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Emergency Medical Technician DiesIn Ambulance Crash - New York

SUMMARY

On July 13, 2001, a 27-year-old female
Emergency Medica Technician (EMT) [the
victim] died when the ambulance she was
working in struck a support column for an
elevated train track. (Photo 1) Thevictim had
been riding unrestrained in the patient
compartment while attending to apatient during
a non-emergency medical transport. The
ambulance wastraveling along atwo-lane city
street when it drifted across the roadway
through an oncoming traffic laneand struck the
support column. During the collison, the EMT/
driver who was also riding unrestrained,
sustained minor injuries from contact with the
dashboard and deployed air bag. The victim
and the patient struck the front of the patient
compartment. The EMT/driver and the patient
were transported by ambulances to a hospital
where they were admitted. The victim was
transported by ambulance to a hospital where
shewas pronounced dead.

Photo 1. Ambulance after collision with
elevated train track support

Fatality Assessment and Control Evaluation (FACE) Program

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR), performs
Fatality Assessment and Control Evaluation (FACE) investigationswhen notified by participating states(North
Carolina, Ohio, Pennsylvania, South Carolina, Tennessee, and Virginia); by theWageand Hour Division, Department
of Labor; or when arequest for technical assistanceisreceived from NIOSH-funded state-level FACE programsin
Alaska, California, lowa, Kentucky, Massachusetts, Michigan, Minnesota, Nebraska, New Jersey, New Y ork,
Oklahoma, Oregon, Washington, West Virginia, and Wisconsin. Thegoa of FACEisto prevent fatal work injuries
by studyingthework environment, theworker, thetask theworker wasperforming, thetoolstheworker wasusing,
theenergy exchangeresulting infatal injury, and therole of management in controlling how thesefactorsinteract.
FACE investigators eval uateinformation from multiple sourcesthat may include: interviewsof employers, workers,
and other investigators; examination and measurement of thefatality site, and related equi pment; and review of
recordssuch asOSHA, police, medical examiner reports, and employer saf ety proceduresand training records.
The FACE program does not seek to determinefault or place blame on companiesor individua workers. Findings
aresummarizedin narrativereportsthat include recommendationsfor preventing similar eventsinthefuture. For
further information visit the FACE website at www.cdc.gov/niosh/facelfaceweb.html or cdl toll free 1-800-35-NIOSH.
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NIOSH investigators concluded that, to help prevent similar occurrences, employers should

e ensurethat emergency serviceworkersusethe patient compartment vehicle occupant
restraints whenever possible

* ensurethat patient cotsare equipped with upper body safety restraintsfor useduring
emergency and non-emergency transports

e ensurethat drivers and front-seat passengers of emergency service vehicles use the
vehicle occupant restraints that are provided.

Ambulance manufacturers and emergency services should

e evaluate and develop occupant protection systems designed to increase the crash
survivability of EM Sworkersin ambulance patient compartmentswhilestill providing
the necessary mobility to provide patient care during transport.

INTRODUCTION

OnJuly 13, 2001, a27-year-old female EMT (the victim) died when the ambulance shewasworkingin
drifted across the road and struck a support column for an elevated train track. On July 18, 2001, the
Divison of Safety Research (DSR) learned of theincident viathe websitehttp://www.firehouse.com. On
August 8, 2001, two Safety and Occupational Health Specidists investigated thisincident. Interviews
were conducted with the ambulance service owner, and the ambulance was examined and photographed.
Thecity policereport, dong with caseinformation from the Nationa Highway Traffic Safety Adminidration
(NHTSA), National Automotive Sampling System (NASS) werereviewed.

The employer was an independent ambulance service which had been in business for 45 years. The
service had 120 employees, including 85 EMTs and 16 paramedics. The employer estimated that
approximately 18% of their ambul ance responses were emergency calls, whiletherest wereto transport
patientsto and from the hospital or their persona residence.

Equipment. The 1996 Typell” ambulanceinvolved in thisincident was previoudy owned and had been
purchased by the ambulance servicein 1999. The ambulance had agrossvehicleweight rating (GVWR)
of 7,776 Ibs. Weight a thetimeof incident isunknown. Therewere no known defectsthat would affect
the vehicle s performance.

Street Conditions/Weather. Thetwo-lane street on which the ambulance was traveling was marked with
adouble solid yellow center line. The elevated train track was supported by H-section steel columns
approximately 14 by 14 inches set on concrete footingsin the crash site. The street has a posted speed
limit of 30 mph. Thewesather on the day of the incident was cloudy, and the street was dry.

* Type Il ambulances are cargo vans that have been modified to include a patient compartment and a raised fiberglass roof.
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Policies/Training. The employer
had written policies and procedures
that included a mission statement,
rules and guidelines for ambulance
drivers, and dally vehidemaintenance
checks. The company requireseach
driver to perform apre-shift vehicle
inspection and complete an
inspection sheet on the assigned
emergency vehicle. Inaddition, each
vehicle receives preventive
maintenance service every 3,000
miles by a contracted maintenance
fedility. Company palicy requiresthat
whiletheambulanceisinmotion al
occupants must wear the vehicle's
occupant restraints (seat belts).

