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BACKGROUND AND 0BJECTIVES: Unintentional injuries constitute the leading causes of death and
long-term disabilities among children aged 5 to 15 years. We aimed to systematically review
published literature on interventions designed to prevent unintentional injuries among
school-aged children.

meTHoDS: We searched MEDLINE, PubMed, Embase, Cochrane Central Register of Controlled
Trials, CINAHL, and PsycINFO and screened the reference lists of included studies and
relevant reviews. We included randomized controlled trials, controlled before-and-after
studies, and interrupted time series studies. The focus of included studies was on primary
prevention measures. Two reviewers collected data on type of study design, setting,
population, intervention, types of injuries, outcomes assessed, and statistical results.

resuLts: Of 30 179 identified studies, 117 were included in this review. Most of these studies
were conducted in high-income countries and addressed traffic-related injuries. Evidence
from included studies reveals that multicomponent educational interventions may be effective
in improving safety knowledge, attitudes, and behaviors in school-aged children mainly when
coupled with other approaches. Laws/legislation were shown to be effective in increasing
cycle helmet use and reducing traffic-related injury rates. Findings reveal the relevance of
infrastructure modification in reducing falls and improving pedestrian safety among children.

concLusions: Additional studies are needed to evaluate the impact of unintentional injury
prevention interventions on injury, hospitalizations, and mortality rates and the impact of
laws and legislation and infrastructure modification on preventing unintentional injuries
among school-aged children.
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Unintentional injuries are among the
leading causes of death and long-
term disabilities for children aged

5 to 14 years.' The term
unintentional injuries refers to
injuries with no predetermined
intent and include road traffic
injuries, burns, drowning, poisoning,
falls, suffocation, and sports-related
injuries.” These injuries are
associated with countless premature
mortalities and disabilities among
young children, ranging in intensity
from short-term to long-term
disabilities and manifested in many
years of life lost.®> The latest
estimates from the Global Burden of
Disease report revealed that
unintentional injuries account for
~7.9% of total disability-adjusted
life years for children aged 5 to

14 years, with road traffic injuries
claiming the highest share of 4%.*

Injury accounts for >875 000 child
deaths every year, with ~95%
occurring in low- and middle-
income countries (LMICs).”> A
plausible explanation for this
disparity in the global burden of
injury rests in the understanding of
the contributing risk factors, such as
socioeconomic status, education
level, occupation, and income level.®
A steep social gradient exists in
children’s exposure to injuries.
Family socioeconomic status has a
reverse association with children’s
elevated risk of sustaining injuries
as well as more severe and fatal
injuries.” Approximately 10% of all
deaths occurring in LMICs are due
to unintentional injuries.8 In
addition to human tragedy, the
economic burden of unintentional
injuries is high. Road traffic injuries
alone are associated with a gross
domestic product annual decrease
by 1% to 3%, costing between
0.3% and 5% of the gross national
product. The substantial cost of
injuries in LMICs adversely affects
the populations’ health and
productivity, resulting in increased
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strains on countries’ economies and
limited-resourced health care
systems.9

Child unintentional injury remains a
threat to children’s health and is a
substantial and persistent global
health problem. To our knowledge,
previous attempts to systematically
review the published literature on
unintentional injury prevention have
lacked focus on children aged 5 to
15 years>!°~1% and
comprehensiveness in addressing
multiple types of injuries,
interventions, and settings. Authors
of previous reviews focused on
either studies related to a single
injury, such as burns,'® poisoning,”
drowning,w'19 and pedestrian
injuries®®?!; specific settings, such
as in the home?®*?3 or outdoors?*; or
a particular intervention setting,
such as community,25 school,?® and
clinical.?” In this systematic review,
we aim to fill the knowledge gap by
examining a range of interventions
addressing multiple types of injuries
and in a variety of settings among
school-aged children (5-15 years
old). Focusing on this age group
specifically can reveal valuable
evidence for investigators designing
targeted interventions, given the
difference in children’s risk-taking
behaviors and health beliefs and
practices by age.?® Knowledge
gained from this systematic review
of the literature also will help to
inform injury prevention policies
and decisions on interventions that
mitigate the burden of unintentional
injuries among school-aged children.

