8% of licensed urban
drivers yet involved in only 1209% of the fatal crashes. Middle-aged drivers were
also underrepresented, though not so much as older drivers.

Table 13

Percentage of Licensed Urban Drivers and Number and
Percentage of Drivers by Age Whose Vehicle Struck Pedestrian

% OFUCENSED NO. AND % OF DRIVERS
AGE GROUP URBAN DRIVERS WHO STRUCK PEDESTRIAN

16-19 6.4 21
10.8%

20-34 36.6 102
52.6%

35-54 35.3 46
23.7%

55+ 21.8 25
12.9%

TOTAL 100.0* 194
100.0%*

*Percentages do not total 100.0% due to rounding.

Sex

Although male drivers comprised approximately 51% of licensed urban driv­
ers, they were the drivers of 68% of the vehicles that struck fatally injured pedes­
trians (see Table 14).
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Table 14

Percentage of Licensed Urban Drivers and Percentage and
Number by Sex Whose Vehicle Struck Pedestrian

SEX OF % OF LICENSED NO. AND % OF DRIVERS
DRIVER URBAN DRIVERS WHO STRUCK PEDESTRIAN

Male 50.8 132
68.0%

Female 49.2 62
32.0%

TOTAL 100.0 194
100.0%

Age and Tim.e of Day

Among beginning drivers, 71.4% of their fatal pedestrian crashes occurred
between 4 p.m. and midnight. Among young adult drivers, 62.7% of their crashes
occurred during this time period. Middle-aged drivers were involved in 52.1% of
their crashes between 4 p.m. and midnight, and older drivers were involved in 48%
of their crashes during this time period (see Table 15).

Table 15

Number and Percentage of Drivers by Age and Time Period
When Vehicle Struck Pedestrian

12 MIDNIGHT- 8 A.M.- 4EM.-
AGE GROUP 7:59A.M. 3:59P.M. 11:59~M. TOTAL

16-19 3 3 15 21
14.3% 14.3% 71.4% 100.0%

20-34 25 13 64 102
24.5% 12.8% 62.7% 100.0%

35-54 9 13 24 46
19.6% 28.3% 52.1% 100.0%

55+ 1 12 12 25
4.0% 48.0% 48.0% 100.0%

TOTAL 38 41 115 194
19.6% 21.1% 59.3% 100.0%
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Beginning drivers were equally involved in fatal pedestrian crashes during
the midnight to 8 a.m. and the 8 a.m. to 4 p.m. time periods-14.3% of their crashes
occurred during each of the time periods. Young adult drivers were approximately 2
times as likely to be involved between midnight and 8 a.m. than between 8 a.m. and
4 p.m.-24.5% of their crashes occurred between midnight and 8 a.m., and 12.8%
between 8 a.m. and 4 p.m.

Middle-aged drivers were approximately 1.5 times as likely to be involved in
a fatal pedestrian crash between 8 a.m~ and 4 pom. than between midnight and 8
a.m.-28.3% of their crashes occurred between 8 a.m. and 4 p.m., and 19.6% be­
tween midnight and 8 a.m. Older drivers were equally involved in fatal pedestrian
crashes between 8 a.m. and 4 p.m. and between 4 p.m. and midnight (48% each);
however, they were less involved between midnight and 8 a.m. than any other
group of drivers--only 4% of their crashes occurred during this time period.

Traffic Violations

Information available on violations of traffic laws as reported by the investi­
gating officers indicated that drivers did not violate any traffic laws in 64% of the
fatal pedestrian crashes (see Table 16). In crashes where the driver did violate a
traffic law, the most frequent driver action was hit-and-run (but this violation could
be called an effect rather than the cause of the accident).

Table 16

Driver Actions

% OF ALL %OF
DRIVER ACTION NO. ACTIONS· VIOLATIONS

No violation oftraftic laws** 125 61.6 --
Hit-and-run 24 11.8 32.9
Driver inattention 16 7.9 21.9
Exceeding speed limit 10 4.9 13.7
Other violations··* 28 13.8 31.5·
Not stated 13 -- --
TOTAL 216 100.0

*Excludes "not stated."
**Includes avoiding pedestrian and avoiding another vehicle.
***Includes exceeding safe speed, but not speed limit; cutting in; not having right ofway;
improper turn; improper passing; other.