Photo 2. Northern approach to crash site showing track support
columns (sour ce, National Automotive Sampling System)

The EMT/driver had been with the company for approximately 14 months, 10 of those monthsasadriver,
and had completed a State offered emergency vehicle operators course (EVOC). Thevictim was a
certified EMT aso with approximately 14 months of experience with the company. Thevictim and the
EMT/driver wereworking an 8-hour shift, and they had completed three ambul ance responses beforethis
incident.

Thiswasthe company’ sfirst workplacefatality.

INVESTIGATION

On the day of the incident, the ambulance crew, an EMT/driver and an EMT (the victim), had been
assigned to transport a 74-year-old male patient from ahospital to hisresidence. The crew departed the
hospital with the patient at approximately 11:56 am. The patient had been placed on the patient cot,
secured with lap-belt type leg and hip restraints and loaded into the ambulance. The ambulance was
traveling southbound and without lights and sirens on a two-lane city street. The EMT/driver was
unrestrained, whilethe EMT (victim) waslocated unrestrained on thel eft-facing squad bench seet attending
the patient. (Figure 1)

At approximately 12:15 pm., 1¥2 miles from the hospital, the ambul ance drifted through the northbound
lane toward oncoming traffic and struck the elevated train track support column at an estimated speed of
26 mph. (Photo 2 and Figure 2) The ambulance came to rest with the front against the track support
column. (Photo 1) During the collision, the victim continued moving forward, contacted and broke ahand
rail located at the forward end of the squad bench and struck the cabinet at the front of the patient
compartment. (Photos 3 and 4) The patient was partially gected from the cot restraints and struck the
rear-facing captain’ schair located a the front of the patient compartment before coming to rest partidly off
the cot. (Photo 5)
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At approximately 12:20 pm. the EMT/driver caled
the office of the ambulance service to report the
incident. A witnessalso called Central Dispatch to
report the incident and the city police and severd
ambulances responded to the incident. Emergency
medical service (EMS) personnel arrived on the
scene, and found the EM T/driver standing outside of
theambulance. After EMS personnel assessed the
scene, the EMT/driver and the patient were
trangported by ambulance to a hospital where they
wereboth admitted. The EM T/driver sustained minor
injuriesfrom contact with the vehicle' sdash and the
steering wheel mounted air bag asiit inflated. He
was discharged from the hospital 3 days after the
incident. The patient contacted the cgptain’schair at
the bulkhead between the patient compartment and the driver’ s compartment, sustaining spina and rib-
cagefracturesand head injuries. Hewasdischarged from the hospital 12 dayslater. Thevictim sustained
spina and head injuriesduring theincident. Shewastransported by an ambulanceto ahospital whereshe
was pronounced dead at 1:18 pm.

Photo 3. Victim contacted and broke a handrail
at forward end of squad bench (source,
National Automotive Sampling System)

A conclusive determination as to why the ambulance veered |eft across traffic and struck the support
column could not be made. However, the NASS case file for thisincident indicated that no avoidance
maneuvers had been attempted and under the category for distraction, it listed “inattentive or distracted,
deepy or fell adeep.”t Also, witnessesinterviewed indicated that the driver had no recollection of the
crash.

CAUSE OF DEATH
The cause of death, reported in the NASS report
weas
1. Thoracic spine cord laceration; complete
cord syndromewith didocation;

2. Lung contusion bilaterd with or without
hemo-pneumothorax;

3. Cerebellum subarachnoid hemorrhage.
Theseinjurieswereattributed to direct contact with

the bulkhead/cabinet separating the patient
compartment fromthedriver’ scab.

Photo 4. Victim contacted cabinet at the front
of the patient compartment (source, National
Automotive Sampling System)
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RECOMMENDATIONS

Recommendation #1: Employersshould ensure
that emergency service workers use the patient
compartment vehicle occupant restraints Captain’s
whenever possible. chair

Cabinet Cabinet

Discussion: The patient compartment of the
ambulanceinvolved in thisincident was configured
with four seating | ocations each equipped with two-
point lap belt typerestraints. These positionsincluded
arear-facing high-backed captain’ schair and asquad
bench with accommodation for three persons.
(Figurel)

Squad
Bench Seat

Patient Cot
The employer’s written policies required that

everyonein the ambulance wear restraintswhilethe
ambulancewasin motion. However, when the squad
bench lap belts were examined by the NHTSA
NASS researcher, no evidence of usage could be
found. Additiondly, had algp belt restraint been used,
theEMT would most likely not haveimpacted against
thefront bulkhead during the callision. 1t should be
noted that the lap-belt restraint systems commonly Cabinet
used in ambulances may not alow full accesstothe
patient during treatment for al conditions. When . .
properly used, the squad bench lap belts position the Figurel. Type Il Ambulance Patient
occupant againgt thesidewall insuchamanner that ~~ Compartment

the EMT may beimpeded in moving or bending toward the bench edge to accessthe patient. 1f theEMT
needs to access the cabinets a ong the opposite wall, the restraint must be unbuckled to allow the EMT to
stand up.

