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Abstract

Injuries are the leading cause of death for American children, Killing over 11,000 children in

2017. They are also a rapidly increasing public health challenge globally: The World Health
Organization ranks injury as the leading cause of death globally for children Ages 5 to 18

years, and the Global Burden of Diseases project estimates over 2 million children Ages 0 to

19 years died from injuries worldwide in 2017. Unintentional injuries, sometimes referred to as
“accidents” by the lay public, are generally preventable, and psychological science has much

to offer in societal efforts to develop, evaluate, implement, and disseminate effective prevention
strategies. | first discuss the multifaceted causes of child injuries, which can be conceptualized
using classic psychological theory, such as Bronfenbrenner’s ecological theory, or classic injury
prevention theory, such as the Haddon Matrix. In either case, behavioral risks stem from

the child’s developmentally influenced decisions and behaviors; the child’s family, social, and
physical contexts; and the child’s broader cultural environments. Risks can also be conceptualized
temporally, through behavioral analysis such as antecedents, behaviors, and consequences of the
injury. | then present examples of behaviorally focused interventions that target the child, the adult
supervisor, and the environment. In each case, | consider psychological risk factors present and
the theory-based strategies that might interrupt or alter risk pathways to prevent injury events. |
close with comments on the scope of injury as a global public health challenge and the central role
psychologists can and should play to reduce the burden of child injury on the world’s population.
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Injuries are the leading cause of death for American children, killing over 11,000 children

in 2017, the equivalent of 32 deaths per day (Centers for Disease Control and Prevention,
2019). Nonfatal injuries, which have enormous impact on the emotional and financial health
of families, are far more common: Over 6.7 million children were treated in U.S. emergency
departments in 2017, equal to 18,603 per day and almost 13 children per minute. The
Centers for Disease Control and Prevention (2019) estimates a financial toll of fatal and
nonfatal child injuries combined to exceed $96 billion annually.
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Of course, injuries are not just an American phenomenon. As global societies address

and overcome the public health challenges of communicable and infectious diseases, the
role of injury as a pediatric health challenge is rapidly accelerating. The World Health
Organization (2018) now ranks injury as the leading cause of death globally for children
Ages 5 to 18, with the burden falling disproportionately on the poor and disadvantaged,

both within and across countries. Over 95% of global child injury deaths occur in low- and
middle-income countries (World Health Organization, 2008); the Global Burden of Diseases
project estimates over 2 million children Ages 0 to 19 died worldwide in 2017 from injury,
equivalent to 5,581 child deaths per day and almost four per minute. The human toll of such
loss is troubling (Schwebel, 2008): Every 15 s, every day of every year, a set of parents loses
their child and the world loses a young and promising life, one with long-term potential for
productivity, companionship, and contribution to our collective well-being.

Injuries are traditionally subdivided into those that are intentionally caused (e.qg.,

through suicide, homicide, or abuse) versus those that are unintentional. Recognizing the
demarcation line is fuzzy (Peterson & Brown, 1994), | focus herein primarily on injuries
that are unintentional rather than those that are purposively caused by the victim or by

other perpetrators. The lay pubic may consider such injuries as “accidental” (Girasek, 2001;
Morrongiello & Dayler, 1996; Peterson, Farmer, & Kashani, 1990), but behavioral scientists
recognize preventive measures can be taken and instead use the descriptor “unintentional.”

Theoretical Basis of Injury Risk

As early as the 1930s, behavioral scientists began working to understand why some children
might experience unintentional injuries more often than others (e.g., Dunbar, Wolfe, &
Rioch, 1939; Marbe, 1935). Building from existing literature in industrial and traffic safety,
“accident prone” characteristics of children were outlined, referring to a combination of
what we might characterize today as motor development, cognitive development, and
temperamental factors. Landmark epidemiological and longitudinal studies from the 1960s
through the 1990s clarified the picture (e.g., Bijur, Golding, Haslum, & Kurzon, 1988; Bijur,
StewartBrown, & Butler, 1986; Langley, Silva, & Williams, 1980; Manheimer & Mellinger,
1967; Matheny, Brown, & Wilson, 1971; Pulkkinen, 1995), leading to today’s understanding
that injuries are caused by a complex set of intrapersonal, interpersonal, and environmental
factors (Morrongiello, 2005; Schwebel & Barton, 2005).

