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Background
Age-appropriate restraints and rear seating dramatically 
reduce injury in a collision (Arbogast, Jermakian, Kallan, 
& Durbin, 2009; Durbin, Chen, Smith, Elliott, & Winston, 
2005; National Highway Traffic Safety Administration, 
2010; Rice & Anderson, 2009). The primary reasons for 
injuries to children restrained at the time of motor vehicle 
crashes relate to prematurely turning a child forward, 
premature graduation from harnessed safety seats to 
booster seats, premature graduation from booster seats 
to adult safety belts, misuse of safety restraints and seat 
belts, and children seated in the front seat of the vehicle 
(Arbogast et al., 2009; Durbin et al., 2005; Henary et al., 
2007; Lennon, Siskind, & Haworth, 2008; Rice & Anderson, 
2009). Compared to appropriately restrained children, 
unrestrained children are 3 times more likely to sustain 
injury in a crash, and children traveling in inappropri-
ate restraints for their size are at twice the risk of injury 
(Durbin et al., 2005). Rear seating offers independent and 
additive safety protections in a crash (Durbin et al., 2005; 
Lennon et al., 2008).

A large number of studies over the past decade have 
involved some type of intervention to increase the correct 
use of child restraints, including booster seats and seat 
belts. Most of these efforts included educational mate-
rial and messages as part of the interventions (Dellinger, 
Sleet, Shults, & Rinehart, 2007; Dukehart, Walker, Lococo, 
Decina, & Staplin, 2007; Ebel, Koepsell, Bennett, & Rivara, 
2003; King, Monroe, Applegate, & Cole-Farmer, 2007; 
Snowdon et al., 2008; Weiss-Laxer, Mello, & Nolan, 2009; 
Winston, Erkoboni, & Xie, 2007; Zaza, Sleet, Thompson, 
Sosin, & Bolen, 2001). However, very few of these stud-
ies dealt specifically with evaluation of the messaging 
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associated with these interventions. For those studies that 
looked at messaging, research suggests that messages that 
increase parents’ feelings of vulnerability to risk and pro-
vide succinct and concrete educational messages about the 
injury prevention benefits of car seats will be most likely 
to increase correct use of child restraints for children 
(Sheeran, Harris, & Epton, 2014; Will, 2005; Will, Sabo, & 
Porter, 2009; Winston et al., 2007). Research also indicates 
it is important to depict negative consequences in parental 
safety messages in order to effectively communicate dan-
ger and evoke attention and concern (Morrongiello, Bell, 
Butac, & Kane, 2013). Combating parents’ low perceptions 
of risk for motor vehicle injury will likely be difficult since 
the risk of being involved in a crash on any given vehicle 
trip is very small, which in turn reinforces the perception 
of minimal risk (Will, 2005; Will & Geller, 2004).

Project Objectives
The objective of this project was to develop and test vari-
ous methods of framing child passenger safety recom-
mendations for children under age 13. This research note 
reports on the first of two studies examining child passen-
ger safety messages and types of information on which 
to focus for maximum effectiveness. The goal of this first 
study was to determine how to best communicate child 
passenger safety recommendations to parents/caregivers, 
and which information to emphasize. Thus, this study 
investigated various ways of framing child passenger 
safety recommendations, and examined the relative effec-
tiveness on parents/caregivers’ knowledge, attitudes, and 
behavioral intentions related to best practices and proper 
use of child restraints. Specifically, should the recommen-
dations be organized by phase of childhood (e.g., by age, 
or by progression of younger to older)? Should they focus 
on key issues, such as combating premature graduation? 
Should they communicate risk-reduction rationale and 
consequences of noncompliance? Note that the base child 
passenger safety recommendations are consistent across 
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conditions in this study, but several versions are tested 
that each employ a different emphasis frame. Emphasis 
framing is a persuasion technique that involves placing 
focus on specific aspects of the content in order to encour-
age or discourage certain interpretations of the content. 
Considerable research indicates that varying commu-
nication frames can affect attitudes and behaviors, even 
among two otherwise equivalent statements (Chaiken, 
1987; Chong & Druckman, 2007; Kahneman, Slovic, & 
Tversky, 1982).

It was hypothesized that the varying emphasis frames 
would have a differential effect on knowledge, attitudes, 
and behavioral intentions, despite the base CPS recom-
mendations being consistent across conditions. Further, 
it was hypothesized that all experimental frames would 
be more effective than the materials viewed in the control 
condition, and the frame that explained the risk-reduction 
rationale behind the recommendations would be most 
effective at improving knowledge, attitudes, and behav-
ioral intentions.

Study Methods

Study Design
A 5 (test conditions) x 2 (time periods) experiment was 
conducted using a randomized controlled trial design 
to examine relative effectiveness of parent and caregiver 
preferences for different methods of framing car seat 
safety recommendations. Participants were electronically 
randomized to 1 of 5 test condition groups (4 experimen-
tal conditions and 1 control group) and responded to pre- 
and post-survey questions (2 times).

Sampling Plan
The study took place in the suburbs of Philadelphia, 
Pennsylvania, and in Norfolk/Hampton Roads, Virginia. 
These socio-economically and culturally diverse areas 
covered urban and suburban concentrations of candidate 
parents and caregivers. Each site recruited and tested 150 
participants each (300 total sample).

Recruitment and Incentives
Each site used various methods to advertise the study to 
parents or caregivers of children from birth to 12 years old. 
For the Philadelphia site, the team worked with the Safe 
Kids Chapter of Southeast Pennsylvania to deliver recruit-
ment flyers to various parent clubs, online parent newspa-
pers, and child-care facility organizations. For the Norfolk 
site, the team used very similar methods, working with 
child-focused organizations (e.g., Places and Programs 
for Children, Consortium for Infant and Child Health, 

etc.) to deliver the recruitment flyers to various groups 
of parents and child care facilities through their contact 
networks. Facebook sites were also used to promote the 
study at both sites. Scheduling of participants was han-
dled through e-mail communications and telephone cor-
respondence. Each site had various days and times set up 
for parents/caregivers to participate in the study in a local 
computer lab setting. Participants were compensated with 
a $50 Walmart gift card for their participation in the study. 

