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ABSTRACT

Occupant death rates in rollover crashes for utility vehicles, pickups; and passenger cars for
model year 1985-89 vehicles in single-vehicle crashes during 1986-90 were calculated. Small utility
vehicles had the highest rollover death rate, followed by small pickups. More than 80 percent of the

single-vehicle crash deaths in small utility vehicles involved rollovers. The Ford Bronco I, especially
the two-wheel drive version of this utility vehicle, had the highest rollover rate, followed by the four-
wheel drive Nissan 720 short bed pickup.
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It has long been known that some types of vehicles are more likely than others to roll over.
Major attention has been given to the particular propensity of small utility vehicles to roll over. This
problem was first identified in 1980 (Snyder, McDole, Ladd, and Minahan) and has been confirmed
repeatedly during the 1980s (Reinfurt, Lina, Popkin et al,, 1981; Reinfurt, Stutts, and Hamilton, 1984;
Partyka, Sikora, Surti, and Van Dyke, 1987; Robertson, 1989; Smith, 1982), The Jeep CJ-5, which
was found to have an extremely high rollover rate, was redesigned to reduce its rollover propensity
and reintroduced as the Jeep Wrangler (Reinfurt et al., 1981; Reinfurt, Stutts, and Hamilton, 1984).
However, manufacturers have continued to produce utility and other vehicles with poor stability
properties (i.¢., relatively high center of gravity and narrow track width) that make them more likely to
roll over. Although federal motor vehicle safety standards provide injury prevention measures once a
rollover occurs (e.g., Standard 216, Roof Crush Resistance), there is currently no federal regulation
that deals with the propensity of vehicles to roll over.

This report presents occupant death rates in single-vehicle crashes for recent models of small
utility vehicles and small pickups. For comparison, rollover rates of larger utility vehicles and

pickups, and cars of various sizes, are also presented.

METHODS

Occupant death rates per 10,000 registrations for passenger cars, pickups, and utility vehicles
were calculated for model year 1985-89 vehicles in single-vehicle crashes during 1986-90. Fatality
data were obtained from the Fatal Accident Reporting System (FARS) (NHTSA, 1991) and registration
data were obtained from R.L. Polk and Company (1991). FARS is a descriptive census of virtually all
fatal crashes that occur on public roads in the United States. R.L. Polk data arc based on state
registration records. Occupant deaths were classified by occurrence of rollover and whether the
rollover was the first or a subsequent event in the crash. Passenger cars were classified into six
wheelbase size categories (less than 95 inches, 96-99 inches, 100-104 inches, 105-109 inches, 110-114

inches, and greater than 114 inches).

This work was supported by the Insurance Institute for Highway Safety.
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Using ériteria established by the Highway Loss Data Institute (HLDI), utility vehicles were
classified into three size categories based on wheelbase (less than 100 inches, 100-120 inches, and
more than 120 inches) (HLDI, 1990). Pickups were classified into two curb weight categories using
the HLDI classifications of less than 3,500 pounds or 3,500 pounds or more. For small utility vehicles
and small pickups, individual make/series with at Ieast 100,000 registrations were identified. If a
make/series underwent a design change during the 1985-1989 model year that would be expected to
affect its crash protection capabilities, e.g., a significant change in wheelbase, it was classified as two
separate vehicles. Thus, for example, the Nissan 720 short bed pickup (1985-early 1986) was
classified separately from the Nissan D21 short bed pickup (late 1986-89) because the wheelbase
increased from 101 to 104 inches.

Small utility vehicles and small pickups were further classified in terms of whether they had
two-wheel or four-wheel drive and what proportion of the vehicles had rear antilock brakes. Only a
few 1985-89 vehicles had antilocks, and many of those that did had them only for 1989 models. The
numbers of vehicles with antilocks were too small to allow meaningful analysis of the effect of

antilocks on rollovers, although this is an important question.

RESULTS

Occupant death rates in single-vehicle crashes for cars, utility vehicles, and pickups are
presented in Table 1. In each vehicle category, the smallest vehicles had the highest death rates both
for rollover and nonrollover crashes. Small utility vehicles had the highest rollover death rate (1.64)
per 10,000 registered and highest total death rate (2.05) followed by small pickups (1.11 for rollovers,
1.73 total death rate). Midsize utility vehicles (0.78) and large pickups (0.72) had the next highest
rollover death rates, followed by small cars (0.68).

