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ABSTRACT KEYWORDS

One of the leading causes of hospitalizations and fatalities for Behavioral skills training;
children in the United States is motor vehicle occupant injury. ~ car seat; child restraint
Risks are reduced when child restraint systems are properly used. system; misuse; motor

However, child restraint system misuse is a continuing public health ~ vehicle injury; telehealth

problem. A longitudinal quasi-experimental within-subjects group
design was used across two experiments that recruited 2,448 paired
participants to educate proper use of their child restraint system.
Experiment one participants were randomly assigned to a behavior
skills training or traditional training group. Results demonstrated
that behavioral skills training participants reduced misuse more
effectively than traditional training. Experiment two participants
were assigned to a behavioral skills training in-person or virtual
telehealth group. Results confirmed both groups were equally as
effective in reducing misuse. A 9-month evaluation validated long-
term maintenance of behavioral skills training to reduce misuse.
This study demonstrates a method to improve certified child pas-
senger safety training programs to reduce misuse.

Motor vehicle occupant injury is one of the leading causes of hospitalizations
and fatalities for children in the United States. In 2019, 1,053 children 14 years of
age and younger were killed and 183,000 were injured (National Center for
Statistics and Analysis, 2022). One in every four childhood fatalities is from
motor vehicle crashes (WISQARS [Web-Based Injury Statistics Query and
Reporting System], 2020). When a child is properly restrained in a correctly
installed child restraint system (CRS), the fatality risk is reduced by 71%
(National Highway Traffic Safety Administration, 2022). A CRS is defined as a
rear-facing only car seat, convertible car seat (rear-facing and forward-facing),
all-in-one car seat (rear-facing, forward-facing, or a belt-positioning booster
seat), combination car seat (forward-facing only with a 5-point harness or belt-
positioning booster), or a belt-positioning booster seat. Despite child passenger
safety laws and educational efforts by certified Child Passenger Safety
Technicians (CPST), critical CRS misuse continues to put child occupants at
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risk of injury and fatality. Since the early 2000s, CRS misuse continues to be a
recognized public health problem (Biagioli, 2002; Graham et al., 1992; Gunnip et
al., 1987; Hoffman et al., 2016; Manary et al., 2019; Ramsey et al., 2000; S. C.
Rogers et al., 2012). A more recent, multistate study from community CRS
checkup events found CRS misuse at 91% in rural areas and 83% in urban areas
(Hafner et al., 2017). In this study, CRS “misuse” was defined as any character-
istic of installation or use of a CRS that compromises its protective function and
reduces the protection of the child passenger during a motor vehicle collision
(Raymond, 2018). Misuse can be attributed to varying designs of CRSs and
motor vehicle seat design, various methods of installation, misunderstood CRS
instructions, or parent or caregiver inattention to safety (Mathieu et al., 2014;
Wegner & Girasek, 2003). Further, when a parent or caregiver is not educated by
a CPST, they are more likely to exhibit CRS misuse (Brown et al., 2011).
However, Kuroiwa et al. (2018) found that the traditional didactic approach
even with a demonstration provided by a CPST increases knowledge about CRS
installation but does not provide the skill training necessary to properly install a
CRS effectively. CRS education requires a hands-on, in-person approach, to best
accommodate the technical and design variations of CRSs and models of motor
vehicles approved for use in the United States.

Due to the intricate and detailed procedures of CRS education, traditional
didactic teaching (i.e., didactic training) may not be best suited to teaching this
skill. More specifically, the complexity of the steps to properly install and use a
CRS correctly can be compared to a newly hired employee learning from their
supervisor how to perform their role at a company. The supervisor and
employee must review all the possible situations that may arise and pro-
blem-solve each situation. Based on the employee’s performance they may
receive multiple opportunities to model, receive feedback, and implement the
changes before beginning the role independently. Similar to an employee
learning a skill in the workplace, a caregiver must identify and implement all
the steps correctly to decrease misuse with the assistance of their supervisor - a
CPST. Behavior Skills Training (BST) can be a useful tool for teaching such
complex CRS skills. BST is effective for teaching children and adults a wide
range of skills, such as daily living and safety skills (Dickson & Vargo, 2017;
Thomas et al., 2016). BST has been utilized across various groups, settings, and
skills. More specifically, BST has been used to teach students (Barker et al.,
2019), staff members (Belisle et al., 2016), and caregivers (Dogan et al., 2017).
BST is a treatment package that consists of verbal instructions, modeling,
rehearsal, and feedback (Miltenberger, 2016). When using BST, the educator
verbally describes the skill and its purpose to the learner during the instruction
component. During modeling, the educator demonstrates how the skill is to be
performed and repeated. The learner performs the skill during rehearsal, while
the educator provides feedback. Then, the learner repeats the skill until they
have mastered the skill based on a predetermined criterion.
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While BST is generally delivered in-person, recent studies have demon-
strated the effectiveness of a virtual telehealth version of BST to teach skill-
based learning (Boutain et al., 2020; Carnett et al., 2020; Edgemon et al., 2020;
Rios et al., 2020; Sump et al., 2018). More specifically, the use of telehealth has
been a necessity due to the COVID-19 pandemic. Early in 2020, the COVID-
19 pandemic posed unprecedented challenges resulting in “Shelter-In-Place”
orders that had the potential to further increase CRS misuse (Executive Order,
2020). While CRS education occurs within close quarters inside the parent’s
vehicle, this would violate orders and put parents at risk of COVID-19
transmission. At least during the first year of the pandemic in 2020, CPSTs
were not available and this put expectant parents and their newborns at risk of
CRS misuse. Studies estimate that 96% of parents believe that their CRS is
correctly installed, but CRS misuse is over 46% (NHTSA Highlights
Importance of Car Seats and Child Passenger Safety, 2020). Even during
COVID-19, babies were still being born. On average, seven babies are born
every 60 seconds in the United States, and most are driven home from the
hospital (National Center for Health Statistics, 2022). Studies have also found
that 95% of newborn babies are improperly restrained on their first ride home
from the hospital (Hoffman et al., 2016). While CRS misuse was a problem
before the pandemic, COVID-19 and the decreased availability of CPSTs
increased the burden of injury even further. To help fill this gap, telehealth,
a virtual remote method, could be used to deliver an educational intervention
to help expectant parents with their CRS. Telehealth is not an intervention but
rather a method to deliver an intervention effectively (Rios et al., 2020).
Telehealth is well documented, applied to a variety of telecommunication
platforms, and found to be equivalent to in-person sessions (Shigekawa et
al., 2018). Additionally, the use and acceptance of telehealth significantly
accelerated during the COVID-19 pandemic (Wijesooriya et al., 2020).

There has been evidence to support the effectiveness of BST when adminis-
tered virtually with telehealth compared to in-person. Sump et al. (2018) used
BST in-person and via telehealth to teach eight participants four different
skills: setting up instruction, implementing antecedent strategies, conducting a
preference assessment, and implementing consequences for student responses.
These skills were each taught using a task analysis (TA) of approximately equal
steps. During baseline, participants’ responses in person and via telehealth
were recorded on the number of different skills following a brief explanation,
direction on material availability, and answers to questions the participant had
throughout implementation. During the training condition, experimenters
used BST, with the exclusion of written instructions, to train participants to
implement the four different skills to mastery criteria. Post-training and
maintenance probes were conducted following the implementation of BST
to demonstrate the effects of using BST in-person and telehealth to teach the
four different targeted skills. Results of this study demonstrated that telehealth
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and in-person BST were equally effective at teaching the skills within a similar
number of teaching trials. Telehealth and in-person BST produced an equal
number of training sessions needed; however, the duration of training was, on
average, longer for sessions conducted via telehealth than in-person.

Giannakakos et al. (2018) taught participants to install a CRS using BST.
This study included three participants that had little to no exposure to CRSs. A
TA was used to measure the number of steps that participants completed
correctly. During baseline, participants were given 15 minutes to review the
instruction manual before installing the CRS with no assistance or feedback. In
the belt training condition, experimenters used BST and self-monitoring to
teach installation. The training condition consisted of a 15-minute review
period similar to baseline, a checklist for self-monitoring, a video model,
and positive and corrective feedback until all participants reached 100% of
steps completed correctly. Extension probes were then conducted on front-
facing and rear-facing CRSs which were conducted similar to baseline. If a
participant did not complete 100% of the steps, feedback was provided, and
BST and self-monitoring were introduced if 100% was not reached following
feedback. Results of this study demonstrated that all participants made
approximately four errors at baseline, and following the introduction of
BST, participant’s errors reduced to near zero levels. A limitation and area
for future research addressed in this study were the need to assess maintenance
of CRS skills. Additionally, this study was conducted with students as partici-
pants. It was, however, noted that future studies could include caregivers or
prospective caregivers as participants.