METHODS

Literature Search Strategy

We searched the MEDLINE, PubMed,
Embase, Cochrane Central Register
of Controlled Trials, CINAHL, and
PsycINFO databases up to December
2020 without restrictions for
language or date. The database
search strategies are presented in
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the Supplemental Information.
Additionally, we screened the
reference lists of included studies
and relevant reviews.

Eligibility Criteria

We included studies involving
school-aged children (aged

5-15 years) and parents and
caregivers of school-age children.
Studies with overlapping age groups
(eg, 0-8 or 10-19 years) and lacking
data on school-aged children were
excluded. We focused on
interventions or programs aimed at
preventing all types of injuries
among school-aged children,
including drowning, burns, falls,
poisoning, and road injuries

(ie, vehicle, pedestrian, bicycle).
Single- or multicomponent
interventions involving any of the
eligible injury interventions were
included. We included studies that
addressed primary measures that
prevent injuries and excluded
secondary and tertiary prevention
measures that aimed to reduce the
injury impact.*® We included studies
conducted in home, school, and
community settings as well as in
indoor and outdoor settings. We
excluded interventions aimed at
preventing injuries in hospital
settings (eg, falls in hospitals
settings) and studies related to
sports injuries. We included
randomized controlled trials (RCTs),
controlled before-

and-after studies (CBAs), and
interrupted time series (ITS) studies
and excluded abstracts, meeting
proceedings, editorials, and
commentaries. We included
outcomes such as behavior change,
observed safety practices and skills,
and safety knowledge in addition to
injury and mortality rates.
Comparison and control groups
were considered as no intervention,
other interventions, or the same
interventions delivered at a different
level of intensity. We used
standardized and pilot-tested forms
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and conducted calibration exercises
to ensure the validity of the
selection and data abstraction
processes.

Selection Process

Teams of 2 reviewers (L.B.K,, M.],,
AH, RF, and N.H.) screened titles
and abstracts of identified citations
in duplicate and independently for
potential eligibility. We retrieved the
full text for citations judged as
potentially eligible by at least 1 of
the 2 reviewers.

Full-text screening was conducted in
duplicate and independently by the
same reviewers. The teams resolved
disagreement by discussion or with
the help of a third reviewer. We
used standardized and pilot-tested
screening forms.

Data Abstraction Process

The reviewer teams abstracted data
from eligible studies into a
standardized and pilot-tested
abstraction form developed for this
purpose. We collected data on study
authors, title, year, type of study
design, country and its income level
according to The World Bank list of
July 2019, population (eg, age range,
sample size), characteristics of the
intervention (eg, setting, type of
intervention), type of injury or
injuries, outcomes assessed, key
findings, and statistical results. We
conducted calibration exercises to
ensure the validity of the data
abstraction process.

Risk-of-Bias Assessment

One reviewer assessed the risk of
bias in each study, and 1 reviewer
validated results. We used the
Cochrane risk-of-bias tool to assess
the risk of bias in randomized trials
and the Cochrane Effective Practice
and Organization of Care risk-of-bias
criteria for CBAs and ITS studies.
We conducted calibration exercises
to ensure the validity of the risk-
of-bias assessment.
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Data Synthesis

We calculated the agreement
between reviewers for the
assessment of study eligibility at the
full-text screening stage using Fleiss’
Kk statistics. We used the following
values to judge the degree of
agreement: 0.21 to 0.40 for fair
agreement, 0.41 to 0.60 for
moderate agreement, 0.61 to

0.80 for substantial agreement, and
0.81 to 1.00 for almost perfect
agreement.30

For the quantitative analysis, we
planned to conduct a meta-analysis.
However, we were not able to pool
the data into a meta-analysis
because of the differences and
heterogeneity in the types of
interventions, the types of outcomes,
and the measurement methods
across studies. Therefore, we report
the results narratively. We also
tabulated study characteristics,
interventions, outcome measures,
and key results for all primary
studies to aid the narrative
synthesis.