Procedures for Participation
Enrolled participants were asked to arrive at a designated 
computer lab center at their appointment time to partici-
pate in the study. A secure Web-based study protocol was 
used for participants who viewed a series of user-friendly 
screens that automatically led them through an informed 
consent document (covering logistics of study, duration, 
rights as a participant, and remuneration for participa-
tion), pretest measures, study material specific to condi-
tion assignment, and post-test measures, at their own 
pace. Most participants were able to complete the session 
in about one-half hour (mean = 26 minutes). A study facili-
tator was present at all sessions to assist the participants in 
log-in procedures, to answer any questions and to resolve 
any administrative issues. The sessions were also moni-
tored off-site by the Web site designer to confirm data 
recording. No person’s name or other personal identifiers 
were stored with the data; an anonymous coding process 
was used to link pre- and post-data. Upon completion of 
the testing session, participants signed for and received 
their compensation, as well as a handout on child passen-
ger safety to take home for reference.

Test Study Conditions
Participants were electronically randomized to one of the 
five test groups to view child passenger safety material. 
Four groups viewed one of four versions of a one-page 
educational print flyer, and one control group viewed 
car seat marketing material that were not educational. 
Randomizing participants to groups allowed for exami-
nation of the relative effectiveness of and preferences for 
different methods of framing child restraint recommen-
dations. The five groups are described below.

Group 1: Child Restraint Recommendations Organized by 
Natural Progression 
Participants in this group viewed a version of car seat 
recommendations in which both text and pictures high-
lighted the natural progression of seat types from birth 
to teen years (see Figure 1). This version used photos of 
children representative of each phase of childhood, but 
removed almost all references to age and all mention of 



3

NHTSA’s Office of Impaired Driving and Occupant Protection 1200 New Jersey Avenue SE., Washington, DC 20590

upper limits for common seats as a factor for determin-
ing transitions. This message frame was chosen to exam-
ine the utility of organizing CPS recommendations by 
phase of childhood (younger to older progression) with-
out attaching specific age ranges to the phases. Thus, this 
version was the most similar to the “Organized by Age” 
flyer (see Group 4 below), but does not include references 
to ages in the organizing headers. Recommendations for 
transitioning from rear-facing to forward-facing pushed 
toward later transition. To quell the perception that age 
8 is the maximum, it is mentioned that it may take up 
to 12 years old for a child to be big enough to use a seat 
belt alone. Recommendations for this condition focused 
on best practice for determining transitions to the next 
stage, which include child size and fit of the restraint. For 
instance, transition to seat belts focused on fit of the belt on 
the seated child (using the fit test), with usual maximum 
height for a booster seat (4’ 9”) given as additional guides. 
Pictures of older children for each phase were used to 
emphasize the upper transition norms for each stage. The 
need for back seat positioning was fully integrated and 
highlighted throughout the recommendations.

Group 2: Child Restraint Recommendations That Focus on 
Premature Graduation
Participants in this group viewed a version of car seat 
recommendations in which both text and pictures draw 
attention to premature graduation (see Figure 2). This 
message frame was chosen to determine the value of 
organizing CPS information around the best practice 
guidance for delaying transitions between stages of child 
restraint. In addition to specifying recommendations for 
each stage, this version specifically emphasized the mes-
sage that counters premature graduation to the next stage. 
For instance, the header for stage two read, “Keep Kids in 
Seats with Harnesses as Long as Possible” to emphasize 
the need to use harnesses throughout this stage. Parents 
were encouraged to keep children in harnessed seats 
for as long as the harness weight and height limits will 
allow. Similar encouragements against premature gradu-
ation were used for each phase as was appropriate for 
the phase. Accompanying pictures provided additional 
emphasis. Similar to Group 1, this version also removed 
almost all references to age and upper limits for common 
seats, and fully integrates and highlights the need for back 
seat positioning at all stages.

Group 3: Child Restraint Recommendations That Explain 
Risk-Reduction Rationale
Participants in this group viewed a version of car seat 
recommendations that communicated the risk-reduction 
potential and rationale (in a lay-friendly, succinct man-
ner avoiding statistics) behind each stage’s recommended 

restraint configuration, starting first with the basic ratio-
nale for occupant restraints and moving into rationale 
for specific restraint configurations for the various child 
sizes. This message frame (see Figure 3) is consistent with 
risk communication literature for maximum behavior 
change, and was chosen to examine the merits of focus-
ing on why each seat/configuration makes a difference for 
safety. Much of the general public fails to recognize the 
severity of many public health hazards, including motor 
vehicle travel (Sandman, 1989; Slovic, 1991; Slovic, Fischoff, 
& Lichtenstein, 1985; Will & Geller, 2004). For instance, 
many parents may lack the understanding that an object 
in motion remains in motion, unless restrained, when the 
vehicle crashes. They may also fail to grasp that given the 
abrupt changes in momentum and velocity that occur in 
mere fractions of a second, crash forces are quite power-
ful and can result in a child propelling forward with the 
force of thousands of pounds (National Child Passenger 
Safety Board, 2014). Thus, the reasons behind the recom-
mendations were given for each stage in simple “Here’s 
What to Do” and “Here’s Why” sections. For instance, 
parents were not only told to rear-face their children lon-
ger, but why rear-facing provides such a benefit in crashes. 
This version also included pictures to illustrate stages of 
restraints, removed almost all references to age and upper 
limits for common seats, and fully integrated the need for 
back seat positioning at all stages.