Theoretically, we can conceptualize this multifaceted set of risks from a number of
perspectives. Developmental psychologists might first point to Bronfenbrenner’s ecological
model, which illustrates concentric layers of influence on children’s development extending
from the individual him- or herself to the family, school, community, and broader cultural,
societal, and chronological factors (Bronfenbrenner, 1977, 1986). As shown in Figure 1,
concentric “systems” in Bronfenbrenner’s model each contribute to children’s injury risk
(Barton & Schwebel, 2007). At the microsystem level, the physical and social context of the
home, school or childcare center, and other locations where children engage influence injury
risk. As simple examples, ungated stairs, unlocked firearms, and uncovered medication
bottles in the home readily present hazards to young children. These microsystems are
connected through the mesosystem and influenced also by exosystems, such as the parents’
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workplace. A training seminar on workplace safety for a child’s parent, for example,

might lead to increased home safeguarding. More broadly, macrosystem influences such

as culturally driven encouragement for risk taking (Schwebel, Brezausek, Ramey, & Ramey,
2005) and governmental policies on safety and injury prevention (Shaw & Ogolla, 2006)
may influence risk. Of course, the child’s own behavior and functioning, often pictured at
the core of the ecological model, will also influence risk.

Injury scientists may be less familiar with the Bronfenbrenner ecological model and instead
would point to the Haddon Matrix. Originally developed by William Haddon in the late
1960s to describe the causes of automobile crashes (Haddon, 1968), Haddon later expanded
the concept to describe all injury causes (e.g., Haddon, 1980). The Haddon Matrix is
grounded in the basic physics of mechanical energy and crosses time (preinjury, injury,

and postinjury) with environmental (human, vehicle/equipment) factors to consider how
each cell of influences explains an injury event. Table 1 offers an example Haddon Matrix
to describe risks for a child drowning event. As shown, influences are subdivided into
those occurring prior to the injury (e.g., environmental hazards and child’s developmental
comprehension of risk), during the injury (e.g., presence or absence of supervisors or
lifeguards, design of the swimming area), and after the injury event (e.g., types of injuries,
emergency response system).

The Haddon Matrix’s subdivision of contributing factors into a Time x Factor matrix
achieves a breakdown of possible prevention and mitigation points parallel to the breakdown
offered by Bronfenbrenner’s ecological model. In both cases, we organize a highly complex
set of multifaceted causes of injury events into contributing risk and protective factors.

From an applied prevention perspective, we create opportunity to identify “low-hanging
fruit” where an intervention might be possible and effective. In the case of swimming pool
drowning risk, for example, this might be through improved adult supervision, redesign of
the swimming pool area, or removal of environmental hazards.

One last point on the Haddon Matrix: Psychologists might recognize its parallels to classic
behavioral psychology thinking, especially on the time axis. In fact, pioneering child injury
psychologist Lizette Peterson outlined a “process analysis” to assess the behavioral and
environmental antecedents to an injury, the stages of response to that injury, and then the
consequences from the injury (Peterson, Farmer, & Mori, 1987). Sometimes abbreviated
“antecedents, behaviors, and consequences,” a process analysis can be used to break down
psychological and behavioral factors involved in preventing and mitigating injury events.

Conceptualizing Specific Risk Factors

Both ecological theory and the Haddon Matrix point to the confluence of multiple risk
factors that together contribute to an individual injury event. Pessimists might grumble
about the resulting complexity for prevention, but optimists could argue otherwise: With
multiple contributing factors, there also are multiple opportunities to prevent each injury
event. Interruption of just one pathway may yield success in prevention. For this reason,
injury prevention is quite different from prevention of communicable disease. There is no
single pill, like an antibiotic, to prevent the negative health outcome. Instead, more similar
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in some ways to cancer prevention, injury prevention must take many approaches, must be
additive rather than fully preventative, and will, in many cases, achieve efficacy without
tangible evidence of success.

Figure 2 conceptualizes specific risk factors that contribute to child injury risk. Divided into
caregiver-based, child-based, and environment-based variables, plus broader sociocultural
factors, the model spans cognitions (attitudes, perceptions, emotions), behaviors (risk
taking), motivations, and individual differences. It incorporates the various environments

a child may engage within and emphasizes the interactions between the multifaceted risks.
It also points, of course, directly toward development of prevention programs through
manipulation or alteration to any number of the causal pathways.