RESULTS

Study Selection

We summarize the selection process
in Fig 1. Of 30 179 citations
identified from electronic databases
and 201 studies retrieved from
screening the references of relevant
systematic reviews, we included
117 articles.3***” During the
full-text screening, we excluded

543 articles for the following
reasons: not the population of
interest (n = 362), not the study
design of interest (n = 160), not the
intervention of interest (n = 19),
and missing full text (n = 2).
Supplemental Information lists the
excluded studies with reasons for
exclusion. The level of agreement
between the 2 reviewers during the
full-text screening phase was
substantial (x = 0.777; 95%
confidence interval, 0.717-0.837).

Characteristics of Included Studies

Of the included 117 studies, the
majority were RCTs (53.8%) and
CBAs (42.7%), whereas 4 were ITS
studies (3.4%). The majority of the
studies were conducted in high-
income countries (86.3%),
specifically the United States
(40.1%), Canada (15.3%), and the
United Kingdom (11.1%). The types
of injuries mostly examined were
road injuries (75.2%), followed by
burns (18.8%), falls (18.8%),
poisoning (8.5%), and drowning
(5.9%). In the majority of the
studies, researchers evaluated the
effectiveness of educational
interventions (91.4%), whereas few
assessed policies, laws and legislation,
and infrastructure and engineering
interventions. Knowledge, attitudes,
and behaviors were the main
outcomes assessed (91.4%), whereas
12.1% of the included studies were
assessments of the effectiveness of
interventions on injury rates. The
characteristics of included studies are
summarized in Table 1.

Assessment of Quality of Evidence

In Figs 2, 3, and 4, we provide a
summary of the risk-of-bias
assessment of RCTs, CBAs, and ITS,
respectively. The detailed risk-of-
bias assessment for each included
study is provided in Supplemental
Information. Overall, the quality of
the evidence from the included RCTs
was considered moderate, given that
most of the studies scored as low
risk in the domains related to
attrition (incomplete outcome data),
detection (blinding of outcome
assessment), and reporting bias. Half
of the studies scored as unclear risk
in the domains related to selection
bias and performance bias. Overall,
the quality of the evidence from the
included CBAs was considered
moderate. The majority of the
studies scored as low risk for
baseline outcome measurements
and baseline characteristics,
whereas half of the studies scored
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FIGURE 1

Selection process flowchart.

as unclear risk for selective outcome
reporting, incomplete outcome data,
and protection against
contamination. For the included ITS
studies, the overall quality of the
evidence was judged as high. All
studies scored as low risk for the
shape of intervention effect and the
likelihood of the intervention to
affect data collection, and most
studies scored as low risk for
independency of intervention of
other changes and blinding of
outcome assessment. Half of the
studies scored as low risk for
incomplete outcome data, and half
scored as high risk on selective
outcome reporting.

S4

Studies excluded

Duplicates removed
n=10582

Studies excluded
n=19138

Screening of
systematic reviews

n=201

Reasons for exclusion

Not population: 362

n =543 Not design/type: 160
Not intervention: 19
Missing full texts: 2
Findings

We organized the study findings
according to the type of injury and
its associated interventions adopted.
We present the details of
interventions, outcomes, and key
results of included studies in
Supplemental Information.

Road Injury

Road safety studies (n = 88)
claimed the largest share of the
injury intervention programs and
incorporated multiple approaches
aimed at improving vehicle, bicycle,
and pedestrian safety (Supplemental
Information).
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Laws and Legislation

In 4 studies, researchers proved
effectiveness in reducing traffic-
related injury rates*®'%® and
increasing bicycle helmet use
among school-aged children, with
more compliance in younger
children (ie, elementary).>®
Enforcement of an ordinance
mandating bicycle helmet use
coupled with helmet giveaway and
education was found to be highly
effective in increasing helmet use
among children aged 5 to

12 years.®®

53,65

Infrastructure

Two studies revealed that the
combination of infrastructure and
instructions had positive results in
improving pedestrian safety among
children."** Children in combined
interventions displayed improved
safety behavior compared with
those in education-only groups.*®
Pedestrian safety intervention
programs at a school consisting of
education and infrastructure
changes, including crossing guards
and physical barriers, were effective
in reducing hazardous events.?!