Himle and Wright (2014) recruited 10 undergraduate students with
moderate to no experience installing or using a CRS. The researchers
measured participants’ errors during the installation and use of a CRS for
10 specific target behaviors related to rear- and front-facing installation.
During baseline, participants were provided with the manual to install and
secure a test dummy in the rear-facing direction. Participants were not
provided with answers to questions or feedback but were redirected to use
the manual during baseline. During the BST condition, participants were
provided with instructions, modeling, rehearsal, descriptive praise, and
corrective feedback to install a CRS in a rear-facing position. BST contin-
ued until participants demonstrated correct responses to all steps for three
consecutive sessions. Results of this study demonstrated that during base-
line, participants made an average of 6.4 errors and following the introduc-
tion of BST, participants made zero errors. Limitations of this study
included the use of only one CRS-vehicle combination, which did not
account for the different models and slight variations in use and installation
and, ultimately, generalization of the skill to other settings (i.e., vehicle and
CRS variations). It was also not noted whether participants who learned to
install the CRS properly could also teach others to install the CRS correctly
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(e.g., caregiver, spouse, family member, etc.). Finally, maintenance data
were not collected. This provided an unclear indication as to whether
participants would maintain the skills over a longer period.

Based on previous studies and data on CRS installation and use, it is
important for expectant parents to develop the complex skills necessary to
decrease CRS misuse. Providing effective CRS education that ensures appro-
priate implementation that can be maintained and generalized outside of the
learning environment is equally important. Furthermore, given that there may
be limited outlets for in-person CRS education, providing an alternative
option for families who are seeking such training is equally as essential.
Given the importance of appropriate CRS installation and use and need to
address CRS misuse, the purpose of this study was to evaluate the effectiveness
of BST in-person and via telehealth to teach parents how to install and use
their CRS properly to reduce CRS misuse, improve retention, and evaluate the
maintenance of installation and use, after a 9-month follow-up.

This study addresses operational issues, specifically providing an educa-
tional approach for CPSTs that can enhance the quality of educational services
they provide to parents and caregivers to reduce CRS misuse. The National
Highway Traffic Safety Administration (NHTSA) has designated Safe Kids
Worldwide as the certifying organization responsible for managing the
National Child Passenger Safety Certification Training program. In part, the
nationally standardized child passenger safety curriculum provides certifica-
tion training to CPSTs on how to teach parents and caregivers on the correct
installation and use of CRSs, vehicle seat belts, Lower Anchors and Tethers for
Children (LATCH), and occupant safety. CPSTs also maintain certification
renewal every 2 years. CPST's that provide service to parents and caregivers can
be self-employed, volunteers, or employed by a public agency, hospital, com-
pany, or nonprofit organization. CPSTs educate parents and caregivers at
NHTSA certified car seat inspection stations nationwide or at community
car seat checkup events. The objective of a CPST is to educate parents and
caregivers, by providing instructions and demonstrating how to install their
CRS. This is followed by having the parent install the CRS while the CPST
corrects any errors. Applying a BST treatment package to deliver CRS educa-
tion can improve the quality of service and organizational performance to
reduce CRS misuse.

The purpose of this study was to assess the long-term efficacy of CRS
educational methods to effectively reduce CRS misuse. We attempted to
measure the efficacy of BST as a method for CPSTs to effectively deliver
traditional CRS education to reduce CRS misuse. We compared BST in-person
and BST Telehealth to a non-BST in-person method of CRS education that is
traditionally delivered by CPSTs."'
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General method

We used a longitudinal quasi-experimental within-subjects group design.
It consisted of two experiments that recruited 2,448 participants between
June 1, 2015 and December 31, 2021 (Table 1). Participant pairs were recruited
among those who had called into a NHTSA car seat inspection station,
community library, or hospital, to have a CPST independently assist them
with their CRS. Eligibility included 1) women in at least their 7th-month
gestation and their partner (this also included adoptive parents, foster parents,
grandparents, and other non-traditional caregivers) or women who had
recently delivered, with a newborn no more than 3 months of age and her
partner; 2) at the time of session had their child restraint system(s) and
vehicle(s) available; and 3) consented to follow-up evaluation. All participants
were individually scored with a 37-step TA to assess for CRS misuse during
baseline, intervention/no intervention, and follow-up evaluation at 9 months
(Table 2). Following intervention/no intervention, participant pairs were also
provided additional child safety resources for expectant parents, a video review
of securing their newborn, and their CPST contact information.

There are similarities between how a CPST delivers CRS education to a
parent or caregiver and how it is delivered by a BST-trained CPST, with the
BST treatment package. CPSTs deliver the education with a didactic instruc-
tional approach where the CPST provides instruction and demonstrates how
to install the CRS. This is followed by the parent installing their CRS, while the
CPST helps correct any errors. With this approach, it is assumed by observing
the parent or caregiver trying to install the CRS and restrain their child with
help by the CPST that the parent or caregiver understands how to use their
CRS properly. With this traditional didactic approach, the CPST is not pro-
viding sufficient opportunities for rehearsal and role-play. Furthermore, it
does not provide ample opportunities for feedback. The BST treatment pack-
age, however, has an advantage over the traditional didactic approach. The
difference when using BST begins with teaching a mixture of knowledge and
skills broken down into smaller steps by using a TA. Then, the BST-trained
CPST provides instruction and modeling for each step. The parent or care-
giver then rehearses each step while the CPST provides feedback until the
knowledge and skill for each step are mastered.

Procedures

The CPST provided all four components of BST (instructions, modeling,
rehearsal, and feedback) to teach the participant each step of the 37-step TA.
Within the 37-step TA, a mixture of knowledge about the CRS and skill of
installing the CRS was presented to the participant. For each of the four
components of BST, every participant repeated installing their CRS and
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securing a doll or stuffed animal, until they mastered each knowledge and skill
at 100%.> Once 100% correct, the participant repeated installing the CRS and
securing the training doll at least three times correctly, to ensure mastery and
not by chance. To control for order effects, counterbalancing modified the
order of behavior sequences by randomizing CRS task objectives. Once the
participant mastered installing their CRS and securing their training doll at
100% correct, these were repeated three times to improve competent perfor-
mance. To reduce practice and repetition effects (where a participant could
perform better on their second try or experience fatigue), once the participant
was at 100% correct with their CRS, the educator began another task objective
with the same BST process. Once at 100%, the participant would return to the
previous task objective and repeat to master their skills again at 100%. Each
participant completed Stage 1 (installing CRS in vehicle) while the other
participant observed. During Stage 2 (restraining training doll/stuffed animal
in CRS), to assess for observational effects, the partners would switch who
went first during Stage 1.

Dependent variables and operational definitions

The dependent variable was the number of correct skills learned by each
participant for installing the CRS in the vehicle and restraining the training
doll in the CRS. The 37-step TA was designed specifically for this study. First,
steps, processes, order of presentation, and educational terminology were
assessed for understanding using focus group® testing and Cognitive
Interviewing (CI).* Study subjects for focus groups and the CI were of similar
demographics but were not participants in this study. The TA was designed for,
and tested by, CPSTs who have the training to teach parents the principles of
child passenger safety. The purpose of the TA was to provide 1) a framework for
delivering child passenger safety education by a CPST; 2) an educational
delivery platform that would accommodate the various types of CRS and
motor vehicles and their varying methods of installation and use; 3) a method
to collect data, while ensuring completion of steps; and 4) a mechanism for
optimizing the 37-step TA learning concepts by breaking down the skill or
knowledge into smaller steps and creating more opportunity for fluency of the
CRS educational experience. The TA was divided into two stages. Stage 1
included installing the CRS in the vehicle, and Stage 2 included restraining the
child or training doll in the CRS. As shown in Table 2, the TA includes 6
behavioral sequences of CRS education, including 3 in the motor vehicle
(Stage 1) that included 14-steps (occupant protection systems-4 steps, CRS set
up-5 steps, and CRS installation and testing-5 steps) and 3 in the CRS (Stage 2)
that included 23-steps (CRS functions-5 steps, securing of training doll-13 steps,
and newborn use of CRS-5 steps). Individual tasks were based on common
misuse errors identified by NHTSA. Tasks also included CRS instructions,
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motor vehicle manufacturer’s recommendations, and best practices by CPSTs.
Individual participant performance for each task was measured and recorded by
the CPST. The CPST recorded the number of correct and incorrect steps, and
number of attempts for each participant. Performance definitions were used for
scoring purposes for baseline, intervention/no-intervention, and follow-up.
Each session lasted between 1.5 and 2 hours.

Data collection

For baseline, intervention, and follow-up, the CPST educator assessed misuse by
scoring data with the 37-step TA. For each correct task, one was recorded, and
for an incorrect step, zero was recorded. This process was repeated for each step
of the 14-step TA for the CRS installation and for the 23-step TA with the
training doll in the CRS. Secondary data were also collected on all sessions by
two independent off-site observers and one camera/phone controller who col-
lected secondary data on all sessions. Observers and the camera/phone control-
ler were CPSTs and trained with mock sessions to practice data collection.
Before each session, the observers had an Interobserver agreement (IOA) form
emailed to them to print out. The IOA form included intervals designating each
of the 37-steps. Each IOA observer viewed the educational session separately
with WhatsApp.” The camera/phone controller held their smartphone to view
each of the 37-steps. They were also pre-tested and trained on how to view
participants, without distracting from the teaching session. The camera/phone
controller also had a headset, to talk to the IOA observers if needed. This was
necessary in the case there was a need to adjust the camera angle, so both
observers could interact with each other and the camera/phone controller with-
out any interference between observers. Trial-by-trial IOA was calculated by
taking the number of trials with agreements divided by the number of trials with
agreements plus disagreements and then multiplying by 100.