I outline next several examples of interventions that reduce child injury from a behavioral
perspective, organizing the presentation in parallel to Figure 2: interventions targeting the
child, the adult supervisor, and the environments children experience. The examples are not
designed to be comprehensive. Instead, | present these interventions as examples, with the
acknowledgment also that many of society’s greatest injury prevention successes are not
behavioral but rather are driven primarily by engineering science, policy making, and other
strategies, or by synergistic collaboration between multidisciplinary experts—consider as
examples the injuries prevented and the lives saved by child restraints for automobiles (car
seats), smoke detectors, bicycle helmets, and playground surface installations.

Interventions Targeting the Child

Efforts to reduce child injury by altering the decisions or behaviors of the child must be
closely grounded in developmental psychology theory, as the development of cognition,
perception, motor skills, and social interactions are closely and inherently involved in risk-
taking and risky behavior that could lead to injury. It would be pointless, for example, to
try to teach a 4-year-old to cross a street safely, as requisite cognitive and perceptual skills
would not yet be developed. Similarly, it would be wasteful to teach a typically developing
14-year-old not to consume laundry pods, as the relevant knowledge and skills to stay safe
in this context should already be developed. Thus, most efforts to train children to keep
themselves safe from injury target Vygotsky’s (1980) “zone of proximal development,” the
developmental stage when children have the capacity to learn and engage in a particular
behavior if they are properly trained to do so. Two domains where my laboratory and others
have achieved success in helping children engage more safely in their environments through
safer decisions and behaviors are detailed next, dog bite prevention and pedestrian safety.

Safe Engagement With Dogs

People often consider dogs to be safe and loved creatures that improve their mental and
physical health, which is true, but dogs also are animals with animal instincts. Children’s
engagement with dogs can lead to bites. Most often, this is because children engage with
dogs in ways adults do not: Children are more likely than adults to misread dogs’ signals
of when dogs want to play and when they want to be left alone; children may play with
dogs’ food or toys; and children may touch dogs in the face, wake sleeping dogs, or taunt
caged dogs (Meints, Brelsford, & de Keuster, 2018; Meints & de Keuster, 2009; Schwebel,
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Morrongiello, Davis, Stewart, & Bell, 2012). In many low- and middle-income countries
(LMICs), child encounters with stray dogs are common; in high-income countries (HICs),
and increasingly in middle-income countries, risks are more common among pet dogs, either
in the child’s own home or in the home of friends and relatives. Recent epidemiological
estimates place dog bite injuries among the top eight causes of child injury morbidity in the
United States (Ballesteros, Williams, Mack, Simon, & Sleet, 2018).

From a behavioral perspective, toddlers and preschoolers face at least three cognitive
challenges in engaging safely with dogs (Schwebel, Li, McClure, & Severson, 2016): (a)
perspective taking/theory of mind—recognizing the dog’s perspective and engaging with
the dog only when the dog may wish to play; (b) impulse control—inhibiting the child’s
own desires and wishes when the dog has opposing desires and wishes; and (c¢) noticing
details—recognizing subtle cues such as a wagging tail or perked ears that alert adults to the
dog’s preferences, wishes, and emotions. Efforts to train children in the first two cognitive
tasks—perspective taking and impulse control—are challenging and may be possible only as
children grow older (Diamond & Leg, 2011; Knoll & Charman, 2000; McGregor, Whiten,
& Blackburn, 1998; Rapport, Orban, Kofler, & Friedman, 2013). Efforts to train children

to notice detailed cues of the dog’s preferences have been more successful and may be
useful to reduce pediatric dog bite injury risk (Meints et al., 2018; Schwebel, Li, McClure,
& Severson, 2016). Also successful are efforts to teach children basic rules about how

and when to behave near dogs, thus overcoming cognitive development challenges by
setting and enforcing firm rules that prevent risky behavior by circumventing cognitive
developmental limitations (Dixon, Pomerantz, Hart, Lindsell, & Mahabee-Gittens, 2013;
Lakestani & Donaldson, 2015; Meints et al., 2018; Meints & de Keuster, 2009; see Shen et
al., 2017, for review).

