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EXECUTIVE SUMMARY

Between 1988 and 2003, thirteen children died in Virginia from heat-related injuries as a result of conpnement in
a motor vehicle. The children were left unattended in a vehicle by a caretaker or climbed into a vehicle on their
own and became entrapped. The State Child Fatality Review Team reviewed these child deaths and identiped
strategies to prevent these tragic and fatal injuries.

Key circumstances identiped by the Team include the following:
& Males (nine deaths) had a higher frequency of death than females (four deaths).
& Twelve children were white and one child was black.

8§ All deaths occurred among children less than 5 years of age, with a mean age of 22 months and a range
of 8 months to 59 months.

& In eleven of the thirteen deaths, the childis parent was responsible for supervision of the child at the
time of entrapment. A babysitter had responsibility for the child in two cases. Two caretakers assigned
the responsibility of removing a child from a safety seat and vehicle to an older child.

& Among the twelve incidents of motor vehicle entrapment, nine occurred when caretakers left children
unattended in a vehicle or became incapacitated and could not care for children in the vehicle. Three
other incidents occurred when children gained access to a vehicle without their caretakeris knowledge.
Older children were more likely to climb into vehicles on their own while younger children were more
often left behind.

& Child deaths by entrapment in motor vehicles clustered around the summer months between May and
September. Outside air temperatures ranged from a high of 80°F to 94°F.

8§ Theaveragetimeachild was left unattended or conpned within avehicle was four hours, and entrapment
time ranged from forty-pve minutes to nine and one-half hours. Children who were forgotten were left
for longer periods of time than children who were intentionally left or those who had climbed into the
vehicle of their own.

& The majority of cases occurred in a parking lot setting.

§ Of the four children who were forgotten by a caretaker, three were transported in a larger model
vehicle, such as a sports utility vehicle or a van. Among children who were forgotten, the child safety
seat was placed in the back seat directly behind the driver, preventing the caretaker from seeing the
child. Among the children who climbed into the vehicle on their own, all three vehicles were models
which were low to the ground, allowing the child to gain easy access by reaching for the door handle
or trunk latch to climb in.

& Team members noted a lack of adequate supervision in several childrenis deaths. Case review revealed
that parents were often undergoing signipcant or stressful life events, were not following their normal
routine, or both.

The Team concluded that the majority of these childrenis deaths were preventable and offered recommendations
for change in the following areas: legislation, education, primary prevention, parent and caretaker response,
and child death investigation.
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SECTION I: Introduction

INTRODUCTION

This report presents conclusions and recommendations
from Virginiafs State Child Fatality Review Team! after
its review of child deaths from heat-related stress as a
result of entrapment in a vehicle. The pndings provide
a portrait of these deaths for the sixteen year period
between 1988 and 2003. The Team reviewed these
deaths in response to national and state concerns that
heat-related deaths to children in motor vehicles are
increasing. Furthermore, a 2002 Centers for Disease
Control and Prevention report on children who were
left unattended in or around a vehicle noted that heat-
related injuries were most likely to resultin fatalities [1].
Through multidisciplinary and retrospective review,
the Team hoped to understand the circumstances of
vehicular entrapment deaths, to identify improvements
for medicolegal death investigations, to identify points
of intervention, and to make recommendations for the
prevention of these child deaths in the future.

The majority of these injuries and injury-related deaths
are preventable and, as such, represent a signipcant
child health and safety concern for Virginians. The
following report was prepared for use by all Virginians
- the Governor, members of the General Assembly,
child advocates, policy makers, parents and citizens -
with the prm conviction that the number of deaths to
Virginiads children can be reduced.

ORGANIZATION OF THE REPORT

Section Il of this report presents general descriptive
information about the children who died and their
caretakers. It also describes two categories of child
death related to entrapment in motor vehicles: (1)
children who were left in a vehicle by a caretaker and
(2) unsupervised children who climbed into a vehicle
on their own and became entrapped. This distinction
is made to highlight the unique prevention strategies
associated with each set of circumstances. Section I1I
presents the Teamis consensus recommendations for
the prevention of child injuries and deaths and for
improved medicolegal death investigation.