Experiment 1
Method

Participants

A total of 1,224 participants (618 females and 606 males, M, = 30.5 years, age
range: 18-43 years) participated in the current experiment. Among all partici-
pants 75% reported speaking English-only in the home, followed by 13% with
some Spanish, 10% Chinese, and 2% other. Six participants required a self-
designated translator, four Spanish and two Korean. Seventy-three percent of
participants had some college education, followed by 18% with completed
graduate education and 9% with high school education. Among these partici-
pants, 92% (1,126) were experiencing their first pregnancy, 99% reported having
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no experience with using a CRS, and 1% had rarely used a CRS. The remaining
8% (98) of expecting participants reported having one or more children. Among
these, 64% were rear-facing only CRSs and 36% were forward-facing convertible
CRSs. Only one CRS was scored per participant. Additional CRSs were included
in the study for ethical purposes but not scored.

Non-BST in-person training group. A total of 612 participant pairs were
recruited between June 1, 2015 through May 30, 2016, from 41 CPS checkup
events held at community libraries throughout Los Angeles and San
Bernardino counties. Each participant pair was educated by a non-BST trained
CPST. A non-BST trained CPST teaches according to the standards set forth in
the National Child Passenger Safety Certification curricula without any
knowledge or previous training in BST.

BST in-person training group. This group was comprised of 612 participant
pairs that were recruited between June 1, 2016 through May 30, 2017.
Participant pairs were recruited from National Highway Traffic Safety
Administration (NHTSA) car seat inspection stations in Los Angeles, Ventura,
Orange, San Bernardino, and Riverside counties in California. Each participant
pair received CRS education delivered by a CPST with in-person BST.

Materials and setting

Training included one-on-one educational sessions with the participant pairs
and the CPST. Sessions were conducted at the participants’ home, or in a few
cases at the hospital after the baby was delivered and prior to being discharged.
Participant pairs were asked to have their CRS and motor vehicle available,
and vehicle parked on a flat surface in a safe location to open both driver and
passenger doors, during the session. The CPST that provided training had an
infant and convertible CRS with a training doll (for demonstration purposes),
a Samsung™ smartphone, and a Samsung Galaxy™ tablet with the partici-
pant’s specific CRS instructions available. Additional research staff included
one CPST on-site to operate the smartphone camera and two additional
CPSTs observing virtually with their laptops and/or smart phone from their
home. All sessions were scored with the 37-step TA by the lead CPST.

Design

The experiment was conducted using a pretest-posttest design across two
groups to assess the efficacy of BST In-person compared to a Non-BST In-
person method of CRS education delivered by a CPST. Each participant in
both groups was individually assessed for misuse. For baseline, intervention,
and follow-up, the CPST assessed misuse by scoring data with the 37-step TA.
For each correct step, one was recorded and for an incorrect step zero was
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recorded. This process was repeated for each step of the 14-step TA for the
CRS and for the 23-step TA with the training doll.

Procedure

During recruitment, participant pairs were asked to have read the manufac-
turer’s instructions of their CRS and CRS recommendations from their motor
vehicle, prior to their scheduled session. Participants were provided with an
electronic informed consent, a demographic form, and a brief questionnaire
regarding their history of CRS use. An appointment reminder was sent via text
message to the participant within 1 hour of their scheduled appointment to
confirm the time and location of the session. Because each session included
two participants (expectant woman/mother and partner), both were randomly
assigned to baseline tiers of different lengths and assessed independently but
contemporaneously. Each participant completed Stage 1 (installing CRS in
vehicle) while the other participant observed. During Stage 2 (restraining
training doll/stuffed animal in CRS), to assess for observational effects, the
partners switched who went first during Stage 1. Each participant installed
their CRS and training doll or stuffed animal while being observed by the
CPST.

Baseline. When the participants arrived, they were asked to install the CRS in
their motor vehicle, demonstrate testing, and secure the training doll or stuffed
animal in the CRS harness straps while being observed and scored by the
CPST.

Intervention. For the comparison group participants, a CPST with no prior
BST training provided traditional non-BST CRS education in-person to the
participant, using the standard method of teaching according to the nationally
standardized child passenger safety curriculum. The intervention group parti-
cipants received similar nationally standardized CRS education but delivered
by a BST-trained CPST with BST in-person. CPSTs for this experiment were
trained and evaluated to apply BST to CRS education. The CPST provided
training by using all four components of BST (instructions, modeling, rehear-
sal, and feedback) to teach each participant every step of the entire 37-step TA.
Each participant was required to demonstrate all steps in the TA three times
with 100% accuracy. This was to ensure they had mastered the skill and
knowledge steps and were not performing by chance. To control for order
effects, counterbalancing modified the order of behavior sequences by rando-
mizing CRS task objectives. Once a participant mastered installing their CRS
and securing their training doll at 100% correct, these were repeated three
times to improve competent performance. To reduce practice and repetition
effects (where a participant could perform better on their second try or
experience fatigue), once the participant was at 100% correct with the CRS,
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the educator began another target behavior with the same BST process. Once
at 100%, the participant would return to the previous task objective and repeat
in order to master their skills again at 100%. Each participant completed Stage
1 (installing CRS in vehicle) while the other participant observed. During Stage
2 (securing training doll/stuffed animal in CRS), to assess for observational
effects, the partners switched who went first during Stage 1. Each participant
installed their CRS and training doll while being observed by the CPST.

Follow-up. The same CPST who performed the initial baseline and interven-
tion with each participant pair also conducted an in-person follow-up evalua-
tion at 9 months. The CPST first assessed and recorded the status of the CRS
installation and use by using the same 37-step TA for data scoring used at
baseline and BST intervention. The CPST asked each participant, one at a
time, to test, remove and reinstall their CRS without instruction from the
CPST. The CPST then observed each participant secures their newborn baby
into their CRS. Appointments were scheduled based on the most convenient
time for the participant pairs and their child.

Results

Figure 1 shows the results from Stage 1 of the training for the BST In-person
and Non-BST In-person groups. For each of the stages, data collected during
baseline included the participant implementing all 37 steps of the TA. Stage 1
consisted of knowledge of occupant protection and installation of CRS in the
vehicle. The results from baseline were 1.72% of correct steps for the BST in-
person group and 44.5% of correct steps for the Non-BST in-person group.
After the intervention was delivered, data for the knowledge of occupant
protection resulted in 100% correct steps for the BST in-person group and
93.4% for the Non-BST in-person group. Following the Child Restraint System
Installation for Knowledge of Occupant Protection phase, data were collected
on the first trial of correct CRS installation in each step. Data resulted in 100%
correct steps for the BST In-person group and 36% correct for the Non-BST
in-person group. Results demonstrate that participants in the BST in-person
group acquired the targeted skill more effectively compared to the Non-BST
in-person group. After a 9-month follow-up, knowledge of occupant protec-
tion and CRS installation was maintained at 100% correct steps for the BST in-
person group, whereas, for the Non-BST in-person group, knowledge of
occupant protection resulted in 56.5% correct steps and 31.2% correct steps
for CSR installation (Figure 2).

Figure 3 shows the results from Stage 2 of the training for the BST in-
person and Non-BST in-person groups. Stage 2 consisted of properly
restraining a training doll or child according to CRS. Baseline data resulted
in 30% correct steps for the BST in-person group and 38.8% correct steps
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Figure 1. Correct steps comparing behavioral skills training In-person and non-behavioral skills
training in-person groups for stage 1 — child restraint installation for baseline, knowledge of
occupant protection, and child restraint system installation.

for the Non-BST in-person group. Following the intervention demonstra-
tion of properly restraining the training doll according to CRS resulted in
100% for the BST in-person group and 52.6% for correct steps for the Non-
BST in-person group. After a 9-month follow-up, performance in the BST
In-person group maintained at 100%, whereas performance in the Non-BST
in-person group reduced to 33.8%.

Statistical analysis

Based on these results, learning the CRS skill was not dependent on whether it
was taught in-person vs. telehealth. Data from baseline and intervention across
both groups show the skill was acquired with BST. The single-factor ANOVA
for Stage 1 shows no significant difference between BST in-person (mean =
91.17), and Telehealth and Non-BST in-person (mean = 70.77) during Stage 1
given that the p-value (0.36) is larger than 0.05. Performance across both
groups in the initial Stage 1 showed minimal differences (Table 3). The single-
factor ANOVA analysis for follow-up data for Stage 1 shows that there is a
significant difference between BST in-person (mean = 99.9) and Non-BST in-
person (mean =33.2) since the p-value (0.0067) is smaller than 0.05.
Performance in the BST in-person and BST Telehealth group performed
significantly better during follow-up than the Non-BST in-person group
(Table 4).
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Follow-up BST In-person Compared to Non-BST In-person: Stage 1
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Figure 2. Correct steps during follow-up comparing behavioral skills training in-person and non-
behavioral skills training in-person groups for stage 1 — child restraint system installation for
knowledge of occupant protection and child restraint system installation.
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Figure 3. Correct steps during follow-up comparing behavioral skills training in-person and non-
behavioral skills training in-person groups for stage 2 — restraining doll/child in child restraint
system for baseline, restraining doll/child, and follow-up.

