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SUMMARY

Four observational studies for various segments of the traffic popu-
Tation were continued in 19 cities throughout the nation. Data obtained
through daytime observations at approximately 30 traffic intersections and
3 major shopping centers in each city were used to: (1) determine the ex-
tent to which drivers and front-outboard passengers of automobiles used
safety belts and incorrectly used (misused) shoulder belts; (2) determine
the use of safety belts and child safety seats by passengers of automo-
biles; (3) determine correctness of safety seat installation; (4) deter-
mine the extent to which helmets are used by operators and passengers of
motorcycles and mopeds; and 5) determine the effectiveness of automatic
seat belt systems in increasing restraint usage.

This report documents the procedures used to conduct the observation-
al studies and the study findings for 1987.

Driver Observation Findings: Safety Belt Use

The following major findings, associated with driver safety belt

usage, are based on a total of 272,857 observations of drivers stopped for
traffic signals

¢ Driver safety belt usage increased to 42.3 percent during 1987
(Figure 1).

e Female driver safety belt usage was consistently higher than male
driver safety belt usage (49.0 percent versus 37.9 percent).

e Drivers of imported vehicles were observed to have a higher safety
belt usage rate than drivers of domestic vehicles (54.1 percent
versus 38.9 percent).

o Driver safety belt usage was observed to be highest among the 25
to 49 year age group (44.2 percent).

e Driver safety belt usage was observed to be higher in the smaller
sized vehicles.

Driver Observation Findings: Shoulder Belt Misuse*

The following major findings are based on a total of 71,220 observa-
tions of drivers utilizing shoulder belts in 1987.

o Approximately 3 percent of drivers utilizing shoulder belts mis-
used them.

o Female driver shoulder belt misuse was higher than male driver
shoulder belt misuse (4.0 percent versus 2.9 percent). This was
mainly due to more female drivers wearing the shoulder belt under
the arm than male drivers (1.3 percent versus 0.7 percent).

* Under the arm, behind the back, or loose.
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¢ More drivers of domestic vehicles wore their shoulder belts with
excessive slack (i.e., too loose) than drivers of imported vehi-
cles (2.5 percent for domestic versus 0.6 percent for imports).

¢ Driver shoulder belt misuse was observed to be highest among the
50 or over age group (4.4 percent).

- Passenger Observatfon Findings

A total of 97,448 passengers were observed at shopping mall entrances/
exits during 1987. Figure 1 presents the upward trend for use of child
safety seats during 1987, with usage increasing to 80.1 percent. During
1987, 77.6 percent of infants and 80.4 percent of toddlers were observed
travelling in a child safety seat. Figure 2 displays the upward trend in
proper use of safety seats. For example, in 1987 71.9 percent of infants
were harnessed, facing toward the rear and the car belt was securing the
child seat. Also, in 1987 88.5 percent of toddlers observed in safety
seats were using their harness and/or shield. Passenger safety belt use
during 1987 was observed to be 4.1 percent for toddlers, 36.3 percent for
subteens, 25.1 percent for teens, and 41.7 percent for adults.
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Figure 1. Driver safety belt and child safety seat use.
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Figure 2. Correct use and installation of safety seats by year.

Safety Seat Installation Findings

A total of 3,679 safety seats were observed in vehicles parked at
shopping malls. Seats installed in the infant mode were observed in 295 of
the observations while 3,163 seats were observed in the toddler mode. The
remaining 221 observations involved booster seats. For toddler seats that
require installation using only the vehicle safety belt, 80.7 percent ap-
peared to be installed properly and seat belts were used incorrectly in
16.5 percent of the observations. For toddler seats that require belting
and tethering, only 12.0 percent were observed to be correctly installed.
Tethers were not used or used incorrectly in 86.7 percent of the observa-
tions, while incorrect belting was observed for 29.8 percent of the seats.
Figure 2 displays correct toddler seat installation increasing over time,
and becoming relatively steady at approximately 75 percent.

Helmet Study Findings

0f the 18,484 motorcycle observations, driver and passenger helmet
use were observed to be 53.6 and 44.3 percent, respectively. In cities
with mandatory helmet use laws, helmet use was observed to be 92.0 percent
for drivers and 80.5 percent for passengers. Helmet use in cities with no
or limited helmet use laws was observed to be 42.2 percent for drivers and
29.0 percent for passengers. Helmet use for drivers and passengers of

1,904 moped observations was observed to be 28.9 and 19.9 percent, respec-
tively.



Observations on Automatic Seat Belts

Over 4,233 vehicles with automatic seat belts were observed in 19€7.
Automatic seat belt systems resulted in 91.6 percent of the drivers beinc
restrained as opposed to 56.5 percent for 1987 model cars equipped with
manual systems. The usage rate for motorized systems with no disconnect
was the highest of the automatic designs with a 99.1 percent use rate.
The lowest automatic system design use rate was 77.1 percent for the non-
motorized, combination lap and shoulder belt system.



INTRODUCTION

This report documents the 1987 results of a project sponsored by the
National Highway Traffic Safety Administration on vehicle restraint and
motorcycle helmet usage. The results are based on field observations con-
ducted in 19 cities across the nation. Included in the data base are
observations on drivers and passengers of 272,857 passenger vehicles and

helmet usage for the operators and passengers of over 20,388 motorcycles
and mopeds.

Project Objective

The objective of this study was to observe, record, and report the
use of occupant restraints and motorcycle helmets in 19 cities throughout
the country.

Project Description

The project consists of a two-year data collection effort that has
been formulated into two separate studies. Study 1 consists of collecting
data on; 1) driver and front outboard passenger safety belt use and shoul-
der belt misuse; 2) passenger safety belt and child safety seat use; 3)
correct installation of child safety seats; and 4) helmet use by operators
and passengers of motorcycles and mopeds. Study 2 concentrated on obtain-
ing driver safety belt use from those vehicles that were equipped with
automatic belt systems. Study 2 also obtained data on motorcycle and
moped helmet use. Each study is described below.

Traffic Population Observations

The purpose of this study aspect was to monitor the use of safety
belts by drivers and front outboard passengers of privately-owned passen-
ger cars at designated intersections and freeway exit locations. A random
sampling procedure was used to select vehicles for study 1 observations.
‘Study 2 vehicle selection required the observers to identify cars equipped
with automatic belt systems and to prioritize those vehicles for observa-
tion. The data collected for each vehicle and driver were:

The presence of automatic safety belts
License plate number

Make/model of car

Estimated age of driver and passengers
Driver gender

Observed driver safety belt usage

Observed driver shoulder belt misuse

Seating position of passengers

Safety belt use of front outboard passengers.



Shopping Center Observations

The purpose of this study aspect was to monitor the use of occupant
restraint systems by passengers of private passenger cars at exits/entran-
ces of selected shopping malls. The passenger observations were a compo-
nent of only study 1 and were not, therefore, conducted during study 2.
Special emphasis was placed on observing child safety seat use y infants
(less than 1 year of age) and toddlers (ages 1 to 4). The data collected
for each passenger were:

Estimated age.

Seating position.

Occupant restraint system used by each passenger,

Safety seat usage characteristics for infants and toddlers.

Parking Lot Observations

The parking lot observations were only a component of study 1. Obser-
vation requirements consisted of observing infant, toddler and booster
safety seats in parked cars located in the ‘same shopping centers as above
to obtain detailed information on the installation of child safety seats

in automobiles. The data collected on child safety seat installation
were: :

‘Position of safety seat in vehicle.

Tether usage (for toddler seats that require the use of tethers).
Belt usage (for toddler seats that require that the lap belt be
attached to the undercarriage of the toddler seat).

Shield requirement on toddler seats (if the seat is a shield-type
toddler seat).

Identification of model.

)
o Type of safety seat (infant, toddler or booster).

Motorcycle/Moped Helmet Observations

The purpose of this study aspect was to monitor the use of helmets by
operators and passengers of motorcycles and mopeds observed on the road-
wgyg. 2He1met observations were conducted as a part of both study 1 and
S u y L] .

}Project Methodology

This project is a continuation of studies sponsored by the National
Highway Traffic Safety Administration (NHTSA) to determine restraint sys-
tem use in the traffic population. The current project differs from the
previous projects in that an increased level of effort was made to observe
cars equipped with automatic safety belt systems.

The major elements of the study methodology are listed below and
described in the following sections.

-9 Develop observation and training procedures.
e Train observers and supervisors.

o Collect data.

e Analyze data.



Data Collection Sites

The cities, data collection sites and data collection procedures that
were used in the previous projects were adopted for use in the current
project. This served to provide the maximum possible cons1stency between
the results of the current and prior projects. Any changes in data col-
lection sites necessitated by construction, or other uncontrollable
events, were accomplished by obtaining data in the same immediate area.
The 19 cities selected for this project are from each geographical region
of the country and provide a variety of climate and driving conditions.
They were purposely selected to provide long term, cost-effective trend
data. The same cities and sites within each city have been used since
1974 1n successive observations.