CASE SELECTION AND DEFINITION OF TERM S

The State Child Fatality Review Team was interested in
reviewing those cases where children died as a result
of being entrapped in motor vehicles. There were four
criteria for inclusion as a case:

(1) the children were seventeen years of age or
younger at the time of their death;

(2) the incident occurred within the sixteen year
period between 1988 and 2003;

(3) the fatal injury occurred as a result of
entrapment in an automobile; and

(4) Virginiads Ofpce of the Chief Medical Examiner
(OCME) took jurisdiction over the case because
the death occurred in the Commonwealth of
Virginia.
The Teamdis review and report includes fatalities from
heat-related stress only. No fatalities resulting from
cold-related stress and entrapment in an automobile
were identiped in Virginia during this sixteen year
time period.

In this report, a caretaker refers to the adult who was
responsible for the care and well-being of the child
at the time of the fatal injury. This person may be a
parent, a child care provider, or a babysitter, and may
also be the person responsible for the supervision of
the child at the time of the incident. A supervisor may
also include an adolescent or teen who was assigned
the task of watching or caring for a child.

! See Appendix A for a copy of the State Child Fatality Review Team statute. See Appendix B for a copy of the Teamis Review Protocol.
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SECTION II: Heat-Related Child Deaths from Vehicle Entrapment

CHARACTERISTICS OF CHILDREN

In Virginia, 12 incidents resulting in 13 heat-related
child deaths were identiped for the period 1988 to 2003.
The Team reviewed all 13 fatalities, which resulted
when children were left unattended in a vehicle or
when unsupervised children climbed into a vehicle
and became entrapped. While child deaths generally
represent a small portion of a larger injury problem,
no heat-related vehicular conpnement injuries were
identiped in hospital admissions data for this time
period. While children are highly susceptible to the
effects of heat when compared to the ill or elderly,
they are more likely to survive heat-related injuries
if they are cared for promptly and their core body
temperatures are reduced [2].

Key demographic pndings about the children who
died include:

&Males had a higher frequency of death than
females. Nine males and four females died as a
result of being entrapped in a vehicle.

8 Twelve children were white and one child was black.

8 All deaths occurred among children less than 5
years of age, with a mean age of 22 months and a
range of 8 months to 59 months.

SUPERVISION

Who was responsible for these children at the time of
their entrapment?

In eleven of the thirteen deaths, the childis parent was
responsible for supervision of the child at the time of
the entrapment.

& In seven deaths, the mother was the responsible
parent. Infour deaths, the father was responsible
for the child.

8 A babysitter had responsibility for the child in
two instances.

& Caretaker ages ranged from 20 years to 48 years
with a mean age of 32 years.

8 Two caretakers (one parent and one babysitter)
assigned the responsibility of removing a child
from a safety seat and vehicle to an older child.
These children were 12 and 17 years, respectively.
The Team noted that because of the young age
of the children placed in supervisory roles, the
adult caretakers were ultimately responsible for
ensuring the childrenfs safety and welfare.

OCME DISTRICT AND HEALTH PLANNING
REGION?

The Ofpce of the Chief Medical Examiner investigated
each of these heat-related deaths to children. The
OCME has four district ofpces: Central, Northern,
Tidewater, and Western. Among OCME Districts,
the Northern District investigated pve cases, the
Tidewater District investigated pve cases, the Western
District investigated two cases, and the Central District
investigated one case. The place of fatal injury for these
child deaths is described by Health Planning Region.
Five cases occurred in the Eastern Health Planning
Region, three cases in the Northwestern Region,
two cases in each of the Northern and Southwestern
Regions, and one case in the Central Region. Figure
1 portrays the distribution of child entrapment deaths
by Health Planning Region.

FIGURE 1: Percent of Child Deaths from
Heat-Related Vehicle Entrapment by Health
Planning Region - Virginia, 1988-2003, N=13
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Southwestern
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2 See Appendix C for a listing of localities in Virginiais Medical Examiner Districts and Health Planning Regions.
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SECTION II: Heat-Related Child Deaths from Vehicle Entrapment

CIRCUM STANCES OF CHILD DEATHS Caretakers indicated that the children must have
been sleeping and were therefore not heard or

The Team categorized the circumstance in which the noticed when exiting the vehicle.

injury or death occurred. Among the twelve incidents

of motor vehicle entrapment, 75% occurred when R The children who were forgotten in vehicles
caretakers left children unattended in a vehicle or ranged in age from 8.2 months to 26 months
became incapacitated and could not care for children with the average age being 15.8 months.

in the vehicle. These cases were described in further
detail according to caretaker intent when leaving the
children. Three other incidents, 25%, occurred when
children gained access to a vehicle on their own and
without their caretakeris knowledge. These patterns R All four vehicles were parked in a parking lot.
are similar to national statistics, which show that
between 1995 and 2002, 73% of children who died from
heat-related motor vehicle entrapments were left by a

R Thechildrenwere leftin the vehicle between
4 hours and 9.5 hours with an average of 7.3
hours.

