Journal of Community Health (2019) 44:605-609
https://doi.org/10.1007/510900-019-00626-9

ORIGINAL PAPER q

Check for
updates

Mapping Child Safety Seat Use in Cases of Fatal or Incapacitating Child
Motor Vehicle Injury in Cook County, lllinois from 2011 to 2015

Victoria A. Salow'® - Norma-Jean E. Simon? - Karen Sheehan’

Published online: 22 February 2019
© Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract

Child safety seat use reduces the risk of fatal injury by 71% for infants and 54% for toddlers, yet more than one-third of child
passengers killed in traffic crashes in the US are unrestrained. Nearly half (47%) of crash injuries occur within 5 miles of the
injured person’s home. Mapping the location of motor vehicle crashes resulting in serious or fatal injury to unrestrained child
passengers may pinpoint high-risk neighborhoods. Illinois Department of Transportation data were used to map crashes that
resulted in a fatal or incapacitating injury to a child passenger (age O to 8) in Cook County, IL from 2011 to 2015. Maptitude®
Geographic Information System (GIS) software was used to identify hot spots of unrestrained child passenger injury on the
South Side and West Side of Chicago. Of 174 zip codes in Cook County, 3 zip codes on the South Side of Chicago (60620,
60621; 60628) accounted for 11% of the total unrestrained fatalities and incapacitating injuries among children. Results of
this study reveal the feasibility of detecting geographic disparities in child passenger safety at the zip code and neighborhood
level and indicate the potential for more targeted allocation of resources.
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Background

Despite a decade of decreasing child motor vehicle traffic
fatalities in the United States, recent data suggest this trend
is reversing [1]. In 2016, child motor vehicle fatalities rose
to the highest level since 2009 with an average of three chil-
dren killed in motor vehicle traffic crashes per day in the
United States [2]. Proper use of child safety seats is known to

The motor vehicle crash data referenced herein was provided

by the Illinois Department of Transportation. Any conclusions
drawn from analysis of the aforementioned data are the sole
responsibility of the data recipient(s). Additionally, for coding
years 2015 to present, the Bureau of Data Collection uses the exact
latitude/longitude supplied by the investigating law enforcement
agency to locate crashes. Therefore, location data may vary in
previous years since data prior to 2015 was physically located by
bureau personnel.
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reduce the risk of fatal injury by 71 percent for infants (ages
less than one year) and 54 percent for toddlers (ages one to
four); [3] yet, more than one-third (39%) of child passenger
fatalities in the United States in 2015 were unrestrained [1].

Child safety seat education and distribution programs
have demonstrated effectiveness at increasing child safety
seat use; [4, 5] however, the resource intensive nature of
these programs makes large-scale implementation difficult.
The National Highway Traffic Safety Administration reports
that nearly half (47%) of crash injuries occur within 5 miles
of the injured person’s home [6]. Geospatial methods have
been used to explore road traffic incidence and prevalence of
road traffic injury in addition to environmental risk factors
for road traffic injury. Unrestrained child passenger injury
and the identification of at-risk child passenger populations
has not been explored [7]. Geospatial analysis of motor
vehicle crash locations resulting in serious or fatal injury to
unrestrained child passengers has the potential to identify
neighborhoods with a high burden of unrestrained injuries
and to inform targeted child passenger safety efforts in a
novel way. The objectives of this study were to map the loca-
tions of all motor vehicle crashes in Cook County, Illinois
from 2011 to 2015 that resulted in serious or fatal injury to
an unrestrained child passenger less than 9 years of age and
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to identify hot spots of unrestrained child passenger injury
in order to target outreach programs.

Methods

The focus area of this study was Cook County, Illinois.
At the time of the 2010 Census, Cook County had a total
population of 5,194,675 people and Chicago, the larg-
est city within Cook County, had a total population of
2,695,598 people [8]. Traffic crash data for Cook County
were obtained from the Illinois Department of Transpor-
tation for years 2011 through 2015. Data were collected
by responding officers at the scene of the crash using the
Illinois Traffic Crash Report SR 1050 Form. The analyti-
cal dataset was restricted to (1) child passengers, 8 years
of age or younger, where safety restraint use was known
(i.e. child restraint used, seatbelt used or unrestrained), (2)
child passengers who sustained an incapacitating or fatal
injury, and (3) crashes involving a passenger car, pickup
truck, mini-van, or sport utility vehicle. Incapacitating
injury in Illinois is defined as, “any injury, other than fatal
injury, which prevents the injured person from walking,
driving, or normally continuing the activities he/she was
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capable of performing before the injury occurred. This
includes severe lacerations, broken/distorted limbs, skull
injuries, chest injuries, and abdominal injuries.” [9].