As children grow older, risks with dogs progress with development. In middle childhood,
risks tend to revolve around taunting behavior (e.g., playing aggressively or tauntingly
with dogs, including strays) or around fearful behavior (e.g., running away from stray
dogs, which can provoke attacks). Behavioral strategies to alter behavior must also be
different, therefore. My laboratory’s intervention research in rural China, where stray dogs
are prevalent on children’s walking routes to school, altered third- and fourth-graders’
safety through testimonial videos delivered by unknown peers, who told stories about their
own experiences with dog bites and offered advice on how to avert injuries (Shen, Pang,
& Schwebel, 2016). Grounded in health behavior change theory to (a) alter perceived
vulnerability to injury, (b) change peer-based norms about appropriate behavior, and (c)
provide basic education on safety and prevention, testimonial videos are an effective strategy
to reduce injury risk among both children and adults (Hinyard & Kreuter, 2007).

Teaching Children Pedestrian Safety

Although adults complete it somewhat automatically, crossing a street is an immensely
complex cognitive, perceptual, and motor task. Consider just a simple crossing at a two-lane
bidirectional midblock location. The pedestrian must look left and judge the speed, distance,
and acceleration—deceleration of the first car approaching. Very quickly, the pedestrian must
also look right and judge the speed, distance, and acceleration—deceleration of the first
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car approaching from that direction. And the pedestrian must also consider the distance
across the lanes of traffic and the speed with which she or he can cross that distance. Even
this simple crossing requires multiple complex aspects of perception and cognition. Most
street environments present complicating factors, however—curves, inclines, impediments
to vision (e.g., parked cars, shrubbery), turning vehicles, additional lanes of traffic, and
darkness, for example—and a safe and skilled pedestrian must process it all. It is not
surprising, therefore, that children are vulnerable pedestrians, suffering over 450 deaths
per year in the United States (Centers for Disease Control and Prevention, 2019) and over
80,000 globally (220 per day; Global Burden of Diseases, 2019).

Efforts to teach children to engage safely in traffic tend to focus on children Ages 7 to

10 (Schwebel, Barton, et al., 2014). Afterward, most experts suggest that children are

safe pedestrians, although recent empirical evidence suggests adult skills to process traffic
may not emerge fully until age 14 (O’Neal et al., 2018), and | have questioned whether

the complexity of traffic globally, particularly in some LMICs, may require age limits

to be modified according to local culture (Schwebel, 2017). Early influential research,
conducted primarily in the United Kingdom, suggested that children exposed to repeated
simulated roadside crossings and guided by an experienced adult gained safer skills in traffic
(Thomson & Whelan, 1997; Tolmie et al., 2005; Whelan, Towner, Errington, & Powell,
2008). More recently, my laboratory and others have achieved similar results by training
children to cross computer-generated virtual pedestrian street environments (Bart, Katz,
Weiss, & Josman, 2008; Morrongiello, Corbett, Beer, & Koutsoulianos, 2018; Schwebel,
Combs, Rodriguez, Severson, & Sisiopiku, 2016; Schwebel, McClure, & Severson, 2014;
Schwebel, Wu, et al., 2018). We currently hypothesize that repeated crossing gives children
the practice to develop the cognitive-perceptual skills required to cross streets (Schwebel,
Shen, & McClure, 2016), although it remains unclear exactly how much training is

required to achieve adult functioning (Schwebel, Severson, He, & McClure, 2017) and what
individual differences may influence the speed and efficacy of training.

Interventions Targeting Adult Supervisors

Despite the many examples of successful injury prevention programs targeting children
themselves, developmental limitations imply that adult supervisors will always remain
critical to pediatric safety and injury prevention. Thus, a range of behavioral interventions
have considered ways to improve the intensity, frequency, and quality of adult supervision
of children in potentially risky locations (Morrongiello, 2018; Morrongiello, Ondejko, &
Littlejohn, 2004; Petrass, Blitvich, & Finch, 2009).

