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Abstract

The four major metropolitan areas of Virginia were surveyed to determine the extent to
which safety restraints were being used by urban travelers. Observers were stationed at
selected 51gnallzed intersections and displayed to stopped motorists a clipboard bearing
the question "Are you wearing safety belts?” The observers then approached the vehicles to
visually verify any response given and to record whether safety belts or child safety seats
were being used. They also recorded the sex and approximate age of each occupant and
whether the child safety seats were being correctly or incorrectly used. These observa-
tions occurred in two series: 1) 1974-1977 and 2) 1983-1986. Only the latter data are
reported here.

Four characteristics of the survey sample were analyzed to determine whether they
biased the observed belt use results. The number of vehicles observed during each of the
three daily periods and in the four areas of the state and the sex of the observed occupants
occurred in similar proportions in each of the four surveys and should not have caused
year-to-year differences in belt usage. There were, however, variations in the age dis-
tributions of the vehicle occupants in the four survey samples, and these differences
(more older and fewer middle adults) should have resulted in slightly lower use rates in
1986, all other influences being the same.

Observed belt usages were analyzed according to a number of vehicle, occupant, and
geographic characteristics. Each of these is discussed in a separate section of the report.
Belt use rates were higher in 1986 than during the previous four years, with 35.5% of the
drivers and 33.1% of all passengers using some form of safety restraint. The passage of
the Child Safety Seat law in 1982 resulted in a significant increase in usage by passengers
less than four years of age. During all four years, nearly three-fourths of the infants
traveling as right front passengers and two-thirds of the infants classified as remaining
passengers weie observed to be in safety restraints.




e
o



CHILD SAFETY SEAT AND SAFETY BELT USE AMONG URBAN TRAVELERS

Results of the 1983 - 1986 Sdfveys

by

Charles B. Stoke
Research Scientist

A report prepared by the Virginia Highway and Transportation
Research Council under the sponsorship of the
Transportation Safety Administration of the
Department of Motor Vehicles

(The opinions, findings, and conclusions expressed in this
report are those of the author and not necessarily those of
the sponsoring agencies.)

Virginia Highway & Transportation Research Council
(A Cooperative Organization Sponsored Jointly by the Virginia
Department of Highways & Transportation and
the University of Virginia)
Charlottesville, Virginia
December 1986

VHTRC 87-R14



o

™o

SAFETY RESEARCH ADVISORY COMMITTEE

E. DOUGLAS, Chairman, Director, Planning & begrams Development,
Department of Motor Vehicles

M. BURGESS, Transportation Safety Administrator, Department of Motor
Vehicles

T. HANNA, Deputy Commissioner, Department of Motor Vehicles

P. HEITZLER, JR., Program Manager, Department of Information
Technology

A. JENNINGS, Safety/Technology Transfer Coordinator, FHWA

G. JOHNSON, Supervisor, Driver Education, Department of Education
W. JOHNSTONE, Chief of Police, Albemarle County Police Department
W. LYNN, Research Scientist, VH&TRC

M. MCDONALD, Project Director, Transportation Safety Training Center,
Virginia Commonwealth University

T. PHIPPS, Director, Roanoke Valley Alcohol Safety Action Project
M. ROBINSON, Field Supervisor, Department of State Police

M. SISSON, Director, Substance & Abuse Services, Blacksburg,
Virginia

F. SMALL, Highway Engineering Program Supervisor, VDH&T

A. SPENCER, Assistant Attorney General, Office of the Attormey
General

W. THACKER, Director, Office of Substance Abuse Services, Department
of Mental Health and Mental Retardation

W. TIMMONS, Director of Public Affairs, Tidewater AAA of Virginia,
Norfolk, Virginia

ii



10.

11.
12.

13.

2]
£o
2

SUMMARY OF FINDINGS

Similar proportions of survey data were collected each year
relative to the time of day, area of the state, and sex of the
occupant. Variations in these data should not influence statewide
safety belt usage rates (see Tables 1, 2, and 3).

Over the four years, there were variations in the age distributioms
of drivers and passengers. In 1986, there were more older and
fewer middle adults in the survey sample. These variations alone
should result in a slightly lower use of safety belts in 1986 than
in previous years (see Table 4).

The percentage of drivers and right front passengers (RFP's) using
safety belts increased each year from 1983 to 1986 (see Table 5).

Use of the lap/shoulder combination accounted for nearly all of
this belt usage (see Table 5).

In 1986, 10.8% (4 of 37) of all RFP child seats were obviously
misused (see Table 5).

The percentage of all remaining passengers (RP's) using safety
restraints increased each year from 1983 to 1986 (see Table 5).

Use of child safety seats and lap belts accounted for most of the
belt usage by RP's (see Table 5).

In 1986, 16.7% (27 of 162) of all RP child seats were obviously
misused (see Table 5).

There was a positive association between driver and passenger use
of safety belts. If one used safety belts, there was an increased
tendency for the others to use them (see Table 6).

When there was an infant in the car using a child safety seat,
there was an increased percentage of other occupants using safety
restraints (see Table 7).

A slightly greater percentage of female drivers and RFP's used
safety belts than did their male counterparts (see Table 8).

The usage rates for male RP's was higher than those for female RP's
(see Table 8).

In 1985 and 1986, belt use by drivers and passengers was greatest
in the morning; in 1983 and 1984, passenger use rates were highest

in the morning and driver rates were highest in the afternocn (see
Table 9).
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In each driver age category, safety belt use was higher in each
successive year of the survey (see Table 10).

Over three-fourths of the infant RFP's and two-thirds of the infant
RP's were in safety restraints (see Table 10).

For occupants other than infants, belt use was highest for middle
adult drivers and pre-adult passengers (see Table 10).

