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I
n a Morbidi!J and Mortali!J Week& &port 

· article published in February 2003,' the 
National Institute for Occupational 

Safety and Health (NIOSH) identified 27 
EMS worker fatalities in ambulance crashes 
reported in the National Highway Traffic 
Safety Administration's Fatality Analysis 
Reporting System (FARS) for 1991-2000. 
This article presents a more in-depth look at 
the 25 crashes that resulted in these 27 fatal­
ities, focusing primarily on ambulance con­
figurations, roadway and environmental con­
ditions, and driver-rdated factors. 

What We Examined 
FARS is "a collection of files document­

ing all qualifying fatal crashes since 1975 that 
occurred within the 50 states, the District of 
Columbia and Puerto Rico. To be included 
in this census, a crash had to involve a motor 
vehicle traveling on a ttafficway customarily 
open to the public, and must [have resulted] 

· in the death of a person (occupant of a vehi­

cle or a nonmotorist) within 30 days of the 
crash."' Data for FARS are collected orimar­

ily from police crash reports. 
Cases for this study were sdected by 

searching the "Special lJse" variable for 

those vehicles coded as "Ambulance." EMS 
workers were identified by searching the "At 
Work" variable for occupants of ambu­
lances; only those coded positivdy for at­
work were defined as on-duty EMS workers 
to be included in this analysis. As stared 
above, the years examined included 
1991-2000; however, while there were 
ambulances involved in crashes, no EMS 
worker fatalities (using our definition) were 
reported in FARS in 1999 or 2000. 

Findings 
Overall-During 1991-2000, 300 fatal 

crashes occurred involving occupied ambu­
lances, resulting in the deaths of 82 ambu­
lance occupants and 275 occupants of other 
vehicles and pedestrians.' Of the ambulance 
occupants killed, 27 (33'Y.,) were on-duty 
EMS workers.' Twenty-five ambulance 

crashes accounted for the 27 EMS worker 
fatalities: two incidents each in which two 
EMS workers were killed, and 21 with single 

EMS worker deaths. 
Vehicles-Using the make, model and 

weight code for trucks and vehicle idcntitica­
tion number data, one ambulance (4'Y.,) was 
identified as Type I (truck chassis with 

patient compartment attached), five (20%) as 
Type II (van with extended roof) and 11 
(44%) as Type III (cutaway van chassis with 
patient compartment attached). Eight (32%) 
were not classifiable with the information 
available. 

Roadway /Environmental Condi-
tions-Eighteen of the 25 fatality incidents 
(72%) occurred at non-interchange (all road­
ways on the same level), non-junction loca­
tions--or, more simply put, did not occur at 
intersections. The remaining seven (28%) 
took place at intersections or were intersec­
tion- or crossover-related. Of the 300 total 
crashes, 132 (44%) occurred at non-inter­
change, non-junction locations; 134 (45%) 
occurred at non-inrerchange intersections. 

Fifteen of the 25 fatal crashes (60%) took 
place in daylight; 18 (72%) in normal C'fair") 
weather; 17 (68%) on straight, level road­
ways; and 18 (72%) on rural roads. 

Ambulance Role (Striking vs_ 
Struck)-Designating a vehicle as "striking" M 

does not necessarily mean that vehicle was at ] 

fault. For example, in a head-on collision ~ · 
0 

between two vehicles, both may be designat- ?: 
ed in FARS as having the role of "striking'; f 
for the incident. In 233 (78%) of all 300 ~ 
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Table 1: Roadwgy Properties Related to Fatal-EMS Crashes · 

Alignment Profile Surface Conditions Incidents 
13 

Percent 
·straight Level Dry 
·straight Level Snow or slush 

52 
4 
4 

8 

8 

4 

4 

4 
4 

8 

Straight Level 
Straight Level 
Straight Grade 

Wet 
Ice 
Dry 

2 

2 

Straight Hillcrest Snow or slush 
Curve Level Dry 

·,Curve Grade Dry 
Curve Grade Snow or slush I 

2 
2S 

Curve Grade Wet 

Total 

crashes involving fatalities, the ambulance 
was a striking vehicle; for those 25 in which 
an EMS worker was killed, the ambulance 
was a striking vehicle in 20 (80%). Three of 
the incidents in which an EMS worker was 
killed were defined as "non-collision" (12%), 
and two of the ambulances (8%) were struck 
by other vehicles. 