Maptitude® Geographic Information System (GIS)
software was used to create three maps: (1) all cases of
fatal or incapacitating injury to a child passenger (regard-
less of safety restraint use), (2) all cases of fatal or inca-
pacitating injury to a child passenger who was restrained
with a seatbelt (in violation of Illinois’ Child Passenger
Protection Act) or who was unrestrained, and (3) all cases
of fatal of incapacitating injury to a child passenger who
was unrestrained (not using a seatbelt or a child safety
seat). A Maptitude® density grid showing injury hot spots
was created for the second map (unrestrained child pas-
sengers and child passengers restrained with a seatbelt)
and the third map (unrestrained child passengers) using
the default quartic methods.
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Fig.1 All crashes resulting in fatal or incapacitating injury to a child passenger (regardless of safety restraint use) in Cook County, Illinois

2011-2015 (n=316)
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Fig.2 All crashes resulting in fatal or incapacitating injury to a child passenger not restrained in a child safety seat (restrained by a seatbelt or

unrestrained) in Cook County, Illinois 2011-2015 (n=195)

Results

During the five year study period, 702,483 crashes
occurred in Cook County, Illinois involving 53,582 chil-
dren 8 years of age or younger. The final dataset included
331 child passengers (53% female) who sustained a fatal
(2%) or incapacitating (98%) injury. Approximately one-
third (38%) of children were restrained with a child safety
seat, half (49%) were restrained inappropriately with a
seatbelt, and 13% were unrestrained. Crash location data
was available for 316 cases and 63% of cases occurred in
Chicago (Fig. 1). Of 195 cases of fatal or incapacitating
injury to a child passenger who was restrained with a seat-
belt (in violation of Illinois’ Child Passenger Protection
Act) or who was unrestrained, 70% occurred within the
city of Chicago and two higher density regions emerged
(Fig. 2). Of 41 cases that resulted in a fatal or incapaci-
tating injury to a child passenger who was unrestrained
(not using a seatbelt or a child safety seat), 63% occurred
within the city of Chicago and one higher density region
emerged (Fig. 3). Of 174 zip codes in Cook County, 3 zip
codes (60620, 60621; 60,628) accounted for 11% of the
total cases of fatal or incapacitating injury to a child pas-
senger who was unrestrained.

Discussion

The ultimate goal of child safety seat education and distri-
bution program is to reduce morbidity and mortality among
crash involved child passengers by increasing the total
number of child passengers properly restrained. As such,
it is critical that programs identify children most at-risk for
traveling unrestrained and consequently most at-risk for
serious injury. While counts and rates of injury or fatality
among child passengers within larger geographic regions
such as a state or county are helpful indicators of the over-
all state of child passenger safety, resource allocation deci-
sions are better informed by data that pinpoint at-risk areas.
The results of this study reveal the feasibility of identify-
ing geographic disparities in child passenger safety at the
zip code and neighborhood level and indicate the potential
for targeted interventions. Differences in Fig. 2 (child pas-
sengers restrained by a seatbelt or unrestrained) and Fig. 3
(unrestrained child passengers) may indicate barriers to
proper child restraint use beyond economic factors. Because
every vehicle has a seatbelt, unrestrained cases may indicate
different cultural or social norms regarding child restraint
practices than seatbelt restrained cases. These potential dif-
ferences between high-risk neighborhoods should be inves-
tigated and may need to be addressed before child safety seat
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Fig.3 All crashes resulting in fatal or incapacitating injury to an unrestrained child passenger (not restrained by a child safety seat or by a seat-

belt) in Cook County, Illinois 2011-2015 (n=41)

education and distribution programs can be implemented
successfully.

Limitations

This study only examined data from Cook County, Illinois.
Future studies are needed to determine whether similar geo-
graphic disparities exist in comparable communities. The
residential addresses of the child passengers included in this
study were not available, so we could not determine whether
the children lived within the identified injury hot spots. A
linked database of police crash data and hospital emergency
department data would have allowed us to ascertain where
the unrestrained children who suffer serious outcomes live
in addition to where they sustained their injuries. Finally,
this study only examined location data and does not allow
for the examination of additional factors that might impact
child passenger safety. Despite these limitations, this study
provides a novel data-driven approach to improving child
passenger safety.
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