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Abstract

Objective—Driver distraction has been identified as a threat to individual drivers and public
health. Motor vehicle collisions remain a leading cause of death for children yet little is known
about distractions among drivers of children. This study sought to characterize potential
distractions among drivers of children.

Methods—A two-site, cross-sectional, computerized survey of child passenger safety practices
was conducted among adult drivers of 1- to 12-year-old children who presented for emergency
care between October 2011-May 2012. Drivers indicated the frequency with which they engaged
in ten potential distractions in the past month while driving with their child. Distractions were
grouped in four categories: 1) non-driving, 2) cellular phone, 3) child, 4) directions. Information
about other unsafe driving behaviors and sociodemographic characteristics was collected.

Results—Nearly 90% of eligible parents participated. Analysis included 570 (92.2%) drivers.
Non-driving and cellular phone-related distractions were disclosed by >75% of participants. Fewer
participants disclosed child (71.2%) and directions-related distractions (51.9%). Child age was
associated with each distraction category. Cellular phone-related distractions were associated with
the child riding daily in the family car, non-Hispanic white and other race/ethnicity, and higher
education. Parents admitting to drowsy driving and being pulled over for speeding had over two-
times higher odds of disclosing distractions from each category.
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Conclusions—Distracted driving activities are common among drivers of child passengers and
associated with other unsafe driving behaviors. Child passenger safety may be improved by
preventing crash events through the reduction or elimination of distractions among drivers of child
passengers.
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Introduction

Methods

Driver inattention contributes to motor vehicle crashes (MVCs) and near-crash events.!
Driver distraction, one form of driver inattention,? has been identified as a threat to both the
individual driver and to public health.3-> Driver distractions can range in manual and visual
complexity from simple (e.g., adjusting the radio) to complex (e.g., dialing a hand-held
device).! Prior national surveys of adult drivers have found that cellular-phone related
distractions are prevalent, about two-thirds of adult drivers talk on cellular phones and about
one-third of drivers text while driving.6-8

Using a cellular phone can result in significant impairment and greatly increase crash risk.?
Approximately one in six fatal MVCs in the United States (U.S.) in 2008 resulted from
driver distraction and over time increased percentages of fatal crashes have been attributed
to cellular phone use specifically.3 In addition to the growing concerns over distracted
driving, excessive speed and alcohol have persisted as key factors in fatal crashes? and
drowsy driving has gained attention as a cause of many MVCs 1112 |n combination, driver
distraction and impairment from substances or drowsiness interact to reduce driving
precision and increase driving errors and distractions.13.14

MV Cs remain a leading cause of death for U.S. children!® yet little is known about
behaviors that increase crash risk among drivers of children. To date, much distracted
driving research has focused on cellular phone use among teens and young adults.16-18 Few
studies have concentrated on distractions or impairment among the actual drivers of child
passengers.19-22 |n this study we sought to characterize potential distractions among drivers
of children 1 to 12 years of age and to explore the relationships between potential driver
distractions and other unsafe driving behaviors, including suboptimal child restraint use and
child seat location. These analyses were conducted in order to inform future research efforts
to improve child passenger safety and to generate hypotheses about the role of child
passengers in driver distraction.

Study Design—A two-site, cross-sectional, computerized survey of child passenger safety
practices among parents and caregivers seeking emergency care for their 1- to 12-year-old
child was conducted at the University of Michigan (UM) C.S. Mott Children’s Hospital
Emergency Department (ED) in Ann Arbor, Ml and the Hurley Medical Center (HMC) ED

Acad Pediatr. Author manuscript; available in PMC 2015 May 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Macy et al.

Measures

Page 3

in Flint, M1 between October 2011 and May 2012. The Institutional Review Boards of the
UM Medical School and HMC approved the study.