Discussion

This experiment was designed to compare Non-BST in-person to BST In-
person to measure long-term effectiveness to reduce CRS misuse. Baseline
performance for CRS installation resulted in a large difference between
the BST in-person and Non-BST in-person groups, despite 100% IOA
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Table 3. Single-Factor ANOVA for Behavioral Skills Training In-Person and Behavioral Skills Training
Telehealth Compared to In-Person with No Behavioral Skills Training for Stage 1 (i.e., Knowledge of
Child Restraint System and Child Restraint System Installation in Vehicle)

Groups Count Sum Average Variance

SUMMARY

Column 1 3 273.50 91.17 234.08

Column 2 3 212.30 70.77 934.10

Source of Variation ss df MS F P-value F crit
ANOVA

Between Groups 624.24 1 624.24 1.07 0.36 7.71
Within Groups 2336.37 4 584.09

Total 2960.61 5

Table 4. Single-Factor ANOVA for Behavioral Skills Training In-Person and Behavioral Skills Training
Telehealth Compared to In-Person with No Behavioral Skills Training for Stage 1 Follow-Up (i.e.,
Knowledge of Child Restraint System and Child Restraint System Installation)

Groups Count Sum Average Variance

SUMMARY

Column 1 3 299.70 99.90 0.03

Column 2 3 99.60 33.20 500.29

Source of Variation ss df MS F P-value F crit
ANOVA

Between Groups 6673.34 1 6673.335 26.68 0.07 7.71
Within Groups 1000.64 4 250.16

Total 7673.98 5

agreement and randomization. While the Non-BST in-person group had a
higher performance at baseline, this performance was not maintained as
observed during follow-up. Among the Non-BST in-person group parti-
cipants, while it was observed they obtained critical skills during their
session, these skills were not maintained over time, resulting in CRS
misuse of 66.2% for CRS installation and securing of the child. This is
consistent with the range of CRS misuse in the United States, which is
between 49% and 95% (Manary et al., 2019). While a participant could
install and secure a training doll in their CRS with the assistance of a
CPST during a session, when on their own and over time, these skills
were not maintained as observed in the follow-up evaluation. Among case
participants who received standardized child passenger safety education
delivered with BST, long-term effectiveness was maintained, resulting in
zero misuse for each participant maintaining correct CRS installation and
restraining of their child. These findings suggest that the components of
BST provide participants with the necessary hands-on critical complex
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skills to reduce misuse (Tessier, 2010). While findings resulted in 100%
correct use observed during follow-up evaluation, research by Roane et al.
(2015) has also demonstrated the ability of BST to maintain 100% long-
term effectiveness. The results of applying BST to child passenger safety
education are also consistent with earlier research. Our findings extend
the understanding and confirm the long-term effectiveness of BST to CRS
education. They provide evidence that BST can improve CRS education
among a variety of CRS and vehicle manufacturer at child passenger
safety checkup events and NHTSA car seat fitting stations (Giannakakos
et al.,, 2018; Himle & Wright, 2014).

Experiment 2
Method

Participants

The second experiment included a separate group of 1,224 participants (614
females and 610 males, M, = 31 years, age range: 23-43 years). Among all
participants, 83% spoke English only at home, followed by 9% with some
Spanish, 7% Chinese, and 1% other. Two participants used a self-designated
translator, one Spanish and one Taiwanese. Seventy-two percent of partici-
pants had some college education, followed by 18% who completed graduate
education and 9% who completed high school. Among participants, 89%
(1,089) were experiencing their first pregnancy, and 99% reported having no
experience using a CRS; 1% had rarely used a CRS. The remaining 11% (135)
of expecting participants reported having one or more older children. Among
these 135 who reported having older children, 52% were rear-facing conver-
tible CRSs, and 48% were forward-facing CRSs. Similar to Experiment 1, only
one primary CRS was scored per participant. Additional CRSs were included
in the study for ethical purposes but were not scored. Participants were
recruited from National Highway Traffic Safety Administration (NHTSA)
car seat inspection stations in Los Angeles, Ventura, Orange, San
Bernardino, Riverside, and San Diego counties in California.

BST in-person group. This group included 612 participant pairs recruited
between June 1, 2018 and June 30, 2019. Each participant received traditional
CRS education delivered by a CPST with in-person BST.

BST telehealth group. A total of 612 participant pairs were recruited
between April 1, 2020, through December 31, 2021. Each participant
received CRS education delivered by a CPST, with a virtual telehealth
version of BST.
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Materials and setting

Similar to Experiment 1, training consisted of one-on-one sessions with the
participant pairs and the CPST, with sessions at the participants’ home, or
in a few cases at the hospital due to early child delivery. Participant pairs
were also asked to have their CRS and motor vehicle available, and their
vehicle parked on a flat surface in a safe location to have both driver and
passenger side doors open for access. For the comparison group, the CPST
had an infant CRS with a training doll for demonstration and testing
purposes. All sessions were scored with the 37-step TA by the CPST. A
second CPST had a smartphone to record the session for scoring and
evaluation purposes. For the intervention group, participants were asked
to have WhatsApp (a multiplatform communication application) down-
loaded on their device, their CRS, motor vehicle, and a doll or stuffed
animal. During recruitment, participants were first interviewed about their
experience with WhatsApp and were aided before the training session if
needed. The researchers also inquired about internet service outside the
participant’s home. If internet service was poor due to living in canyon or
rural areas, participants were asked to drive to a safe and quiet location
near their home that had improved service, such as a nearby park or
shopping center.

Secondly, participants were asked to have a doll or stuffed animal that was
the size of a newborn baby. However, because newborn babies vary in size,
having various sizes helped to educate the participant on how to adjust the
CRS to fit the doll or stuffed animal. The training staft included one CPST to
deliver training, and three additional CPSTs where one operated the smart
phone camera, while the additional two CPSTs observed virtually to provide
scoring with their laptops from their home. For the CPST trainer at their
home, materials included an infant and convertible CRS, a Toshiba'™ laptop,
Samsung'™ smartphone, a Samsung Galaxy™ 10.5-inch tablet with tripod
mount, and LED ring studio light.

Design

We used a pretest-posttest design across the two groups; however, this experi-
ment assessed the efficacy of a virtual telehealth version of BST compared to
in-person BST to assess for CRS misuse. Each participant in both groups was
individually assessed for misuse. Data collection was also conducted in the
same format as in Experiment 1.

Procedure

During recruitment, participants were asked to read their CRS manufacturer’s
instructions and CRS recommendations from their motor vehicle prior to
their scheduled session. They were provided with an electronic informed
consent, a demographic form, and a brief questionnaire regarding history of
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CRS use. Within 1 hour of each participant’s scheduled appointment, a
reminder was sent via text message. All sessions were performed at the
participant’s home or other previously approved designated address. Similar
to Experiment 1, because each session included two participants (an expectant
woman and her partner), both were randomly assigned to baseline tiers of
different lengths and assessed independently but contemporaneously.

To control for order effects, counterbalancing modified the order of beha-
vior sequences by randomizing CRS task objectives. Once the participant
mastered installing their CRS and securing their training doll at 100% correct,
these were repeated three times to improve competent performance. To
reduce practice effects (e.g., repeating the same response after feedback),
once the participant was at 100% correct with the CRS, the educator began
another task objective with the same BST process. Once at 100%, the partici-
pant returned to the previous task objective and mastered their skills again at
100%. Each participant completed Stage 1 (installing CRS in vehicle) while the
other participant observed. During Stage 2 (restraining training doll or stuffed
animal in CRS), to assess for observational effects, the partners switched who
went first during Stage 1. Each participant installed their CRS and training doll
or stuffed animal while being observed by the CPST.

Baseline. Each participant was asked to install the CRS in their motor vehicle,
demonstrate testing, and secure the training doll in the CRS harness straps
while being observed and scored by the CPST. For the intervention group,
because the session was virtual, participants began their session with the CPST
calling the participants with WhatsApp. Once the video call was established,
the CPST asked that one participant holds their camera on one side of the
vehicle, while the other partner being trained was on the opposite side. The
CPST began assessing their CRS installation and use by scoring each of the 37-
step TA.

Intervention. Once the participant demonstrated each of the steps from the
TA, each comparison group participant was provided with CRS education by a
CPST with in-person BST, using all four components of BST to complete each
skill and knowledge section of the 37-step TA. CPSTs for this experiment were
also trained and evaluated to incorporate BST into CRS education.
Intervention group participants received CRS education with a virtual tele-
health version of BST via WhatsApp. This is a similar process to the in-person
BST, with the exception that it was virtual. The CPST used very clear verbal
and visual cues for each individual step of the 37-step TA while demonstrating,
ensuring that the participant understood so the participant could move onto
the next BST component and rehearse until correct.
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Follow-up. Follow-up was conducted after 9 months from completion of
Intervention. Follow-up data were similar to those in Experiment 1; except
for the intervention group (BST Telehealth) in Experiment 2, follow-up was
conducted virtually with WhatsApp.