Given the time parents spend with their children, parent supervision is the most logical
target. The most successful efforts to alter parental behavior focus on change through health
psychology theory behavior change mechanisms, including (a) helping parents recognize
injuries are often preventable through their own actions, (b) boosting parents’ self-efficacy
to take action to prevent their children’s injuries, and (c) increasing parents’ perception

that their own children are vulnerable to injuries and that serious injuries could influence
their own lives. The Supervising for Home Safety program, for example, accomplishes
these goals through video presentations, group discussions, and experiential practice. It has
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repeatedly been demonstrated as effective in both individualized and group presentation
formats (Morrongiello et al., 2017; Morrongiello, Sandomierski, Zdzieborski, & McCollam,
2012; Morrongiello, Zdzieborski, Sandomierski, & Munroe, 2013).

My laboratory has focused not on parents but rather on adult supervision in risky locations
such as playgrounds and swimming pools, where supervision is provided by professionals.
This line of research grew from early laboratory findings suggesting that children that
take fewer risks when they know they are being watched; even a silent but present adult
supervisor seems to inhibit children’s risk-taking tendencies (Schwebel & Bounds, 2003).

Building from this laboratory finding, my collaborators and I addressed the riskiest location
at American preschools and childcare centers: the playground. Observations of preschool
playgrounds suggested that the teachers—underpaid and fatigued from the intense work of
supervising young children all day—used outdoor playground time as an opportunity for a
break themselves, chatting and largely allowing the children to remain free. This is ironic,

of course, because the majority of children’s injuries at preschools occur on the playground
(Hashikawa, Newton, Cunningham, & Stevens, 2015). Efforts to admonish teachers and
encourage higher quality supervision may help in the short term but are unlikely to prove
helpful long term, so we devised a behavioral strategy, the Stamp in Safety program, to
positively encourage teachers to engage with children and reduce child injury risks. The
program is deceptively simple. Children wear nametag stickers, similar to what one might
wear at a cocktail party. Teachers carry small self-inking stamps and reward children for
safe behavior with a smiley-face stamp on their nametag sticker. The program continues for
several days and then follows a behavioral tapering scheme, continuing at periodic intervals
indefinitely. On the surface, the program rewards children for safe behavior—and this is part
of the intent—»but the primary goal is to help teachers develop the habit of watching children
and engaging with them, thus eliminating risky child behavior as well as rewarding safe
behavior. Empirical tests of the program demonstrate repeated success (Chelvakumar et al.,
2010; Schwebel, Pennefather, Marquez, & Marquez, 2015; Schwebel, Summerlin, Bounds,
& Morrongiello, 2006).

Public swimming pools offer another location with substantial risk and hired professionals
present to prevent child injuries. Although drowning deaths are comparatively rare at public
swimming pools, they do occur and therefore give public swimming pools the unfortunate
distinction of being one of the few settings where a professional is hired with the specific
goal of preventing injury and death, but fatalities still occur. One reason for this is that
lifeguarding is a demanding task. The lifeguard—often a young and poorly paid individual
—is asked to observe repeated behavior, perceiving an extremely rare visual event (a
drowning), and reacting immediately to it. Cognitive science suggests this is an extremely
difficult task of human attention, perception, and response (Duncan & Humphreys, 1989;
Wolfe, Horowitz, & Kenner, 2005) but is still a task that can be influenced and improved
(Chapman, Underwood, & Roberts, 2002; Gramopadhye, Drury, Jiang, & Sreenivasan,
2002).

My laboratory developed a program grounded in the health belief model to improve
surveillance behavior among lifeguards (Schwebel, Lindsay, & Simpson, 2007). During a
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single session, lifeguards at a public swimming pool were warned of the drowning risks
under their watch (our goal was to increase perceived susceptibility and severity of drowning
events occurring while they were on duty), told the story of a recent fatal drowning at a
comparable swimming pool in another state (to increase perceived susceptibility to drowning
events while they were on duty), and helped to review proper scanning techniques to identify
risks in the pool (to overcome perceived barriers to health-promoting barrier and to increase
self-efficacy to conduct lifeguarding duties). Following the midsummer training session,

and continuing through the summer season, we witnessed not only improved lifeguard
surveillance of the swimming pool but also reduced risk taking by children in the water,
despite the fact that the swimmers were not even aware the research was occurring.

There is ample evidence, therefore, that psychological principles can be applied to improve
adult supervision of young children, and hence to reduce children’s risk of injuries.