Cycling Training Courses

Cycling training programs and
courses at school in 3 studies were
found to be effective in teaching
children simple behavioral
strategies, such as signaling, visual
search behavior, and slowing down
while approaching an
intersection,’*® and in improving
children’s cycling skills.>” One study
assessing a cycling safety skills
course (Kids CAN-BIKE) revealed no
impact on improving safe cycling
behaviors, knowledge, or attitudes
among 4th-grade children.’?

Helmet Use Educational Interventions
In 24 studies, researchers evaluated
the effectiveness of interventions
aimed at promoting bicycle helmet
use. Eleven studies included

BOU-KARROUM et al



TABLE 1 General Characteristics of the Included Studies

Characteristic No. (%)
No. studies included 17
Classification of the country
High income 101 (86.3)
United States 47 (40.1)
Canada 18 (15.3)
United Kingdom 13 (11.1)
Australia 8 (6.8)
Sweden 3 (2.5)
New Zealand 3 (2.5)
Israel 2 (1.7)
Spain 2(1.7)
The Netherlands 2 (1.7)
Other high-income countries 3 (2.5)
Upper middle income 15 (12.8)
China 9 (7.6)
Brazil 2 (1.7)
Iran 2(1.7)
Mexico 1(8.5)
Malaysia 1(8.5)
Lower middle income 1(8.5)
Indonesia 1(8.5)
Type of study design
RCT 63 (53.8)
CBA 50 (42.7)
ITS 4 (3.4)
Type of injury®
Road 88 (75.2)
Burn 22 (18.8)
Fall 22 (18.8)
Poisoning 10 (8.5)
Drowning 7 (5.9)
Type of interventions®
Educational 107 (91.4)
Physical education and trainings 7 (6.0)
Policies, laws, and legislation 4 (3.4)
Infrastructure and engineering 4 (3.4)
Outcomes assessed”
Knowledge, attitudes, and behaviors of children and parents 107 (91.4)
Injury rates 14 (12.1)
@ Percentage exceeds 100 because >1 option can apply.
110,133

educational interventions coupled
with the distribution of discounted
or free helmets. The educational
interventions included single or
multiple components, such as
classroom-based teaching, counseling,
posters, messages from a former
Olympic cyclist, exhibitions, sKits,
stories, and parent information nights.
Seven studies revealed a positive
impact on helmet ownership®” and
use,¥7/55828389100.138 ity 1 revealing
no difference in helmet use when cost
sharing was required.® Three studies
yielded mixed results on helmet use,
with findings from 2 revealing a
positive impact on helmet ownership
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and no impact on helmet use
and 1 revealing a positive impact in
high-income schools and no impact in
low-income schools.'** One study
revealed no impact on either.’*® In 6
studies, researchers evaluated the
effectiveness of interventions
developed on the basis of the
PRECEDE (Predisposing, Reinforcing,
and Enabling Constructs in
Educational Diagnosis and Evaluation)
framework, examining factors
surrounding an intervention,
including predisposing (ie, high
helmet cost), enabling (ie, education
and free/discounted helmets), and
reinforcing (ie, parental education,
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rewards for helmet use).”* These
studies all yielded favorable
outcomes, indicating increased bicycle
helmet use®®”%”® and decreased
bicycle-related head injuries
regardless of income,®® sex, or age61
in addition to an improvement in
knowledge.”* Multicomponent
educational interventions revealed
favorable outcomes in knowledge and
safety behaviors’®'® and proper
helmet use,*® a decline in bicycle
injury rates,”” and increased helmet
ownership and use.®®8¢%9116 Finally,
1 study evaluating a low-cost eHealth
software program teaching about
bicycle safety and helmet wearing
revealed a positive impact on safety
knowledge and behaviors.”®