¢ Outside temperatures ranged from a high of
83 degrees to 90 degrees during the period of

caretaker and 27% were playing in the vehicle [3]. The entrapment.

major difference in child characteristics between those k Two of these caretakers again entered and
who were left in vehicles and those who gained access exited the vehicle to run an errand before
on their own was age. Older children were more likely noticing the child.

to climb into vehicles on their own while younger

children were more often left behind & Two deaths resulted when parents intentionally

left children in a vehicle. One parent left the child

Considering all of theses incidents, the Team in a vehicle while at work. In another death, the
recommended strategies to minimize or eliminate parent was detained by a phone call in the home
the possibility that children are left unattended in a after placing the child in a car seat in the vehicle
vehicle or gain access to a vehicle. For example, the in the driveway.

Team recommended a statewide media campaign with
a unifying message urging caretakers to look around
inside a vehicle upon exit to ensure that a child is not
left or has not inadvertently climbed into the vehicle.
The caretaker should then lock the vehicle to ensure
that children do not climb into the vehicle on their own. & The children were left for 6.8 hours and 1.5

8 Another two deaths occurred when a parent
or caretaker asked older children to take
responsibility for removing the younger children
from the vehicle.

hours, respectively, before being found by

Children Left in M otor Vehicles. The ten child deaths passers-by.

where caretakers left children are further described by

caretaker intent below. 8 One incident resulted in two childrenis deaths.
In this situation, the caretaker became medically
incapacitated while in a parked vehicle and was
unable to protect or care for the children.

g All ten children left in vehicles were conpned to a
child safety seat.
8§ Ages ranged from 8.1 months to 28 months with Team members noted that these parents had a
an average age of 15.9 months. change in routine or were coping with signipcant
social, occupational, and/Zor family stressors. They
recommended that caretakers utilize reminder-recall
strategies and non-breakable mirrors within a vehicle
to observe the backseat of a vehicle without turning
around. The Team also suggested that, had the daycare
or sitter called the parent when the expected children
did not show up, these deaths may have been averted.

8 Four parents forgot to remove children from the
vehicle. All of these caretakers left for work with
the intention of taking their children to a sitter
or to a daycare center. These caretakers forgot
that the child was in the vehicle or believed that
they had already stopped at the child care center
before proceeding to their place of employment.
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SECTION II: Heat-Related Child Deaths from Vehicle Entrapment

Children Gaining Access to Motor Vehicles on
Their Own. Three deaths resulted when children
entered a vehicle on their own, by either climbing into
the interior or into the trunk of the vehicle.

8 All of these children were males who had gained
access to their familyfs vehicle in a residential
driveway.

& These three children ranged in age from 18 months
to 59 months with an average age of 39.6 months.

80ne child entered the trunk of the vehicle and
became entrapped.

& Two children climbed into an interior passenger
compartment of a vehicle without the caretakeris
knowledge.

8 These children were known to be missing for .65
hours to approximately 1.5 hours prior to being
found.

Team members noted the importance of diligent
supervision and of locking both homes and vehicles to
keep children safe. Federal standards for automobiles
were updated in 2002 to include a trunk release latch
as standard on all vehicles. Older model vehicles can
be retroptted for these trunk release latches, and Team
members concluded that such technology may prevent
future injuries or deaths from trunk entrapments.

RISK FACTORS

Time, Temperature, and Setting. Child deaths by
entrapment in motor vehicles clustered around the
summer months, from May to September. See Figure
2. Outside air temperatures ranged from a high of 80°F
to 94°F. Five child deaths occurred in July and four in
August. In four incidents, law enforcement recreated
the scene and recorded the interior temperature of
the vehicle. The average vehicle temperature was
124°F with temperatures ranging from 109°F to 140°F.
When outside temperatures reach from 80°F to 100°F,
car internal temperatures can reach from 131°F to
172°F depending on the degree of direct sunlight and
ventilation [4, 5].