Setting—The UM Pediatric ED is a suburban, tertiary care, academic hospital with a
predominantly white and privately insured patient population. The HMC ED is an urban
community hospital. The patient population seen in the HMC ED consists of higher
proportions of African American children and children covered by Medicaid compared with
UM. Text messaging has been banned for all drivers in Michigan since 2010 but there are no
state-wide restrictions on cellular phone use for adult drivers.23

Subjects—~Parents and caregivers arriving to the ED with their 1- to 12-year-old child
were potentially eligible for the study. Parents were not approached if their child was
critically ill or injured, was under evaluation for suspected child abuse, or was going to be
admitted to the hospital. Parents were excluded if they were <18 years, did not speak
English, or if their child required a special passenger restraint (e.g., a travel vest or
wheelchair). Using a measuring tape, the research staff determined the height of children of
parents who were potentially interested in the study. Parents were excluded if their child was
>4-feet-9-inches tall (the height at which an adult seat belt is expected to fit properly).

Survey Instrument—The study team developed survey questions to assess child
passenger safety practices based on published literaturel20:24 and pilot tested the instrument
with 21 parents. Modifications were made to clarify confusing questions identified in pilot
testing. Survey items (see Appendix) related to the results presented in this study had a
Flesch-Kincaid grade level of 5.5, calculated using the built-in software in Microsoft Word
2010 (Microsoft Corporation, Redmond, Wash).

Survey Administration—Data collection occurred during high volume hours (2-9 p.m.)
to maximize recruitment. Recruitment days were varied to ensure enrollment on weekdays
and weekends. Research assistants, using a standard script, approached parents after the
child was in their treatment room. Written informed consent was obtained after the research
assistant reviewed study procedures. Responses were entered by parents directly on a study
tablet computer using Qualtrics© (Qualtrics Labs, Inc.). Parents were offered a $20
incentive for survey completion and provided with contact information for local child
passenger safety programs.

Potential Driver Distractions were the main variables of interest. Drivers were asked how
often in the past month (ranging from 1=never to 4=almost every trip) they performed 10
potentially distracting activities while driving their child and the vehicle was moving
(Appendix). The specific activities were drawn from published literature.1-20 Potential
distractions were categorized as: 1) Non-Driving-Related: eat/drink/smoke, groom (e.g.,
brush hair, shave), change a DVD/CD/tape; 2) Cellular Phone-Related: talk on hand-held
cellular phone, talk on the phone using a hands-free device, text/email/browse the Internet;
3) Child-Related: give food to child, pick up a toy or game the child dropped; 4)
Directions-Related: read map or printed directions, use an electronic navigation system.
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Unsafe Driving Behaviors were assessed with fixed response questions. Participants were
asked about their own seat belt use, driving in the past year while too sleepy to stay fully
awake (drowsy driving), driving in the past year while feeling effects from alcohol, drugs, or
medications (impaired driving), ever being pulled over for speeding, and ever having their
driver’s license suspended. The timeframes of one year and ever were selected in order to
capture events that were expected to be rare. A one-year timeframe has been used in other
studies of alcohol-impaired driving. 2° These unsafe driving behavior questions did not
inquire about the presence of the child in the vehicle. Participants also reported if their child
ever rides in the front seat and the types of passenger restraint used for their child. Sitting in
the front seat was considered in terms of never vs. ever for analysis. Age-appropriate
restraint use was defined as 1- to 3-year-old children using car seats, 4- to 7-year-old
children using car seats or booster seats, and 8- to 12-year-old children using booster seats
or seat belts based on Michigan Child Passenger Safety Law?®. Because some parents
selected more than one restraint type, age-appropriate restraint use was considered in terms
of children who never used the age-appropriate restraint and those who did not always use
the age-appropriate restraint based on the least protective restraint (or ever were
unrestrained). For example, a 3-year-old reported to use a car seat and a booster seat was
considered to use the booster seat for analyses. The least protective restrain selected was
chosen for analysis because this represents the highest risk scenario if the child were
involved in a crash. Drivers also provided sociodemographic information and the frequency
of travel with their child based on fixed-choice response options. Frequency of travel was
analyzed as every day vs. less than every day based on distribution of responses.