The cities and corresponding data collection regions are 11sted below
and presented geographically in Figure 3.

New England Region Southwest Region
Boston, MA Houston, TX
Providence, Rl Dallas, TX
Mid-Atlantic Region Northcentral Region
New York, NY Minneapolis-St. Paul, MN
Baltimore, MD Chicago, IL
Pittsburgh, PA Fargo, ND-Moorhead, MN
Southeast Region West Region

Atlanta, GA . Seattle, WA

Miami, FL San Francisco, CA
Birmingham, AL San Diego, CA

New Orleans, LA ' Phoenix, AZ

Los Angeles, CA

Data Collection Scenario

The sites used for data collection in the driver study were primary
road intersections and freeway exits. The sites were selected to be
representative of the land use and socio-economic compositive of the city;
within self-imposed constraints. The sites were originally selected in an
earlier study by a process that involved subdividing each city area (the
corporate city, along with the contiguous suburban area) into a series of
grids. [1] The grids were classified as being one of three groups: 1)
grids in open country areas containing few or no primary road intersec-
tions; 2) gr1ds containing one or more freeway exits; and 3) grids con-
taining primary roads but no freeway exit.

Those squares in group 1 were not selected for sampling purposes.
The squares in groups 2 and 3 were used to randomly select 22 primary road
squares and 11 freeway squares. This stratification process was used to
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ensure that two different types of traffic would be sampled (i.e., high
speed freeway traffic and slower speed arterial traffic).

A list of 10 randomly selected, controlled intersection sites for
each of the selected 22 primary and 11 freeway grids were given to an ob-
server. On the first trip to the city, the observer visited the first
site listed within his pre-assigned grid. If the site was suitable for
safety belt observation (i.e., roadway curbs, sufficient traffic, observer
safety, no construction, etc.) then the site was selected to represent the
grid. If the first site was not acceptable then the observer inspected the

next site on the list and repeated the process until an acceptable site
was found.

Study 1 and study 2 required 30 sites for the driver study (70 per-
cent arterial and 30 percent freeway exit) in each city. In addition,
study 1 required 3 passenger study locations (shopping malls) within each
city. The malls for the passenger study were selected so as to simulta-
neously provide a mix of socio-economic levels, sufficient traffic flow
and good vantage points for conducting observations.

Study 1 required 13.5 days of data collection, for each city, consis-
ting of approximately 7.5 days for the of driver study and 6 days of pass-
enger study. Helmet study observations were recorded throughout the data
collection stay as motorcycles and mopeds were observed. Study 2 required
15 days of driver observation with the observer recording motorcyle and
moped data when they occurred in the traffic stream.

A typical observation day consisted of a minimum of six hours of data
collection. The driver observations of study 1 required 1.5 hours at each
of 4 sites per day. Passenger observations required 6 hours per day at a
single shopping center during hours of operation. The driver observation
was usually conducted on Monday through Thursday and the passenger obser-
vation on Friday through Sunday. The driver observation of study 2 re-
quired 3 hours at two sites per day. '

Data Forms and Procedures

The data collection forms and instructions for their completion are
provided in Appendix C.

Whenever possible, data collectors were deployed to a given site on
the same day and during the same time period each time the city was visit-
ed. Only privately-owned passenger cars and station wagons with in-state
license plates were eligible for the driver observation. Trucks, taxi

cabs, and marked company-owned cars (i.e., those used for commercial pur-
poses) were not eligible. .

The target observation at signalized intersections of study 1 was the
second car that stopped at the traffic signal in the near lane (curb
lane). If time permited, additional observations were made (i.e., the
third and fourth stopped cars). However, if only one car stopped then



that_vehicle was observed. Any vehicle that stopped at a stop sign con-
trolled location was eligible "for observation. Q%e target observations
for study 2 consisted of vehicles that were equipped with automatic re-
straint systems as the priority observation. If no automatic restraint
vehicles were present then the driver observation procedures of study 1
were followed. Observers did not go on the roadway and were only respon-
sible for observing the cars in the curb lane. '

Passenger observation procedures required six hours per data collec-
tion day . Data were collected on Fridays, Saturdays and Sundays during
the peak hours of traffic movement in and out of the shopping mall. This
maximized the chance of obtaining observations on infants and toddlers. A

total of six passenger observation days were conducted in each city for
study 1.

Only non-commercial passenger cars and station wagons were eligible
for the passenger study. The primary target observations were vehicles
with infants and toddlers. When primary target vehicles were not available
for observation, safety belt usage for all passengers in the order of
vehicles stopped was recorded. Data collectors were positioned at curb-
side, at a stop sign or signal controlled exit from the shopping center
with the greatest flow of traffic. Observers did not go on the roadway
and were only responsible for observing the cars in the curb lane.

Procedures for observations of child safety seat installation requir-
ed inspection of parked vehicles containing one or more safety seats
(i.e., infant, toddler or booster safety seats) in all of the shopping
center parking lots. The observations were conducted for approximately
two hours per week during the days scheduled for the passenger restraint
observations. Data were obtained during peak parking demand.

Helmet observations were obtained as a "second priority" activity
during all other observations. Target vehicles were any motorcycle, moped
or motorized bike observed on the highway or freeway during data collec-
tion periods. Observations regarding helmet use were recorded for both
drivers and passengers.

Training Procedures

Training procedures were developed during the initial phases of the
study and approved by NHTSA prior to conducting training activities. All
procedures were developed around those used in the previous projects to
maximize consistency between the project efforts. Training included the
study of an observer's manual, class room instruction and in-field train-
ing. Prior to deployment, observers received 3 to 5 days of training
either in Detroit or at field locations. Additional training of up to a
week was conducted by the supervisor in the region assigned to a particu-
lar observer. All observer training was conducted by the supervisor and/
or senior staff members. Follow-up supervisor field visits were made at
least twice per year and more frequently when the need arose.
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Quality Control

The supervisor was stationed in Detroit and was responsible for sche-
duling observer activities, supervising data entry and conducting data
quality control activities at field locations. Supervisory visits to each
region were made on a routine basis or when the data collector or super-
visor believed such a visit was warranted. During 1987, 10 days of super-
visor visits were conducted. During these visits, field activities and
observation techniques were monitored, procedural questions were answered,
and observer accuracy and productivity were reviewed. Accuracy checks
consisted of the supervisor and observer collecting data independently on
the same vehicles for both the driver and passenger study. Discrepancies
were identified and discussed during the accuracy review.

At the end of each week, data forms were submitted by the observers
for review and analysis. Data summaries were generated on a monthly basis

and submitted to NHTSA. Additional information and analyses were also
provided to NHTSA upon request.

Analysis of 1987 Results

The data contained in the remainder of this annual report incorpo-
rates the 1987 results with the results obtained from the prior projects.
The 1987 data was obtained by conducting two cycles of data collection for
both study 1 and study 2. The first cycle of data was obtained from each
city during the first half of 1987. Cronologically the data collection
scheme consisted of completing study 1 in all of the 19 cities followed by
the completion of study 2 in the same cities. The completed sequence of
study 1 and study 2 was followed by another sequence of studies 1 and 2 in
the 1latter half of 1987. Any exhibited differences between the
appropriate first and second half data bases represent variations due to
the time of the year in which collection activities occurred. The data

collection procedures and locations at which the data were obtained were
identical for the first and second half.

Data summaries which refer to a “"base" represent the total number of
observations. The "percent restrained" refers to the percentage of the
total base observations that were recorded as using the appropriate safety
" restraint device. For the driver observations use of either the lap and
shoulder belt or lap belt only were recorded as "restrained". The percent
restrained figures represent usage rates for the combined 19-city base,
with each observation receiving equal weight. This procedure was employed

in previous NHTSA studies and thus allows for consistency in the compari-
son of results.

11



SUMMARY OF 1987 DRIVER OBSERVATION FINDINGS

Safety Belt Usage Trends

Annual driver safety belt usage rates from previous NHTSA projects
show a clear upward trend beginning in 1984 (see figure 1, page 2). This
trend continued during 1987 which exhibited the highest dr1ver usage rate
(42.3 percent) of any year. This driver safety belt usage rate of 42.3
percent consisted of 41.3 percent for combined lap/shoulder belt use, 0.3
percent for lap belt only use, and 0.7 percent for shoulder only use. The
shoulder only category increased progressively each quarter do largely to
an increase of vehicles equipped with automatic restraint system.

Safety Belt Use by City and Observation Period

Driver safety belt usage rates by city and observation period, during
1987, are presented in table 1. Annual usage rates ranged from a high of
65.6 percent in Dallas to a low of 16.1 percent in Fargo/Moorhead. The
rank ordering of city usage rates presented in table 1 are different from
those obtained in any of the prior projects [1]1, [2], [3], [4] or [5].
This variation is primarily due to the impact of mandatory restraint usage
laws (MUL). Table 1 also indicates the surveyed jurisdictions that had a
MUL in effect during the 1987 data collection period. The majority of
jurisdictions with effective 1987 belt use laws also had the be]t use laws
effective during 1986.