The childis core body temperature was obtained in 10
cases. In all 10 cases, the mean core body temperature
was 106°F; heat stroke occurs when core temperature
reaches 105°F. Since Emergency Medical Services
personnel were prst to respond to most incidents
and are therefore critical to these injury and death
investigations, Team members recommend that
technicians assess the core temperature of children at
the scene.

Most temperature increases in a motor vehicle will
occur in the prst 15 minutes after doors and windows
are closed [4]. Children in this review were left for
signipcantly longer periods of time. The average time a
child was left unattended or conpned within a vehicle
was four hours, and entrapment time ranged from
forty-pve minutes to nine and one-half hours. Children
who were forgotten were left for longer periods of
time than children who were intentionally left or those

FIGURE 2: M onth of Heat-Related Vehicular Entrapment Deaths to Children - Virginia, 1988-2003 (N=13)

o P N W b~ o1 o

0 0 0 0 . .

I I I 0

W e W

AW
\\)\ﬂ Q\)%

o 569,@

Virginia State Child Fatality Review Team - June 2009




SECTION II: Heat-Related Child Deaths from Vehicle Entrapment

who had climbed into the vehicle of their own. Team
members noted that several children made attempts
to cool down by removing shoes, socks, or jackets.
Unfortunately, their young ages precluded them from
exiting the child safety seat or the vehicle. Young
children are particularly vulnerable to heat related
illness because their organ systems are more sensitive
to heat and the effects of dehydration [4, 5]. Indeed,
research suggests that a childis core body temperature
can increase three to pve times faster than that of an
adult [6].

Ten of the thirteen children were pronounced dead at
the scene or upon arrival at the hospital. Three children
survived for a brief period of time, less than one week,
before succumbing to the effects of heat-related stress,
including brain damage and multiple organ failure.

The majority of cases occurred in a parking lot setting
which compounded the effects of the ambient high
temperature since asphalt paving radiates heat and
parking lots are frequently in the full sun. Due to
the large number of incidents occurring on business
property and because a bystander noticed the child
playing in the vehicle in some cases, the Team
recommended that businesses establish a clear policy
that children are not to be left unattended in vehicles
and that such incidents should be reported to the
business who can promptly locate the caretaker or
contact security or police.

Type of Motor Vehicle. Team members noted the
signipcance of the vehicle in these child entrapment
cases. Of the four children who were forgotten by a
caretaker, three were transported in a larger model
vehicle, such as a sports utility vehicle or a van. These
vehicles also tended to have tinted windows, which
prevented the caretaker from observing the child
when exiting the vehicle. Among children who were
forgotten, the child safety seat was placed in the back
seat directly behind the driver, once again preventing
the caretaker from seeing the child. Amongthe children
who climbed into the vehicle on their own, all three
vehicles were models which were low to the ground,
allowing the child to gain easy access by reaching for
the door handle or trunk latch to climb in.

Caretaker Stress. Case review showed that parents
were often undergoing signipcant life events, had an
abnormal routine, or both. This was most apparent

among parents who forgot to take their children to a
babysitter. Factors indicating extreme stress included a
recent divorce, legal proceedings, pnancial hardships,
and the challenge of a large family. Neighbors,
coworkers, and friends described several caretakers as
individuals attempting to balance their busy schedules
of full time work and extracurricular activities with
their family life.

In 75% of the cases where a parent forgot to take
children to a sitter, this task was a change in their
normal routine. Some did not typically take the child
to the daycare and were therefore not accustomed
to having their children in the vehicle. Others had
recently switched sitters or had multiple sitters. These
routine changes exacerbated stressed and busy parentsj
capacity for concentration, leading them to forget about
their children.

Supervision. Team members noted a lack of adequate
supervision in several childrenis deaths. Supervision
issues were noted among all cases where children
climbed into the vehicle on their own. Some children
were allowed to play alone outside for many hours
before the caretaker checked on their welfare or noted
they were missing. Others were distracted on the
telephone.