Group 4: Child Restraint Recommendations Organized by Age
Participants in this group viewed a version of car seat rec-
ommendations that are organized under age-based headers 
(see Figure 4). An age-based frame was included for exam-
ination, given its frequent use in CPS and health-related 
communications to parents. The National Highway Traffic 
Safety Administration’s “Car Seat Recommendations for 
Children” flyer (released in March 2011) was used as the 
flyer for this group. The flyer focuses on age of child for 
specific type of car seat or restraint; and fit of child based 
on car seat manufacturer’s instructions for size and height 
of child. The flyer emphasizes importance of harnesses 
and seat belt positions for rear-facing and forward-facing 
car seats, as well as booster seats and seat belts. The flyer 
mentions the need to read the vehicle owner’s manual 
on how to install the car seat using the seat belt or Lower 
Anchors and Tethers for Children (LATCH) system, and 
the need to check height and weight limits.

Group 5 (Control): No Education
Participants assigned to this condition did not receive any 
instructional material related to car seats. Rather, these 
participants viewed a picture display of various car seats 
on the market and were asked to rate their preferences 
based on style, color, and other characteristics. This exer-
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cise allowed for elapsed time between their pretest and 
post-test measures, as in the other study conditions, with-
out providing education.

Measures
Several measurement scales were used to measure appro-
priateness of restraint selection, knowledge of restraints, 
perceived efficacy and threat, attitudes and intentions, 
judgments of relevance and acceptability, and sample 
demographics. To accurately assess changes in knowl-
edge and perceptions after exposure to the independent 
variable, most of the measures were asked in both the pre-
test and post-test. The exceptions were the demographics 
questions and judgments of relevance and acceptability, 
which were asked only once (at post-test).

Restraint Selection
For proper child restraint selection, items were devel-
oped that provided participants with a series of specific 
scenarios that vary the age, weight, and height of a child 
and asks them to select an appropriate restraint, direc-
tion to face, and vehicle row for the hypothetical child. 
This 8-item knowledge measure used a multiple choice 
response format, providing an item score of correct/incor-
rect and a total number correct score for each participant. 
A sample question is, “Your child is asking you when he/
she can just use a seat belt when riding in vehicles. When 
can your child safely use a seat belt only?” The measure 
was adapted from a similar existing field-tested measure 
(Snowdon et al., 2008).

Child Passenger Safety Knowledge
To gauge immediate changes in general knowledge of 
child passenger safety, as well as differences in knowl-
edge among the groups, a 15-item assessment of parental 
knowledge was conducted at both pretest and post-test. 
This assessment included separate subscales for Back 
Seat Knowledge, Booster Seat Knowledge, Rear-Facing 
Knowledge, Forward-facing Knowledge, and Seat Belt 
Knowledge. This measure used a Likert-type response 
format (1 = strongly disagree to 5 = strongly agree) and 
was tailored for this study from existing field-tested and 
validated measures used in past research by Snowden 
and colleagues (Snowdon et al., 2008; Snowdon, Hussein, 
Purc-Stevenson, Follo, & Ahmed, 2009), and Will and col-
leagues (Will et al., 2009). A sample item is, “It is safe for 
an 11-year-old to ride in the front seat.”

Perceptions of Efficacy and Threat
The Risk Behavior Diagnosis Scale (RBDS) (Witte, 
Cameron, McKeon, & Berkowitz, 1996) was used to assess 
perceived efficacy and risk. The RBDS is a template  survey 

designed to be tailored for evaluation of any health or 
safety message. The efficacy subscale assessed partici-
pants’ perceptions of response efficacy (i.e., confidence that 
the recommended actions/restraints will work to prevent 
injuries) and self-efficacy (i.e., confidence in one’s ability 
to follow child passenger safety recommendations). The 
threat subscale assessed participants’ perceived risk by 
measuring susceptibility to and severity of negative con-
sequences from inappropriate child occupant protection. 
The 16-item RBDS tailored for this study used a 5-point 
Likert-type response scale (1 = strongly disagree to 5 = 
strongly agree). A sample self-efficacy item is, “I have the 
skills and knowledge needed to use the correct restraint to 
reduce my child’s chances of injury in a car crash.”

Attitudes and Intentions 
Participant’s general attitudes and intentions regard-
ing child passenger safety were assessed via an 8-item 
attitudes subscale, adapted from a survey used in past 
research (Will et al., 2009), and a 9-item stated intentions 
subscale. Stated intentions and attitudes were assessed to 
gauge participants’ disposition regarding what is recom-
mended for child occupant protection irrespective of their 
knowledge. Both subscales used a Likert-type response 
format (1 = strongly disagree to 5 = strongly agree). A 
sample attitudes item is, “Rear-facing a child past the 
first birthday seems harmful because there is not enough 
room for his/her legs.”

Judgments of Relevance and Acceptability
At post-test, participants in each experimental condi-
tion were asked their opinions about the child passenger 
safety materials. A 10-item questionnaire was developed 
that uses a 4-point Likert-type response format to assess 
participants’ judgments of quality and acceptability of the 
information presented. Specifically, they were asked to 
rate the child passenger safety information on a variety of 
factors, including but not limited to style, amount of infor-
mation, clarity, and likelihood for motivating behavior 
change. A sample question is, “How would you rate the 
clarity of the materials that were presented to you today?” 

Demographics and other Participant Information
Demographic information was collected at the post-test. 
Participants were asked their age, gender, race, ethnicity, 
education level, income level, and number of and ages of 
children. Information specific to child passenger safety 
was also asked, including types of child restraints being 
used currently and in the past, sources of information 
about safely transporting children, whether or not they 
have had their children’s restraints inspected by a CPS 
technician, and their preferred communication channels 
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(e.g., print, television, radio, electronic) for receiving child 
passenger safety information.