O

Safety belt usage was also recorded for front-outboard passengers
during the driver observation (presented in table 2, page 14) by city and
observation period. The annual usage rate for front-outboard passengers
over one year of age (i.e., excluding infants) was 37.9 percent, which is
4.4 percent lower than the annual driver usage rate. Safety belt usage
rates for front-outboard passengers continues to be lower in each city
than for drivers in the same city (table 2 versus table 1).

Safety Belt Use by Existence of a Safety Belt Use Law

Driver safety belt usage rates, based on whether or not a mandatory
safety belt use law was in effect at the time of data collection, are pre-
sented in table 3. This table indicates that driver usage rates in juris-
dictions with usage laws were much higher than those jurisdictions without
a law (49.8 percent versus 29.8 percent for the entire year).

12

-



Table 1. Driver safety belt usage by city and observation period for 1987.

el

First Half Second Half Total 1987
Study 1 Study 2 © Study 1 Study 2
Percent Percent Percent Percent Percent
Base Restrained{ Base | Restrained{ Base {Restrained Base | Restrained Base | Restrained

Dallas* 2,132 60.9 3,498 67.5 2,708 64.2 3,416 67.6 11,754 65.6
Houston* 1,802 51.8 5,261 64.0 2,946 67.0 5,442 68.9 15,451 4.9
Seattle* 2,709 62.6 5,525 60.0 2,832 59.9 5,777 61.0 16,843 60.8
Miami* 2,637 71.0 2,769 66.0 2,538 64.1 3,398 40.6 11,342 59.1
San Diego* 2,672 56.0 5,419 55.6 2,738 56.0 5,687 54.3 16,516 55.3 «
San Francisco* | 2,708 52.6 5,361 52.0 2,846 50.8 5,785 52.9 16,700 52.2
Minn./St. Paul*| 2,823 51.7 5,562 50.3 2,962 49.8 5,686 46.9 17,033 49.3
Baltimore* 2,214 54.5 3,013} 47.1 2,486 47.0 4,333 41.5% 12,046 46.4
Los Angeles* 2,694 44 .4 5,441 43.0 2,838 47.3 2,898 47.3 13,871 45.0
Phoenix 2,893 40.1 5,766 38.9 3,043 39.7 5,749 39.6 17,451 39.5
New Orleans¥* 1,115 30.3 4,288 40.7 2,964 37.6 4,710 36.6 13,077 37.6
Atlanta 2,450 36.8 2,059 42.0 2,971 34.4 5,799 35.2 13,279 36.4
Birmingham 2,892 23.5 5,049 33.3 2,709 32.9 5,798 39.9 16,448 33.8
Chicago* 3,132 36.7 4,841 31.4 2,591 33.0 3,897 3.4 14,461 30.7
Pittsburgh 2,871 25.5 5,662 29.2 2,921 30.5 5,509 31.5 16,963 29.5
New York* 2,182 24.3 3,276 29.4 2,306 21.9 4,027 24,1 11,791 25.2
Boston 2,251 24.9 3,900 25.9 2,386 25.1 4,467 22.3 13,004 24.4
Fargo/Moorhead { 1,909 19.1 4,450 23.8 2,320 26.0 3,811 23.6 12,490 23.4
Providence 2,248 15.0 3,444 20.8 2,790 18.1 3,855 11.9 12,337 16.1

Total 46,334 41.8 84,584 43.4 51,895 42.8 90,044 41.4 272,857 42.3

*xpenotes mandatory safety belt usage law (MUL) in effect.
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Table 2. Front-outboard passenger safety belt usage by city and observation period for 1987.

First Half Second Half Total 1987
Study 1 Study 2 Study 1 Study 2
Percent Percent Percent Percent Percent
Base | Restrained| Base | Restrained Base | Restrained Base | Restrained Base { Restrained

Dallas* 591 55.5 813 66.0 509 62.9 706 61.9 2,619 61.6
Houston* 535 42.2 1,685 61.7 889 61.3 1,757 66.8 4,866 61.3
Seattle* 579 54.2 1,599 53.4 576 52.8 1,322 57.6 4,076 54.8
Miami* 665 62.9 597 60.5 626 53.5 551 32.7 2,439 53.1
San Diego* 597 49 .4 1,320 46.6 695 45.6 1,492 50.2 4,104 47.5
San Francisco* 678 40.1 1,570 46.3 686 41.4 1,435 48.0 4,369 45.1
Minn./St. Paul* 611 45.0 1,493 44 .4 702 43.7 1,424 39.3 4,230 42.7
Baltimore* 472 48.9 483 45.1 487 45.2 1,008 36.9 2,450 42.5
Los Angeles¥* 606 32.8 1,393 31.9 622 34.2 478 36.4 3,099 33.3

Phoenix 651 29.0 1,729 33.0 677 32.5 1,672 35.8 4,729 33.4 °
New Orleans* 391 24.4 1,290 38.1 723 33.2 808 29.5. 3,212 33.1
Atlanta 491 31.8 . 341 33.7 670 28.1 1,231 29.4 2,733 30.0
Birmingham 557 22.8 1,456 31.2 751 27 .4 1,603 39.5 4,367 32.6
Chicago* 731 29.7 915 27.3 5751 33.6 711 14.5 2,932 26.0
Pittsburgh 714 17.6 1,943 26.9 913 24.3 1,550 30.1 5,120 26.1
New York* 557 25.7 678 '28.8 462 13.0 720 21.8 2,417 23.0

Boston 378 19.8 609 25.9 304 20.4 708 16.1 1,999 20.5 -
Fargo/Moorhead 468 17.9 1,270 23.5 574 21.4 1,043 21.2 3,355 21.7
Providence 510 15.7 727 17.6 807 18.8 778 8.7 2,822 15.0
Total 10,782 35.7 21,911 39.5 12,248 36.7 20,997 38.2 65,938 37.9

*Denotes mandatory safety belt usage law (MUL) in effect.




Table 3. Driver safety belt usage by existence of a safety beit use law.

First Half Second Half . Tot al
Belt Law Percent Percent Percent
Existence Base | Restrained Base | Restrained Base |Restrained
= ==

Study 1

Yes 28,820 50.7 32,755 50.3 61,575 50.5

No 17,514 27.1 19,140 29.9 36,654 28.6
Study 2

Yes 54,254 50.6 55,056 48.2 109,310 49.4

No 30,330 30.4 34,988 30.6 65,318 30.6
Combined

Yes 83,074 50.6 87,811 49.0 170,885 49.8

No 47,844 29.2 54,128 30.4 101,972 29.8

Total | 130,918 42.8 141,939 41.9 272,857 42.3

Safety Belt Use by Vehicle Model Year

License plate numbers, recorded as part of the driver observations
for the first half of 1987 of both studv 1 and 2, were submitted to the
various State departments of motor vehicles (DMV's) for the purpose of
obtaining vehicle information. A total of 82,484 license plate numbers
were submitted to 15 states DMV's. The DMV's returned 72,761 vehicle
records which were processed with the "Vindicator" program by the Highway
Loss Data Institute of Washington, D.C.[6]. Valid vehicle information for
71,220 vehicles (including vehicle make, model, model year, and size) were
obtained for the model years 1967-1988 (pre-1967 vehicles were observed
but could not be processed by the Vindicator program).

Table 4 presents driver safety belt usage rates for the 1987 data on
vehicles verified by the State DMV's. Overall, 43.5 percent of drivers in
this data subset were observed using safety belts. The data indicates
that drivers of newer model cars, beginning in 1978, are more likely te
wear safety belts than their counterparts in older model cars. DOriver
safety belt usage by manufacturer's division for model years 1979-1988 is
presented in Appendix A.
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Table 4. Driver safety belt usage by verified vehicle model year.

Model Year Base I Percent Restrained
1967 169 10.1
1968 226 19.5
1969 275 14.5
1970 377 21.0
1971 487 18.9
1972 773 18.4
1973 1,082 18.6
1974 1,318 25.5
1975 1,374 26.6
1976 2,364 29.1
1977 3,686 30.8
1978 4,395 33.4
1979 5,183 34.4
1980 4,513 40.2
1981 4,463 41.4
1982 4,686 46.2
1983 5,107 47.3
1984 7,539 50.4
1985 8,118 53.1
1986 8,967 53.5
1987 5,884 56.5
Total 70,986 43.5

Safety Belt Use by Driver Gender

Observed safety belt use stratified by driver gender are presented in
table 5. This table indicates that female drivers were more likely to
wear safety belts than male drivers, both with and without mandatory use
laws in effect. The 1986 results also indicated that females were more
likely than males to wear safety belts.