In several cases, neighbors or acquaintances reported
that children had been left in a vehicle for long periods
of time on previous occasions and that the caretakers
had been notiped and warned of the dangers that
such a situation could present. The Team discussed
the signipcance of the community and neighbors in
reporting such instances to their local child protective
services and to law enforcement agencies.

PREVENTABLE DEATHS

The Team determined that the majority of these
childrenis deaths were preventable. Six deaths were
depnitely preventable (50%), pve were probably
preventable (42%), and two were not preventable
(8%).

DEATH INVESTIGATIONS

Ofpce of the Chief Medical Examiner (OCME). All
thirteen cases were investigated by the OCME, and
autopsies were performed in ten cases. The cause of
death was hyperthermia in eight cases and heat stroke

Virginia State Child Fatality Review Team - June 2009




SECTION II: Heat-Related Child Deaths from Vehicle Entrapment

in two cases. The remaining deaths were attributed to
systemic hyperthermia, hyperthermic brain damage,
and brain damage. Twelve cases were ruled an accident
and one case was ruled a homicide. Records indicated
that there were no traumatic physical pndings indicative
of previously inyicted injuries on twelve of the children.
One child had evidence of an old injury suggestive
of maltreatment.

Records included toxicology requests and pndings
as well as other measures to detect potential signs of
abuse, neglect, or natural diseasefi including x-rays,
cultures, screens for inborn errors of metabolism,
and an analysis of gastric contents. Team members
noted that there was no uniform standard for which
tests were requested in all child death cases, and
therefore recommended that the OCME establish
measures to ensure that a complete and thorough
medicolegal death investigation is conducted in every
unexplained, unexpected, or sudden child death.

Law Enforcement. Team members also found that
there was no uniform standard for investigating
these deaths among law enforcement agencies in the
Commonwealth. Law enforcement ofpcers conducted
interviews with parents, coworkers, neighbors, sitters,
relatives, and siblings; yet, it was not clear if interviews
were conducted with individuals or in groups.
Evidence collected included information about the
vehicle, vehicle measurements, the child safety seat,
pngerprints, and toxicology on the caretaker. A scene
reconstruction was rare but included assessing the
temperature of the vehicle under similar conditions,
creating and verifying time lines, and driving the
caretakeris route.

The depth of investigation was dependent upon
the circumstances of the event. Law enforcement
investigations were more thorough for incidents
with a higher index of suspicion, where a caretaker
forgot to take the child to a sitter and where neighbors
reported that the parent had left the child unattended
in a vehicle on previous occasions. They were least
thorough for the incidents where children climbed
into the vehicle of their own volition and where the
caretaker experienced a medical emergency.

At the same time, Team members noted the lack of
collaboration between law enforcement ofpcers and
child protective services (CPS) case workers. Of the

twelve incidents, law enforcement ofpcials failed to
contact or notify CPS in 67% of the incidents. Even
when law enforcement ofpcials notiped CPS, there
was little indication that the two investigative bodies
worked together. Efforts were often duplicated and
pndings were rarely shared.

Child Protective Services. A local child protective
services agency initiated a ple in nine of the
twelve incidents.  After an investigation, which
included interviews with the parents, babysitters,
siblings, neighbors, acquaintances, and coworkers,
six caretakers were found to have inadequately
supervised or physically neglected the child. One
child and one caretaker were already known to the
local child protective services agency. Six caretaker
investigations were determined to be founded and two
were determined to be unfounded; records were not
supplied or reviewed in the remaining case. The Team
recommended that CPS investigate all child injuries
and fatalities suspicious for child abuse or neglect,
including those where a lack of supervision is suspected
and where no other children are in the home.

Prosecution. Chargeswere pled against four caretakers
in conjunction with a child being left unattended in a
vehicle. These include all instances where the child
was intentionally left in a vehicle, one instance of an
older child being given responsibility for removing the
younger child, and one instance of a parent forgetting
a child. Three cases resulted in convictions and one
case was dismissed. While these incidents reyected
the tragedy of child death, lack of criminal intent or
action on the part of the caretaker usually resulted in
no criminal charges.
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SECTION I1I: Recommendations

LEGISLATION

1. The Virginia General Assembly should consider

developing legislation that prohibits leaving
children unattended and at risk in motor vehicles.