Belt use was highest in the northern area and lowest in the western
area of the state (see Table 11).
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Total Cars
Total Persons

Total Belt Use
Driver Belt Use
Passenger Belt Use

Male Use
Female Use

Morning
Mid-Day
Afternoon

Infant Use
Pre-Adult Use
Young Adult Use
Middle Adult Use
Older Adult Use

Western Use
Northern Use
Central Use
Eastern Use

Exhibit 1
SAFETY BELT USE

Summary of Results

1983 1984

6,495 5,858
9,732 8,981
17.3% 20.17
16.47 20.5%
19.07% 19.47%
17.27 19.67
19.3% 20.77%
18.47 22.07%
15.47 17.9%
18.37% 21.1%
68.27 68.77
17.97 20.57
12.7% 19.7%
16.47 18.67
14.77 14.57
13.27% 15.97%
22.27 25.5%
15.3% 16.57
16.27 20.1%

1985

5,436
8,135

27.5%
28.4%
25.7Z

26.97%
28.0%

30.7%
27.07
25.67

66.87%
25.1%
24.67
28.47
19.1%

23.2%
33.07
24,47
27.17

1986

6,155
9,235

34.77%
35.5%
33.17

32,67
36.67%

36.47
34.07
34.2%

69.37%
34.77
31.77%
36.27
30.47

27.07
45.27
28.67
33.3%
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CONCLUSION

Based on the analysis of the data collected.during each of the
surveys reported here, it was concluded that passage of the Child Safety
Seat Law by the Virginia General Assembly has had a continuing major
positive influence on the use of safety restraints by infants. It is
further concluded that a number of other factors have combined to raise
safety belt usage by other vehicle occupants, and that these voluntary
rates, 35.57 of all drivers and 33.17 of all passengers, have approached
levels comparable to usage rates in states with mandatory usage laws.

vii
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CHILD SAFETY SEAT AND SAFETY BELT USE AMONG URBAN TRAVELERS

Results of the 1983 - 1986 Surveys

by

Charles B. Stoke
Research Scientist

INTRODUCTION

There is a great body of literature detailing the advantages of
safety belt use by motor vehicle occupants. This literature cites the
probability of reducing injuries, including fatal injuries, and projects
the value of this reduction to the individual and to society in general.
This evidence of injury avoidance and economic savings is so strong that
for over twenty years both federal and state governments have required
the installation of safety belts in all new automobiles offered for
sale. It is equally well known that making safety belts available does
not assure their use.

Numerous efforts have been initiated by government agencies and
private groups to persuade motorists to use restraining devices. There
have been many public information and education campaigns using both the
print and electronic media and star personalities, as well as offers of
prizes of greatly differing values, to increase safety belt usage. The
public is also familiar with various engineering approaches, such as the
installation of warning buzzers and lights, interlock systems, three-
point belts, and inertial reels, to promote the use of restraints. All
fifty states require the use of child safety seats, although there are
variations among the statutes, and twenty-five states, as of July 1986,
had various mandatory use laws applicable to other vehicle occupants.

Legislation that would require the use of safety belts by drivers
and front seat occupants was introduced during the 1984, 1985, and 1986
sessions of the Virginia General Assembly. A bill has been closer to
passage during each successive year. In 1984, a bill failed in the
House. 1In 1985, it passed in the House, but not in the Senate. In
1986, both legislative bodies initially passed a mandatory use law, but
there were variations in the House and Senate versions. As with all
legislation, these differences were worked out by a conference committee
and the compromise bill went to a vote in both houses during the final
days of the session. It passed in the House and initially passed in the
Senate, but upon a Senate call for reconsideration, it failed on a tie
vote. This chronology shows just how close a mandatory usage law was to
being enacted in Virginia in 1986. The bill's sponsor has indicated



that he will reintroduce a mandatory safety belt use statute in the 1987
session and hopes that he will be successful in having it enacted.

There have been a number of investigations to determine the extent
to which motor vehicle occupants use safety belts. Some investigators
have used questionnaire and interview formats, while others have used a
variety of observational techniques. It has been found that motorists
responding to questions on their use of safety belts have generally
given the socially acceptable affirmative reply. Observations have
shown, however, that actual belt use is less than that stated.

Over the last five years, there have been a number of events that
could have influenced the rate of safety belt usage in Virginia. 1In
1982, the General Assembly passed a statute requiring children younger
than four years of age to be restrained in child safety seats. This law
became effective January 1, 1983. Also, there have been major changes
in the size, weight, and design of vehicles, both domestic and imported,
that should affect safety belt use. In addition, there is the possi-
bility that efforts to promote safety consciousness over the intervening
years have produced an increase in the use of safety belts. Finally,
publicity on the efforts to enact a mandatory safety belt statute in
Virginia may have led some citizens to alter their belt use patterms.

PURPOSE

This study has two purposes: 1) to determine the extent to which
the law mandating the use of child safety seats has affected usage
rates, and 2) to determine the extent of safety belt usage by all other
vehicle occupants.

SURVEY METHODOLOGY

In June of 1983, 1984, 1985, and 1986, observers surveyed vehicle
occupants in four metropolitan areas of the state; namely, Western
Virginia (Roanoke-Salem-Vinton), Northern Virginia (Alexandria-Arlington-
Fairfax County-Belvoir), Central Virginia (Richmond-Henrico-Chesterfield),
and Eastern Virginia (Norfolk-Virginia Beach-Hampton). These observations
began on Thursday morning, and except for a travel day on Saturday of
the first week, continued straight through for ten days ending on
Saturday of the second week. This procedure resulted in nine days of
data collection.

Three sites located in different sections of the survey areas were
used each day. They were chosen because they carried relatively high
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traffic volumes and provided adequate and safe vantage points for
observations. Each day both primary and secondary routes were sampled.
Although the study sites did not include any interstate highways,
vehicles going to and from such roadways were surveyed. Three time
periods were used: 1) 8:00 a.m. to 10:30 a.m., 2) 11:30 a.m. to 2:00
p.m., and 3) 3:30 p.m. to 6:00 p.m.