Table 5. Driver safety belt usage by driver gender.
Without MUL With MUL Total
Driver Percent Percent Percent
Gender Base | Restrained Base Restrained Base Restrained
[

Male 58,027 25.3 105,256 44.8 163,283 37.9
Female | 43,945 35.8 65,629 57.8 109,574 49.0
Total 101,972 29.8 170,885 49.8 272,857 42.3
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Safety Belt Use by Driver Age

Table 6 indicates that overall safety belt usage was highest among
the 25 to 49, and lowest for the under 20, age groups. Belt usage in
areas with belt use laws was highest for the 50 and over age group while
the 25 to 49 age group displayed the highest usage rate in areas without
the Taws. The younger drivers are more than 10 percent lower in overall
belt usage than any of the other age groups. The relative rankings be-
tween age groups are similar to those obtained from the 1986 study.

Table 6. Driver safety belt usage by age group.

Without MUL With MUL Total

| Percent Percent Percent
Age Group Base | Restrained Base | Restrained Base | Restrained

m:

Under 20 6,604 23.2 4,620 37.6 11,224 29.1
20-24 12,461 27.8 20,876 46.3 33,337 39.4
25-49 57,365 32.6 105,752 50.5 163,117 44.2
50 or over | 25,542 26.3 39,637 51.1 65,179 41.4
Total 101,972 29.8 170,885 49.8 272,857 42.3

Safety Belt Use by Vehicle Make (Domestic Versus Import) and Vehicle Size

The Vindicator program permitted stratification of driver safety belt
usage by vehicle size as presented in tables 7 and 8. The four vehicle

size categories presented in these tables correspond to the following
wheelbase measurements:

Subcompact - wheelbase less than 101 inches
Compact - wheelbase 101-111 inches
Intermediate - wheelbase 112-120 inches

Full size - wheelbase greater than 120 inches

Table 7 presents the relationship between safety belt usage, vehicle make
and vehicle size for all verified vehicle model years. This table indi-
cates that drivers of smaller size vehicles (i.e., subcompacts and com-
pacts) were more likely to wear safety belts than drivers in larger vehi-
cles. In addition, drivers of imported vehicles were observed to be more
likely to wear safety belts than their domestic vehicle counterparts.
Further investigation of table 7 reveals that 78.4 percent of the imported
vehicles observed were subcompacts. In fact, imported subcompacts ac-
counted for over 23 percent of all observations. This finding, along with
the relatively high usage rate (51.9 percent) associated with these vehi-
cles demonstrates the impact that imported subcompacts have on driver
usage rates. Table 8 indicates that, when only newer model cars (1979-
1988) were considered, similar but slightly higher usage rates than the
all model year results were observed.

17




Table 7. Driver safety belt usage by verified vehicle make and size

for all model years.

Vehicle Make

Vehicle Size Domestic Jj ImBort Total
Subcompact 43.2% 51.9% 48.1%
(12,878) (16,666) (29,544)
Compact 41.7% 62.9% 45,3%
(20,815) (4,195) (25,010)
Intermediate 33.2% 51.9% 33.7%
(12,323) (341) (12,664)
Full Size 28.5% 55.1% 29.0%
(3,933) (69) (4,002)
Total 38.9% 54.1% 43.5%
(49,949) (21,271) (71,220)

Note: Percentages indicate the safety belt usage rates of the base number

of observations shown parenthetically.

Table 8. Driver safety belt usage by verified vehicle make and size
for 1979-1988 model years.

Vehicle Make

Vehicle Size Domestic Import Total
— m —_— e
Subcompact 44 3% 54.6% 49.9%
(11,936) (13,938) (25,874)
Compact 45.7% 64.9% 49.3%
(16,766) (3,746) (20,512)
Intermediate 39.2% 56.4% 39.9%
(6,958) (277) (7,235)
Full Size 41.2% 55.1% 42.1%
(1,004) (69) (1,073)
Tot al 44 0% 56.8% 48.2%
(36,664) (18,030) (54,694)

Note: Percentages indicate the safety belt usage rates of the base number

of observations shown parenthetically.
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Safety Belt Use by Vehicle Manufacturer

Driver safety belt use by vehicle manufacturer for all model years
(based on data from the Vindicator program) is presented in table 9.
Drivers of Toyota vehicles were observed wearing safety belts in 58.9 per-
cent of the observations; the highest of any manufacturer. Drivers of
vehicles by the domestic manufacturers experienced relatively equal usage
rates, ranging from 27.9 to 43.0 percent.

Table 9. Driver safety belt usage by verified vehicle manufacturer
for all model years.

Vehicle Manufacturer Base Percent Restrained
AMC/Eagle 484 27.9
Chrysler 5,113 37.9
Ford 12,003 38.4
GM 32,040 39.5
Vi 2,094 50.5
Toyota 5,107 58.9
Datsun/Nissan 3,448 46,2
Honda 3,502 57.4
Jeep 302 43.0
Other Imports 7,127 53.9
Total 71,220 43.5

When the older model vehicles were removed from the data summaries,
Toyota displayed the highest driver usage rate (table 10).

Table 10. Driver safety belt usage by verified vehicle manufacturer
for 1979 - 1988 model years.

Vehicle Manufacturer Base Percent Restrained
AMC/Eagle 241 29.5
Chrysler 3,698 42.8
Ford 8,690 44 .1
GM 23,762 44 .2
VW 1,252 , 56.9
Toyota 4,387 62.0
. Datsun/Nissan 2,927 49.4
Honda 3,193 58.3
Jeep 266 45,5
Other Imports 6,278 55.7
Total 54,694 48.2
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Since the three largest domestic manufacturers (GM, Ford and Chrysler)
have a number of divisions under them (i.e., Dodge, Chrysler and P1ymouth

are divisions of Chrysler Corporation), driver safety belt usage was re-
corded for each division. Tables 11 and 12 illustrate driver safety belt
usage rates for all model years (based on the Vindicator program outputs)
and for newer model years (1979-1988), respectively. Table 11 indicates
that the Oldsmobile, Buick and Cadillac divisions of General Motors Corpo-
ration had the highest usage rates while the Plymouth division of Chrysler
Corporation had the lowest; among the three largest domestic manufactur-
ers. Table 12 presents similar usage rates for the subset of newer model
years from 1979 to 1988. The newer models of all divisions exhibited
higher usage rates ranging from 3.4 to 6.2 percent than that exhibited by
all model years. Driver safety belt usage by manufacturer's division and

model year (1979-1988) are provided in Appendix A and safety belt usage by
car series is presented in Appendix B.

Table 11. Driver safety belt usage by manufacturer's division
for all verified model years.

Manufacturer's v ,
Division Base Percent Reifrqjggd

e Chrysler
Chrysier 1,352 39.7
Dodge 1,938 37.0 -
P1ymouth 1,823 36.6

e Ford
Ford 8,745 38.2
Lincoln 864 40.4
Mercury 2,394 38.5

e GM
Buick 5,870 41.0
Cadillac 3,129 41.4
Chevrolet 11,908 37.9
Oldsmobile 6,912 41.6
Pontiac 4,221 36.7
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Table 12. Driver'safet{gbelt usage -by manufacturer's division

for 1979 - 1988 ver1f1ed model years.
Manufacturer's ,
- Division Base Percent Restrained
e e —
e Chrysler
Chrysler 1,082 45.6
Dodge 1,384 40.9
P1ymouth 1,232 42.4
e Ford :
Ford 6,203 44 .4
Lincoln 688 44.0
Mercury 1,799 43.0
e GM
Buick 4,578 45.3
Cadillac 2,221 44.8
Chevrolet 8,312 43.3
0ldsmobile 5,383 46.0
Pontiac 3,268 41.4

Note: Manufacturer's division for which fewer than 20 vehicles were
observed, are not reported in this table.

Safety Belt Use By Time of Day

Table 13 presents 1986 and 1987 usage rates stratified by the four
daily data collection periods. Usage rates among the four time periods
during 1987 are within one standard deviation (sd = 2.1) of the mean
(42.6) with the exception of the late evening observations. This is a
departure from the 1986 results which displayed more consistency between
time periods.

Table 13. Driver safety belt usage by time period.

1986 1987
Percent Percent
Base Restrained Base Restrained

@: ==
7 - 10 a.m. 25,675 37.6 - 73,912 41.4
10 a.m. - 1 p.m. 25,976 36.4 70,057 43.2
l1-4p.m. 27,575 35.4 77,938 40.5
4 - 7 p.m. 22,671 37.7 50,950 45,2
Total 101,897 36.7 272,857 42.3
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Safety Belt Use By Site Characteristics

Driver safety belt usage rates stratified by site type and area type,
are presented in tables 14 and 15, respectively. Table 14 indicates that
driver safety belt usage was higher on freeways than on non-freeway
facilities. This characteristic was also present in the 1986 study.

Table 14. Driver safety belt usage by site type.