Results

Figure 4 shows the results from Stage 1 of the training for the BST
Telehealth group. Stage 1 consisted of knowledge of occupant protection
and CRS installation. In baseline, participants demonstrated 25% of
correct steps for knowledge of occupant protection and 0.01% for CRS
installation. Following intervention, the knowledge of occupant protec-
tion and CRS installation resulted in 100% correct steps and maintained
at 100% after a 9-month follow-up. Figure 5 shows the results from
Stage 2 of the training for the BST Telehealth group. Stage 2 consisted
of knowledge of CRS and properly restraining a training doll according
to CRS. Baseline results demonstrated 1% of correct steps for knowledge
of CRS and 23% for properly restraining a training doll according to
CRS. Data for the knowledge of occupant protection and CRS installa-
tion both resulted in 100% correct steps and were maintained at 100%
after a 9-month follow-up.

Figures 4 and 6 show the results from Stage 1 of the training for the BST in-
person and BST Telehealth groups. Stage 1 consisted of two areas: knowledge
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Figure 4. Correct steps for behavioral skills training telehealth group during baseline, intervention,
follow-up for stage 1- child restraint system installation for knowledge of occupant protection and
child restraint system installation.
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of occupant protection and installation of the CRS in the vehicle. Cumulative
percentages were collected for each area of Stage 1 given the different number
of steps to complete per area. Data were collected across baseline, intervention
of training the components of the 37-step TA, and follow-up data for this
stage. Baseline showed similar results for in-person and telehealth at 27.5%
and 25% of correct steps, respectively. Following intervention, both BST in-
person and BST Telehealth group performance across knowledge of occupant
protection and CRS installation resulted in 100% and were maintained at
100% after a 9-month follow-up.

Figures 5 and 7 show the results from Stage 2 of the training for the BST in-
person and BST Telehealth groups. Stage 2 consisted of two areas: knowledge of
CRS and properly restraining a training doll according to CRS. Baseline showed
participants performed at 1.75% correct steps for BST In-person and 24.5%
correct steps for BST Telehealth. After intervention, performance across both
modalities increased to 100% and maintained at 100% after a 9-month follow-up.

Statistical analysis

The single-factor ANOVA analysis of the Stage 2 data shows that there
is a significant difference between BST in-person (mean = 99.67) and Non-
BST in-person (mean =52.23) since the p-value (0.0081) is smaller than
0.05. The BST in-person and BST Telehealth group performance was
significantly better during Stage 2 than the Non-BST in-person group
(Table 5). The single-factor ANOVA analysis of the follow-up data for
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Figure 5. Correct steps for behavioral skills training telehealth group during baseline, intervention,
follow-up for stage 2 — securing child in child restraint system for knowledge of child restraint
system and restraining doll/child.
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Figure 6. Correct steps for behavioral skills training group in-person during baseline, intervention,
follow-up for stage 1- child restraint system installation for knowledge of occupant protection and
child restraint system installation.
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Figure 7. Correct steps for behavioral skills training in-person group during baseline, intervention,
follow-up for stage 2 — restraining doll/child in child restraint system for knowledge of child
restraint system and restraining of doll/child.
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Table 5. Single-Factor ANOVA for Behavioral Skills Training In-Person and Behavioral Skills Training
Telehealth Compared to In-Person with No Behavioral Skills Training for Stage 2 (i.e., Knowledge of
Child Restraint System and Demonstration Restraining Training Doll/Child)

Groups Count Sum Average Variance

SUMMARY

Column 1 3 299.00 99.67 033

Column 2 3 156.70 52.23

Source of Variation ss df MS F P-value F crit
ANOVA

Between Groups 3374.89 1 3374.88 23.85 0.01 7.71
Within Groups 565.95 4 141.43

Total 3940.84 5

Stage 2 shows that there is a significant difference between BST in-person
(mean =100) and Non-BST in-person (mean=37) since the p-value
(0.00062) is smaller than 0.05. Performance in the BST in-person and
BST Telehealth group was significantly better during Stage 2 follow-up
than the Non-BST in-person group (Table 6).

Discussion

The purpose of this experiment was to compare BST in-person to BST
Telehealth groups to assess long-term effectiveness of CRS training. Control
group participants were a second group, who had similar characteristics and
demographics to the BST in-person group in Experiment 1. Results showed
long-term effectiveness, resulting in zero misuse during follow-up for maintain-
ing CRS installation and restraining of children. Among case participants who
received education with BST virtually with telehealth, results were similar to in-
person BST (Schwebel et al., 2019; Sump et al., 2018). These findings reflect
similar outcomes, before and during the COVID-19 pandemic, suggesting

Table 6. Single-Factor ANOVA for Behavioral Skills Training In-Person and Behavioral Skills Training
Telehealth Compared to In-Person with No Behavioral Skills Training for Stage 2 Follow-Up (i.e.,
Demonstrating Restraining Doll/Child and Use of Child Restraint System Duration)

Groups Count Sum Average Variance

SUMMARY

Column 1 3 300 100 0

Column 2 3 111.02 37.01 124.94

Source of Variation ss df MS F P-value F crit
ANOVA

Between Groups 5952.24 1 5952.24 95.28 0.00 7.71
Within Groups 249.88 4 62.47

Total 6202.11 5
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telehealth is an effective method of BST delivery with long-term effectiveness
(Rios et al., 2020). Interestingly, during both telehealth BST and telehealth
follow-up, we observed that the virtual approach with BST placed the respon-
sibility on the participant, whereas, when the CPST is available in-person, the
participant can request hands-on support from the CPST to assist with complex
skills, such as adjusting harness straps or installing the CRS with a vehicle seat
belt. When virtual, the participant is forced to complete the task without hands-
on support. This is important as the participant is the one who will be 100%
responsible for their child passenger. These results are consistent with previous
and current research suggesting short- and long-term effectiveness of virtual
telehealth delivery of CRS education (Gielen et al., 2018; Omaki et al., 2017;
Pellegrino & DiGennaro Reed, 2020; Schwebel et al., 2019; Taylor et al., 2021).

General discussion

This study aimed to assess the efficacy and long-term sustainability of child
passenger safety education delivery methods and their ability to reduce CRS
misuse for both installation and securing a child. This study compared the
long-term effectiveness of a traditional child passenger safety educational
method to BST in-person and BST telehealth in their ability to reduce CRS
misuse for both installation and securing a child. Baseline results for both
experiments, across all 2,448 participants, found similarly high levels of CRS
misuse for the CRS installation and restraining of a child. These results are
comparable to common misuses found at NHTSA child passenger safety
checkup events and car seat fitting stations (Greenwell, 2015). Further, the
readability level of instructions and varying motor vehicle recommendations
contribute to misuse (NTSB, 1996; Wegner & Girasek, 2003). By having
written instructions set at a lower grade level, the instructions are presented
clearer as a reference for the participant. By breaking down the skill into
smaller steps, this pedagogical approach reduced the response effort to acquire
the skill. Further, since the CPST provided instructions/modeling/rehearsal/
feedback per step, there were more opportunities to demonstrate the correct
task and mastery of skills. These experiments also underscore the importance
and ability to perform outcome evaluation to measure the long-term effec-
tiveness of child passenger educational programs and to ensure educational
objectives have been met. Measuring the efficacy of the intervention and the
method of educational delivery is vital to ensure long-term effectiveness and
long-term compliance of the intervention among participants (Jullien, 2021).

We are fortunate to maintain 100% of participants across the entire
length of the experiment. This effort was the result of early planning and
development, including the use of REACH (Recruit, Engage and retAin
Children in behavioral Health risk factor studies) strategies. Efforts
included 1) building a partnership between the CPST and the participant
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pair to establish a relationship (Adubato et al.,, 2003; McFarlane, 2007;
Schoeppe et al., 2014). This began following scheduling, with a text
confirmation by their CPST, followed by a text reminder of the initial
session, and after the session an acknowledgment text that included a
reminder of the emailed resources and to call their CPST for any future
questions; 2) study transparency; 3) providing video overview and child
safety resources; 4) reducing participant burden by hosting sessions con-
venient to the participant (Tansey et al.,, 2007; Teague et al., 2018); 5)
having their CPST being a resource and being available; and 6) a follow-
up call to see how their baby was doing and to schedule follow-up,
including text confirmation, reminder and post-follow-up text for future
car seat questions.