Analyses were conducted on responses from participants who provided answers to each of
the distracted driving items and sociodemographic characteristics. Descriptive statistics were
calculated including proportions and medians with interquartile range (IQR) as appropriate.
Child age was categorized based on the stages of child safety seat use. Some categories were
combined for analyses based on the distribution of responses to parent race/ethnicity, parent
age, education level, and frequency of travel with the child. Multivariable logistic regression
analyses were conducted to test for associations between the four categories of potential
driver distractions and 1) sociodemographic characteristics and 2) the eight unsafe driving
behaviors adjusting for parent age, gender, race/ethnicity, education, child age, how often
the child travels in their family vehicle, and study recruitment site. Parent age, gender, race/
ethnicity, education, and child age, were included in the multivariable model as they were
considered to be important potential confounders. Parent age “missing” was included as a
separate category in analyses given the high degree of non-response for that variable. The
frequency of travel in the family vehicle was included as a measure of exposure and study
recruitment site was included because of the potential for different social norms for the
driving behaviors between the two settings.
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Results

Sample Characteristics

Among parents and caregivers presenting to the EDs with their child during study shifts,
81.1% were approached, and 89.9% of eligible parents consented to the survey. Of the 618
drivers surveyed, 570 (92.2%) completed all of the driver distraction and sociodemographic
items and were included in analyses (Figure 1). Compared with non-Hispanic white parents,
incomplete responses, were more common among non-Hispanic black parents and parents of
other race/ethnicity (4.7% vs. 10.8% vs. 6.7%, p=0.03) but there were otherwise no
meaningful differences between participants with complete and incomplete responses. Item
non-response to the unsafe driving behaviors accounted for <2% of any finding. Participant
drivers were mostly mothers (76.1%) and self-identified as non-Hispanic white (63.0%)
(Table 1). Nearly one-third of drivers reported attaining a Bachelor’s degree or higher
education. Few drivers (2.3%) reported that there was no vehicle at their home. Recruitment
was balanced between sites.

Potential Distractions When the Child is a Passenger

The median number of potential distractions disclosed was four (IQR 3-6). Forty-three
drivers (7.7%) disclosed no potential distractions and four (0.7%) indicated that all 10
potential distractions had occurred during trips in the past month with their child. Figure 2
shows the frequency of potential distractions disclosed by participants. More than half of
participants disclosed that they “eat/drink/smoke”, “change a DVD, CD, tape”, “talk on a
hand-held cellular phone”, and “give food to child” on at least some trips in the past month
while their child was in the car and the car was moving. Less than 20% of participants

disclosed that they “comb/brush hair, brush teeth, shave or put on makeup”, “text/email/
browse the Internet” or “read maps/printed directions”.

Unsafe Driving Behaviors

Twenty percent of participants admitted to drowsy driving in the past year and 5.3%
admitted to impaired driving. Half of the study drivers (50.3%) reported that they had ever
been pulled over for speeding and 14.9% had previously had their license suspended or
revoked. Report of not wearing a seat belt when driving was uncommon (5.6%) but 47.1%
of participants reported not always wearing a seat belt as a passenger in the rear seat. One in
ten participants indicated their child never uses an age-appropriate restraint and 20.0% did
not always use an age appropriate restraint. One in ten children has been a front seat
passenger.

Potential Distractions, Sociodemographic Characteristics, and Unsafe Driving Behaviors

Results of multiple variable logistic regression analyses to test for associations between
disclosure of the four categories of potential distractions and sociodemographic
characteristics are presented in Table 2. There were statistically significant associations
between child age and each of the categories of potential distractions but these relationships
differed across categories. For example, the adjusted odds of non-driving related distractions
were two to four times higher among parents of 4 to 5 year olds and 6 to 7 year olds
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compared with parents of 1 year olds. While the adjusted odds of child-related distractions
were two times higher among parents of 2 to 7 year olds compared with parents of 1 year
olds. Parent drivers who reported their child rode in the family car every day were more
likely to disclose using cellular phones while driving. Compared with non-Hispanic black
parents, non-Hispanic white parents reported more cellular phone, child, and directions-
related distractions. Parents of other race/ethnicity reported more non-driving and directions-
related distractions than non-Hispanic black parents. Higher education was associated with
cellular phone and directions-related distractions.