Site Type Base Percent Restrained
— g
Primary Road 200,203 41.1
Freeway Exit 72,654 45.7
Total 272,857 42.3

Safety belt use in city versus suburban areas is presented in table
15. City areas are characterized as central business district areas while
suburban areas include commercial, industrial or residential areas outside
of the central city area. The 1987 rates indicate that drivers tend to
use safety belts more in city areas than in suburban areas. Study find-

ings in 1986 displayed a similar difference in rates between city and sub-
urban areas. :

Table 15. Driver safety belt usage by area type.

Area Type Base Percent Restrained
City 192,898 42.6
Suburb 79,959 41.7
Total 272,857 42.3

Vehicle Occupancy

Safety belt use observations were only recorded for drivers and
front-outboard passengers during the driver observations. However, infor-
mation was also recorded on the number and age of passengers in each vehi-
cle for which a driver observation was made. The data of table 16 indi-
cate that 74.6 percent of the 272,857 vehicles observed were occupied by
only the driver.
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Table 16. Occupancy for vehicles observed during the driver observation.

Passenger
Occupancy :
Per Vehicle Observed Percent of Total
==—mﬁ
0 203,614 74 .6
1 57,659 21.1
2 8,283 3.0
3 2,624 1.0
4 or more 677 0.2
Total 272,857 100.0

Table 17 indicates the age distribution of passengers as recorded
during the driver observations. Of the 272,857 vehicles observed, less
than one percent had an infant passenger. The percentage of cars with
passengers in the four other age categories were: toddlers 1.5 percent;
subteens 3.5 percent; teens 3.5 percent; and adults 22.3 percent. These
percentages represent the distribution of passengers in the traffic popu-
lation and differ from the passenger distribution obtained during the
passenger observations where observers were instructed to concentrate
primarily on vehicles with toddlers and infants at shopping centers. In
the driver observations, the observers sampled from the second car stopped
for a traffic signal.

Table 17. Percent of cars with passengers by age group
during the driver observation.

Percent of Vehicles
Age Group
Study 1 Study 1 & 2
Infants (less than 1 year) 0.2 0.2
Toddlers (1-4 years) 1.5 1.5
Subteens (5-12 years) 2.3 3.5
Teens (13-19 years) 3.2 3.5
Adults (20 and older) 21.9 22.3

Table 18 presents the occupancy rate for each seating position by age
group. In 58.8 percent of the vehicles observed the driver was categorized

in the 25-49 year age group. This age group also occupied the front-out-
board position most often Fg 7 percent).
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Table 18.

Occupancy by seat position and age group for vehicles in the driver study 1.

Front Driver Front Center Front Qutboard Back Driver Back Center Back Outboard
Percent Percent Percent Percent Percent Percent
Age Group No. | of Total No. | of Total No. | of Total No. | of Total No. | of Total No. | of Total J

Infant 0 -- 31 0.0 75 0.1 27 0.0 19 0.0 28 0.0
Toddler 0 -- 121 0.1 295 0.3 351 0.4 381 0.4 344 0.4
Subteen 0 -- 70 0.1 1,250 1.3 477 0.5 459 0.5 658 0.7
Teen 3,901 4.0 45 0.0 2,148 2.2 280 0.3 131 0.1 501 0.5

Adult 20-24 12,508 12.7 29 0.0 2,740 2.8 118 0.1 31 0.0 231 0.2 -
Adult 25-49 57,752 58.8 39 0.0 9,571 9.7 319 0.3 62 0.1 629 0.6
Adult 50 or over 24,076 24.5 17 0.0 6,980 7.1 242 0.2 19 0.0 527 0.5
Empty 0 -- 97,877 99.6 75,170 76.5 96,414 98.1 97,127 98.9 95,311 | ~ 97.0
Total 98,237 100.0 98,229 | 100.0 98,229 100.0 98,229 100.0 98,229 100.0 98,229 100.0




Shoulder Belt Misuse -

The following data summaries illustrate the total number of drivers
observed, those observed wearing the shoulder belt and the percentage of
shoulder belt misuse. The misuse percentage is based on only those driv-
ers that were observed wearing the shoulder belt. Observers classified
shoulder belt misuse by one of three categories; under the arm (i.e.,
under the driver's left arm), behind the back (i.e., positioned behind the
right side of the driver's body, resulting in no restraint of the upper
torso), and loose (i.e., having a fist width or more as slack near chest
area or excessive slack in belt behind driver). Those drivers that were
wearing only lap belts in vehicles equipped with separate Tlap/shoulder
systems and those drivers not utilizing any part of the combination lap/
shoulder systems were excluded from the following analyses.

Shoulder Belt Misuse by Verified Vehicle Model Year

The Vindicator program generated data on a total of 71,220 drivers,
30,793 of which were observed to be utilizing the shoulder belt during
1987. Table 19 gives shoulder belt misuse rates by verified vehicle model
- year for drivers that were observed to be wearing shoulder belts. Over-

all, 7.7 percent of drivers utilizing shoulder belts misused them. b

Table 19. Driver shoulder belt misuse by verified vehicle model year.

Percent Misused

‘ Vindicator Shoulder Total
Model Observa- Belt Under Behind Percent
Year tions Base Arm Back Loose Misused
1967 169 3 . 0.0 0.0 0.0 0.0
1968 226 32 6.3 3.1 0.0 9.4
1969 : 275 31 3.2 6.5 3.2 12.9
1970 377 66 0.0 3.0 1.5 4.5
1971 487 82 3.7 1.2 7.3 12.2
1972 773 126 2.4 1.6 7.9 11.9
1973 1,082 180 3.9 1.7 11.1 16.7
1974 1,318 326 4.3 2.8 5.2 12.3
1975 1,374 359 4.2 2.2 3.6 10.0
1976 2,364 673 4.2 3.3 4.6 12.1
1977 3,686 1,124 3.1 1.7 5.1 9.9
1978 4,395 1,467 2.3 1.5 6.6 10.4
1979 5,183 1,775 2.8 2.2 5.2 10.2
1980 4,513 1,801 2.3 1.5 4.5 8.3
1981 4,463 1,846 2.3 0.6 4.1 7.0
1982 4,686 2,164 2.1 1.2 4.0 7.3
1983 5,107 2,413 2.0 0.6 5.4 8.0
1984 7,539 3,796 1.8 0.7 5.0 7.5
1985 8,118 4,308 2.2 0.6 4.4 7.2
1986 8,967 4,798 1.8 0.4 4.3 6.5
1987/88 6,118 3,417 1.4 0.7 3.1 5.2
Total 71,220 - 30,793 2.2 1.0 4.5 7.7
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Shoulder Belt Misuse by Driver Gender

Observed shoulder belt misuse by driver gender, based on verified
vehicle data of drivers observed utilizing the shoulder belt in 1987, are
presented in table 20. This table reveals shoulder belt misuse to be
higher for females than males (8.1 percent versus 7.3 percent), due pri-
marily to the difference in "Under Arm" misuse.

Table 20. Driver shoulder belt misuse by driver gender for all
verified vehicle model data.
Percent Misused
Tot al
Driver : Under Behind Percent
Gender Base Arm Back Loose Misused
—
Male 16,909 1.8 1.0 4.5 7.3
‘Female 13,884 2.6 1.0 4.5 8.1
Total 30,793 2.2 1.0 4.5 7.7

When only newer verified model year cars (1985-1988) are considered,
similar but slightly lower misuse rates were observed, as presented in
table 21.

Table 21. Driver shoulder belt misuse by driver gender for
1985-1988 verified vehicle model years.

Percent Misused
Tot al
Driver Under Behind Percent
Gender Base Arm Back Loose Misused
Male 7,055 1.4 0.5 4,2 6.1
Female 5,468 2.3 0.6 3.8 6.7
Tot al 12,523 1.8 0.5 4.0 6.3

Shoulder Belt Misuse by Driver Age

Table 22, based on all verified vehicle models with drivers observed
utilizing the shoulder belt in 1987, indicates that shoulder belt misuse
was the highest among the 50 or over age group (10.3 percent). This age
group was the only "above average" group and were seen more often wearing
the shoulder belt loose. '
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Table 22. Driver shoulder belt misuse by age group for all
verified vehicle models.

Percent Misused

Total

Under Behind Percent

Age Group Base Arm Back Loose Misused

:

Under 20 904 3.1 0.7 3.8 7.6
20-24 3,726 1.9 0.8 4.7 7.4
25-49 18,891 2.1 0.9 3.7 6.7
50 or over 7,272 2.4 1.3 6.6 10.3
Total 30,793 2.2 1.0 4.5 7.7

Shoulder belt misuse was slightly less when only newer verified model year
cars (1985-1988) are considered, as indicated by table 23.

Table 23. Driver shoulder belt misuse by age group for 1985-1988
verified vehicle model years.