Other Educational Interventions
Thirty-one educational interventions
adopted various approaches to
promote child pedestrian safety,
including the PRECEDE

framework,> %127 tabletop and
roadside training,**'2%13% virtual
reality road safety training,®>*
101,120-123131,132 jp4 0o pive
computer-based video games,
educational videos,''#1%® active
learning intervention
programs,”6:105:143,144
educational interventions
and training,®? and the Think First
Head and Spinal Cord Injury
Prevention Progralm.ss'm'l”'141 These
approaches revealed improvement in
children’s safety knowledge and
behavior when crossing the road.
Additional educational interventions in

24 studies targeted various aspects of
road safety,34394346-49,63,646681.87,

88,90,97,98,107,109,114,117,137,146

33,56

school-based
36,91,135,145

including
programs focused on the etiology of
spinal cord injury,'*” bicycle safety,'**
alcohol use,*® helmet and seat belt
use,*®298117 and booster seat use.*?
The overwhelming majority of these
educational interventions revealed
improvement in children and parents’
safety knowledge and practices. Of
note, the integration of an injury
prevention specialist in an interactive
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

0% 25%

5b% 75%  100%

[ Low risk of bias

[ unclear risk of bias

[l Hioh risk of bias

FIGURE 2
Risk-of-bias graph of RCTs.

setting substantially enhanced the
effectiveness of the interventions

compared with computerized tools.®®

Falls

In 22 studies, researchers reported
on the effectiveness of fall
prevention interventions in reducing
fall-related injuries and enhancing
knowledge, attitudes, and behaviors
(Supplemental Information).
Eighteen studies were evaluations of
educational interventions,*®°¢67818890,
102-104,106109,115,117,11837,139,141,146 3
were of physical education and
training,so's‘k70 and 1 was of
infrastructural changes.”” Educational
interventions encompassed the Think
First for Kids program, the Risk Watch
program, and interactive educational
sessions using cartoons, puzzles, and

multicomponent approaches, such as
lectures, lessons, presentations, videos,
and posters. These interventions
revealed positive results in terms of
improving fall safety knowledge,
attitudes, and risk-taking behaviors
(eg, increased use of protective gear).
One study revealed that coupling
education about hazards in schools
with close follow-up with an engineer
and assistance in funding can be
effective in reducing fall hazards.
Researchers who explored the
effectiveness of physical education and
training showed favorable results in
improving balance and motor control
ability,”® diminishing children’s
harmful responses to falls>* and
reducing fracture incident rates>°
more specifically with an increased
number of years of physical

118

education.” Researchers of 1 study
investigated playground infrastructure
modifications (eg, changing the surface
from wood fiber to granite sand) and
showed a positive correlation with
decreased arm fractures among
children.””

Burns

Authors of 22 studies evaluated the
effectiveness of educational
interventions and programs,
including videos, instructions,
lectures, and interactive sessions,
embedded in curricula to improve
knowledge, attitudes, and behaviors
about burn injuries among
school-aged children (Supplemental
Information). The majority of
education interventions were
delivered at school with

Were baseline outcome measurements similar?

Were incomplete outcome data adequately addressed?
Was knowledge of the allocated interventions adequately prevented during the study?
Was the study adequately protected against contamination?

Was the study free from selective outcome reporting?

Were baseline characteristics similar?

Was the study free from other risks of bias?

o7

%

2t% 50% 75%

| [ Low risk of bias

[Junciear risk of bias

[l High risk of bias

FIGURE 3
Risk-of-bias graph of CBAs.
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Intervention independent of other changes

Shape of the intervention effect prespecified

Intervention unlikely to affect data collection

Knowledge of the allocated interventions adequately prevented during the study
Incomplete outcome data adequately addressed

Selective outcome reporting

Other bias I

0%

2t 50% 75%  100%

[ Low risk of bias

[]unciear risk of hias

[l High risk of bias

FIGURE 4
Risk-of-bias graph of ITS studies.