Results
Participants
Three hundred parents/caregivers of children from birth 
to 12 participated in the study (150 in the suburbs of 
Philadelphia and 150 in the Norfolk/Hampton Roads area). 
Demographics are presented in Table 1. Thirty-four percent 
of participants were Black (59% of the Hampton Roads par-
ticipants and 9% of the Philadelphia participants). About 3 
percent of Philadelphia and 7 percent of Hampton Roads 
participants were Hispanic. Mean parent age was 38 and 
33 years old in Philadelphia and Hampton Roads, respec-
tively. Males made up 11 percent of the participants (13% 
and 9% for Philadelphia and Hampton Roads areas, respec-
tively). Participants at the two sites did not significantly dif-
fer on responses to surveys/flyer versions.

Analysis
Analyses of covariance (ANCOVA) and pair-wise compar-
isons with Sidak’s adjustment for Type 1 error were used 
to determine the relationship between group assignment 
(1 of 4 flyer versions or control) and post-test scores after 
adjusting for pre-test scores and the interaction between 
the independent factors when significant. This analysis 
compares differences among post-scores while controlling 
for pre-scores. Data were analyzed using SPSS 19 software 
and the level of significance was set at 0.05. After adjust-
ing for pre-test scores, post-test score means revealed a 
significant main effect for flyer version on 11 subscales: 
(a) Restraint Selection Score; (b) Back Seat Knowledge; (c) 
Booster Knowledge; (d) Rear-Facing Knowledge; (e) Total 
Efficacy; (f) Self-Efficacy; (g) Overall Attitudes; (h) Booster 
Attitudes; (i) Forward-Facing Attitudes; (j) Rear-Facing 
Attitudes; and (k) Stated Intentions. These findings are 
described separately below.

Changes in Restraint Selection Score
Analyses for Restraint Selection Score revealed a signifi-
cant main effect for flyer, F (4, 293) = 7.72, p < .001, ηp

2 = .10, 
and a significant interaction with pretest score, F (1, 293) 
= 9.07, p = .003, ηp

2 = .03. Given the significant interaction 
between pre-test score and flyer version, the effectiveness 
of each flyer on the post-test score was dependent upon 
the pre-test score. After analyzing the interaction, post-test 
scores for the Risk Reduction Rationale flyer were signifi-
cantly higher than the Age-Based flyer across all pre-test 
scores (p = .02). Additionally, participants viewing the 
Risk Reduction Rationale or Natural Progression versions 
performed significantly better than participants in the 
Control group when pretest scores were below 50  percent 

(p = .003). The Premature Graduation, Age-Based, and 
Control groups did not differ significantly from one 
another. Figure 5 depicts mean changes in restraint selec-
tion scores by group. In summary, when faced with the 
task of selecting appropriate restraints for given children, 
the flyer that provided the rationale behind the recom-
mendations led to the greatest improvement in scores 
from pre- to post-test.

Changes in Child Passenger Safety Knowledge
Child passenger safety knowledge analyses revealed a 
significant main effect for flyer for Back Seat Knowledge, 
F (4, 294) = 2.84, p = .03, ηp

2 = .04. Specifically, after adjusting 
for pretest scores, post-test scores for the Risk Reduction 
Rationale (p = .04) and Premature Graduation (p = .04) 
 flyers were significantly higher than the control group. 
For Booster Seat Knowledge, there was a significant main 
effect for flyer, F (4, 293) = 2.59, p = .04, ηp

2 =  .03. While 
it appears the Premature Graduation version resulted in 
greater change in booster knowledge, there was an inter-
action indicating flyers performed differently for high vs. 
low pre-scores, F (1, 293) = 7.11, p = .01, ηp

2 = .02. Further 
comparisons for booster knowledge lacked power to reach 
significance. Regarding Rear-Facing Knowledge, there was 
a significant main effect for flyer, F (4, 293) = 5.33, p < .001, 
ηp

2 = .07, and a significant interaction between pre-test 
score and flyer version, F (1, 293) = 9.61, p = .002, ηp

2 = .03. 
After analyzing the interaction, participants viewing the 
Risk Reduction Rationale (p = .03) or Natural Progression 
(p = .003) versions performed significantly better than 
participants in the Control group for all but the highest 
20 percent of pretest scores. Participants in the Premature 
Graduation version performed somewhere in the middle, 
no better than those in the Control and no worse than those 
in the Risk Reduction Rationale and Natural Progression 
groups. Figure 6 depicts mean changes in rear-facing 
knowledge by group. No significant main effects for flyer 
were evident for Seat Belt Knowledge or Forward-facing 
Knowledge subscales. In summary, the greatest changes 
in knowledge were found most often among participants 
who viewed either the flyer that emphasized the rationale 
behind the recommendations, or the one that focused on 
dissuading premature graduation.

Changes in Perceptions of Efficacy and Threat
Analyses of threat and efficacy subscales revealed a 
significant main effect for flyer for Total Efficacy, F 
(4,  294)  =  3.64, p = .01, ηp

2 = .05, and for Self-Efficacy, F 
(4, 294) = 3.48, p = .01, ηp

2 = .05. After adjusting for pretest 
scores, participants viewing the Risk Reduction Rationale 
(p = .02) or Premature Graduation (p = .01) flyers reported 
significantly higher total efficacy than participants in 
the Control group at post-test. Participants viewing the 
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Natural Progression or Age-Based versions did not dif-
fer significantly from the Control group. After adjusting 
for pretest scores, participants viewing the Premature 
Graduation flyer had significantly higher self-efficacy 
scores at post-test (p = .01) compared to those in the Control 
group. No other groups differed from Control for self-effi-
cacy. Figure 7 presents changes in self-efficacy scores by 
group. No significant main effects for flyer were evident 
for the Threat Perceptions (Severity and Susceptibility) or 
Response Efficacy Subscales. In summary, participants 
who viewed the flyer that focused on dissuading prema-
ture graduation exhibited greater increases in efficacy 
compared to participants in other groups.