Percent Misused

™~ Total

Under Behind Percent

Age Group Base Arm Back Loose Misused

|

Under 20 249 3.6 0.4 4.0 8.0
20-24 ' 1,384 2.2 0.4 3.7 6.3
25-49 7,997 1.6 0.5 3.4 5.5
50 or over 2,893 2.0 0.8 6.0 8.8
Total 12,523 1.8 0.5 4.0 6.3

Shoulder Belt Misuse by Vehicle Make (Domestic Versus Import)

Table 24 presents driver shoulder belt misuse, by vehicle make for
all model years, based on data generated by the Vindicator program for
drivers utilizing the shoulder belt. Drivers of domestic vehicles were
much more likely to wear the shoulder belts "loose" than drivers of im-
ported vehicles. This is probably due to the "Window Shade" design, used
by domestic manufacturers, to remove shoulder belt tension.
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Table 24. Driver shoulder belt misuse by verified vehicle make for all model years.

Percent Misused
Total
Under Behind : Percent
Vehicle Make Base Arm Back Loose Misused
Domestic 19,309 2.4 1.3 6.5. 10.2
Import 11,484 1.8 0.4 1.1 3.4
Total 30,793 2.2 1.0 4.5 7.7

Table 25 displays the misuse rates by vehicle make for recent model year
vehicles (1985-1988) verified by the Vindicator program. The large
difference between domestics and imports for shoulder belts observed as
"loose" is similar to that difference exhibited by table 24.

Table 25. Driver shoulder belt misuse by vehicle make (domestic versus
import) for 1985-1988 verified vehicle model years.

Percent Misused
Total
Under Behind Percent
Vehicle Make Base Arm Back Loose "Misused
= =
Domestic 7,586 2.1 0.6 6.1 8.8
Import 4,937 1.4 0.4 0.9 2.7
Total 12,523 1.8 0.5 4.0 6.3

Shoulder Belt Misuse by Vehicle Size

The relationship between shoulder belt misuse and vehicle size, based
on all verified model years, is presented in table 26. Shoulder belt mis-
use is the lowest for subcompact vehicles and may be due to the large pro-
portion of imported cars in this classification.

Table 26. Driver shoulder belt misuse by verified vehicle size for all model years.

Percent Misused

Tot al

Under Behind Percent

Vehicle Size Base Arm Back Loose Misused
Subcompact 14,181 2.2 0.5 2.8 5.5
Compact 11,279 2.0 1.0 5.6 8.6
Intermediate 4,213 2.4 1.8 6.4 10.6
Full Size 1,120 2.9 3.5 8.7 15.1
Total 30,793 2.2 1.0 4.5 7.7
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When newer verified model year cars (1985-1988) were considered, no def-
finite trends are evident. Shoulder belt misuse was lower in subcompact
and full size than the compact and intermediate sizes, as presented in
table 27. Therefore, a relationship between shoulder belt misuse and
vehicle size may not exist. '

Table 27. Driver shoulder belt misuse by verified vehicle size for
1985-1988 model years.

Percent Misused

Tot al

Under Behind Percent

Vehicle Size Base Arm Back Loose Misused

— ——————~

Subcompact 6,212 1.8 0.5 2.5 4.8
Compact 5,397 1.8 0.6 5.3 7.7
Intermediate 824 1.9 0.7 7.3 9.9
Full Size 90 0.0 1.1 4.4 5.5
Total 12,523 1.8 0.5 4.0 6.3

Shoulder Belt Misuse by Vehicle Manufacturer

Driver shoulder belt misuse by vehicle manufacturer for all model
years, based on data from the Vindicator program for those drivers ob-
served utilizing shoulder belts, is presented in table 28. Drivers of
AMC/Eagle and GM products experienced the highest shoulder belt misuse
rate among the domestic manufacturers.

Table 28. Driver shoulder belt misuse by vehicle manufacturer
for verified all model years.

Percent Misused

Total

Vehicle Under Behind Percent

Manufacturer Base Arm Back Loose Misused
AMC/Eagle 132 3.8 0.0 6.8 10.6
Chrysler 1,911 1.9 0.6 5.8 8.3
Ford 4,576 2.6 1.2 5.8 9.6
GM 12,563 2.3 1.5 6.9 10.7
Jeep 123 3.3 0.0 2.4 5.7
VW 1,049 2.1 0.8 0.4 3.3
Toyota 3,006 1.4 0.5 1.5 3.4
Datsun/Nissan 1,589 2.0 0.4 1.3 3.7
Honda 2,009 2.1 0.5 0.8 3.4
Other Imports 3,835 1.8 0.2 1.2 3.2
Total 30,793 2.2 1.0 4.5 7.7

29



When only recent model year verified vehicles (1985-1988) are included in

the data summaries, Ford and General Motors displayed the highest shoulder
 belt misuse rate (table 29).

Table 29. Driver shoulder belt misuse by vehicle manufacturer for
1985-1988 verified vehicle model years.

Percent Misused
Total
Vehicle Under Behind Percent
ML:WMA

AMC 6 0.0 0.0 0.0 0.0
Chrysler 796 2.0 0.1 4.9 7.0
Ford 1,963 2.3 0.9 6.7 9.9
GM 4,744 2.0 0.6 6.1 8.7
Jeep ’ 77 2.6 0.0 1.3 3.9
VW 269 1.5 0.7 0.0 2.2
Toyota 1,257 0.8 0.6 1.4 2.8
Datsun/Nissan 682 1.5 0.3 0.4 2.2
Honda 916 1.7 0.5 0.8 2.9
Other Imports 1,813 1.6 0.3 0.9 2.8
Total 12,523 1.8 0.5 4.0 6.3

Tables 30 and 31 illustrate driver shoulder belt misuse rates by verified
manufacturer's division for all model years and newer model years (1985-
1988), respectively.
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Table 30.

for all verified vehicle model years.

Driver shoulder belt misuse by manufacturer's division

Percent Misused
Tot al
Manufacturer's Under Behind Percent
Division Base Arm Back Loose Misused
e Chrysler
Chysler 548 0.9 0.5 7.8 9.2
Dodge 707 3.1 0.8 4.1 8.0
P1ymouth 656 1.4 0.5 5.8 7.7
e Ford
Ford 3,313 2.6 1.1 5.7 9.4
Lincoln 349 2.3 1.7 4.0 8.0
Mercury 914 3.0 1.3 6.9 11.2
e GM
Buick 2,395 2.6 1.6 7.4 11.6
Cadillac 1,291 2.6 2.2 7.4 12.2
Chevrolet 4,471 2.1 1.3 6.4 9.8
Oldsmobile 2,863 2.3 1.6 7.1 11.0
Pontiac 1,543 2.6 1.1 7.0 10.7
Table 31. Driver shoulder belt misuse by manufacturer's division
for 1985-1988 verified vehicle model years.
Percent Misused
Tot al
Manufacturer's Under Behind Percent
' Division - Base Arm Back Loose Misused
o Chrysler
Chysler 270 1.1 0.0 5.9 7.0
Dodge 276 2.2 0.4 3.3 6.9
P1ymouth 250 2.8 0.0 5.6 8.4
e Ford -
Ford 1,411 2.3 0.9 6.5 9.7
Lincoln 152 3.3 0.7 2.6 6.6
Mercury 400 2.0 0.8 9.0 11.8
e GM .
Buick 860 2.7 0.3 6.5 9.5
Cadillac 452 2.9 1.3 7.1 11.3
Chevrolet 1,660 1.4 0.5 4.8 6.7
Oldsmobile 1,046 2.0 0.6 7.6 9.2
Pontiac 726 2.1 0.7 5.5 8.3

Note: Manufacturer's division for which fewer than 20 vehicles were ob-
served are not reported in this table.
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PASSENGER OBSERVATION FINDINGS

A total of 97,448 passengers were observed during 1987. The data
collection effort recognized three specific age groups within the "child"
population: infants under one year o0ld; toddlers from ages 1 to 4; and
subteens from ages 5 to 12. Observers categorized children within one of
these groups to the best of their ability. However, since this observa-
tion is relatively difficult, classification of children may not be accur-
ate for all observations. Other age categories included teens (13-19
years old) and adults (20 years and older). Passenger safety belt and
child safety seat use (children age 4 and under) are presented bi-annually
for 1985 through 1987 in figure 4. The percentages contained in figure 4
represent the appropriate age categories combined (with each observation
receiving equal weight) from the summaries presented in Appendix D. The
highest child safety seat usage rate, 82.2 percent was observed in the
second half of 1987, based on 4,900 observations. The first half of 1987
child safety seat usage rate was 77.3 percent (4,001 observations). Pas-
senger safety belt use in the second half of 1987 was observed to be 40.0
percent bhased on 49,582 observations of passengers over four years of age.
It should be understood that mandatory safety belt laws were in effect in
the majority of cities for both data collection periods in 1987. There-
fore, the 19-city passenger safety belt use summaries presented in this

chapter include data collected in numerous cities with mandatory safety
belt laws.