1 intervention complemented by
in-home visits and installation of
smoke detectors,”® 2 interventions
delivered at home,®'3* and

1 intervention delivered at a
research laboratory.*! Seventeen
studies had favorable results in
terms of improving burn safety

knowledge, behaviors, and
skills, +1:44:46:63.71,75,78,80,81,88,90,96,

124,134,140,142,146 \, hareas 5 revealed

no impact.3>*646%98119 of note, 2
studies revealed the positive effect
of a multicomponent education
intervention on decreasing the
frequency of burn injuries in the
intervention group.%'146

Poisoning

In 10 studies, researchers
investigated the impact of
educational interventions on
improving safety knowledge,
attitudes, and behaviors about
poisoning among school-aged
children*6:6366:81,84,85,88,90,109,146
(Supplemental Information). The
majority of the interventions were
administered in a school setting,
with 1 study administered at a
pediatric clinic.®® Educational
programs such as the Injury
Minimization Program and Risk
Watch revealed little improvement
in children’s poisoning prevention
knowledge.®*®#! Nonetheless,

PEDIATRICS Volume 149, number s6, June 2022

multicomponent educational
interventions that included letters,
handbooks, posters, lectures,
educational videos, manuals, and
parents-child discussions were
found to significantly increase
knowledge about safety, improve
injury risk behavior,*®8*199.146 3nq
decrease poisoning frequency in
intervention groups.88'9° A
multisensory interactive teaching
approach was adopted in 1 study to
educate children about chemical
hazards; it proved effective in
improving long-term knowledge
retention compared with a
traditional teacher-centered
educational approach.®> Receipt of
safe behavior instructions through a
computerized kiosk in a pediatric
emergency department revealed
limited improvement in parental
safe practices compared with
information delivered by an injury
prevention specialist.66

=

Drowning

Among the 7 studies of educational
drowning interventions for school-
aged children (Supplemental
Information), researchers of 5
evaluated the usefulness of adopting
multicomponent education
programs (ie, videos, presentations,
lectures, brochures, booklet, leaflets,
information cards, promotional
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materials),*®638893128147 yhereas

those of 1 assessed a testimonial-
based video intervention.'?® Five of
these studies were administered in a
school setting,**%

88125128 yhereas 1 study was
administered at the swimming
pool.® All 7 studies consistently
showed positive results in terms of
improving children’s behaviors and
safety knowledge*®6388125128 44
parental knowledge'*” and
supervision of children at public
swimming pools.”® One study found
positive results in terms of
decreasing minor and serious
unintentional drowning.88 Of note,
the reported positive results
significantly differed across various
age groups, with a major
improvement observed in younger
compared with older age groups
(eg, 6-10 vs 11-14 and 5-7 vs 8-12
years) 93128

DISCUSSION

In this systematic review, we
identified 117 studies that evaluated
injury interventions and their
effectiveness in preventing
unintentional injuries among school-
aged children. Despite the high
prevalence of injuries in children of
LMICs, we confirm that there are a
limited number of intervention
studies in these countries, as

S7



corroborated by findings from other
reviews that noted similar
evidence.'®?%1*8 One plausible
explanation is the inadequate safety
measures adopted and the neglected
efforts taken by these countries to
prevent injuries in school-aged
children.

This review reveals that the
majority of the injury intervention
studies reported in the literature
evaluated traffic-related injuries
compared with other types of
injuries such as poisoning and
drowning, which claim a large share
of the school-aged children injury
burden. The focus of most reported
studies was on educational
interventions and their effectiveness
in preventing unintentional injuries,
whereas that of a smaller number of
studies was on other types of
interventions, such as laws and
legislation and engineering and
infrastructure. Of note, researchers
mainly reported the impact of
interventions on knowledge,
attitudes, and behaviors with limited
evidence on effectiveness in
reducing injury, hospitalization, or
mortality rates, which can be
explained by the educational nature
of most of the interventions
investigated. Another explanation of
the dearth of studies assessing the
aforementioned outcomes could be
the challenges in conducting and
designing such studies in terms of
the intensive resources and large
sample sizes required.