Age and Day of Week

Among beginning, young adult, an4 middle-aged drivers, approximately 57%
of the fatal pedestrian crashes for each group occurred from Thursday through
Saturday (see Table 17). Involvement from Thursday through Saturday was lowest
among older drivers-48% of their crashes occurred on these days.
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Table 17
Percentage and Number of Drivers by Age and Day of Week of Crash

AGE DAY OF WEEK

GROUP SUN MON TUE WED THUR FRI SAT TOTAL

16-19 23.8% 0% 19.0% 0% 4.8% 23.8% 28.6% 100.0%
5 0 4 0 1 5 6 21

20-24 4.3% 10.6% 12.8% 14.9% 10.6% 21.3% 25.5% 100.0%
2 5 6 7 5 10 12 47

25-34 18.2% 5.5% 9.1% 9.1% 16.4% 21.8% 20.0% 100.0%
10 3 5 5 9 12 11 55

35-44 18.5% 7.4% 3.7% 14.8% 18.5% 22.2% 14.8% 100.0%
5 2 1 4 5 6 4 27

45-54 10.5% 10.5% 5.3% 15.8% 15.8% 21.1% 21.1% 100.0%
2 2 1 3 3 4 4 19

55-64 25.0% 12.5% 0% 0% 37.5% 12.5% 12.5% 100.0%
2 1 0 0 3 1 1 8

66--74 10.0% 20.0% 10.0% 20.0% 10.0% 20.0% 10.0% 100.0%
1 2 1 2 1 2 1 10

75+ 0% 42.9% 0% 14.3% 14.3% 28.6% 0% 100.0%
0 3 0 1 1 2 0 7

TOTAL 13.9% 9.3% 9.3% 11.3% 14.4% 21.7% 20.1% 100.0%
27 18 18 22 28 42 39 194

*Percentage of row total; may not equal 100.0% due to rounding.

2""8) d. ~ ~ ~)

Speed of Vehicle

Approximately 40% of fatal pedestrian crashes occurred when the vehicle
that struck the pedestrian was traveling at a speed estimated by the investigating
officer to be at least 40 mph (see Table 18). Slightly more than 11% of the vehicles
were estimated to be traveling at least 50 mph. Approximately 26% of the vehicles
were estimated to be traveling less than 30 mph.

Alcohol Involvement

Approximately 79% of drivers involved in fatal pedestrian crashes had not
been drinking (see Table 19). Among the 39 drivers who had been drinking, 46.2%
were impaired. However, less than 10% of all drivers involved in fatal pedestrian
crashes were impaired.
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Table 18

Estimated Speed ofVehicles

VEHICLE SPEED (MPH) NO. %*

<10 5 2.8
10-19 11 6.1
20-29 39 21.7
30-39 54 30.0
40-49 46 25.6
50-54 9 5.0
55+ 16 8.9
Not stated 33 --
TOTAL 213 100.0

*Excludes "not stated."

Table 19

Alcohol Involvement of Drivers

DRIVER ALCOHOL INVOLVEMENT NO. %*

Had not been drinking 149 79.3
Drinking-impaired 18 9.6
Drinking-not impaired or unknown 21 11.2

whether impaired
Not stated 25 --
TOTAL 213 100.0

*Excludes "not stated"; does not equal 100.0% due to rounding.

Roadway and Environmental Factors

Weather and Roadway Surface Conditions

According to information contained in investigating officers' reports, weather
conditions were clear at the time of 65.3% of the crashes and the roadway surface
was dry at the time of 81.5% of the crashes (see Tables 20 and 21). Data obtained
from the state climatologist indicate that weather conditions were clear approxi­
mately 40% of the time in Virginia's urban areas during the study period.