Changes in Attitudes and Intentions
Analyses of the Overall Attitudes scale revealed a signifi-
cant main effect for flyer, F (4, 294) = 8.03, p < .001, ηp

2 = .10. 
After adjusting for pretest scores, the Natural Progression 
(p < .001), Premature Graduation (p < .001), Risk Reduction 
Rationale (p < .001), and Age-Based (p = .01) flyers per-
formed significantly better than the Control condition 
in changing attitudes, but the four flyers did not signifi-
cantly differ from one another. Figure 8 presents mean 
changes in overall attitudes by group. Regarding the 
Booster Attitudes subscale, there was a significant main 
effect for flyer, F (4, 294) = 5.00, p = .001, ηp

2 = .06, where 
post-test scores for the Risk Reduction Rationale (p = .01), 
Natural Progression (p = .001), and Premature Graduation 
(p =  .004) flyers were significantly higher than Control 
after adjusting for pretest scores. There was also a signifi-
cant main effect for flyer for the Forward Facing Attitudes 
subscale, F (4, 294) = 2.51, p = .04, ηp

2 = .03. However, pair-
wise comparisons lacked power to reach significance. It 
appears that all 4 flyers were likely different from con-
trol in their ability to change forward-facing attitudes. 
Analyses for the Rear-facing Attitudes subscale revealed 
a significant main effect for flyer, F (4, 294) = 6.43, p < .001, 
ηp

2 = .08. Pairwise comparisons for Rear-facing Attitudes 
revealed post-test scores for the Risk Reduction Rationale 
(p = .001), Natural Progression (p = .001), and Premature 
Graduation (p = .002) flyers were all significantly higher 
than the Control after adjusting for pretest scores. No 
significant main effect for flyer was evident for the Back 
Seat Attitudes subscale. In summary, all four flyer ver-
sions performed equally well in regards to overall attitude 
change; however, the Age-Based flyer did not differ from 
Control when looking specifically at booster attitudes and 
rear-facing attitudes.

Analyses for parents’ Stated Intentions revealed a sig-
nificant main effect for flyer, F (4, 293) = 5.00, p = .001, 
ηp

2 = .06, and a significant interaction with pretest score, 
F (1, 293) = 12.87, p < .001, ηp

2 = .04. Given the significant 

interaction between pre-test score and flyer version, the 
effectiveness of each flyer on the post-test score was 
dependent upon the pre-test score. For all except the high-
est pre-scores, Risk Reduction Rationale (p = .04), Natural 
Progression (p  =  .04), and Age-Based (p = .04) flyers all 
resulted in significantly higher post-scores than control. 
Additionally, except for the highest pre-scores, the Risk 
Reduction Rationale flyer resulted in significantly higher 
post-scores than the Premature Graduation flyer (p = .04). 
Figure 9 depicts mean changes in stated intentions by group.

Judgments of Relevance and Acceptability of Material
Fisher’s exact test was used to examine differences among 
flyers in parents’ perceptions of the materials presented. 
All flyers were rated favorably, and no significant differ-
ences were found among the four informational flyers 
for any of the subscales. Regarding parents’ perceptions 
of the materials presented, 99.2 percent of parents found 
the information to be organized and coherent, 99.6 per-
cent reported the material to be relevant to their needs, 
and 97.9 percent believed the amount of information 
given was appropriate. Regarding parents’ perceptions of 
the quality and clarity of materials, 98 percent found the 
quality of materials to be good or excellent, and 96.3 per-
cent reported the clarity of the information to be good or 
excellent. Regarding parents’ perceptions of learning and 
likelihood of changing behavior, 88 percent reported that 
they gained some or a lot of knowledge, and 83.1 percent 
believed they were likely to change behavior as a result of 
receiving the information.

Conclusions
The Risk Reduction Rationale flyer outperformed other 
flyers for many subscales, and significantly differed from 
control for the most subscales, including restraint selec-
tion, back seat knowledge, rear-facing knowledge and 
attitudes, total efficacy, overall attitudes, and stated inten-
tions. The Premature Graduation flyer performed best for 
efficacy subscales, but did not significantly differ from 
the Risk Reduction Rationale flyer for total efficacy. For 
changes in self-efficacy, the Premature Graduation flyer 
outperformed all other flyers. The Natural Progression 
flyer performed best for attitudes subscales, but did not 
significantly differ from the Risk Reduction Rationale 
flyer. The Age-Based flyer performed significantly bet-
ter than control only for changes in overall attitudes and 
stated intentions. However, the Age-Based flyer was out-
performed by changes produced by the Risk Reduction 
Rationale flyer for restraint selection score. All materi-
als were rated favorably, with no significant differences 
among flyers for parent’s ratings.
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It is important to note that although the Risk Reduction 
Rationale flyer was the most effective in a laboratory set-
ting, the flyer has a great deal of information on it and 
thus needs work in order to be ready for the market. What 
this study has revealed is that the most advantageous way 
of framing CPS recommendations is to explain the injury 
risks behind the information given. The challenge that 
remains is for marketers and communications profession-
als to figure out how to present injury risks in a way that 
is aesthetically pleasing and reader-friendly.

Recommendations
The objective of this project was to develop and test vari-
ous methods of framing child passenger safety recom-
mendations, and to determine how to best communicate 
child passenger safety information to parents/caregivers, 
and which information to emphasize. A number of rec-
ommendations are evident from this research.

1. Communicate risk-reduction rationale behind the recommen-
dations. With its focus on the reasons underlying the 
recommendations, the Risk Reduction Rationale flyer 
outperformed all other flyers on the most subscales. It 
is important to tell parents what to do and why it is 
safer, in straightforward and simple terms. Educational 
material should communicate the reason behind the 
recommendation, avoiding use of statistics or abstract 
comparisons to explain statistics.

2. Use clear behavior-based directives in headers. With its 
action-oriented headers, the Premature Graduation 
flyer also performed well on a number of subscales, 
and outperformed all others in its ability to bolster 
parents’ self-efficacy for carrying out the recommen-
dations. Headers should state clearly what needs to be 
done (e.g., keep kids rear-facing as long as possible), 
with subtext giving additional details for clarity. It is 
best to avoid questions in headers and taglines, as it is a 
missed opportunity for education.