Table 1 also shows the percentage of occupant deaths in single-vehicle crashes that occur in
rollovers. This measure is another indicator of the relative proneness of vehicles to be in rollover
crashes. Eighty percent of the single-vehicle crash deaths in small utility vehicles involved rollovers;
in about half of all deaths, rollover was the first event in the crash. For midsize and large utility
vehicles, more than 70 percent of the deaths in single-vehicle crashes occurred in rollovers; for both

pickup size groups, more than 60 percent of all deaths in single-vehicle crashes involved roliover.
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Table 1
Occupant Deaths Per 10,000 Registrations In Model Year 1985-89
Vehicles During 1986-90 In Single Vehicle Crashes, and Percent of Single
Vehicle Occupant Deaths Occurring In Rollovers

Al Rollover Percent of
o Single Subse- Deaths
Vehicle Number of Vehicle 1st guent Any Occurring
Slze* Reglstrations  Crashes Event Event Rollover in Rollovers
Passengoer Cars
<95 16,377,767 1.23 0.28 0.40 0.68 (55}
95-99 31,323,146 0.81 0.18 0.26 0.44 {48}
100-104 47,065,228 0.97 0.16 0.30 0.48 {48)
105-109 31,846,211 0.53 0.09 0.12 0.21 {39)
110-114 25,765,224 0.32 0.05 ¢.07 0.12 (38)
>114 o 8,681,177 0.46 0.08 0.10 G186 (34)
Utlilty Vehicles
<100 : 2,289,700 2.05 0.98 0.66 1.64 (80)
100-120 7,851,046 1.06 0.45 0.32 0.78 (73)
>120 1,131,570 0.57 0.27 0.17 0.43 (75)
Pickups
<3500 |bs. 18,570,084 1.73 0.81 0.50 1.1 (64)
>3500 lbs, 15,453,888 1.17 0.386 0.37 0.72 (62)

* Wheelbase size in inches, or curb weight.

Table 2 presents rollover death rates for the five indi#idual small utility vehicles with at least
100,000 registrations; Table 3 shows the same information for small pickups. Not all vehicles existed
for all five model years; if not the model years included are listed for each make and series. Vehicles
are listed in both tables from highest 1o lowest death rates in crashes with any rollover. Among utility
vehicles the four-wheel drive Ford Bronco II, the Jeep CJ-7, and especially the two-wheel drive Ford
Bronco II had fatal occupant rollover rates that were higher than the overall rate for all small utility
vehicles. The rate for the two-wheel drive Ford Bronco 1I (3.78) was by far the highest; 60 of the 62
occupant deaths in single-vehicle crashes in two-wheel drive Ford Bronco II's occurred in rollover
crashes,

Among the 37 small pickups that met the exposure criterion, there was a wide range in
- rollover rates, from 0.28 to 2.94. Thirteen pickups had rollover rates higher than the overall rate
(1.11) for all small pickups. Five four-wheel drive pickups had rollover rates higher than all small
utility vehicles except the two-wheel drive Ford Bronco II.  These were the 1985-1986 model Nissan
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720 short bed and its successor D21 version (1986-1989 models), Toyota short bed 1/2 ton, Nissan
720 King Cab, and Ford Ranger,

DISCUSSION

Small utility vehicles as a group have the highest rate of fatal rollover crashes, followed by
small pickups. The Ford Bronco II, especially the two-wheel drive version, stands out as the utility
vehicle with the highest rollover rate; the discontinued Jeep CJ-7 also has a relatively high rollover
rate. For two-wheel drive and four-wheel drive Ford Bronco II's combined, 88 percent of the single-
vehicle fatalities in these vehicles occurred in rollovers, which is comparable to the Jeep CJ-5 rate of
83 percent found in the early 1980s (NHTSA, 1991; R.L. Polk and Co., 1991), The rate of occupant
fatalities in rollovers was more than twice as high in the two-wheel drive Ford Bronco II in this study
as in all other small utility vehicles -- a difference comparable to the rollover rate difference found
between the Jeep CI-5 and all other utility vehicles reported 10 years ago in a North Carolina study
(Reinfurt, Stutts, and Hamilton, 1984)., The 1990 model year was the last year Ford Bronco II's were
manufactured; they have been replaced by the longer and wider Ford Explorer model, Nevertheless,
Ford Bronco II's from the 1984-1990 model years will be on the roads for many years to come.

Small utility vehicles have received primary attention in regard to rollover propensity, but in
this study several small four-wheel drive pickups were found to have higher occupant death rates in
rollover crashes than all utility vehicles other than the Ford Bronco II. These pickups tend to be those
with high center of gravity and narrow track width.

It should be noted that there are several newly introduced 1990-1992 models of small utility
vehicles and pickups that were not included in the present study because sufficient data on their
exposure and crashes are not yet available. Small utility vehicles and pickups continue to be a
growing segment of the passenger vehicle market. It is possible to design these vehicles in such ways
that rollover is less likely; in fact, several of the small pickups had quite low rollover rates. However,
the relative instability of some of these vehicles, and the high rollover rates that result, indicate a

serious problem that has received far too little attention.
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