Additionally, if it is necessary to perform CPR or other procedure the EMT may need to stand over or
knedl near the cot. For these reasons, it may be common practice among EMTs to ride unrestrained,
seated on the edge of the squad bench.

However, during non-emergency transport, EMTs could remain seated and restrained in the captain’s
chair or dternatively, the EM T could be seated restrained on the squad bench. Itisdifficult to evaluate the
likelihood of injury to thevictim had shebeen using arestraint. However, the patient compartment sustained
little damage during the collision and had the victim been seated and restrained on the squad bench, or
seated and restrained in the rear-facing captain’ s seat she would not have collided with the cabinets near
thefront bulkhead and her injuries may have been less severe.
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Recommendation #2: Employers
should ensure that patient cots are
equipped with upper body safety
restraints for use during emergency
and non-emergency transports.

Discusson: During the callison, the patient
was partialy eected from the cot and
contacted the seat back of the captain’s
chair at thefront bulkhead. [Photo 5] As
previoudy stated, the patient had been
secured to the cot with hip and leg straps.
Strap type restraints across a patient’s
lower body offer little or no resistanceto
forward movement induced from frontal .
collision. Petient restraint systems are  Photo 5. View of patient compartment after the vehicle
availablethat include shoulder and chest  wasrecovered fromsite. Patient contacted seat back at
straps in addition to the hip and leg  ypper location, cot contacted at lower location. Contact
restraints. Had the patient’s restraints  jndicated by yellow markers (source, National

included shoulder strapshemay nothave  Automotive Sampling System)
contacted the captain’ schair seat back.

Recommendation #3: Employers should ensure that drivers and front-seat passengers of
emergency service vehicles use the vehicle occupant safety restraintsthat are provided.

Discusson: At thetime of the callison, the EM T/driver was driving unrestrained. The ambulanceinvolved
in thisincident was equipped with 3-point (Iap and shoulder belt) restraints for the driver and front seat
passenger. The vehicle was also equipped with adriver’ sside airbag. During the collision, the airbag
functioned asintended and the driver suffered minor injurieswhich included askin laceration from contact
with the lower dashboard and abrasions from contact with the deploying airbag. Although the EMT/
driver’ sinjuries were minor, they may have been further minimized if the occupant restraints had been
used. Airbagsare designed to work as supplementa restraintsin conjunction with the lap and shoulder
belt. Thelap and shoulder belt properly position the occupant so that the protection afforded by the air
bagismaximized. Also, air bagsdeploy during theinitid collision of acrash and do not continueto provide
protection for subsequent crash collisions?

Recommendation #4: Ambulance manufacturers and emergency services should evaluate and
devel op occupant protection systems designed to increase the crash survivability of EM Sworkers
in ambulance patient compartmentswhilestill providing the necessary mobility to provide patient
careduring transport.

Discussion: Currently, ambulance patient compartments are equi pped with two-point | ap-belt type occupant
restraints. Aspreviously noted, proper use of these restraints may preclude EM Sworker mobility inthe
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patient compartment and accessto the patient for procedures such as CPR. Manufacturers of ambulances
and emergency service providers should consider developing and eval uating restraint systemsthat offer
EM Sworker mobility whilestill providing crash protection. Tethered harnesstype restraintsare commonly
used by military air crew and similar systems have been used in ground ambulances on alimited scale.
These systems empl oy retractor-equi pped tethers connected between aharness worn by the worker and
strategic locationson the vehicle structure. Theretractors provide occupant mobility by dlowing thetether
sraptoroll off of theretractor red asthewearer moves away from the retractor mount and to roll back on
thereel asthe wearer moves closer to the attachment point. Theretractor automatically locksthered at
predetermined vehicle acceleration levelsto limit occupant motion during acrash. The ground vehicle
crash performance and user acceptability of these systemshas not been fully evaluated. However, they
may have potential for improving the crash survivability of workers in ambulance compartments while
alowing EM Sworkers sufficient mobility to provide patient care.
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INVESTIGATOR INFORMATION

Thisincident was investigated by Nancy T. Romano and Kim Cortez, Safety and Occupational Health
Specidists and assistance preparing thisreport was provided by Paul H. Moore, Safety Engineer, NIOSH,
Fatdity Investigation Team, Surveillance and Field Investigation Branch, Division of Safety Research.
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Figure2. Overhead view of incident scene
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