3. Avoid age-based headers. In contrast to the Age-Based 
flyer, the other three flyers did not use age in the orga-
nizing headers and to the extent possible, avoided refer-

ences to age and upper limits for common seats within 
the text. Age is just one of many factors to consider 
when choosing a restraint. It is known from research 
on judgmental heuristics that people employ mental 
shortcuts in making everyday judgments (Chaiken, 
1987; Cialdini, 1993; Kahneman et al., 1982). Thus, once 
an age-based header is used, human nature dictates 
that many parents will not read the subtext below the 
header that qualifies the age range given. While it is 
important to organize the information according to 
child maturity for parents’ ease of use, it is best to con-
vey age progression through the use of stages, arrows, 
representative pictures, or other means. Information on 
age parameters can be included in the subtext, but it is 
not recommended as an organizing header.

4. Fully integrate the need for back seat positioning at all stages. 
Because rear seating offers independent and addi-
tive safety protections in a crash, back seat position-
ing should be recommended concurrently with each 
restraint configuration. The flyers that fully integrated 
the need for back seat positioning with each seat rec-
ommendation (e.g., “use a booster seat in the back seat”) 
were the most effective in the study.

For More Information
This Research Note was written by Kelli England Will, 
an associate professor at Eastern Virginia Medical School 
(EVMS) in Norfolk; Lawrence E. Decina, a senior associate 
at TransAnalytics, LLC in Quakertown, PA; Erin L. Maple, 
a research associate at EVMS, and Amy M. Perkins, a bio-
statistician employed jointly at EVMS and the Children’s 
Hospital of The King’s Daughters in Norfolk. Additional 
data and information will be available in upcoming reports 
and publications. For questions regarding the information 
presented in this document, please contact willke@evms.
edu. This research was funded by the National Highway 
Traffic Safety Administration under contract number 
DTNH22-09-D-00135.

The suggested APA format for this document is:

Will, K. E., Decina, L. E., Maple, E. L., & Perkins, A. M. (2015, 
February). Effectiveness of child passenger safety information for 
the safe transportation of children. (Traffic Safety Facts Research 
Note. Report No. DOT HS 812 121). Washington, DC: National 
Highway Traffic Safety Administration.

mailto:willke@evms.edu
mailto:willke@evms.edu
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Table 1.
Demographics of Study Participants by Location

Philadelphia Suburb, PA Hampton Roads, VA Overall

Number of subjects 150 150 300

Age of parent, mean (SD) 38.1 (5.4) 33.1 (8.1) 35.6 (7.3)

Race, n (%)

American Indian or Alaska Native 0 (0.0) 0 (0.0) 0 (0.0)

Asian 5 (3.3) 4 (2.7) 9 (3.0)

Black or African American 14 (9.3) 89 (59.3) 103 (34.3)

Native Hawaiian or Pacific Islander 1 (0.7) 1 (0.7) 2 (0.7)

White 129 (86.0) 53 (35.3) 182 (60.7)

Other 1 (0.7) 3 (2.0) 4 (1.3)

Ethnicity, n (%)

Hispanic 5 (3.3) 10 (6.7) 15 (5.0)

Non-Hispanic 15 (96.7) 140 (93.3) 285 (95.0)

Education, n (%)

Grade school 0 (0.0) 0 (0.0) 0 (0.0)

Some high school 1 (0.7) 2 (1.3) 3 (1.0)

High school diploma/GED 6 (4.0) 23 (15.3) 29 (9.7)

Some college 15 (10.0) 40 (26.8) 55 (18.3)

2-year degree/trade school 7 (4.7) 32 (21.3) 39 (13.0)

Bachelor’s degree 73 (48.6) 38 (25.3) 111 (37.0)

Graduate degree 48 (32.0) 15 (10.0) 63 (21.0)

Income, n (%)

$0–15,999 0 (0.0) 18 (12.0) 18 (6.0)

$16,000–24,999 0 (0.0) 18 (12.0) 18 (6.0)

$25,000–49,999 16 (10.7) 57 (38.0) 73 (24.4)

$50,000–99,999 63 (42.0) 37 (24.7) 100 (33.3)

$100,000+ 58 (38.6) 11 (7.3) 69 (23.0)

Decline to answer 13 (8.7) 9 (6.0) 22 (7.3)

Age of children, n (%)

0–12 months 5 (1.9) 24 (9.3) 29 (5.5)

1–3 years 72 (26.7) 77 (29.8) 149 (28.2)

4–7 years 129 (47.7) 76 (29.5) 205 (38.8)

8–12 years 64 (23.7) 81 (31.4) 145 (27.5)
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Figure 1.
Natural Progression flyer viewed by participants in Group 1

  
  
EEvveerryy  sseeaatt  iiss  ddiiffffeerreenntt..  EEvveerryy  cchhiilldd  iiss  ddiiffffeerreenntt..  HHeerree  iiss  tthhee  nnaattuurraall  pprrooggrreessssiioonn  ooff  rreessttrraaiinntt  ttyyppeess  ffrroomm  bbiirrtthh  ttoo  tteeeenn  yyeeaarrss……wwiitthh  aa  bbiitt  ooff  aaddvviiccee  ffoorr  
bbeesstt  pprrootteeccttiioonn  aatt  eeaacchh  ssttaaggee..  FFoollllooww  sseeaatt  ddiirreeccttiioonnss  aanndd  uussee  eeaacchh  ttyyppee  ffoorr  aass  lloonngg  aass  ppoossssiibbllee  ttoo  tthhee  ttoopp  wweeiigghhtt  aanndd  hheeiigghhtt  lliimmiittss  bbeeffoorree  
ttrraannssiittiioonniinngg  ttoo  tthhee  nneexxtt  sseeaatt  ttyyppee..  UUnnrreessttrraaiinneedd  cchhiillddrreenn  aarree  33  ttiimmeess  mmoorree  lliikkeellyy  ttoo  bbee  iinnjjuurreedd..  KKiiddss  aarree  aallwwaayyss  ssaaffeesstt  iinn  tthhee  BBAACCKK  SSEEAATT!!  
SSttaaggee  ooff  CChhiillddhhoooodd  SSeeaatt  TTyyppee  AAddvviiccee  ffoorr  SSttaaggee  &&  SSeeaatt  TTrraannssiittiioonnss  