Results of the multiple variable logistic regression analyses to test for associations between
disclosure of the four categories of potential distractions and unsafe driving behaviors
adjusting for sociodemographic characteristics are presented in Table 3. Parent drivers who
admitted to drowsy driving and being pulled over for speeding had more than two times
higher odds of disclosing potential distractions from each category. Parents who admitted to
impaired driving in the past year had six times higher odds of disclosing child-related
distractions. Prior license suspension and allowing the child to sit in the front seat were
associated with non-driving related distractions. Parents who reported their child did not
always use the age-appropriate restraint or allowed their child to sit in the front seat
disclosed more child-related distractions.

Discussion

The most important finding of this study is that parents frequently engage in a variety of
potentially distracting behaviors when driving their 1- to 12-year-old children. Parents in the
study sample were no less likely to report engaging in cellular phone-related distractions
while their child is a passenger than the general population6-8:27 and other samples of
parents19:28 in the United States. Our study contributes to the literature on potential driving
distractions among parents by examining activities beyond cellular phone use. Of the 10
potential distractions examined in this study, 90% of drivers disclosed engaging in at least
one in the past month while driving their child in a vehicle that was moving. Notably,
drivers responding to our survey admitted to giving food to their child while driving more
frequently than they disclosed talking on a hand-held cellular phone, highlighting the need
to consider multiple sources of driver distraction when children are passengers. The act of
giving food to or picking up a toy for a child in a rear seat of a moving vehicle could require
a driver to take their eyes of the road,20 their hands off the wheel, and their attention away
from the task of driving, which increases the risk of a crash.! There are no studies to our
knowledge that have demonstrated the extent to which young child passengers are injured in
MV Cs that are attributable to distractions. This will be an important area for future research.

We also found that higher education and non-Hispanic white race were associated with
cellular phone and direction-related distractions, which included use of navigation systems.
Parents of higher socioeconomic status may have greater access to mobile technology, may
be more willing to use technology while driving or more willing to disclose their use of
technology while driving. If this finding is a result of greater access to technology among
higher educated and non-Hispanic white parents, we can expect the problem of cellular
phone use while children are passengers to expand as national rates of cellular phone
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ownership among U.S. adults have climbed above 90%.2° The lower frequency of text
messaging/emailing/browsing the Internet compared with talking on a phone is consistent
with other surveys of parents®-28 and may relate to legislation restricting text messaging,
which has been illegal in Michigan since 2010.23 Further study is needed to determine the
reasons that parent drivers are using technology while their vehicle is in motion in order to
inform interventions to encourage parents to stop the use of mobile devices while driving.
Regardless, engineering/technology interventions to block device use while the vehicle is in
motion are potential approaches to decrease cellular phone-related distractions.

The child-related distractions assessed in this study were significantly associated with child
age, with odds of reporting a child-related distraction being higher among parents of
children between the ages of two and eight years than parents of one year olds. The
relationship between child age and child-related distractions requires additional study. We
hypothesize that our findings may stem from different parental responses to the demands or
developmental needs of children in this age-range. Engagement in child-related distractions
also appears to be associated with a general willingness to engage in more risky behaviors
while driving, including drowsy driving, impaired driving, and speeding.

Another important consideration raised by our findings is the influence of parents” modeling
of distracted and unsafe driving behaviors on the attitudes and behaviors of their children
who will someday be learning to drive.3%:31 We found similar odds of non-driving, cellular
phone, and child-related distractions among parents of 1-year-olds and parents of 8- to 12-
year-olds, while odds of engaging in these distractions were higher among parents of 5- to 7-
year-olds. Parents of children in the oldest age group may be modeling safer driving
behavior as their children approach driving age. Research is needed to understand how
parent perspectives of their own driving behavior change as their children age and how
children perceive potentially unsafe driving behaviors as they transition from exclusively
traveling as passengers to becoming young drivers. Primary care providers may be able to
incorporate anticipatory guidance around safe driving when they discuss child safety seat
use during well child exams.32 Discussions about child-related driving distractions may help
to identify children who are at risk for inconsistent use of age-appropriate restraints and
sitting in the front seat before the recommended age of 13 years.