80 f-

70 |

60 b= Child Safety Seat Use*

50 |- -
a3.2 40.0
40 -
30 p=

20 - 12.6

Passenger Séfety Belt Use**

11.4
0 ! { 1 I 1 1 1 1 1

Percent Observed Restraint Usage

1984 1985 1986 1987

Period of QObservation

*Comprised of children age 4 and under (i.e., toddlers and infants) with
each observation receiving equal weight.

**Comprised of passengers over 4 years of age (i.e., excluding infants and
toddlers) with each observation receiving equal weight.
Figure 4. Observed use of passenger restraint system over time.
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Table 32 summarizes 1987

age groups.

1986 (72.3 percent).

Observed safety
1987, compared to 28.5 percent in 1986.
observed to be 80.5 percent in 1987,

Bgssenger restraint system use for various
1t use for subteens was 36.3 percent

in

Safety seat usage for toddlers was
approximately 8 percent higher than in

Table 32. Passenger restraint system use (1987) by age group.

Age Group Base Safety Seat Safety Belt Total
Infant 1,164 77.6 1.5 79.1
Toddler 7,742 80.5 4.1 84.5
Subteen 13,139 1.0 36.3 37.3
Teen 15,842 N/A 25.1 25.1
Adult 59,561 N/A 41.7 41.7

The total passenger restraint use (safety seat and safety belt) by age

group for the years 1985, 1986, and 1987 are presented in table 33.

This

table indicates that restraint use for each age group has increased over
the past two years, with the most dramatic increases noted in the toddler,

subteen,

and adult age categories.

Detailed summaries of the passenger

study observations are provided in the next sections for each age group.

Table 33. Passenger restraint use by age group and year.
1985 1986 1987
Age Group Base Percent Base | Percent Base Percent
Infant 1,173 67.7 723 71.7 1,164 79.1
Toddler 11,615 | 61.9 9,851 78.2 8,530 84.5
Subteen 11,740 24.7 15,294 30.2 13,139 37.3
Teen 11,428 12.7 14,461 19.1 15,842 25.1
Adult 50,544 | 20.8 66,601 36.9 59,561 | 41.7

Infants (Under 1 Year)

Infant observations consisted of recording the seating position and
type of restraint for children esti ated to be younger than 1 year of age.
Possible observations for infant restraint type include:

33




e Safety belt

e Infant/convertible safety seat
o Unsafe seat (home/feeder seat)
¢ No restraint

A

total of 1,164 infants were observed during the passenger observa-
tion. Of this total, 77.6 percent were observed in approved safety seats,
up from 70.0 percent in 1986. In addition, 20.0 percent of all infants
observed were held on passengers' laps. Unsafe (unapproved) seats were

observed in 0.1 percent of the observations. Table 34 summarizes the
infant observations.

Table 34. Methods of restraining infants.

Type of Restraint Number Percent
Infant/Convertible Seat 903 77.6
Safety Belt 18 1.5
None or Unsafe Seats 261 20.9

On Lap 233 20.0

Unrestrained 13 0,8

Unsafe Seat 15 0.1
Tot al 1,164 100.0

If an infant was observed in an infant-only safety seat, use of the safety
seat harness and car belt to secure the safety seat in the vehicle was
recorded. The assessment of correct/incorrect belt use could be made accu-
rately for most observations involving an infant-only seat since the car
belt crosses in front of the infant to secure the child seat. If the infant
was observed to be properly harnessed and the seat appeared to be belted
and facing toward the rear of the vehicle, the restraint condition was
classified as "Appears Correct". If either improper harnessing, belting
or positioning was observed, the condition was classified as "Obviously
Incorrect".  If an infant was observed in a convertible safety seat, use
of the harness was recorded. However, use of the car belt to secure the

safety seat in the vehicle could not be recorded due to the difficulty in
ascertaining proper fastening.

Table 35 presents infant safety seat usage by city. Overall 55.8 per-

cent of all infants were observed to be correctly harnessed in an approved
safety seat in 1987, as compared to 47.7 percent in 1986.
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Table 35. Infants observed in safety seats by city.

Percent In Percent
City Base Safety Seat _Appears Correct
Birmingham 35 100.0 73.2
Atlanta 47 97.9 36.5
San Diego 43 93.0 69.8
Dallas 212 90.1 74.5
Seattle 45 88.9 82.2
- Boston 30 86.7 76.7
Chicago 35 85.7 38.2
Mi ami 42 85.7 58.4
Baltimore 44 84.1 75.0.
Minneapolis/St. Paul 77 80.5 36.4
Providence 65 80.0 72.3
New York 38 76.3 68.4
Pittsburgh 39 69.2 23.1
Fargo/Moorhead 35 68.6 28.6
Phoenix . 40 67.5 25.0
Houston 98 67.3 51.0
_ Los Angeles 47 61.7 53.2
New Orleans 139 55.4 46.8
San Francisco 53 54.7 43.4
Total 1,164 77.6 55.8

13

Table 36 presents the characteristics of infants observed in safety
seats. For the 903 infants observed in safety seats, 71.9 percent were
observed to be correctly harnessed (and belted for infant-only seats) as
compared to 67.8 percent in 1986. The harness was not used in 14.1 per- -
cent of the observations, while nonuse of the car belt was observed 5.6
percent of the time. In addition, 12.0 percent of the safety seats were
observed forward facing during 1987, as compared to 8.9 percent forward
facing during 1986. These findings indicate that many parents/quardians
do not understand the importance of securing the child seat to face rear-
ward. Table 37 presents apparent correct usage of infant safety seats by
year (1985 through 1987).
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Table 36. Characteristics of infants observed in safety seats.

Safety Seat Usage Number Percent
Correctly Used 649 ' 71.9
No Harness 94 10.4
No Belt 17 1.9
No Harness or Belt 33 3.7
Forward Facing 109 12.0
Unsure 1 0.1
Total 903 100.0

Table 37. Correct safety seat usage by vear for infants observed in
safety seats.

Year Percent Appears Correct
1985 58.9
1986 67.8
1987 66.4

Table 38 indicates that infants were more commonly transported in the
front seat, with the front seat outboard position being the most frequent
placement. Table 38 also indicates that an infant in the back seat was
more likely to be in an approved safety seat and properly transported in
that seat than infants observed in the front seat. This phenomenon was
also found in 1986. )

Table 38. Safety seat usage for infants by seat position.

Percent Observed Percent
Seat Position Base in Safety Seat Appears Correct
Front Seat - Center 139 94.2 29.5
Front Seat - Qutboard 565 64.4 53.3
Total Front Seat 704 70.3 48.6
Back Seat - Driver 154 89.6 76.0
Back Seat - Center 123 93.5 64.2
Back Seat - Qutboard 172 86.6 63.4
Total Back Seat 449 89.5 ' 67.9
Rear (for station 11 54.5 18.2

wagons & hatchbacks)

Total 1,164 : 77.6 55.8
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Toddlers (Ages 1 to 4 Years)

Toddler observations consisted of recording the same type of data as
collected for infants. However, the correct usage of toddler safety seats
could not include an assessment for the belting of the seat to the vehi-
cle, due to the difficulty in ascertaining proper fastening by the seat
belt. Correct usage of toddler seats, therefore, was based solely on the
use of the harness and shield (for seats requiring shields). In addition,
some children who were classified as toddlers, were observed in booster
seats. Booster seat observations were recorded as correct when either a

harness/lap belt, shoulder/lap belt, or shield/belt system was properly
used.

A total of 7,742 toddlers were observed during the passenger study.
0f these, 6,225 (80.4 percent) were observed in either a toddler seat or
booster seat. A comparison of these findings with those of 1986 indicates
an increase in the percentage of toddlers in safety seats. Safety seat
usage increased from 72.3 percent during 1986 to 80.4 percent during 1987.
Table 39 summarizes the toddler observations.

Table 39. Methods of restraining toddlers.

Type of Restraint Number Percent
Toddler Seat 5,726 74.0
Booster Seat 499 6.4
Safety Belt 319 4.1
None or Unsafe Seat Total 1,198 15.5
On Lap 522 6.8
Unrestrained 660 8.5
Unsafe Seats 16 0.2
Total 7,742 100.0

Table 40 presents the type of restraint usage by toddlers and the
percentage of usage by city. Overall, 63.1 percent of observed toddlers

were harnessed and shielded (for seats requiring shields) in a child safe-
ty seat.

Table 41 presents additional observations for toddlers placed in
toddler safety seats. Factors such as insufficient time or too many
children affect the ability to make a positive identification of harness
or shield use. These observations were reported as "unsure" and were not
included in determining the percent restrained. Overall, harness/shield
use was observed to be 90.2 percent in 1987 for toddlers observed in tod-
dler safety seats. Table 42, which presents harness/shield use by year,
indicates a slight decrease in correct usage compared to 1986 results.
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Table 40. Restraint usage by city for toddlers.