The observations were made at signalized intersections, and usually
occupants of vehicles in the lane adjacent to the curb were surveyed,
although traffic flow dictated the use of other lanes in some instances.
A clipboard bearing the question "Are you wearing safety belts?" was
displayed by the observer to alert travelers to the purpose of the
survey. After the clipboard was presented, the observer approached the
car from the front at a 45° angle. Approaching at the right front
fender, the observer walked along the side and past the vehicle while
noting and recording the use of safety restraints. Often the occupants
of the vehicle would reply to the question on the clipboard, but only
information verified by the observer was recorded. Persons volunteering
information were acknowledged, but their comments were recorded only
when their vehicles were within the guidelines specified for data
collection.

At each site, the observers recorded whether the driver and all
passengers were using only a lap belt, both the lap and shoulder belts,
or no form of restraint. In addition, they recorded whether there were
any infants in the car and whether they were in safety seats. In
previous years any incorrect child seat use was recorded as not used.
For 1986, however, child safety seat use was categorized as follows: 1)
a child in the seat and the seat correctly used (the "A" answer); 2) a
child in the seat and the seat incorrectly used (the "Z'" answer); and 3)
a child in the car and a restraint not being used (the '"N" answer). The
survey personnel also recorded the sex and approximate age of each
occupant in the vehicle. Occupant age was divided into five categories:
1) infants (up to 4 years old), 2) pre-adults (4 to 16 years), 3) young
adults (17 to 30 years), 4) middle adults (31 to 60 years), and 5) older
adults (over 60 years). Figure 1 is a copy of the data collection form
used for the 1986 survey.

The 1986 survey was the eighth to be conducted and the fifth
during summer months, the first three having been conducted during
February. The surveys were originally designed to determine whether
there were fluctuations over time in the percentages of persons using
seat belts and shoulder straps. The fourth, conducted during June 1977,
was the first to include observations on the use of child restraints.
This information on child restraint usage was added at the request of
the director of the Highway Safety Division. After the 1977 survey, it
was determined that yearly updates were not necessary and that surveys
would be conducted following events expected to change the pattern of
safety belt usage. The first significant event to occur after the 1577
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survey was passage of the Child Safety Seat Law (Senate Bill 413) during
the 1982 session of the Virginia General Assembly., This statute went
into effect January 1, 1983. Therefore, during June 1983 observers were
in the field collecting data on the use of child restraints. ' At the
same time, data were collected on the use of safety belts by other
vehicle occupants. A year later, data were collected during the summer
of 1984 in an effort to determine whether there had been changes in belt
use patterns by vehicle occupants. Because of the publicity associated
with the bill to require front seat occupants to use safety belts, and
the statement by a member of the House of Delegates that a bill would be
reintroduced during each successive session until it passed, Department
of Motor Vehicle officials decided to conduct yearly surveys to update
the baseline data. These data are to be used in determining the
effectiveness of the statute in changing belt use patterns once it
became law.

ANALYSIS

The survey data in this report are discussed in two stages. First,
time period, location, and occupant characteristics are analyzed to
determine whether they contributed to changes in belt use patterns over
the 1983-1986 period. Second, data on the observed belt usage in each
year are analyzed and changes in the use patterns are discussed.

The Survey Sample

During the nine day survey period in June 1983, data were collected
on 9,737 occupants of 6,498 vehicles. There were 8,981 occupants in
5,581 vehicles in 1984, 8,135 occupants in 5,436 vehicles in 1985, and
9,235 occupants in 6,155 vehicles in 1986. Data on the number and
percentages of individuals surveyed by daily time period, area of the
state, sex of the occupant, and age of the occupant are presented in
Tables 1 through 4.

The number and percentage of vehicles surveyed during each of the
daily time periods are contained in Table 1. For each year of data
presented in this report, the greatest percentage of vehicles was
observed during the afternoon (3:30 to 6:00 p.m.) and the smallest
percentage was during the morning (8:00 to 10:30 a.m.). Since 1983,
there has been a narrowing of the variation in the percentages of
vehicles surveyed during each observation period. The percentages for
1983 and 1984 were nearly identical (26.8% vs. 27.27% in the morning,
34,37 vs. 34.07 at midday, and 38.9%Z vs. 38.87 in the afternoon), and
those for 1985 (30.6%, 32.5%, and 36.9%) and 1986 (31.37, 31.47, and
37.3%) were very similar, but varied from those of the two previous
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years. These small differences in thevdistributions of vehicles sur-
veyed by time of day over the 1983 to 1986 period should not affect
year-to-year belt use patterns by drivers or passengers.

Table 2 contains data on the number and percentage of vehicles
surveyed in each of the four areas of the state. The observers worked
three days in the northern area, including a Sunday with its lower
traffic volumes, and two days in each of the other three geographic
areas. There has been some variation in the percentages of vehicles
surveyed in each of the four geographic areas over the four years of
data discussed here. The greatest year-to-year difference was four
percentage points in the western area between the 1983 (20.1%Z) and the
1984 (24.17) data. Central area data were the second most divergent,
varying by a maximum of 3.3 points; 25.7% in 1983 and 22.4Z in 1986. 1In
the northern area, the percentages varied by less than 1.5 points over
the four years, with the smallest percentage surveyed in 1984 (31.6%)
and the greatest in 1986 (33.17%). The percentages of vehicles sur-
veyed in the eastern area were nearly as stable as those in the northern
area, varying by only two points over the four years; 20.4% in 1984 to
22.47 1in 1983. For 1985 and 1986, the distributions approximated an
equal 11.17 distribution for each survey day in each area. Because of
the general consistency in the percentages of vehicles surveyed in the
four geographic areas of the state over these four years of the project,
it is unlikely that any variations in this factor would bias observed
belt use patterns. '

The data on the sex of the occupants are presented in Table 3. The
ratios of male to female drivers and right front passengers (RFP's) were
nearly the same for 1983, 1985, and 1986. The figures for 1984 varied
by just over two percentage points in each instance. For the four years
covered in this report, over half of the drivers were males, more than
two-thirds of the RFP's were females, and nearly 60% of the remaining
passengers (RP's) were females. Differences in the year-to-year percent
ages are so slight that they should not influence statewide driver and
passenger belt use patterns.