RReeaarr--
ffaacciinngg  

CCaarr  
SSeeaattss  

Children should use rear-facing car seats in the back seat as long as possible to the rear-facing 
height and weight limits for the seat (even up to age 2 or 3). If your car seat has a rear-facing 
weight limit of 22 pounds or less, you should change to a convertible car seat with higher rear-
facing limits and keep rear-facing for longer. Leg crowding is expected and okay. It does not 
cause harm as long as the child is within the weight and height limits for the seat. 

FFoorrwwaarrdd--
ffaacciinngg  CCaarr  
SSeeaattss  wwiitthh  
HHaarrnneesssseess  

Keep your child rear-facing until the top weight or height limits for the rear-facing car seat. 
Once top rear-facing limits are reached, use a forward-facing car seat with a harness and a 
tether. Keep your child in a car seat with a harness until he or she reaches the top height or 
weight limit for the harness. 

BBoooosstteerr    
SSeeaattss  

Use car seats with harnesses to the top weight or height limits for the harnesses. Once children 
outgrow harnesses, use a booster seat in the back seat until the seat belt fits properly. A 
booster seat is often needed until a child is around 4 feet 9 inches tall. Your child may be about 
12 years old before he/she is ready for a seat belt.   

SSeeaatt    
BBeellttss  

 

Older children should use a lap-shoulder seat belt in the back seat once they outgrow a booster 
seat. They have not outgrown a booster seat until the seat belt fits correctly: (1) The shoulder 
strap should cross the center of the chest and rest on the shoulder (not the neck). (2) The lap 
belt should fit low and snug on the upper thighs (not the stomach). (3) The knees should bend 
at the edge of the vehicle seat when sitting all the way back. 

 

 

ffaacceebbooookk..ccoomm//cchhiillddppaasssseennggeerrssaaffeettyy  ttwwiitttteerr..ccoomm//cchhiillddsseeaattssaaffeettyy  wwwwww..nnhhttssaa..ggoovv//SSaaffeettyy//CCPPSS  

Figure 2.
Premature Graduation flyer viewed by participants in Group 2

 

1. Keep Kids Rear-Facing as Long as Possible:  
Children should use rear-facing car seats in the back seat as long as possible to the rear-facing height and weight limits 
for the seat (even up to age 2 or 3). If your car seat has a rear-facing weight limit of 22 pounds or less, you should change 
to a convertible car seat with higher rear-facing weight and height limits and keep rear-facing for longer. Leg crowding is 
expected and okay. It does not cause harm as long as the child is within weight and height limits for the seat. 

 

2. Keep Kids in Seats with Harnesses as Long as Possible:  
Once top rear-facing limits are reached, children should use a forward-facing car seat with a 
harness and tether in the back seat. Use a car seat with a harness as long as possible to the top 
height or weight limit for the harness. 

 

3. Use Booster Seats until the Belt Fits:  
Children should use booster seats in the back seat until the seat belt 
fits. Kids are not ready for a belt until they pass this test without the 
booster: (1) They can sit all the way back in the vehicle seat with 
knees bent at the edge of the seat. (2) The shoulder strap crosses the 
center of the chest and rests on one shoulder (not the neck). (3) The 
lap belt fits low & snug on the upper thighs (not the stomach). 

 

4. Keep Kids Belted in 
the Back until Age 13: 
Older children should ride in a lap-
shoulder seat belt in the back seat once 
they outgrow a booster seat, which may 
not happen until close to 12 years old. 
The back seat is safest for all children.  

RRiigghhtt  SSeeaatt  RRiigghhtt  TTiimmee  RRiigghhtt  UUssee  
UUnnrreessttrraaiinneedd  cchhiillddrreenn  aarree  33  ttiimmeess  mmoorree  lliikkeellyy  ttoo  bbee  iinnjjuurreedd  iinn  aa  ccrraasshh..  

      
FFoollllooww  tthheessee  44    
SStteeppss  ttoo  KKeeeepp    
KKiiddss  SSaaffee  iinn    
tthhee  CCaarr  

 

ffaacceebbooookk..ccoomm//cchhiillddppaasssseennggeerrssaaffeettyy  ttwwiitttteerr..ccoomm//cchhiillddsseeaattssaaffeettyy  wwwwww..nnhhttssaa..ggoovv//SSaaffeettyy//CCPPSS  
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Figure 3.
Risk Reduction Rationale flyer viewed by participants in Group 3

 

 

 

 In a crash, the vehicle stops or changes direction in fractions of a second. 
 Everyone is thrust in the direction the car was traveling. 
 Unrestrained children are 3 times more likely to be injured. 
 Your child’s restraint is made to stop your child with the vehicle & reduce harm. 
 The better the fit to your child’s growing body, the better the protection. 

KKiiddss  uunnddeerr  aaggee  1133  aarree nneeaarrllyy  ttwwoo  ttiimmeess  ssaaffeerr  iinn  tthhee bbaacckk  sseeaatt because they are farthest from the  
most common kind of crash and from frontal airbags. Front airbags are meant for teens and adults. 

 
 
 
 
 
 
 
 
 

 

HERE’S WHAT TO DO:  
 Start your child in a REAR-FACING CAR SEAT 

IN THE BACK SEAT. Use as long as possible 
to the top rear-facing weight and height 
limits on the seat (even up to age 2 or 3). 

 If your car seat has a rear-facing limit of 
22 pounds or less, change to a 
convertible seat with higher rear-facing 
weight limits. Keep rear-facing longer. 