On the basis of the findings of this
review, we suggest that
multicomponent educational
interventions, including school-
based curricula such as the Injury
Minimization Program for Schools,
Risk Watch, and Think First, can be
effective in improving safety
knowledge, attitudes, and behaviors
among school-aged children.
However, evidence from the
included studies reveals that
complementing educational

S8

interventions with other approaches
can substantially increase
knowledge retention, foster
behavioral changes, and result in
more effective interventions. For
instance, distributing free helmets
along with educational interventions
leads to an increase in bicycle
helmet use among children, mainly
as a result of overcoming the
financial barrier associated with
helmet use among low-income
families. Multiple factors should be
considered when designing
educational interventions. For
instance, parents’ involvement in
educational interventions is equally
important and shown to improve
safety knowledge and behaviors
among children. Similar evidence
has been noted by authors of
another review,'3 confirming that
interventions targeting parents are
effective in reducing child injuries.
As opposed to passive teaching,
active and engaged learning are
additional contributing factors to the
success of injury interventions.
Interactive sessions and simulation
exercises lead to increases in the
effectiveness of education
interventions targeting school-aged
children. Simulation exercises alone
through trainings on tabletops or in
virtual environments revealed
promising results in improving road
crossing behavior in school-aged
children. Although we found in this
review breadth of evidence on the
effectiveness of educational
intervention on safety knowledge
and behaviors, there is limited
evidence on the impact of these
educational interventions on injury
rates.”®

Laws and legislation were found to
be major contributors to effective
road safety interventions,
particularly in increasing bicycle
helmet use and reducing traffic-
related injury rates among school-
aged children. These findings are
consistent with Cochrane reviews
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revealing that mandatory bicycle
helmet legislation is effective in
increasing helmet use and in
reducing head injuries."*>**° Qur
review reveals the scarcity of
studies evaluating policies, laws, and
legislation aimed at preventing
other types of unintentional injuries.
Of note, our findings underscore the
age variation in safety regulation
compliance, as younger children
were more likely to abide by
regulations, suggesting the need to
couple laws and legislation with
enforcement when dealing with
older children.

In a limited number of the included
studies, researchers evaluated the
effectiveness of infrastructural
interventions coupled with
instructions and education in
reducing injury risks and improving
safe behaviors among children.
These findings reveal the relevance
of infrastructure modification and
built-in safety and their effects on
reducing falls and in improving
pedestrian safety among school-aged
children.

Implications for Research, Practice,
and Policy

In this review, we have identified a
major knowledge gap in the impact
of unintentional injury prevention
interventions on child injury
morbidity and mortality rates. We
used rigorous methods to highlight a
gap in evaluating the effect of
policies, laws, and legislation on
preventing unintentional injuries
among school-aged children; this is
also applicable when it comes to
interventions assessing
infrastructure and engineering
changes. We encourage global
researchers to focus their future
investigations on addressing these
knowledge gaps, mainly the
effectiveness of different
interventions in averting injury
morbidity and mortality.
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With this review, we provide a
powerful tool to inform
policymakers and other
stakeholders, interested in designing
and delivering interventions to
reduce risks of unintentional
injuries in their communities.
Funders are called on to invest in
research on the effectiveness of
unintentional injury prevention
interventions in LMICs given the
high burden of unintentional
injuries in these countries and the
limited contextualized evidence.

Strengths and Limitations

This systematic review has 3 main
strengths. First, to our knowledge, it

is the first to examine a wide range
of interventions to prevent
unintentional injuries in school-aged
children. Second, we used standard,
explicit, and rigorous methods in
conducting this review'>! and
followed standard methods for
reporting.152 Third, we conducted a
comprehensive search on multiple
databases and the references of all
relevant articles. We have also
included RCTs, CBAs, and ITS
studies, which can provide high-
quality evidence. One of the
limitations of this review is the lack
of feasibility to perform a
meta-analysis and data pooling
because of the variety of

interventions, outcomes assessed,
and measurement methods.
Moreover, the majority of included
studies are conducted in high-
income countries, which makes it
challenging to generalize the review
findings to LMICs.

ABBREVIATIONS

CBA: controlled before-and-after
study
ITS: interrupted time series
LMIC: low- and middle-income
country
RCT: randomized controlled trial
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