Table 4 contains data on the ages of the occupants surveyed. There
were some differences in the age distributions of drivers over the four
survey periods. Although middle adults accounted for most of the ob-
served drivers, the percentages varied from 69.0Z in 1983 to 53.6% in
1986. The year-to-year proportions of young adult drivers varied in-
versely to those for middle adults,but generally accounted for under 30Z
of all drivers. There was a steady increase in the proportion of older
adult drivers; the percentage of drivers over 60 rose from 3.5Z in 1983
to 16.87 in 1986. Because older adults are less likely to wear safety
belts, and because the percentage of older drivers increased relative to
the percentage of middle adults, statewide driver belt usage would be
expected to decline between 1983 and 1986.
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The distributions of RFP's surveyed over the four years fluctuated
in nearly the same manner as those for drivers. The middle adult age
group had the greatest proportion of RFP's and young adults made up the
second largest RFP group each year. The percentages of three of the age
classifications of RFP's observed over the 1983-1986 period remained
relatively stable from year to year, as well as over the four year span.
The percentage of infants varied by only one point and accounted for
between 2% and 3% of all RFP's observed. The percentage of pre-adults
varied by a maximum of 3.5 points and accounted for about 167 of the
observed RFP's each year. The percentage of young adult RFP's varied by
a maximum of four points and accounted for just under 277 of the sample
each year. While there was relative stability in the above three age
classifications, there were relatively large changes in the percentages
of middle and older adult RFP's surveyed. Between 1983 and 1986, the
proportion of middle adults declined from 48.37 to 34.37 and the propor-
tion of older adults rose from 7.97 to 22.27. These changes in the ages
of the observed occupants lead one to expect a slight drop in RFP safety
belt use rates over the four years.

There were also variations in the age distributions of the remaining
passengers over the four surveys. At least two-thirds of the RP's sur-
veyed each year were infants or pre-adults, groups that tend to have the
highest usage rates. Of the remaining RP's, there was a decline in the
proportion of young adults (15.7% to 11.37) and middle adults (14.37 to

9.3%), and an increase in the older adult group (3.3%, to 7.2%). The

expected results of these variations would be a slight increase in belt
usage by the RP's across the years.

The discussion of the four characteristics of the survey sample
suggests there is no single factor or combination of factors that should
significantly bias the year-to-year belt use patterns by drivers, RFP's,
or RP's. If changes in use patterns are discovered in the data analyzed
in section two of this report, these differences would be the result of
other factors, such as changes in state law, public information programs,
news media reports of legislative action, or other undiscovered causes.

Observed Belt Use

At the outset, it should be noted that large percentage increases
from year-to-year and over the four years are usually the result of
small numerical increases in very small survey samples. The reader is
cautioned to view large percentage rates of change in use patterns in
light of the overall percent of use for the category under discussion.

The data in Table 5 show the rates of safety belt use by drivers
and passengers. Rates of use for the occupants of each seat positicn
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are based on the number of occupants using the various restraint devices
as a function of all occupants in that position. Thus, the figures in
Table 5 make it appear that the use of child restraints is very low,
because these use rates are not restricted to those for occupants in the
0-4 age group. Subsequent tables in the report show age group usage
rates.

There has been a significant increase in safety belt use by drivers
during these four years of the survey. The use of lap belts has remained
at a stable 2-37 over the period. Part of this stability is explained
by the limited number of vehicles equipped with this belt system. Driver
use of the lap/shoulder (L/S) system has increased from 14.4% in 1983 to
33.0% in 1986 (there was an increase in usage each year). In 1986, over
35% of all observed drivers were using some type of restraint system.

RFP belt use increased each year and most of this usage was accounted
for by the use of L/S belt systems. There was an increase in L/S usage
in each of the successive surveys, rising from 12.1% in 1983 to 26.5% in
1986, and in the use of the lap belt, from 2.5% to 4.0%. Correctly used
child safety seats remained stable from year-to-year. Overall occupant
restraint usage by RFP's was 16.3% in 1983 and 32.27 in 1986. This is a
major gain in occupant protection and safety for these passengers.

For 1986, the data included a new usage classification, incorrectly
used child seats. Because this was an in-traffic survey, the observation
team could not and did not enter the vehicles to check for certain
installation characteristics. Thus, only the most obviously misused
systems could be identified. Four of the thirty-seven infants in child
safety seats in the RFP seat position were determined to be incorrectly
restrained. This is nearly an 117 misuse of child seats in the RFP seat
position.

Belt usage by the remaining passengers (RP's) followed the same
general trends seen for drivers and RFP's. Overall, usage was 24.6% in
1983 and increased each year to 34.87 in 1986. Use of the L/S system
was relatively low and remained stable because only a few vehicle models
have these belt systems installed for RP's. The use of lap belts was
6.87 in 1983 and 20.3% in 1986. This increase was accompanied by a
slight drop in correctly used child seats, from 15.7% in 1983 to 12.3%
in 1986. Twenty-seven of the 162 infants in child safety seats were
observed to be incorrectly restrained. While these twenty-seven account-
ed for only 2.47 of all RP's they made up nearly 177 of all infants in
child seats.

Data collected during the four surveys show that safety belt usage
has gone up each year for each seat position classification, and in 1986
over a third of all drivers and passengers were observed to be using
safety restraints. This increase in usage in Virginia is consistent
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with data collected on a nationwide basis which also have shown increases
in belt usage. In addition, Virginia's use rates are now beginning to
approach the levels found in states with mandatory use laws.