 Leg crowding is expected & okay. It does 
not cause harm as long as child is within 
weight & height limits for the seat. 

 
HERE’S WHY:  
 A rear-facing car seat moves with your 

child and absorbs crash forces.  
 Cradles to reduce harm to neck & spine  
 Kids under 2 are more likely to be injured 

if forward facing. 
 

 
 
 
 
 
 
 
 
 
 

HERE’S WHAT TO DO:  
 Once top rear-facing limits are 

reached, use a FORWARD-FACING 
CAR SEAT WITH A HARNESS and 
tether in the back seat.  

 Remember to keep rear-facing as 
long as possible before turning 
forward. 

 Use a car seat with a harness as 
long as possible to the top height 
or weight limit for the harness. 

 
HERE’S WHY:  
 Harnesses spread crash forces 

over strong parts of the body. 
 Keeps body positioned in a crash 
 The tether limits head injuries by 

reducing movement in a crash.   
 

 
 
 
 
 
 
 
 

 
 

HERE’S WHAT TO DO:  
 Once a child outgrows the top limits 

for the harnessed car seat, use a 
BOOSTER SEAT IN THE BACK SEAT. 

 Use a booster seat until the belt fits 
correctly (see next step). 

 A booster seat is often needed until 
4 ft 9 in tall. Your child may be 12 
years old before ready for a belt.  

 
HERE’S WHY:  
 A booster raises a child up so the 

belt rests over strong body parts.  
 Decreases stomach, neck, & spine 

injuries 
 Keeps kids from putting the 

shoulder belt under their arm or 
behind their back, which causes 
harm in a crash  

 

 
 
 
 
 
 

 
 
 
 

HERE’S WHAT TO DO:  
 Kids should ride in a lap and 

shoulder SEAT BELT IN THE BACK SEAT 
once they outgrow a booster seat. 

 Kids are ready for a seat belt when: 
1) The shoulder strap crosses the 
center of the chest and rests on the 
shoulder (not the neck). (2) The lap 
belt fits low on the thighs (not the 
stomach). (3) Knees can bend when 
sitting all the way back in the seat. 

 Use the back seat for kids under 13. 
 
HERE’S WHY:  
 A seat belt keeps the child in the 

vehicle.   
 Spreads crash forces 
 Protects head & spine 
 Back seat is safer than the front 
 

TO TEEN YEARS 

RReedduucciinngg  CCaarr  CCrraasshh  IInnjjuurryy    ==    RRiigghhtt  SSeeaatt    ++    RRiigghhtt  TTiimmee    ++    RRiigghhtt  UUssee  

ffaacceebbooookk..ccoomm//cchhiillddppaasssseennggeerrssaaffeettyy  ttwwiitttteerr..ccoomm//cchhiillddsseeaattssaaffeettyy  wwwwww..nnhhttssaa..ggoovv//SSaaffeettyy//CCPPSS  

BIRTH 

Figure 4.
Age-Based flyer viewed by participants in Group 4

A BOOSTER SEAT 
positions the seat belt 
so that it fits properly 
over the stronger parts 
of your child’s body.

A FORWARD-FACING 
CAR SEAT has a harness 
and tether that limits your 
child’s forward movement 
during a crash.

A SEAT BELT should lie across the 
upper thighs and be snug across the 
shoulder and chest to restrain the child 
safely in a crash. It should not rest on 
the stomach area or across the neck.

A REAR-FACING CAR SEAT is the best 
seat for your young child to use. It has a 
harness and in a crash, cradles and moves 
with your child to reduce the stress to the 
child’s fragile neck and spinal cord.

March 21, 2011http://twitter.com/childseatsafetywww.facebook.com/childpassengersafety

Car Seat Recommendations for Children
 Select a car seat based on your child’s age and size, and choose a seat that fits in your vehicle and use it every time.

 Always refer to your specific car seat manufacturer’s instructions; read the vehicle owner’s manual on how to install the car seat using the 
seat belt or LATCH system; and check height and weight limits.

 To maximize safety, keep your child in the car seat for as long as possible, as long as the child fits within the manufacturer’s height and weight requirements.

 Keep your child in the back seat at least through age 12.

AG
E

DESCRIPTION (RESTRAINT TYPE)

Birth – 12 months
Your child under age 1 should always ride in a rear-facing car seat. 
There are different types of rear-facing car seats: Infant-only seats can only be used rear-facing. Convertible and 3-in-1 car seats typically 
have higher height and weight limits for the rear-facing position, allowing you to keep your child rear-facing for a longer period of time. 

1 – 3 years
Keep your child rear-facing as long as possible. It’s the best way to keep him or her safe. Your child should remain in a rear-facing car 
seat until he or she reaches the top height or weight limit allowed by your car seat’s manufacturer. Once your child outgrows the  
rear-facing car seat, your child is ready to travel in a forward-facing car seat with a harness. 

4 – 7 years
Keep your child in a forward-facing car seat with a harness until he or she reaches the top height or weight limit allowed by your 
car seat’s manufacturer. Once your child outgrows the forward-facing car seat with a harness, it’s time to travel in a booster seat, 
but still in the back seat.

8 – 12 years
Keep your child in a booster seat until he or she is big enough to fit in a seat belt properly. For a seat belt to fit properly the lap belt must 
lie snugly across the upper thighs, not the stomach. The shoulder belt should lie snug across the shoulder and chest and not cross the 
neck or face. Remember: your child should still ride in the back seat because it’s safer there. 
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Figure 5.
Changes in Restraint Selection Score by Flyer Version
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Figure 5 

  

Figure 6.
Changes in Rear-facing Knowledge by Flyer Version
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Figure 6 
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Figure 7.
Changes in Self-efficacy by Flyer Version
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Figure 7 

 
  

Figure 8.
Changes in Overall Attitudes by Flyer Version
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Figure 9.
Changes in Stated Intentions by Flyer Version

Will NHSTA Figure Updates  11/14/14 

Figure 9 
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