Limitations

While training couples at the same time might seem that it could have resulted
in a limitation, results found this not to be the case. When the participant
holds the phone during BST telehealth, or watches during an in-person BST
session, they are observing during intervention. This could have resulted in
inadvertent observational modeling from seeing their partner performing
their training. Once the first partner completed their task at 100%, participants
would change places. As a result, the person who observed first could have had
a faster acquisition rate compared to the participant who was first to be
trained. This, however, would not have been a risk during baseline, since in
baseline each participant was tested separately based on the 37-step TA. Also,
teaching two participants at the same time could have presented a potential
limitation, however observations found otherwise. For the participants who
had the opportunity to observe their partner during their partners attempt,
they vocally reported that they were surprised to learn that it was more
difficult than it seemed just by observing their partner. It is likely that there
could have been some observational learning; however, this did not provide
them with necessary hand/eye and muscle coordination to meet mastery
criteria more effectively and efficiently than their partner. Furthermore, view-
ing is a form of CRS didactic learning, which has been shown to increase
knowledge but is poorly correlated with proper installation to reduce CRS
misuse (Kuroiwa et al., 2018).

Implications for practice

The findings from both experiments suggest that in-person BST and virtual
telehealth BST are effective methods for CPSTs to deliver long-term effectiveness
of CRS education to reduce misuse. These results provide important implications
for practice that can improve the effectiveness of child passenger educational
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services and programs. First, among participants who were trained with Non-BST
in-person, while they mastered skills after the completion of their session, these
skills were not maintained over time. This resulted in significant misuse for both
CRS installation and restraining of their child. Among participants who received
CRS education with BST in-person and BST telehealth, in addition to obtaining
complex critical skills after their session, these were maintained with long-term
effectiveness resulting in zero misuse at the 9-month follow-up evaluation. More
specifically, the participants must properly install the CRS each time the infant is
placed in the car resulting in multiple opportunities throughout the day to practice.
As such, multiple opportunities contribute to the maintenance of the skill over
time even though training may have ended months prior. Compared to another
skill, such as brushing teeth that may occur multiple times a day, the social
significance of missing steps, or even missing an opportunity for brushing teeth,
results in less severe consequences compared to improper installation of a CRS.
With a CRS, there are also multiple opportunities to engage in the target behavior
daily. This could have contributed to the maintenance of high levels of correct CRS
use during follow-up, since parents would have to restrain their child in the CRS
for every trip in their motor vehicle, whereas it is likely that caregivers would have
had a minimum of two opportunities per day to engage in and maintain this skill.
To help improve the effectiveness of CRS education, both forms of BST can be
incorporated into certification training for CPSTs to effectively address the long-
term problem of CRS misuse. Second, participants who received education with
virtual telehealth BST obtained similar results as to the in-person BST participants.
This suggests that a virtual form of BST can be used by CPSTs to provide CRS
education virtually while maintaining long-term effectiveness to reduce CRS
misuse. Furthermore, the virtual telehealth BST approach helps to fill gaps in
services where distance and lack of availability of CPSTs is a barrier. This is often
observed among hard-to-reach populations, new parents who went into early
delivery and have been discharged from the hospital before getting CRS assistance,
emergency cases, and, Military, and rural communities. Third, telehealth enables
CPSTs to provide CRS education without the risk of transmitting infectious
disease. This is particularly important among expectant parents due to immuno-
logical changes that occur during pregnancy, which can increase the expectant
woman’s susceptibility and severity of infectious disease (Jamieson & Rasmussen,
2022; Jamieson et al., 2006). Fourth, telehealth is a cost-effective approach to
administer outcome evaluation to demonstrate the long-term effectiveness of
CRS educational programs. In-person follow-up evaluations can be a challenge.
A virtual approach can overcome these barriers, especially among programs at law
enforcement agencies and hospitals/healthcare organizations. While BST in-per-
son and telehealth BST are shown to be effective in transferring CRS skills from the
CPST to the participant, future research should be considered to study the efficacy
of BST to effectively train CPSTs during certification and recertification.
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The findings from this study also have direct operational implications when
standardized CRS education is delivered with a BST treatment package. The
BST approach enhances the quality of educational delivery resulting in sus-
tained CRS correct use. This can have a positive effect on both the CPST and
the parent/caregiver relationship, resulting in motivating CPST's in their work
capacity as an educator. Enhancing the quality of CPST education to parents
and caregivers also has organizational implications. The BST treatment pack-
age can become a best practice recommendation to Safe Kids Worldwide, the
NHTSA, and CPSTs who provide services independently, or at public agen-
cies, hospitals, and organizations. The benefit of an improved educational
delivery approach could also help to maintain CPSTs with a continued desire
for recertification and attract interested professionals to become certified. In
addition to operational implications within the United States, the BST treat-
ment package also has implications for CPST certification training globally, to
address CRS misuse more effectively in other countries. The BST treatment
package can be incorporated into CPST certification training courses offered
within Safe Kids Worldwide international alliances. Implementing and incor-
porating BST into CPST certification training would begin by developing a
BST child passenger safety training protocol, which is currently being devel-
oped as part of the Occupant Protection section of the California Strategic
Highway Safety Plan. The BST training curricula would have the ability to
become a continuing education course for current CPSTs and eventually
become part of the National Child Passenger Safety Training.

Conclusion

The results of both experiments suggest that in-person BST and BST telehealth
are effective in their ability to sustain long-term effectiveness of child passen-
ger safety education to reduce CRS misuse. When the CPST used either form
of BST to deliver CRS education, the participant mastered the necessary skills
to properly install and use their CRS. Mastery of skills among participants was
retained even after 9 months, suggesting both forms of BST are an effective
method to reduce CRS misuse. Research has suggested the importance of
hands-on skill training; however, incorporating both forms of BST, combined
with breaking down steps, significantly improved and redefined how CPSTs
educate with individualized instruction, by using hands-on learning, and
ensuring self-installation by the parent or caregiver, at checkup events, fitting
stations, or other CRS educational sessions (Agran et al., 2004; Brown et al.,
2011; Lane et al., 2000; Schwebel et al., 2019; Tessier, 2010).

The use of a virtual telehealth approach also provides an effective and sustain-
able method to deliver CRS education to parents remotely to reduce CRS misuse,
disease transmission, and the risk of parents and caregivers driving to a location
with their child not properly restrained (Schwebel et al., 2019). Furthermore,
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virtual telehealth also provides the ability to perform outcome evaluation remo-
tely, that can be used in program evaluation, to ensure long-term effectiveness of
CRS education programs while accommodating geographic, staffing, and other
challenges among child passenger safety programs within law enforcement, hos-
pital/healthcare, public agencies, or the private sector.

Notes

1.

Traditional CRS education is the National Highway Traffic Safety Administration
(NHTSA), National Child Passenger Safety Certification Training Program (CPS certi-
fication program) that certifies child passenger safety technicians and instructors pro-
vided by Safe Kids Worldwide.

The use of dolls or stuffed animals to represent children while learning to restrain a child
in a CRS is common in the National Child Passenger Safety Technician Certification
Training. While the size and shape of a doll or stuffed animal may vary, it is up to the
CPST to model to the parent/caregiver how to adjust the CRS harness to fit correctly.
Focus groups are controlled interviews that include a select group of 5-12 individuals
who have similar characteristics and are stakeholders (i.e., expectant women) of a
specific topic of discussion (i.e., car seats, etc.).

Cognitive interviewing (CI) is a process led by a facilitator with one individual at a time
to pretest written material and receive feedback that can be incorporated into final
written material that is more understandable. For the purpose of this study, the CI
presented individual participants with child restraint system and motor vehicle occupant
protection terminology, and related educational materials, to ensure they understand the
material in the way it was intended. Modifications were applied depending on the
feedback of each individual.

WhatsApp is a commonly used, no cost, cross platform messaging and video calling app
that uses mobile data or Wi-Fi.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This study was registered with ClinicalTrials.gov (Identifier: NCT05490992).This research was
established as a cognitive-based study to assess the efficacy of child passenger educational
approaches to reduce misuse as part of the Occupant Protection section of the 2014-2019 and
2020-2024 State of California, Strategic Highway Safety Plan.