The U.S. Department of Transportation's "19-City Safety Belt and
Child Safety Seat Use Observation Survey'" reported a driver use rate of
34,27 and a child safety seat use rate of 68.47 for the January - June
1986 period. These figures are nearly identical to those observed in
Virginia and reported in this document. Eight of these nineteen cities
were in states with mandatory safety belt use laws (MUL's) in effect.

In states with MUL's, belt usage varies from community to community
within the state. Some states report their usage as a statewide figure
and others report on a community basis. Use rates as reported in the
"Status Report" of the Insurance Institute for Highway Safety, with the
survey date in parentheses, include the following: 1) Nebraska (11/85)
- 46Z, 2) Michigan (4/86) - 447, 3) Massachusetts (2/86) - 37%, 4) New
Jersey (4/86) - 187 to 487, 5) New York (6/86) - 327 to 62% (the highest
rate was in Elmira, a community that has a special belt use enforcement
activity in progress), 6) California (7/86) - 26% to 427, and 7) Illirois
(7/86) - 217 to 42%Z. As can be seen from these data, voluntary use
rates in Virginia are not dissimilar from the rates in several of these
MUL states, and, in fact, are more similar to the data from states that
have had their law in effect for the longest period of time.

Data on the association between driver and passenger uses of safety
belts are contained in Table 6.. The survey results from all four years
indicate that when the driver was not using safety belts nearly all of
the RFP's also were not using belt systems. While there were slight
increases in belt usage each year from 1983 (5.5%) to 1986 (9.6%), the
fact remains that over 907 of all the RFP's riding in cars with non-
belted drivers were not using the available safety restraints. The belt
use figures for RP's were slightly better than those for RFP's, but a
large majority of these passengers also were not using safety belts when
riding with non-belted drivers. The use rates remained at about 167 in
1983, 1984, and 1986. In 1985, only about 13% of the RP's were using
safety belts. Each year, the most commonly used belt system was a
properly used child seat which accounted for nearly 10%Z of the total
usage in each of the last three years. This finding was not unexpected
in light of the ages of persons observed in the various seating posi-
tions. What was surprising, however, was just how few RP's riding with
non-belted drivers were using any form of safety restraint. Each vear
more than 837 of these passengers were not using belts. These figures
are especially disappointing because the RP seat positlons are those in
which few adults but most children ride.

The data were also categoriied according to RFP and RP belt use

patterns when the driver was using a lap belt. If the driver was
wearing only the shoulder strap portion of a L/S belt system, this was

13
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recorded as use of a lap belt. For the most part, cars equipped with
only a lap belt for the driver had only a lap belt for the passengers.
These vehicles make up a smaller portion of the total vehicle fleet each
year because they are primarily represented by vehicles older than the
1973 model year. RFP use rates were nearly the same during 1983, 1984,
and 1986. Just under three-fourths of these passengers were using a
belt system during these surveys. In 1985, two-thirds of the observed
RFP's in cars with lap belted drivers were using a restraint system.

For these same drivers, RP use rates varied from 48% in 1983 to 67.9Z in
1985, with the rates in 1985 and 1986 being very similar. Use of a lap
belt accounted for most of the usage by both RFP's and RP's when riding
in cars with lap belted drivers. While these RFP and RP use rates are
relatively high, they, in fact, represent very few total occupants and
have little effect on the overall statewide use patterns.

For the 1983-1986 period, when drivers were using the L/S belt
system, belt use rates by RFP's were 70.1%, 64.17, 74.67Z, and 77.6%, and
nearly all of this usage was accounted for by the passenger use of the
L/S system. RP use of belt systems also increased each year over this
four-year period. The rates were 55.6%, 56.0%Z, 60.17, and 67.67Z, with
nearly all of the usage accounted for by the use of lap belts and child
safety seats. For both RFP's and RP's, restraint system usage was
greater in 1986 than in the three previous years.

The survey data presented in Table 6 indicate that when drivers
were using safety belts a very large and significant proportion of the
passengers were also using safety belt systems. Conversely, when
drivers were not using a belt system, a very large and significant
proportion of the passengers also were not using belt systems. These
data do not show whether driver use caused passenger use or whether
passenger use caused driver use, but they do indicate that if one
vehicle occupant uses a belt system, there is a high probability that
other occupants will also use them.

The data in Table 7 focus on the extent to which drivers and pas-
sengers used restraint systems when infants were in the vehicle. As
previously noted, the 1986 survey had three passenger use classifi-
cations for infants: 1) an infant in a correctly used safety seat, 2)
an infant in a child safety seat which was obviously incorreclty used
(began in the 1986 survey), and 3) an infant in the car but not using
restraints of any type.

When the infant occupant was correctly restrained in a child safety
seat, there was an increased probability that other vehicle occupants
were also using safety belt systems. Over the four survey periods, use
rates for drivers were 25.17, 30.8%, 52.47%, and 52.0%. Over this same
period, belt usage rates for RFP's were 17.2%, 42.3%, 65.0%, and 62.1%
and those for RP's were 23.1%, 81.1%Z, 77.3%, and 78.2%. For drivers,
the significant increase in belt use patterns occurred after the 1984

16



i
%
(&)
- v

0°88 . VA4 pPa23T12g 10N saa8uassey.
0°t1 9 paiteg Sutureway
*SXININS S861 ANV ‘Y861 ‘€861
0°16 L1 pa23T2g 3ION 138uasseyq
0°61 y LERRET:| Juoag Y3ty
ONI¥NA QILOITIOD LON 3ASA LOAYMO0INI NO Vivd