Such efforts must be grounded in behavioral theory and applied with attention to the
developmental stage of the children. They must also be applied with recognition that injury
events are caused by multiple layers of influence, and most interventions will reduce risk
and prevent some, but probably not all, injury events.

Interventions Targeting the Child’s Environment

Children engage in a wide range of static and dynamic environments, most of which present
some risk for injury. Altering the environments children engage within offers an excellent
strategy to reduce injury risk. Such alteration can occur in many ways. Highway design
reduces road traffic injuries, toy design prevents choking injuries, and swimming pool
fences reduce drowning risk. Policymaking can alter environmental risks also—consider
legislation requiring smoke detectors in rental apartments, use of child restraints in vehicles,
and preset temperature controls on new hot water heaters. Although environmental change
might seem nonbehavioral on the surface, in many cases, psychological science can and does
play a critical role in designing, implementing, evaluating, and disseminating environmental
modifications to improve child safety. These efforts typically occur synergistically with
engineering, policy, and other efforts.

From a behavioral perspective, health psychologists recognize that human behavior is
difficult to change (Schwarzer, 2008), so environmental changes that are more permanent or
lasting, sometimes labeled “passive interventions” in the literature, are often more effective
than temporary change through “active interventions” like improved parental supervision. Of
course, the distinction between “active” and “passive” interventions is not binary; instead,
one might conceptualize a continuum from highly active to highly passive interventions.
Even mostly passive interventions may require some active engagement (Shults et al., 1998).

As an example of a highly passive intervention, in one study, my laboratory considered
labeling and packaging of toxic household products such as fuels and insecticides, seeking
to understand how preliterate children interpret packaging and labeling to determine if

a product was safe to consume or dangerous (Schwebel, Wells, & Johnston, 2015). Our
results suggested that young children use a variety of cues available to them, including the
product’s size, shape, opacity, and material, plus symbolic pictures on the packaging, to
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judge the safety or danger of particular products. Industry or policymakers could consider
these factors to package toxic products in a manner that suggests to young children the
potential risk of the product inside, creating a passive intervention to reduce child poisoning
risk by placing dangerous products in opaque, squared, nonplastic containers with evolution-
based fear-inducing symbols such as insects and snakes on the label (Schwebel, Wells, et al.,
2015; see also Braden, 1979).

Another domain where interventions may focus on the child’s environment is motor vehicle
passenger safety. There is a large body of research concerning strategies to improve

teen driver safety; these strategies include environmental, behavioral, policy, and other
efforts (for relevant reviews, see Curry, Peek-Asa, Hamann, & Mirman, 2015; McDonald,
Goodwin, Pradhan, Romoser, & Williams, 2015; Ouimet et al., 2015). Among the youngest
child vehicle passengers, proper installation of child restraints (car seats) represents an
environment-based injury prevention strategy. Recent estimates suggest over 90% of car
seats traveling on America’s roads are installed incorrectly (Bachman et al., 2016; Hoffman,
Gallardo, & Carlson, 2016). The “gold standard” to achieve proper car seat installation

is through assistance with certified technicians, who offer guidance at “car seat check”
events or at local police or fire departments. Unfortunately, the number and availability

of certified technicians dwarfs the number of car seats installed incorrectly. Access to
certified technicians is especially poor in rural areas. My laboratory has recently tested

use of interactive virtual presence—smartphone-based apps that permit merged reality for

a certified technician to instruct a parent remotely on car seat installation through an
immersive live interchange. Our results offer promise that car seat installations might be
effectively conducted remotely via interactive virtual presence, allowing certified technicians
to reach parents anywhere in the country or world (Schwebel, Johnston, & Rouse, 2017;
Schwebel, Tillman, Crew, Muller, & Johnston, 2017).

Not all environmental risks can be addressed through passive or mostly passive means.
Young children’s safety in the home must rely on adults providing quality active supervision
in conjunction with more passive home safeguarding. A series of meta-analytic studies

by Denise Kendrick and her colleagues indicate multifaceted behavioral interventions

that target improved adult supervision and safeguarding of the home, often delivered in
conjunction with distribution of home safety devices, can be effective to reduce injury risk in
children under 5 years of age (e.g., Kendrick, Barlow, Hampshire, Stewart-Brown, & Polnay,
2008; Kendrick et al., 2000, 2013; Kendrick, Smith, et al., 2008).