According to the investigating officers' reports, weather conditions were rainy
at the time of 13.9% of the crashes and the roadway surface was wet at the time of
17.6% of the crashes. Climatological data indicate that weather conditions were
rainy approximately 31% of the time in VIrginia's urban areas during the study pe­
riod.
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Table 20

Weather at Time of Crash and During Study Period

WEATHER TIME OF CRASH STUDY PERIOD
CONDITION NO. % NO. %

Clear 141 65.3 435 39.7
Cloudy 37 17.1 285 26.0
Rainy 30 13.9 340 31.1
Other 8 3.7 35 3.2

TOTAL 216 100.0 1,095 100.0

*Includes fog, mist, ice, snow.

Table 21

Roadway Surface Conditions at Time of Crash

ROADWAY
CONDITION NO. %

Dry 176 81.5
Wet 38 17.6
Other 2 0.9

TOTAL 216 100.0

*Includes snow and ice.

Visibility and Light Conditions

At the time of 78% of the crashes, driver visibility was not obscured by road­
way or environmental factors (see Table 22). The driver's sight was obscured by
rain, snow, etc. on the windshield or by other roadway and environmental factors

Table 22

Driver Visibility at Time of Crash

DRIVER VISIBILITY NO. %*

Not obscured 149 78.0
Rain, snow, etc. on windshield 17 8.9
Obscured by moving vehicles 9 4.7
Other** 16 8.4
Not stated 22 -
TOTAL 213 100.0

*Excludes "not stated."
**Trees, crops, embankments, sun or headlight glare, load on vehicle,
parked vehicles, and other.
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Table 23

Light Conditions at Time of Crash

LIGHT CONDITIONS NO. %

Darkness-roadway lighted 83 38.6
Darkness-roadway not lighted 60 27.9
Daylight 59 27.4
Other* 13 6.0
Not stated 1 -
TOTAL 216 100.0

*Dusk and dawn.

(such as a parked vehicle or sun glare) in only 17.3% of the crashes. However, these
factors were not determined to be major contributors to fatal pedestrian crashes.

Approximately 28% of the crashes occurred after dark on an unlighted road­
way (see Table 23). An additional 38.6% occurred after dark on a lighted roadway.
Approximately 27.4% of the crashes occurred during daylight.

Posted Speed Limit, Roadway Alignment, and Intersections

The largest proportion of crashes (25.1%) occurred at a site where the posted
speed limit was 35 mph; however, almost as many occurred where the posted speed
limit was 45 mph or 25 mph (see Table 24). Of all the crashes, 54.9% occurred
where the posted speed limit was 35 mph or less. Further, 74.1% of them occurred
on a straight, level roadway and an additional 13.9% on a straight grade (see Table
25).

Table 24

Posted Speed Limits at Crash Sites

POSTED SPEED
LIMIT NO. %*

25 47 21.9
30 17 7.9
35 54 25.1
40 9 4.2
45 49 22.8
50 4 1.9
55 35 16.3
Not stated 1 --
TOTAL 216 100.0

*Excludes "not stated."
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Table 25

Alignment of Roadway at Crash Site

ROADWAY
ALIGNMENT NO. %

Straight-level 160 74.1
Grade-straight 30 13.9
Curve-level 13 6.0
Other* 13 6.0

TOTAL 216 100.0

*Includes grade-curve; hillcrest-straight; dip-straight.

Table 26

Intersection-Related Crashes by Type of Intersection

INTERSECTION TYPE NO. %*

Crossing 57 53.8
T 35 33.0
Offset 9 8.5
Branch 3 2.8
Interchange 2 1.9
Not intersection related 110 --

or not stated

TOTAL 216 100.0

*Excludes "not stated."

Fatal pedestrian crashes are known to have occurred within 150 feet of an
intersection in 106 of the 216 fatal pedestrian crashes between 1985 and 1987. Of
these, 53.8% occurred at a crossing and 33% at a "T" (see Table 26).