£°e8 s¢ : pa179g 3ION

L°91 S paiteq 19ATaQ

Juadiag iaquny Juadiag Jaquny Juadiag Jaquny Ju’daag Jaquny asn 1194 sjuedndd(Q 12y3Q
9861 G861 %861 €861 g 9sq

xP3SQ) A13091100U] 219M S3IBAS JUBIU] UIYM

8°1¢ 1% L°CC 0s 6°81 ve 6°9. 09 P237°4 3ION si1a8ussseq

C°8L $S1 €°LL 0L1 1°18 9%l 1°€C 81 Pa3124 3uruyeway

6°LE 6€ 0°s¢ 18] L°Ls 9¢ 88 L Pa372g 10N 138uasseq

1°29 %9 0°69 9/ LA 1Y rANA| 91 Pa31°4d Juoxg Y31y

0°8Yy €L 9°LY 8L ¢°69 66 6°%L [A9! P2371°24d 3ION

0°¢sS 6L VANAY 98 8°0¢ Yy 1°6¢ 16 pPa31eg 13AT1(q

Juadiag uoaizz Juadiayg IaqunN Juadaaqg I3aquny ‘Juedaag _____1aquny 3sq 319 sjuednddg 1ayag
9861 _ S861 Y861 €861 Ag asp

D280 A7309110) 219 S3IE3G JuBJU] U3UM

s1a3uasseq juejul Yiim s3[OTyYap uf sjuednddg aayiQ o 3sn IT3g

L d1qel

17



*8ursn jou Se papir0oIal SeM SIBIS K3I9JBS PTFYD JO OSSN II9A109Uf ‘sLeAins ¢geT Pu®B ‘861 ‘€861 Suringy

[

0:00T 8¢g 9°56 (i]9] z°v8 L01 €16 91 P23124 30N s1a8ussseq

0°0 0 vy 9 8°sI (114 L8 91 Pa312¢ Bujuyeusy

0°00T 1€ °88 19 0°v8 £9 2706 €8 Pa3T3¢ 3ION 198ussseq

0°0 0 9°11 8 0°91 4 8°6 6 pa3T3g juoxy Y31y

z°L6 Se €98 0L v°88 9L ¥°66 %01 P2319¢ 30N b

8¢ 1 LSt €1 9° 11 01 9"y S pe3Iteg 19AT1Q

Juadaadyg aaquny Juadaayg aaquny Juad193g Jaquny Juadi13dg .uuﬂE:Z asn 3I1°24 sjuedndd(Q 13YylQ
9861 S861 Y861 €861 Ag a8

¥BJUTBIIS9y JUIS) JON 919y SjuBju] UaYM

muwm=wmmmm Juejul YIFm SITOFYaA Ul saurdnddQ 13yizQ jo Isq I1°d

(penurjuod) [/ 9198l

2
LN ]

)
L



947

survey, for RFP's and RP's, this change occurred after the 1983 survey.
The results, therefore, can be ascribed to the passage of the Child
Safety Seat Law.

The analysis of driver and passenger usage rates when the infant
was incorrectly restrained provides an interesting contrast in usage
rates. In 1986, 16.7% of the drivers, 19.07 of the RFP's, and 12.0% of
the RP's were using safety devices when riding in cars with the infant
incorrectly restrained in the safety seat. These rates are considerably
lower than the use rates for the other occupants when the infant was
correctly restrained, but considerably higher than the use rates for
other occupants when the infant was not restrained. This illustrates a
minimal spill-over effect of the Child Safety Seat Law which provides an
opportunity for the state, through various media promotions, to educate
parents and guardians in correct child seat usage. By so doing, the
state can promote an increase in belt use by all other occupants.

If the infant occupant was not in a child safety seat, most of the
drivers and passengers also were not using their available safety
restraints. The non-use figures for drivers were 95.4%, 88.4%7, 84.3%,
and 97.27 for the 1983-1986 period. Even the highest usage rate, 15.7%
in 1985, was significantly below the statewide driver use figures in
each of the four survey periods. The non-use rates for RFP's were
90.2%, 84.0%, 88.4%, and 100.0Z; and those for RP's were 91.3%7, 84.2%,
95.67%, and 100.0%Z. As with drivers, the RFP and RP use rates for each
year of data collection were below statewide usage rates for all passen-
gers combined. It is apparent that when the adults in the car are not
concerned that the infant occupant is safeguarded through the use of
safety restraints, they are also less likely to protect themselves by
wearing safety belts.

The data in Table 8 depict safety belt use according to the sex of
the occupant. Belt usage increased for each succeeding year for both
male and female drivers, female RFP's, and male RP's. The yearly
increases for male RFP's and female RP's were interrupted by slightly
lower rates in 1984. Belt use by male drivers increased from 15.5% in
1983 to 33.1%7 in 1986, a 1147 increase in usage. Belt use by female
drivers increased from 17.5%7 in 1983 to 38.27 in 1986, a 1187 increase
in usage. Each year, female drivers used safety belts at a higher rate
than did males. The four-year rate of increase in usage was nearly the
same for both male and female drivers.

Belt use by male and female RFP's was lower each year than that for
drivers. Belt use by male RFP's increased from 15.0% in 1983 to 29.0%
in 1986, a 937 increase. Belt use by female RFP's increased from 16.9%
in 1983 to 33.87% in 1986, a 100% increase. Female RFP belt use rates
were higher than those for males each year except for 1985 and the
four-year rate of increase was slightly greater.
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Except for females in 1984, belt use rates by RP's were greater in
each successive year. Male RP belt use increased from 24.07 in 1983 to
34.5Z in 1986, a 447 increase. Female RP belt use increased from 23.47
in 1983 to 34.97 in 1986, a 497 increase. Female RP use rates were
lower than those for males in 1984 and 1985 and nearly the same as those
for males in 1983 and 1986. For this reason, the overall rate of in-
crease for male and female RP's was nearly the same over the four-year
survey period. By 1986, slightly over a third of all male and female
drivers and passengers were using some form of safety restraint. This
is a significant gain in usage from the data collected in 1983.