As an example, in one study my collaborators and | conducted a community-based
intervention in low-income South African communities, training neighborhood-based
community health workers to travel door-to-door and educate the community on kerosene
safety. Our goal was to reduce child burns and poisoning among the population, who used
kerosene as their primary source of fuel for lighting, heat, and cooking. The intervention
was based in health behavior change theory, seeking to educate adults about prevention,
increase perceived vulnerability and susceptibility to child injury in the community, and
alter community-based normative behavior through culturally sensitive testimonial stories,
role-playing, and demonstration of safe practices. The randomized trial yielded change in
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both knowledge and behavior among the participants exposed to the intervention (Schwebel,
Swart, Simpson, Hobe, & Hui, 2009).

Conclusion

Globally, society is amid an unprecedented decrease in health burden from communicable
and infectious diseases; as the world develops, health risks change. Injury is now estimated
to be the leading cause of child death in highly populated middle-income countries like
Brazil, China, Indonesia, and Russia (Kyu et al., 2016). Motorization has contributed greatly
to increasing motor vehicle injury risks—a challenge that may be fully solved only by

the advent of much-safer autonomous vehicles. Child drowning risks remain high globally,
impacted greatly by children’s bathing, washing, and water fetching at natural water sources,
but will likely decline as running water becomes increasingly available in residences.

In the United States, Western Europe, and other high-income countries, injury causes well
over 50% of child mortalities—more deaths than all other causes of death combined.
Multifaceted efforts are required in HICs to disseminate effective prevention programs
and to address emerging risks, including those associated with increased use of opioids,
marijuana, and other legal and illegal drugs; transitioning to autonomous vehicles;
novel toys and recreational activities; and technological advances that alter how we
work, play, travel, and live. Interdisciplinary collaboration between psychologists and
other professionals will remain critical. As an example, behavioral scientists have long
collaborated with primary care pediatricians to evaluate and implement counseling of
parents on injury prevention strategies during well-child pediatrician visits (Bass et al.,
1993; Gielen et al., 2007; Guyer et al., 1989).

In closing, what role should psychologists play in understanding and preventing this
significant public health burden? A key one, | argue. We have the needed expertise, the
needed behavioral theory, and the needed methodologies. We understand prevention and
intervention, and we understand human behavior. We have the capacity to disseminate
effective child injury prevention programs and to develop new ones. We have the capacity
also to work both locally and globally: In collaboration with multidisciplinary professionals,
we can prevent “accidents” in our communities, our countries, and our world.
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Public Significance Statement

What the lay public often calls an “accident” is not accidental. Injuries are the leading
cause of death for American children and a significant global public health challenge.
This article discusses how psychological science can help us understand the risk for
injuries and help us develop, evaluate, implement, and disseminate effective behavioral
prevention strategies.
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Figurel.
Bronfenbrenner ecological model, applied to child injury risk. Labels represent example

influences but are not intended to be comprehensive.
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Key
A = Attitudes (e.g., toward safety gear) F = Feelings (e.g., excited, fearful, depressive state)
B = Behaviors (e.g., risk taking) G = Goals (immediate, long term) (e.g., do what is
C = Cognitions (e.g., perceived vulnerability for injury) convenient)
D = Distractibility H = Hazard awareness (perception of risk)
E = Expectations for self and others (e.g., expectations | = Individual’s traits (personality, temperament)

Caregiver-Based Variables H

(e.g., A, ...1)

Child-Based Variables
(e.g., A, ... 1)

\/

Environment-Based Variables
(e.g., Safety Presence, Hazards,
Chaos)

Sociocultural-Based Context
(e.g., Norms about Safety)

CHILD INJURY RISK

Figure2.

Conceptual model illustrating how interactions between child, caregiver, and environmental

factors, which are shaped, directed and constrained by sociocultural context, jointly

influence child injury risk. From “Caregiver Supervision and Child-Injury Risk: I. Issues
in Defining and Measuring Supervision; Il. Findings and Directions for Future Research,”
by B. A. Morrongiello, 2005, Journal of Pediatric Psychology, 30 (p. 547). Copyright 2005
by Oxford University Press/Society of Pediatric Psychology. Adapted with permission.
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