The associations between potential distracted driving behavior and previously recognized
unsafe driving behavior are concerning for the safety of child passengers, especially given
prior research demonstrating that, when combined, distractions, speed, and impairment
significantly reduce driving performance.13:14.24 parents in our study reported more drowsy
driving compared with results from a national survey of adult drivers.33 How the
combinations of distractions and unsafe driving behaviors interact to influence the driving
performance specifically among drivers of child passengers is not well understood.
Naturalistic driving studies, which utilize instrumented vehicles to collect data of driving
behavior, represent a rich method for the study of driver distractions during every-day trips
with children. One study of twelve families conducted by Koppel et al, found that drivers
frequently interacted with child passengers in the rear seat and almost three-quarters of
potentially distracting activities occurred while the study vehicle was in motion.29 Future
naturalistic driving studies with a larger sample of families would be needed to determine

Acad Pediatr. Author manuscript; available in PMC 2015 May 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Macy et al. Page 8

the actual number, frequency, duration, and combinations of child-related, technology-
related, and driver-related distractions among drivers of child passengers.

Limitations

As with any survey of self-reported behaviors, our results are subject to limitations. First,
self-report of driving behaviors may be subject to recall, reporting, and social desirability
biases. Specifically, recall bias is most likely for questions that reference impaired and
drowsy driving in the past year and may result in an underestimation of the frequency of
these behaviors. Social desirability also would bias our results toward underestimating the
frequency of driver distractions and other unsafe driving behaviors. While self-reported seat
belt use when driving was consistent with overall seat belt use in Michigan (94%),34
reporting and social desirability biases may be stronger for some behaviors than others based
on perceived social norms.>35 Parents may be less willing to disclose illegal activities such
as impaired driving or text messaging than more commonly reported activities such as eating
and talking on a hand-held cellular phone. Parents responding to our survey disclosed
talking on cellular phones and text messaging 10 to 15 percentage points less frequently than
mothers in a recent online survey.28 Nevertheless, our results highlight the fact that child
passengers are frequently being exposed to the potential risks of distracted driving. Second,
the potential driver distractions included in this study present varying degrees of crash risk
and do not encompass all possible distractions. We did not assess driver perception of the
risks associated with these activities or determine if the activities were performed
simultaneously. Each of the ten activities measured has elements of visual, manual, and
cognitive distraction; however, this self-report survey cannot determine the extent to which
each activity would take a driver’s eyes off the road, their hands off the steering wheel, or
their mind off the task of driving. Complexity is essential to estimating distraction potential
in that more complex tasks are more detrimental to driving performance than lesser-
demanding tasks.! Third, by defining child restraint use by the least protective restraint, we
may overestimate a rare event and acknowledge that the least protective restraint may not be
the child’s typical restraint. Fourth, there is potential for non-response bias in relation to
race/ethnicity as incomplete responses were more common among minority parents. We
cannot estimate the direction of this bias. Fifth, the sitting in the front seat and unrestrained
questions did not provide a reference timeframe. Finally, results from this sample, consisting
primarily of mothers in two Michigan EDs, may not be generalizable to other drivers in
other settings.

Conclusion

Young children rely on their parents for not only their transportation needs but also for
ensuring their safety. Distracted driving activities among parents are common and the
association of distracting activities with other unsafe driving behaviors unnecessarily places
child passengers at increased risk of MV Cs and subsequent crash-related injury. Efforts to
improve child passenger safety have historically focused on increasing use of restraint
systems. Our study identifies opportunities for new approaches to improve child passenger
safety by preventing crash events through the reduction or elimination of distractions and
other unsafe behaviors among drivers of child passengers.
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Figure 1.