Vehicle Factors

In 75.1% of fatal pedestrian crashes, a passenger car struck the pedestrian.
A pickup or passenger truck was involved in approximately 11% of the crashes. Ac­
cording to data obtained from the VIrginia Department of Motor Vehicles, the pro­
portion of vehicles of these types that were registered in urban areas was similar to
the proportion involved in fatal pedestrian crashes (see Table 27). Vehicles were
proceeding straight ahead at the time of approximately 87% of the crashes (see
Table28).' .
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Table 27

Number and Percentage of Striking Vehicles by Type and Number
and Percentage of Registered Vehicles (1986) in Urban Areas by Type

STRUCK PEDESTRIAN REGISTERED (IN MILLIONS)

VEHICLE TYPE NO. %* NO. %

Passenger car 148 75.1 2.2 85.1**
Pickup or 21 10.7 - -

passenger truck
Van 10 5.1 0.1 5.1
Other*** 18 9.1 0.3 9.8
Not stated 16 - - -
TOTAL 213 100.0 2.6 100.0

*Excludes "not stated."
**Passenger cars and pickups or passenger tro.cks were included in the "passenger car"
type in data obtained from DMV:
***Includes straight tro.ck, tractor-trailer, bicycle, motorcycle, school bus, city transit bus, and
multipurpose vehicles.

Table 28

Vehicle Maneuver When Pedestrian Stzuck

VEHICLE MANEUVER NO. %.

Going straight 178 87.3
Ran off road to right 8 3.9
Other·* 18 8.8
Not stated 9 --
TOTAL 213 100.0

*Excludes "not stated."
**Includes making left or right turn, slowing or stopping, parking,
passing, ran off road to left, started from parked position, stopped
in traffic lane, changing lanes, and other.

CONCLUSIONS

Because there were no data available on pedestrian travel patterns in
Virginia's urban areas, the conclusions are somewhat tentative. In many instances,
data on exposure levels and associated pedestrian trip patterns in VIrginia's urban
areas would help make the conclusions more definitive. For example, overrepresen­
tation and underrepresentation in fatal pedestrian crashes among age groups were
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determined through a comparison of the percentage of the total fatal pedestrian
crashes for each age group to the percentage of the total urban population repre­
sented by each age group. A more precise method would allow for a comparison of
the percentage of pedestrian trips made by a given age group to the total number of
fatally injured pedestrians in the age group.

Conclusions that may tentatively be drawn from this study are as follows:

1. Negligent pedestrian behavior contributes to the occurrence offatal pedes­
trian crashes more so than factors associated with the driver ofthe vehicle that
struck the pedestrian, the roadway or environment at the crash site, or the vehicle
itself. The influence of alcohol and/or other drugs on the pedestrian and pedestrian
inattention or error contributed to the majority of fatal pedestrian crashes.

2. Alcohol and / or other drug use is not a major contributing factor in crashes
involving pedestrians under age 20 or aged 55 or older. No pedestrian under age 20
and only 22% of those aged 55 or older had been drinking, whereas 60% of the pe­
destrians aged 20-64 had been drinking.

3. The elderly are more likely than younger persons to be fatally injured rath­
er than nonfatally injured as a result ofbeing struck by a vehicle. Compared to
their distribution among the urban population, pedestrians age 55 or older were
overrepresented in fatal crashes and pedestrians under age 16 were underrepre­
sented. The fatality rate was the lowest among children under age 16, remained
steady through age 54, steadily increased through age 74, and reached its peak at
age 75 or older (2.0 per 10,000 population). More recently, greater focus has been
placed on the special needs of elderly citizens by a variety of public and private or­
ganizations. With the cooperation of transportation officials, urban planners, and
advocates of pedestrian safety, a reduction in the pedestrian fatality rate among the
elderly should be an attainable goal.

4. Virginia's child safety programs may be having a positive effect in prevent­
ing serious injury among young children. The fatality rate is lowest among children
under age 16 (0.3 per 10,000 population).

5. The higher a pedestrian's BAC level, the more likely a pedestrian is to be
involved in a fatal crash. In this study, 41% of the fatally injured pedestrians had
been drinking, and of these, 91% had a BAC above the legal limit for intoxication
(0.10%). Further, approximately 58% of the pedestrians who had been drinking had
a BAC of 0.20% or higher.

6. The end ofthe week and weekends are high risk periods for involvement in
a fatal pedestrian crash, particularly from late afternoon to late evening. However,
elderly pedestrians are less at risk during this period than are pedestrians in other
age groups. Nearly 60% of the fatal pedestrian crashes occurred from Thursday
through Saturday. On these days, 61% of the crashes occurred between 4 p.m. and
midnight.