ORCID

James M. DeCarli (2 http://orcid.org/0000-0003-2619-7756



JOURNAL OF ORGANIZATIONAL BEHAVIOR MANAGEMENT . 29

References

Adubato, S., Alper, R., Heenehan, M., Rodriguez-Mayor, L., & Elsafty, M. (2003). Successful
ways to increase retention in a Longitudinal Study of Lead-Exposed Children. Health &
Social Work, 28(4), 312-315. https://doi.org/10.1093/hsw/28.4.312

Agran, P. F., Anderson, C. S., & Winn, D. G. (2004). Violators of a Child Passenger Safety Law.
Pediatrics, 114(1), 109-115. https://doi.org/10.1542/peds.114.1.109

Barker, L., Moore, J. E., Olmi, D. J., & Rowsey, K. E. (2019). A comparison of immediate and
post-session feedback with Behavioral Skills Training to Improve Interview Skills in college
students. Journal of Organizational Behavior Management, 39(3-4), 145-163. https://doi.
0rg/10.1080/01608061.2019.1632240

Belisle, J., Rowsey, K. E., & Dixon, M. R. (2016). The use of in situ behavioral skills training to
improve staff implementation of the PEAK relational training system. Journal of
Organizational Behavior Management, 36(1), 71-79. https://doi.org/10.1080/01608061.
2016.1152210

Biagioli, F. E. (2002). Proper use of child safety seats. PubMed, 65(10), 2085-2090. https://
pubmed.ncbi.nlm.nih.gov/12046778

Boutain, A. R, Sheldon, J. B., & Sherman, J. A. (2020). Evaluation of a telehealth parent training
program in teaching self-care skills to children with autism. Journal of Applied Behavior
Analysis, 53(3), 1259-1275. https://doi.org/10.1002/jaba.743

Brown, J., Finch, C. F., Hatfield, J., & Bilston, L. E. (2011). Child restraint fitting stations reduce
incorrect restraint use among child occupants. Accident Analysis & Prevention, 43(3), 1128-
1133. https://doi.org/10.1016/j.aap.2010.12.021

Carnett, A., Hansen, S., Tullis, C., & Machalicek, W. (2020). Using behavioural skills training
via telehealth to increase teachers use of communication interventions and increase student
use of speech-generating devices in a high school functional skills classroom. Journal of
Intellectual Disability Research, 65(2), 133-148. https://doi.org/10.1111/jir.12794

Dickson, M. J., & Vargo, K. K. (2017). Training kindergarten student’s lockdown drill proce-
dure using behavioral skills training. Journal of Applied Behavior Analysis, 50(2), 407-412.
https://doi.org/10.1002/jaba.369

Dogan, R. K, King, M. L., Fishchetti, A. T., Lake, C. M., Mathews, T. L., & Warzak, W. J.
(2017). Parent implemented behavioral skills training of social skills. Journal of Applied
Behavior Analysis, 50(4), 805-818. https://doi.org/10.1002/jaba.411

Edgemon, A. K., Rapp, J. T., Brogan, K. M., Richling, S. M., Hamrick, S. A., Peters, R. J., &
O’Rourke, S. A. (2020). Behavioral skills training to increase interview skills of adolescent
males in a juvenile residential treatment facility. Journal of Applied Behavior Analysis, 53(4),
2303-2318. https://doi.org/10.1002/jaba.707

Executive Order. (2020) No. N-33-20 H.S.C. § 8567 8627 8665. https://covid19.ca.gov/img/
Executive-Order-N-33-20.pdf

Giannakakos, A. R., Vladescu, J. C., & Simon, R. (2018). Teaching installation and use of child
passenger safety restraints. Journal of Applied Behavior Analysis, 51(4), 915-923. https://doi.
0rg/10.1002/jaba.493

Gielen, A. C.,, Bishai, D. M., Omaki, E., Shields, W. C., McDonald, E. M., Rizzutti, N. C., Case,
J., Stevens, M. W., & Aitken, M. E. (2018). Results of an RCT in two pediatric emergency
departments to evaluate the efficacy of an m-health educational app on car seat Use.
American Journal of Preventive Medicine, 54(6), 746-755. https://doi.org/10.1016/j.amepre.
2018.01.042

Graham, C. J., Kittredge, D., & Stuemky, J. H. (1992). Injuries associated with child safety seat
misuse. Pediatric Emergency Care, 8(6), 351-353. https://doi.org/10.1097/00006565-
199212000-00012


https://doi.org/10.1093/hsw/28.4.312
https://doi.org/10.1542/peds.114.1.109
https://doi.org/10.1080/01608061.2019.1632240
https://doi.org/10.1080/01608061.2019.1632240
https://doi.org/10.1080/01608061.2016.1152210
https://doi.org/10.1080/01608061.2016.1152210
https://pubmed.ncbi.nlm.nih.gov/12046778
https://pubmed.ncbi.nlm.nih.gov/12046778
https://doi.org/10.1002/jaba.743
https://doi.org/10.1016/j.aap.2010.12.021
https://doi.org/10.1111/jir.12794
https://doi.org/10.1002/jaba.369
https://doi.org/10.1002/jaba.369
https://doi.org/10.1002/jaba.411
https://doi.org/10.1002/jaba.707
https://covid19.ca.gov/img/Executive-Order-N-33-20.pdf
https://covid19.ca.gov/img/Executive-Order-N-33-20.pdf
https://doi.org/10.1002/jaba.493
https://doi.org/10.1002/jaba.493
https://doi.org/10.1016/j.amepre.2018.01.042
https://doi.org/10.1016/j.amepre.2018.01.042
https://doi.org/10.1097/00006565-199212000-00012
https://doi.org/10.1097/00006565-199212000-00012

30 J. M. DECARLI ET AL.

Greenwell, N. K. (2015, May). Results of the national child restraint use special study. (Report
No. DOT HS 812 142). National Highway Traffic Safety Administration. https://crashstats.
nhtsa.dot.gov/Api/Public/ViewPublication/812142

Gunnip, A., Roberson, C., Meredith, J., Bull, M. ]., Stroup, K. B., & Branson, M. K. (1987). Car
seats: Helping parents do it right! Journal of Pediatric Health Care: Official Publication of
National Association of Pediatric Nurse Associates ¢ Practitioners, 1(4), 190-195. https://doi.
org/10.1016/0891-5245(87)90095-2

Hafner, J. W., Kok, S. J., Wang, H., Wren, D. L., Aitken, M. E., Miller, B. K., Anderson, B. L., &
Monroe, K. (2017). Child Passenger Restraint System Misuse in Rural Versus Urban
Children. Pediatric Emergency Care, 33(10), 663-669. https://doi.org/10.1097/pec.
0000000000000818

Himle, M. B., & Wright, K. A. (2014). Behavioral skills training to improve installation and use
of child passenger safety restraints. Journal of Applied Behavior Analysis, 47(3), 549-559.
https://doi.org/10.1002/jaba.143

Hoffman, B. D., Gallardo, A. R., & Carlson, K. F. (2016). Unsafe from the start: Serious misuse
of car safety seats at newborn discharge. The Journal of Pediatrics, 171, 48-54. https://doi.
org/10.1016/j.jpeds.2015.11.047

Jamieson, D. J., & Rasmussen, S. A. (2022). An update on COVID-19 and pregnancy. American
Journal of Obstetrics and Gynecology, 226(2), 177-186. https://doi.org/10.1016/j.ajog.2021.08.054

Jamieson, D. J., Theiler, R. N., & Rasmussen, S. A. (2006). Emerging infections and pregnancy.
Emerging Infectious Diseases, 12(11), 1638-1643. https://doi.org/10.3201/eid1211.060152

Jullien, S. (2021). Prevention of unintentional injuries in children under five years. BMC
Pediatrics, 21(S1). https://doi.org/10.1186/s12887-021-02517-2

Kuroiwa, E., Ragar, R. L., Langlais, C. S., Baker, A., Linnaus, M. E., & Notrica, D. M. (2018). Car
seat education: A randomized controlled trial of teaching methods. Injury, 49(7), 1272-1277.
https://doi.org/10.1016/j.injury.2018.05.003

Lane, W. G, Liu, G. C., & Newlin, E. (2000). The association between hands-on instruction and
proper child safety seat installation. Pediatrics, 106(Supplement_3), 924-929. https://doi.
0rg/10.1542/peds.106.s3.924

Manary, M. A., Flannagan, C. A. C,, Reed, M. P., Orton, N. R., & Klinich, K. D. (2019). Effects
of child restraint misuse on dynamic performance. Traffic Injury Prevention, 20(8), 860-865.
https://doi.org/10.1080/15389588.2019.1665177

Mathieu, R., Peter, S., Yvan, C., & Philippe, L. (2014). National roadside survey of child
restraint system use in Belgium. Accident; Analysis and Prevention, 62, 369-376. https://
doi.org/10.1016/j.aap.2013.08.021

McFarlane, J. (2007). Strategies for successful recruitment and retention of abused women for
longitudinal studies. Issues in Mental Health Nursing, 28(8), 883-897. https://doi.org/10.
1080/01612840701493527

Miltenberger, R. G. (2016). Behavior modification: principles and procedures (6th ed.). Cengage
Learning.

National Center for Statistics and Analysis. (2022). Children: 2019 data. (Traffic Safety Facts.
Report No. DOT HS 813 122). National Highway Traffic Safety Administration

National Highway Traffic Safety Administration. (2022). The Right Seat. Parents Central-From
Car Seats to Car Keys: Keeping Children Safe. Retrieved July 24, 2022, from https://one.
nhtsa.gov/links/ParentsCentral/CarSeats.htm#.