Driver-Related Factors-Data pertain­
ing to the driver of each vehicle involved in 
a fatal crash are included in FARS; therefore, 
it is possible to examine a number of driver­
related factors that may have contributed. 
"Not in lane" (the ambulance not traveling 
in the proper lane) and "driving too fast" (for 
conditions or in excess of posted speed lim­
its) were the most-cited driver-related fac­
tors. Since more than one of these factors 
may be entered in FARS for each incident, 
these two factors are cited a total of 19 times, 
either individually or in combination, in 15 

100 

those crashes in which EMS workers died, 
72% did 110! occur at intersections. While it 
is intuitively acknowledged that traveling 
through intersections is inherently danger­
ous for an ambulance, it may be that the 
higher speeds traveled away from -intersec­
tions are a significant crash factor as well. 
The ambulance's travel speed was unavail­
able for 18 of the 25 fatality crashes (72%); 
however, the posted speed limit was 45 
mph or higher in 20 of the crashes (80%), 
with 55-mph zones in 14 incidents (56%). 
The relatively small size of the EMS work­
er fatality universe in FARS makes a trend 
analysis unfeasible. The lack of a unified 
110,!fatal ambulance crash database-which 
might provide sufficient numbers to per­
form more-detailed analyses-hinders fur­
ther research into the dangers of intersec­
tions, and the rest of the spectrum of ambu-

lance crash-related factors, on a national 
level. 

Restraints are considered a hindrance by 
EMrs and paramedics providing care in the 
patient compartment. Working under the 
premise that occupants coded "other 
enclosed" were, in fact, in the patient com­
partment, six EMS workers killed there 

(22%) were definitely not wearing restraints, 
and one (4%) was coded "unknown" for 
restraint use. Even more distressing is the 
fact that an equal number of EMS workers 
killed (seven, 26%) were drivers who were 
not wearing safety belts.' Drivers are provid­
ed with restraints and protective systems 
specifically designed for that position in the 
ambulance. Ambulance service providers 
should have standard operating procedures 
(SOPs) in place requiring safety beJt·use for 
drivers·' and enforcement mechanisms for 
the SOPs. 

Perhaps the most alarming issue in this 
study pertains to driver-related factors. 
Weather and road conditions did not 
appear to play significant roles in most 
crashes, but driving the ambulance too fast 
and/ or in the wrong lane were notable fac­
cors. Nearly half of the ambulance drivers in 
all of the fatal crashes (both overall and 
among those involving EMS worker fatali ­
ties) had some kind of collision or moving 
violation in the three years before the fatal 
event. Several drivers had more than one 
~ffense listed in FARS; one in particular 
had been cited for speeding five times, had 

(60%) of the 25 crashes. · Table 2: Driver-Related Factors Associated With EMS Worker Fatality Crashes . 
Thirteen of the drivers (52%) had no prior 

crashes, moving violations, driving-while­
intoxicated (DWI) convictions, license sus­
pensions or other motor vehicle-related con­
vicaons within three years of their fatal 
~hes. Eleven (44%) had one or more 
crashes or convictions. There was one 
instance (4%) in which the driver of the 
ambulance was determined to have been 
:!rinking alcohol Similarly,. of the 300 total 
crashes, 167 ambulance drivers (56%) had 
clean driving records in the three years prior 
to their crashes. 