7. The risk offatal pedestrian crashes is greater during darkness. However,
there are age-related differences in the level ofexposure to potential pedestrian risks
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throughout the day. Approximately 60% of fatal pedestrian crashes occurred be­
tween 4 p.m. and midnight, and an additional 22% occurred between midnight and
8 a.m. However, the involvement of young children and the elderly was compara­
tively small during these time periods. The majority (67%) of fatally injured pedes­
trians age 55 or older were involved in crashes between 8 a.m. and 8 p.m., and the
majority (56%) of fatally injured children under age 16 were involved in crashes be­
tween 4 p.m. and 8 p.mo Typically, young children are in school and/or under adult
supervision in the daylight hours and participate in recreational activities that are
less supervised during the period immediately after school. This period of the day is
also the time when many drivers return home from work or school. Thus, this may
be the time of day when young children are most vulnerable.

8. The elderly encounter greater difficulty than younger persons in negotiat­
ing potentially complex situations, such as crossing the street in densely populated
urban areas. The majority (55%) of fatally injured pedestrians were crossing the
street when struck by a vehicle. Pedestrians age 55 and older were more likely
than younger pedestrians to be crossing the street when struck. They were approxi­
mately 7 times as likely to be struck while crossing the street than when walking on
or along the roadway (the second most frequent pedestrian action at the time of the
fatal crash).

9. Males engage in risk-taking behavior to a greater degree than females.
Compared with their distribution in the general population, male pedestrians were
overrepresented in fatal pedestrian crashes, both as pedestrians and as drivers of
vehicles that struck pedestrians. Male pedestrians had a higher fatality rate than
female pedestrians, were 2 times as likely to have been drinking, and were about 3
times as likely to be crossing the street when struck. In addition, although males
made up approximately 51% of licensed drivers, they were involved in 68% of the
fatal pedestrian crashes.

10. Reduced visibility during times ofcomparatively heavy pedestrian and
vehicle volumes and during the seasons ofthe year when less daylight is available
plays a part in the occurrence offatal pedestrian crashes. In addition, poor visibility
plays a greater role in the occurrence offatal pedestrian crashes than do weather­
related or traffic engineering factors. The largest proportion of fatal pedestrian
crashes occurred in the fall (36%) and the winter (26%). Of the crashes that oc­
curred in the winter, 69% occurred between 4 p.m. and midnight; in the fall, 56%
occurred during this time period. Comparatively large proportions of preteens and
teenagers (71%) and persons age 55 or older (65%) were fatally injured in the fall or
winter. Nearly 65% of fatal pedestrian crashes occurred during clear weather, and
approximately 67% during darkness. There were no roadway or environmental con­
ditions that obstructed driver visibility in 78% of the crashes.

11. Driver involvement in fatal pedestrian crashes decreases as the age ofthe
driver increases.

12. Statistics for Virginia are similar to those for other states that have stu­
died their urban fatal pedestrian crash problem-the exception is Virginia's lower
fatality rate among young children.

32



RECOMMENDATIONS

1. Study and document the pedestrian behavior patterns ofVirginia's urban
population for the purposes ofdeveloping and implementing effective pedestrian
safety measures. In the absence of exposure data on the behaviors of pedestrians in
Virginia's urban population, it is difficult to determine the extent to which various
pedestrian groups are underrepresented or overrepresented in fatal pedestrian
crashes. For example, although this study found that the younger age groups were
underrepresented when compared with their distribution among the urban popula­
tion, no data were available on the proportion of walking trips made by persons in
these age groups. This precludes drawing inferences from data that would permit
comparisons among age groups based on patterns of pedestrian behavior.

In order to develop proposals for effective management of pedestrian flow and
safety, it is essential that the most current information concerning pedestrian vol­
umes, walking distances, and travel patterns by time of day, trip purpose, season of
year, etc., as well as corresponding vehicular volume data, be carefully considered.
In the absence of such information, it is difficult to make inferences about the true
factors that contribute to the present level of fatal pedestrian crashes.

2. Further investigate the relationships among pedestrian behaviors and
among driver behaviors in urban areas, with emphasis on determining differences
among age groups and between sexes. This study found, for example, that younger
male drivers, based on their distribution among the urban driver population, were
overrepresented in fatal pedestrian crashes, especially at night and on weekends.
It was suggested that younger male drivers are more likely than other drivers to
drive on weekends and at night.