Data on safety belt usage by survey time period are contained in
Table 9. As with the other variables, driver use rates were higher in
each successive year. During any single year of the survey, driver use
rates varied by fewer than four percentage points among the three time
periods. In fact, by 1986, the variance by time period had decreased to
less than two percentage points, indicating a relatively stable rate of
use throughout the day. When the data were considered on a longitudinal
basis, there were significant year-to-year increases during each time
period from 1983 to 1986. During the 8:00 to 10:30 a.m. period, driver
use rates increased from 16.57 in 1983 to 36.5% in 1986, a 1217 increase.
In the 11:30 a.m. to 2:00 p.m. survey period, driver use rates increased
from 14.57 in 1983 to 35.67 in 1986, a 1467 increase. 1In the 3:30 to
6:00 p.m. period, driver use rates increased from 18.17 in 1983 to 34.8%
in 1986, a 927 increase. The data also show that there has been a shift
in the use patterns over this four-year period. In 1983 and 1984, the
use rates were highest in the afternoon period and lowest in the midday
period, but in 1985 and 1986, they were highest in the morning and
lowest in the afternoon.

When categorized according to survey time period, RFP belt use
increased each year with the exception of the afternoon period in 1984.
During the morning survey period, RFP belt use increased from 16.37 in
1983 to 33.47 in 1986, a 1057 increase. For the midday period, the
increase was from 15.0%7 in 1983 to 30.7% in 1986, a 1057 increase; for
the aftermoon period, belt use increased from 17.3% in 1983 to 32.9Z in
1986, a 907 rise in usage. As with drivers, these data show a positive,
upward trend in belt use patterns. As also seen in the driver use data,
RFP belt usage was relatively consistent across all three time periods
during any single year, with the greatest variability occurring in 1985.
It is interesting to note that for each time period and during each year
of the survey, with one exception in 1983, driver belt use rates were
greater than those for RFP's. During the last three years, RFP belt use
was greatest in the morning, when there was the greatest probability of
an infant being in the car. Data from previous surveys showed that use
rates by infants were much greater than those for other age groups, and,
therefore, a greater number of these passengers would tend to push up
usage rates.
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RP belt use in the morning period increased from 35.17 in 1983 to
42.47 in 1986, a 217 increase; for the midday period, the increase was
from 20.1% in 1983 to 32.07 in 1986, a 597 increase; and for the after-
noon period, the increase was from 21.37 in 1983 to 33.97 in 1986, a 59%
increase. . The RP belt use data show that there was more variability in
usage by time period within any single year, but less year-to-year
variability in belt use rates than those for drivers and RFP's. As
previously noted for RFP's, the highest rate of RP use each year also
was in the morning period. The data also indicate that in 1986 there
was a narrowing of differences in the use rates when categorized by
occupant seat position and survey time period. This was primarily due
to the great increase in usage by drivers and RFP's.

Table 10 contains safety belt use data according to the ages of the
occupant. There were too few pre-adult drivers for percentages of use
to provide meaningful information., For the three other driver age
categories, there was an increase in belt usage in each successive
survey. Belt usage by young adult drivers increased from 14.37 to
34.6%, a 1427 increase; that by middle adult drivers from 17.37% to
37.2%Z, a 1157 increase; and the rate for older adults from 16.37 to
32.1%, a 97% increase. During all four years, middle adults had higher
rates of use than did young and older adults. Middle adults accounted
for the largest number of observed drivers and by having the highest
rate of belt use these drivers have a major positive influence on
highway safety in the Commonwealth. As noted above, young adult drivers
had the greatest rate of increase in belt usage over the four years, and
in the last three years had the second highest adult use rates. In 1986
34.6% of the young adult drivers were using safety belts. This figure
is very close to the 1986 middle adult rate of 37.27, which was the
highest rate observed for any survey. This narrowing of differences and
the accompanying yearly increases are a positive sign for highway
safety, because young adults have traditionally been the group with the
greatest number of high risk, high crash, and high conviction rate
drivers. Finally, while older adult drivers had the lowest use rates
among the age groups, it is encouraging to note that by 1986 327 were
using safety restraints.

When belt use by RFP's was categorized by the age of the occupant,
the data provided interesting similarities and contrasts. For occupants
less than four years of age, there was little practical change in use
rates (76.0% in 1983, 78.67 in 1984, 76.4% in 1985, and 75.07 in 1986).
Because there was so little variability in the use rates, and because
the state has a child restraint statute, these percentages probably
represent the upper range of belt use obtainable for these passengers.
RFP use rates by pre-adults were 21.87%7 in 1983 and 39.17% in 1986, a 797
increase; those for young adults were 11.0% in 1983 and 24.5% in 1986, a
1237 increase; those for middle adults were 14.77% in 1983 and 33.4% in
1986, a 1277 increase; and those for older adults were 15.0Z in 1983 and
30.07 in 1986, a 100.0% increase. While young adult drivers had belt
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use rates in 1986 similar to those of the other age groups, young adult
RFP's had belt use rates significantly lower than those of the other age
groups. The data also show that young, middle, and older adult RFP's
had belt use rates lower than those for the drivers of the same age
groups.

Belt use rates by infant RP's were relatively consistent over the
four surveys, and each year nearly two-thirds of these occupants were
observed to be in safety restraints. Use rates by other age groups of
RP's increased each year and in 1986, the rate of use was 1087 higher
than that in 1983 for pre-adults, 3787 higher for young adults, 9137
higher for middle adults, and 787 higher for older adults. While the
increases in usage by young and middle adults are extremely high on a
comparative basis, the overall rate of use in 1986, the year with the
highest rates, did not exceed a fourth of these occupants. In addition,
RP usage rates are much lower than those of drivers and RFP's, leaving a
lot of room for improvement. The data for the three age groups of
occupants older than sixteen years of age do, however, provide an
indication of just how few passengers were actually in these seating
positions on a day-to-~day basis. While usage rates were low, they do
not represent the same level of safety problem as that for the other
seating positions.

Three findings of significance can be derived from the analysis of
belt use by various aged occupants. These are: 1) the increase in belt
use over time for all age groups of drivers, 2) the relative stability
of use rates by infant RFP's and RP's, and 3) the increasing use rates
by young adult drivers and RFP's.