What Does It Mean? 
In most of these analyses, the percent­

ages seen in EMS worker-fatality crashes 
,compare closely to those seen in all fatal 
-ambulance crashes. The exception appears 
to be the "intersection" analysis. While the 
~umbers for all 300 crashes were nearly 

.aenly split regarding interst:,crion- (44%) 
versus non-intersection-related (45%), for 

Cited Factor# I 
Driving too fast 
Driving too fast 
Driving too fast 
Driving too fast 
Driving too fast 
Driving too fast 
Not in lane 
Not in lane 
Not in lane 
Not in lane 

Cited Factor #2 
None 
Not in lane 
Not in lane 
Inattentive 
Driving shoulder 
Operator inexperience 
None 
Driving too fast 
Failure to yield 
Overcorrecting 

None None 
Failure to obey None 
Drowsy, asleep Not in lane 
Erratic/r.eckless Driving too fast 
Hit and run Inattentive 
Ina~ Vehicle in road 

Other~mproper tum Inattentive 
Vehiclednr.oacl Not.In lane 
W~ :. None 
Wrong;skle of road ~ -. 
Total . 

Cited Factor #3 Incidents 
None I 

None I 
Water, snow, oil I 

None I 
Curve, hill, etc. I 
Not in lane I 

None 2 
None I 

None 
None 
None 
None 
None 
None 
None 
None 
Not in lane 
None 
None 
None 

4 
2 
I 

I 
I 
I 

25 

Percent 
4 
4 
4 
4 
4 
4 
8 
4 
4 
4 

16 
8 
4 
4 
4 
4 
4 
4 
4 
4 

100 
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Table 3: Restraint Use of EMS Workers Killed in Ambulance Crashes 
Restraint Use 
None used or NIA 

Lap and shoulder 
Unknown 

YICtims 
7 
3 

Percent 
26 

Seating Position 
Front seat-left 

Front seat-left 
Front seat-left 

Front seat-right 

Front seat-right 

Front seat-right 
2nd seat-right 

2nd seat-right 

None used or N/A 
Lap and shoulder 

Used, type unknown 
None used or N/A 
Unknown 

2 
2 

. II 

4 
7 
7 
4 
4 
4 
4 3rd seat-right 

Other enclosed 
Other enclosed 
Unknown 
Total 

None used or N/A 
None used or N/A 
Unknown 
Unknown 

• Total equals .,OJ% due to rounding 

had his license suspended or revoked five 
rimes, and had been convicted of one other 
moving violation-all within three years 
prior to his fatal ambulance crash. The 

authors of a study examining 11 years of 
fatal ambulance crashes were similarly taken 
aback at the high nwnbers of previous cita­
tions among drivers of ambulances 
involved in fatal crashes:' 

While it is not possible in FARS to deter­
mine the types of ambulance services (pri­
vate, volunteer, fire deparonent, etc.) 
involved in the fatal crashes, there are steps 

6 
I 
I 

27 

22 
4 
4 

101• 

all EMS providers can take to improve vehi­
cle safety. It seems imperative that all ambu­
lance services carefully screen their drivers' 
histories. Emergency vehicle operator cours­
es should be required for all individuals 
authorized to drive ambulances,' and 
refresher training should be provided fre­
quently. As previously discussed, SOPs man­
dating safety belt use for drivers should be in 
place and enforced. 

Drivers of ambulances must be excep­
tionally vigilant, as they are responsible not 
only for the health of their patients, but for 

Eliminate Blind Spots 
Improve vehicle safety by eliminating the blind spots around your 
equipment. lntec Video Systems can help prevent backing accidents 
and monitor critical functions for all emergency vehicles. 

• Back up safely without_ putting a spotter in the path of the truck. 

• Monitor hose/tank discharge areas from within the cab. 

• Obtain an "eye in the sky" 
view, day or night, with an 
aerial thermal camera. 

• Make sure equipment is 
secure and personnel are 
clear before moving. 

• Improve EMT safety with a 
camera inside an ambulance. 

Back up safely using lntec's flat 
panel 680LCD display in the cab to 
see the entire area behind your rig. 

the safety of their coworkers and those peo­
ple they enc~unter on the road. • 
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