PUBLIC EDUCATION INITIATIVES

1. The Ofpce of Family Health Services should
establish atask force to develop and promulgate an
ongoing statewide public awareness campaign to
educate parents, caretakers, children, and citizens
of the dangers of leaving a child unattended in
and around a vehicle.

2. Agencies and organizations that provide babysit-
ting and/or childcare training courses, such as the
American Red Cross and middle and high schools
(through the Virginia Department of Education)
should provide age-appropriate child passenger
safety materials in these courses. This should
include messages about never leaving a child
unattended in or around a vehicle.

PRIMARY PREVENTION

1. Virginia businesses should establish and enforce
a policy that prohibits leaving an unsupervised
child in a vehicle on business property. Such
instances should be reported to the employer.

2. Community Seat Check events should include
Virginia automotive dealers to arrange appoint-
ments with caretakers to install retroptted trunk
release latches on vehicles manufactured
before 2002.

3. Child safety seat manufacturers should perma-
nently afpx advisory labels to all child safety
seats warning of the dangers of temperature
extremes and of leaving a child unsupervised
in or around a vehicle. This advisory notice

should also be included in all safety seat
instruction manuals.
4. Automotive manufacturers and car safety

seat manufacturers should incorporate new
technologies into their products aimed at
preventing children from being left unsupervised
in and around a vehicle.

5. The Board of Social Services and the Child Day-
Care Council should continue to encourage all
child day care providers under their purview to
call parents or caretakers if a child who is expected
at a child day center or family day care home does
not arrive at the expected time.

6. The Department of Defense should ensure the
availability of affordable and accessible daycare
for military families. This daycare should be
available twenty-four hours a day, seven days a
week, and should include assistance in arranging
long-term care for children whose caretakers are
deployed.

7. The National Highway Trafpc Safety Adminis-
tration (NHTSA) should investigate permitting
prmly attached, non-breakable reyective devices
within a vehicle. Such devices would serve as
reminder-recall to caretakers by allowing the driver
to observe a child in the back seat of a vehicle.

PARENTS AND CARETAKERS

1. Parents and caretakers should always o6look and
locké their vehicle upon exit. This will help to
ensure that children are not left behind and cannot
gain access to the vehicle.

2. Parents and caretakers should utilize specipc
reminder-recall strategies to ensure that infants or
children are not left behind inavehicle. Reminder-
recall strategies include putting an item such as
a jacket, coat, or briefcase in the back seat of the
car near the child or placing a stuffed animal or
diaper bag on the front passenger seat to remind
drivers that a child is in the vehicle.

3. Parents and caretakers should retropt older model
vehicles with trunk release latches.
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SECTION I1I: Recommendations

CHILD INJURY AND DEATH INVESTIGATION

1. Local law enforcement agencies and the Ofpce
of the Chief Medical Examiner should establish/
enhance and follow quality assurance criteria to
ensure that a complete and thorough investigation
is conducted in every unexplained, unexpected, or
sudden child death.

2. Local law enforcement agencies and local child
protective services should receive cross training
to facilitate a thorough child injury or death
investigation, to improve response time, and to
establish written protocols for working together
on investigations.

3. Child protective services should investigate all
child injuries and fatalities in which child abuse
or neglect, including lack of supervision by a
caretaker, is suspected.

4. The Virginia State Board of Medicine should
require as a condition of licensure that all
physicians, nurse practitioners, and physician
assistants receive at least eight hours of CME
training in identifying and reporting child abuse
and neglect-related injuries and fatalities. This
training should be readily accessible to providers
through internet-based courses which provide
CME credit.

5. The Virginia State Board of Health should amend
Virginia EMS Regulations, Required Vehicle
Equipment 12 VAC 5-31-18, Section D, Patient
Assessment Equipment to require that all licensed
emergency medical services transport, prst
response vehicles, and ambulances carry digital
thermometers capable of measuring pediatric
body temperature.

6. Medical Directors in pre-hospital patient care
settings should encourage technicians and
certiped emergency medical services personnel to
assess the temperature of pediatric patients as a
part of obtaining basic vital signs.

7. The Department of Motor Vehicle should collect,
analyze and incorporate into its annual Trafpc
Crash Facts information on non-crash related
vehicular injuries and fatalities. This report should
distinguish child injuries and deaths.
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