NHTSA Highlights Importance of Car Seats and Child Passenger Safety. (2020). NHTSA.
https://www.nhtsa.gov/press-releases/nhtsa-highlights-importance-car-seats-and-child-pas
senger-safety


https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812142
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812142
https://doi.org/10.1016/0891-5245(87)90095-2
https://doi.org/10.1016/0891-5245(87)90095-2
https://doi.org/10.1097/pec.0000000000000818
https://doi.org/10.1097/pec.0000000000000818
https://doi.org/10.1002/jaba.143
https://doi.org/10.1002/jaba.143
https://doi.org/10.1016/j.jpeds.2015.11.047
https://doi.org/10.1016/j.jpeds.2015.11.047
https://doi.org/10.1016/j.ajog.2021.08.054
https://doi.org/10.3201/eid1211.060152
https://doi.org/10.1186/s12887-021-02517-2
https://doi.org/10.1016/j.injury.2018.05.003
https://doi.org/10.1016/j.injury.2018.05.003
https://doi.org/10.1542/peds.106.s3.924
https://doi.org/10.1542/peds.106.s3.924
https://doi.org/10.1080/15389588.2019.1665177
https://doi.org/10.1080/15389588.2019.1665177
https://doi.org/10.1016/j.aap.2013.08.021
https://doi.org/10.1016/j.aap.2013.08.021
https://doi.org/10.1080/01612840701493527
https://doi.org/10.1080/01612840701493527
https://one.nhtsa.gov/links/ParentsCentral/CarSeats.htm#
https://one.nhtsa.gov/links/ParentsCentral/CarSeats.htm#
https://www.nhtsa.gov/press-releases/nhtsa-highlights-importance-car-seats-and-child-passenger-safety
https://www.nhtsa.gov/press-releases/nhtsa-highlights-importance-car-seats-and-child-passenger-safety

JOURNAL OF ORGANIZATIONAL BEHAVIOR MANAGEMENT . 31

NTSB. (1996). National Transportation Safety Board Safety study: The performance and use of
child restraint systems, seatbelts, and air bags for children in passenger vehicles. Abstract of
Final Report, NTSB Public Meeting

Omaki, E., Shields, W. C., McDonald, E., Aitken, M. E., Bishai, D., Case, J., & Gielen, A. (2017).
Evaluating a smartphone application to improve child passenger safety and fire safety
knowledge and behaviour. Injury Prevention: Journal of the International Society for Child
and Adolescent Injury Prevention, 23(1), 58. https://doi.org/10.1136/injuryprev-2016-042161

Pellegrino, A. J., & DiGennaro Reed, F. D. (2020). Using telehealth to teach valued skills to
adults with intellectual and developmental disabilities. Journal of Applied Behavior Analysis,
53(3), 1276-1289. https://doi.org/10.1002/jaba.734

Ramsey, A., Simpson, E., & Rivara, F. P. (2000). Booster seat use and reasons for nonuse.
Pediatrics, 106(2), E20. https://doi.org/10.1542/peds.106.2.20

Raymond, P. (2018). Additional analysis of national child restraint use special study: Child restraint
misuse (DOT HS 812 527). Traffic Safety Facts: Research note. https://www.nhtsa.gov/sites/
nhtsa.gov/files/documents/13648-additional_analysis_of ncruss_071718_v3_tag.pdf

Rios, D., Schenk, Y. A., Eldridge, R. R., & Peterson, S. M. (2020). The effects of remote
behavioral skills training on conducting functional analyses. Journal of Behavioral
Education, 29(2), 449-468. https://doi.org/10.1007/s10864-020-09385-3

Roane, H., Ringdahl, J. E., & Falcomata, T. (2015). Clinical and organizational applications of
applied behavior analysis (practical resources for the mental health professional) (1st ed.).
Academic Press.

Rogers, S. C., Gallo, K., Saleheen, H., & Lapidus, G. (2012). Wishful thinking: Safe transporta-
tion of newborns at hospital discharge. The Journal of Trauma and Acute Care Surgery, 73
(4 Suppl 3), $262-5266. https://doi.org/10.1097/TA.0b013e31826b0146

Schoeppe, S., Oliver, M., Badland, H., Burke, M., & Duncan, M. J. (2014). Recruitment and
retention of children in behavioral health risk factor studies: REACH strategies.
International Journal of Behavioral Medicine, 21(5), 794-803. https://doi.org/10.1007/
$12529-013-9347-5

Schwebel, D. C., MacKay, J. M., & Redden, D. (2019). Study protocol: A randomized non-
inferiority trial using interactive virtual presence to remotely assist parents with child
restraint installations. Injury Prevention, 26(3), 289-294. https://doi.org/10.1136/injury
prev-2019-043463

Shigekawa, E., Fix, M., Corbett, G., Roby, D. H., & Coffman, J. (2018). The Current State Of
Telehealth Evidence: A Rapid Review. Health Affairs, 37(12), 1975-1982. https://doi.org/10.
1377/hlthaff.2018.05132

Sump, L. A., Richman, D. M., Schaefer, A. M., Grubb, L. M., & Brewer, A. T. (2018). Telehealth
and in-person training outcomes for novice discrete trial training therapists. Journal of
Applied Behavior Analysis, 51(3), 466-481. https://doi.org/10.1002/jaba.461

Tansey, C. M., Matte, A., Needham, D. M., & Herridge, M. S. (2007). Review of retention
strategies in longitudinal studies and application to follow-up of ICU survivors. Intensive
Care Medicine, 33(12), 2051-2057. https://doi.org/10.1007/s00134-007-0817-6

Taylor, J., Wright, A., & Summers, M. (2021). The pandemic silver lining: Preparing osteo-
pathic learners to address healthcare needs using telehealth. Journal of Osteopathic Medicine,
122(1), 15-20. https://doi.org/10.1515/jom-2021-0162

Teague, S., Youssef, G. J., Macdonald, J. A., Sciberras, E., Shatte, A., Fuller-Tyszkiewicz, M.,
Greenwood, C., McIntosh, J., Olsson, C. A., & Hutchinson, D. (2018). Retention strategies in
longitudinal cohort studies: A systematic review and meta-analysis. BMC Medical Research
Methodology, 18(1). https://doi.org/10.1186/s12874-018-0586-7


https://doi.org/10.1136/injuryprev-2016-042161
https://doi.org/10.1002/jaba.734
https://doi.org/10.1542/peds.106.2.e20
https://www.nhtsa.gov/sites/nhtsa.gov/files/documents/13648-additional_analysis_of_ncruss_071718_v3_tag.pdf
https://www.nhtsa.gov/sites/nhtsa.gov/files/documents/13648-additional_analysis_of_ncruss_071718_v3_tag.pdf
https://doi.org/10.1007/s10864-020-09385-3
https://doi.org/10.1097/TA.0b013e31826b0146
https://doi.org/10.1007/s12529-013-9347-5
https://doi.org/10.1007/s12529-013-9347-5
https://doi.org/10.1136/injuryprev-2019-043463
https://doi.org/10.1136/injuryprev-2019-043463
https://doi.org/10.1377/hlthaff.2018.05132
https://doi.org/10.1377/hlthaff.2018.05132
https://doi.org/10.1002/jaba.461
https://doi.org/10.1007/s00134-007-0817-6
https://doi.org/10.1515/jom-2021-0162
https://doi.org/10.1186/s12874-018-0586-7

32 J. M. DECARLI ET AL.

Tessier, K. (2010). Effectiveness of hands-on education for correct child restraint use by
parents. Accident Analysis ¢ Prevention, 42(4), 1041-1047. https://doi.org/10.1016/j.aap.
2009.12.011

Thomas, B. R, Lafasakis, M., & Spector, V. (2016). Brief report: Using behavioral skills training
to teach skateboarding skills to a child with autism spectrum disorder. Journal of Autism and
Developmental Disorders, 46(12), 3824-3829. https://doi.org/10.1007/s10803-016-2900-8

Wegner, M. V., & Girasek, D. C. (2003). How readable are child safety seat installation
instructions? PEDIATRICS, 111(3), 588-591. https://doi.org/10.1542/peds.111.3.588

Wijesooriya, N. R., Mishra, V., Brand, P. L. P., & Rubin, B. K. (2020). COVID-19 and
telehealth, Education, and research adaptations. Paediatric Respiratory Reviews, 35, 38-42.
https://doi.org/10.1016/j.prrv.2020.06.009

WISQARS (Web-Based Injury Statistics Query and Reporting System). (2020). Injury Center
CDC. Centers for Disease Control and Prevention, Centers for Disease Control and
Prevention. www.cdc.gov/injury/wisqars/index.html.


https://doi.org/10.1016/j.aap.2009.12.011
https://doi.org/10.1016/j.aap.2009.12.011
https://doi.org/10.1007/s10803-016-2900-8
https://doi.org/10.1542/peds.111.3.588
https://doi.org/10.1016/j.prrv.2020.06.009
https://doi.org/10.1016/j.prrv.2020.06.009
http://www.cdc.gov/injury/wisqars/index.html

	Abstract
	General method
	Procedures
	Dependent variables and operational definitions
	Data collection

	Experiment 1
	Method
	Participants
	Non-BST in-person training group
	BST in-person training group

	Materials and setting
	Design
	Procedure
	Baseline
	Intervention
	Follow-up



	Results
	Statistical analysis

	Discussion
	Experiment 2
	Method
	Participants
	BST in-person group
	BST telehealth group

	Materials and setting
	Design
	Procedure
	Baseline
	Intervention
	Follow-up


	Results
	Statistical analysis
	Discussion

	General discussion
	Limitations
	Implications for practice

	Conclusion
	Notes
	Disclosure statement
	Funding
	ORCID
	References