Percent Percent Percent
Observed Percent Harnessed/ Percent Appears Percent
Using Observed Shielded Observed Correct Observed
Safety In Toddler In Toddler In Booster | In Booster | In Safety
City Base Belt Seats Seats Seats Seats Seats
Miami 228 0.0 86.4 62.3 7.5 0.9 93.9
Birmingham 249 0.4 89.6 70.7 3.6 2.4 93.2
Providence 538 2.4 81.8 76.2 7.6 5.9 89.4
Baltimore 385 1.6 90.1 81.6 0.0 -- 90.1
Atlanta 233 0.4 85.4 59.7 4.7 1.7 9.1
Seattle 676 5.0 79.3 78.4 5.9 5.6 85.2
Boston 436 2.1 87.4 78.4 0.0 - 87.4
New York 469 2.6 84.2 76.3 0.0 -- 84.2
San Francisco 734 4.1 77.8 77.0 3.1 2.9 80.9
San Diego 605 5.1 72.1 69.8 6.4 6.3 78.5
Dallas 232 2.6 72.4 64.6 16.8 12.9 89.2
Los Angeles 607 5.0 74.0 72.2 2.6 2.5 76.6
Minneapolis/St.Paul 534 9.6 56.4 47.6 14.4 9.9 70.8
Chicago 237 2.1 68.8 55.3 5.5 2.1 74.3
Phoenix 402 4.2 60.9 49.5 10,0 5.0 70.9
Pittsburgh 395 5.8 55.7 46.1 11.1 5.3 66.8
Houston 163 9.8 64.4 56.4 11.7 9.2 76.1
New Orleans 239 8.8 61.5 59.4 14,2 11.3 75.7
Fargo/Moorhead 380 3.4 53.4 43,2 9.7 5.2 63.1
Total 7,742 4.1 74.0 66.5 6.4 4.5 80.4

*Toddler data removed from base for the 1lst study 1.




Table 41. Characteristics of toddlers observed in toddler safety seats.

Toddler Seat Usage Number Percent
— |

Harness/Shield 5,150 90.2

No Harness or Shield 562 9.8
Total 5,712 100.0

Table 42. Harness/shield use by year for toddlers observed in
toddler seats.
Year Base Percent Harness/Shield
mm

1985 5,741 81.3

1986 6,652 91.2

1987 5,712 90.2

Table 43 summarizes the observations of toddlers in booster seats.
0f the 499 toddlers observed in booster seats, 69.7 percent were recorded

as correct.

This compares to 51.9 percent in 1986.

can be attributed to the increasing number of booster safety seats requir-

ing shields and their corresponding high correct usage rate.

booster safety seats requiring shields, 264 (98.9 percent) were correctly

used, while only 84 of the 232 booster seats not requiring a shield were
correctly used (36.2 percent).

Table 43, Characteristics of toddlers observed in booster seats.

Booster Seat Usage

Total

W“
Correctly Used

Harness/Lap Belt
Shoulder/Lap Belt
Shield/Belt

Lap Belt Only

No Harness/Belt

No Shield/Belt

Number Percent

348 69.7
15 3.0

69 13.8
264 52.9
122 24.5
26 5.2

3 0.6

499 100.0

Overall, 87.4 percent of the toddlers observed in toddler and/or booster
seats were restrained with the use of a harness or shield.
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Table 44, Safety seat/belt usage by seat position for toddlers.
Percent Percent Percent
Observed Percent Harnessed/ Percent Appears Percent
Using Observed Shielded Observed Correct Observed
Safety In Toddler In Toddler In Booster |} In BRooster In Safety
Seat Position Base Belt Seats Seats Seats Seats ' Seats
Front Seat - Center 291 11.0 28.9 22.3 5.8 2.1 34.7
Front Seat - Outboard* | 1,681 7.6 52.5 44.5 9.5 7.1 61.9
Total Front Seat 1,972 8.1 49.0 41.2 8.9 6.3 57.9
Back Seat - Driver 1,861 4.5 81.2 75.9 6.3 4.9 88.0
Back Seat - Center 1,321 1.7 81.5 74.9 4.4 3.1 85.9
Back Seat - Outboard 2,541 2.1 84.8 75.7 5.7 3.6 90.5
Total Back Seat 5,723 2.7 83.1 75.6 5.6 3.9 88.6
Rear (i.e., station 47 8.5 34.0 25.5 4.3 0.0 38.3
wagons* and hatch-
backs)
Total 7,742 4.1 74.0 66.5 6.4 4.5 80.4

*Seat belt usage in front seat outboard position includes 5.2 percent 1ap/shoulder belt and 2.4 percent lap

belt only observations.

Note: The percentages shown in a particular row reflect the corresponding base in that row.




The relationship between seating position and safety belt/seat use is
summarized in table 44 (see page 40). Toddlers were observed transported
in the back seat in 73.9 percent of the 7,742 observations. As was the
case for infants, toddlers in safety seats are more likely to be observed

in the back seat than in the front; 88.6 percent in the back seat compared
to 57.9 percent in the front seat.

Subteens (Ages 5 to 12 Years)

Table 45 indicates that a total of 13,139 subteens were observed in
the 19 cities during the passenger study. Overall, safety belt use for

this age group was found to be 36.3 percent in 1987 compared to 28.5 per-
cent in 1986.

Table 45. Passenger safety belt usage by city for subteens.

City Base Percent Restrained
Dallas ' 578 54.8
Houston 1,031 52.5
Minneapolis/St. Paul 882 44.7
Baltimore 255 43.9
Seattle 779 43.8
Providence. 4 623 40.3
Boston 364 39.0
Chicago 430 38.4
New Orleans 776 37.2
Mi ami 576 35.4
San Diego 985 33.4
Phoenix 817 32.8
New York 341 30.5
Birmingham 412 29.6
Los Angeles ' 1,187 29.6
Pittsburgh 970 29.4
San Francisco 949 28.2
Atlanta 522 26.2
Fargo/Moorhead 662 21.9
Total 13,139 36.3
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Table 46 presents subteen safety belt usage by seating position. The
current study indicates that the majority of subteens were observed in
back seat positions similar to the 1986 findings. The highest usage rate
was experienced in the front-outboard position. The usage rate for this
position was observed to be 60.4 percent in 1987 compared to 50.6 percent
in 1986, an increase of approximately 10 percent.

Table 46. Passenger safety belt usage for subteens by seat position.

Seat Po§ition Base Percent Restrained
Front Seat - Center 650 11.7
Front Seat - Outboard 4,490 60.4
Total Front Seat 5,140 54,2
Back Seat - Drijver 2,594 32.3
Back Seat - Center 1,924 7.0
Back Seat - Outboard 3,185 31.1
Total Back Seat 7,703 25.5
Rear (i.e., station 296 4.7

wagons & hatchbacks)
Total 13,139 36.3

Teens (Ages 13 to 19 Years)

Teens, with the exception of children 4 years of age and younger,
were observed to have the lowest rate of safety belt usage. Of a total of
15,842 teens, only 25.1 percent were observed using safety belts. However,
in 1986 only 19.1 percent of 14,461 teens were observed using safety
belts. Table 47 presents teen safety belt usage by city for each of the
19 cities. The percentage of use ranged from a high of 41.4 percent in
Houston to a low of 10.0 percent in New York.

Safety belt use by seating position {table 48) indicates that teens
in front seat positions were approximately five times more likely to be
observed wearing safety belts than those in back seat positions. Also, the
majority of teens were observed in the front-outboard position. Safety
belt usage for teens in the front-outboard position increased from 29.1
percent in 1986 to 39.1 percent in 1987.
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Table 47. Passenger safety belt usage for teens by city.

City Base
Houston 967
Miami 969
Dallas 525
Seattle 694
Atlanta 1,285
Minneapolis/St. Paul 1,273
San Diego 715
Birmingham 1,288
Baltimore 460
Los Angeles 548
San Francisco 643
Chicago 853
Providence 590
Phoenix 1,114
Pittsburgh 1,027
New Orleans 849
Fargo/Moorhead 1,032
Boston 542
New York 468
Total 15,842
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Table 48. Passenger safety belt usage for teens by seat position.

Seat Position

Base

Percent Restrained
m

Front Seat - Center 717 2.1
Front Seat - Qutboard 8,900 39.1
Total Front Seat 9,617 36.4
Back Seat - Driver 1,780 6.9
Back Seat - Center 942 0.4
Back Seat - Qutboard 3,458 10.2
Total Back Seat 6,180 7.8
Rear (i.e., station 45 8.9
wagon & hatchbacks)
Tot al 15,842 25.1
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Adults (20 Years and Older)

Adult passengers were observed wearing safety belts in 40.0 percent
of 59,561 observations. This compares with 36.9 percent for the 1986
study. Table 49 presents the number of observations and percent safety
belt usage for each of the 19 cities. The highest safety belt usage was

observed in Miami (64.2 percent) and the lowest was observed in Providence
(20.3 percent).

Table 49. Passenger safety belt usage for adults by city.

City ' Base Percent Restrained
M3 ami 1,954 64.2
Houston 3,163 