With the CUlTent emphasis on walking as a healthy, recreational activity,
there is likely to be an increased volume of pedestrians walking during evenings
and on weekends. With a high pedestrian volume and a high vehicle volume during
evenings and on weekends, the potential for pedestrian crashes is increased. Valid
data on driver and pedestrian behaviors and volumes will be required in order to
develop and implement effective pedestrian safety measures. ·

3. Explore the feasibility ofdeveloping an ongoing program directed toward
preventive measures that can be taken by pedestrians and drivers to prevent fatal in­
juries in urban areas. The majority of fatal pedestrian crashes may be traced to
risk-taking behavior by the pedestrian. Many persons assume they can walk with
minimal risks. Although this may be true under the most ideal of conditions, this
report highlights several environmental and individual phenomena that may be
associated with the likelihood of fatal injury to the pedestrian. Drivers and pedes­
trians should be well informed about hazards to the pedestrian when conditions ex­
ist that could result in a pedestrian crash.

Balanced preventive programs should include training drivers to make ad­
justments for the fact that many pedestrians are unlikely to react quickly and ap­
propriately to an approaching vehicle. In addition, public information campaigns

33



should emphasize the risks to pedestrians posed by excessive alcohol consumption;
weekend pedestrian activities; hazards that result from poor visibility, including
evening, fall, and winter light conditions; and, for the elderly, the potentially com­
plex action of crossing the street.

4. Explore traffic engineering enhancements that might improve pedestrian
safety. Although traffic engineering factors were not identified as major contribu­
tors to fatal pedestrian crashes, attention should be paid to engineering strategies
that effectively separate pedestrians and vehicles. This recommendation implies
that pedestrian behavior may be extremely difficult to change. Moreover, some per­
sons are fatally injured in crashes that may not be preventable by measures aimed
solely at pedestrians (e.g, collisions that involve failures and inadequacies ofve­
hicles or drivers; environmental deficiencies such as inadequate sight lines, poor
lighting, and lack of sidewalks). Traditional efforts to prevent pedestrians, particu­
larly children, from being killed or injured have focused on pedestrian behavior;
comparatively little attention has been paid to strategies that effectively separate
them from vehicles.

5. Through research, determine the elements ofeffective child pedestrian safe­
ty programs in Virginia's urban areas and incorporate them into programs that
focus on pedestrian safety among the elderly. One finding in this research that con­
tradicts the findings of other research on fatal pedestrian crashes is the low fatality
rate among young children when compared with the rate among elderly pedes­
trians. Other research generally concludes that the pedestrian fatality problem is
equally serious for these groups.

In recent years, VIrginia has been very active in promoting child safety
through, a variety of state and local programs. One of the components of the pro­
grams emphasizes pedestrian safety: Although this research did not address evalu­
ative findings on the effectiveness of the programs, it was concluded that they may
be having a positive effect on the prevention of child injurieso If, in fact, the pro­
grams for children are effective in reducing injuries, there are probably elements in
the programs that can be modified and applied to similar progr~for the elderly.
Should this activity be undertaken, a reduction in pedestrian fatality rates among
VIrginia's elderly population might be realized.
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APPENDIX

List of Virginia's Urban Jurisdictions





CITIES

Alexandria
Bedford
Bristol
Buena Vista
Charlottesville
Chesapeake
Clifton Forge
Colonial Heights
Covington
Danville
Fairfax
Emporia
Falls Church
Franklin
Fredericksburg
Galax
Hampton
Harrisonburg
Hopewell
Lexington
Lynchburg
Manassas
Manassas Park
Martinsville
Newport News
Norfolk
Norton
Petersburg
Poquoson
Portsmouth 0

Radford
Richmond
Roanoke
Salem
South Boston
Staunton
Suffolk
VIrginia Beach
Waynesboro
Williamsburg
Winchester

41

COUNTIES

Arlington
Chesterfield
Fairfax
Henrico
Loudoun
Montgomery
Prince William
Roanoke
Warren
York

23()1
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