Table 11 presents data on safety belt use according to the area of
the state surveyed. Each year, driver use rates were highest in the
northern area and lowest in the western area. In all four survey areas,
driver belt use increased in each successive year. 1In addition, there
were significant changes in use rates in each area between the 1983 and
1986 surveys. The four-year increases were: 1367 in the western area,
11.3% to 26.7%; 1087 in the northern area, 22.7%Z to 47.1%; 110% in the
central area, 13.97 to 29.27; and 1257 in the eastern area, 15.17 to
33.9%Z. While the greatest rate of use each year was in the northern
area, the greatest rate of increase over the four years was in the
western area. In 1986, there was considerable diversity in the rates of
belt use in the four survey areas. Safety belt usage in the northern
area was probably influenced by the mandatory use law in Washington,
D.C., the place of employment for a large number of Northern Virginia
residents (several of the survey sites were on routes used for commuting
to work in the District). The large increase in the eastern area could
be because two of the six survey sites were on approaches to military
bases, and the military has put into effect their own version of a
mandatory belt use provision. Finally, the low use rates in the western
area could be the result of the ages of the vehicles surveyed. In past
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years, when vehicle age data were collected, the western area had a
larger percentage of older vehicles than in the other three survey
areas. Previous state research has shown that belt use is lower in
older cars.

From 1984 through 1986, there was a steady increase in belt use by
RFP's in each of the four survey areas. During 1983, use rates were
slightly higher than those in 1984 in two areas, the same in one, and
lower in the fourth. As with drivers, the RFP use rate was highest in
the northern areas, and, except in 1986, was lowest in the western area.
Over the four years, use rates increased 807 in the western area, from
13.57% to 24.3%; 110%Z in the northern area, from 20.9% to 43.8%; 63% in
the central area, from 14.5% to 23.77%; and 1207 in the eastern area,
from 14.27 to 31.3%7. The rates of increase were greatest in the
northern and eastern areas, and the reasons for these changes are the
same as those described in the above section on driver use rates. RFP
use was not as high as that for drivers in any of the four survey areas
during 1984, 1985, and 1986. The results in 1983 were mixed; RFP use
was higher in the central and western areas. With fewer than a fourth
of these passengers using safety belts in the western and central areas
in 1986, there appears to be ample opportunity for both a state and
community effort aimed at increasing passenger belt usage.

For RP's, use rates were 417 higher in 1986 than in 1983 in the
western area (33.5%7 vs. 23.8%), 707 higher in the northern area (36.8%
vs. 21.7Z), 307 higher in the central area (33.57 vs. 25.8%), and 43Z
higher in the eastern area (34.27 vs. 24.0%7). These rates of increase
were not nearly as great as those for drivers and RFP's. This is due to
the fact that in 1983 RP use rates were considerably higher than those
for drivers and RFP's, and in 1986 the divergance in usage by occupant
seat position has narrowed so that rates of use were similar. Except
for the northern area in 1986, use rates by RP's were higher than those
for RFP's each year the survey was conducted. In 1983 and 1984, RP use
rates were greater than those for drivers. 1In 1985 and 1986, driver use
of belt systems had increased to such an extent that driver use was
higher in the northern area both years and approached RP rates in the
other three survey areas.

27



SUMMARY

Observational surveys of safety belt use in Virginia have been
conducted in two series. The first series covered 1974 through 1977 and
the second 1983 through 1986. Data were collected in February of 1974,
1975, and 1976, and in June in each of the five other years. This
document reports the data only from the second series of observationms.
A number of the general findings from this latter series are similar to
those from the first. They also are similar to those that other re-
searchers and organizations have reported over this same time period.
The findings are divided into those considered to be major accomplish-
ments or results, and those considered to be informational or
interesting results.

Survey data indicate four major accomplishments. First, a signifi-
cant percentage of infants were found to be protected in some form of
safety restraint system. In each of the four surveys made subsequent to
passage of the Child Safety Seat Law, over two-thirds of the passengers
less than four years old were observed to be in safety restraints. The
usage rate prior to the passage of the law was approximately 107Z. Second,
increasing proportions of passengers used safety belts when the driver
used a lap or lap/shoulder belt. As the drivers availed themselves of
increased protection, the percentage of passengers using restraints
increased. Third, only a small percentage of other occupants, generally
less than 107, were found to be using belt systems when infant occupants
were not in child safety seats. In the 1985 and 1986 surveys, over 527
of the drivers, 627 of the RFP's, and 777 of the RP's were using belt
systems when a child was in a child seat. This indicates that as the
adults in the vehicles make efforts to safeguard their infant passengers,
they also demonstrate increased concern for their own safety through use
of available belt systems. Fourth, there was a significant increase in
the use of belt systems by drivers and passengers from 1983 to 1986.
Belt use in June 1986 was 35.57 by drivers and 33.17 by all passengers.
The lowest use rates were in June 1977, when only 16.37%7 of the drivers
and 7.27 of the passengers used safety belt systems.

There were four interesting or informational findings which could
influence educational or public relations campaigns. They include the
following: 1) a greater percentage of female than male drivers and
RFP's used safety belts; 2) in 1985 and 1986, belt use by drivers and
passengers was highest in the morning; 3) for occupants other than
infants, belt use was highest for middle adult drivers and pre-adult
passengers; and 4) belt use was highest in the northern area and lowest
in the western area of the state.

In an effort to determine the significance of the findings related

to belt use, the time period, location, and occupant characteristics of
the survey sample were analyzed to determine whether they contributed to
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changes in belt use patterns over the four years. The results of this
analysis indicated that year-to-year variations in the proportions of
vehicles surveyed in the three daily time periods and the four
geographic areas of the state, and in the ratio of male and female
drivers and passengers, should have no effect on statewide belt use
percentages. Year-to-year variations in the ages of the observed
occupants could lead to modest decreases in observed statewide belt
usage. The analysis indicates that actual increases were observed and
were much greater than what could have been expected from these changes
in the survey samples.
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