1,337
Parents of children 1-12
years old arrived in EDs
during study shifts

T

1,084 (81.1%)
Parents Approached

253 Parents Missed
114 Research Assistant (RA) occupied with other subject
111 Child discharged/RA shift ended before caregiver approached
19 Caregiver occupied with medical staff or could not be located
9 Technical difficulties/other

-

744 (68.6%)
Parents Eligible

340 Parents Excluded
210 Child 4-feet-9-inches tall or taller
64 Clinical condition exclusion or admission in process
28 Previously enrolled in study
8 Caregiver did not speak English
6 Child uses special needs passenger restraint
14 Other

.

669 (89.9%)
Parents Started Survey

75 Parents Declined
40 Caregiver was not interested in study
15 Caregiver did not have time or felt survey was too long
14 Caregiver felt too worried about child to participate
6 Other

r

654 (97.7%)
Parents Finished Survey

15 Parents Did Not Finish Survey
8 Child moved to other area in hospital or discharged
2 Technical difficulties
5 Other

|

36 Parents Did Not Drive in Past Year

618 (94.5%)
Drove in Past Year

-

570 (92.2%)
Drivers Provided
Complete Responses

Subject Flow Diagram.

43 Drivers Did Not Provide Complete Responses to
Distracted Driving Items
5 Drivers Did Not Provide Complete Responses for
Sociodemographic Characteristics
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100%
90%
80% | ————

70%
60% l .
50% I """
40% . _—

||
30% | .

20—

10%
0%

Eat, drink, smoke

Brush hair, apply make up
Talk on hand-held phone
Talk on hands-free phone
Text, email, or Internet
Feed child

Use navigation system
Read map/directions

Change DVD, CD, or Tape
Pick up dropped toy/game

Non-Driving-Related Cellular Phone-Related Child-Related Directions-Related
Less than Half of Trips* W= Half of Trips or More*

I Just About Every Trip* == = Percent of Parents Disclosing Any Distraction within the Category

Figure 2. Potentially Distracting Behaviors in the Prior Month Disclosed by Parent Drivers
The height of the bars indicate the percentage of parents disclosing each potentially

distracting behavior *in the past month while driving with child in a moving vehicle. The
dashed lines indicate the percentage of parents disclosing at least one distraction from within
a given category.
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Sample Characteristics

Table 1

Overall
N=570
Driver Gender
Male 20.0%
Relationship to Child
Mother 76.1%
Father 19.7%
Other 4.2%
Race/Ethnicity
White, Non-Hispanic 63.0%
Black, Non-Hispanic 23.7%
Hispanic 4.4%
Other, Non-Hispanic 8.9%
Driver Age
18 to 29 years 27.0%
30 to 39 years 30.3%
40+ years 12.1%
Missing — no response 30.5%
Driver Education Level
Less than High School 5.6%
High School/GED 34.0%
Associates/Tech 28.6%
Bachelors or Higher 31.8%
Annual Family Income™
I don’t know 4.7%
<$25,000 32.5%
$25,000-49,000 24.2%
$50,000-74,000 13.2%
$75,000-99,000 9.2%
=$100,000 16.2%
Family Has a vVehicle'
None 2.3%
One 32.4%
Two 51.4%
Three or more 13.9%
Child Rides in the Family Vehicle
Every day 77.4%
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Overall
N=570
At least once per week, not every day 20.0%
Less than once per week 2.6%
Child Age
1 year 15.6%
2 to 3 years 26.0%
4 to 5 years 26.3%
6 to 7 years 15.8%
8 to 12 years 16.3%
Child Gender
Male 54.0%
Reason for Visit
Injury 22.1%
Study Site
C.S. Mott Children’s Hospital University of Michigan ~ 51.9%

*
16 parents did not provide a response for annual family income

T2 parents did not provide a response for number of vehicles at their home
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