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Objective: To evaluate the effectiveness of school-based
interventions in promoting child safety and reducing unintentional
childhood injuries.

Methods: This cluster randomized trial with 1:1 allocation of
clusters to intervention and control arm was conducted in the
public and private schools of Dakshina Kannada district,
Karnataka, over a period of 10 months. Study participants
included children from standard 5-7 in schools selected for the
study. 10 schools that could accommodate 1100 students each,
were randomly allocated to the interventional and control arm. A
comprehensive child safety and injury prevention module was
developed based on the opinions of school teachers through
focus group discussions. This module was periodically taught to
the students of intervention arm by the teachers. The children in
control arm did not receive any intervention. Outcome was

assessed by determining the incidence of unintentional injuries
and type of injuries from the questionnaire used at the baseline,
and at the end of three, six, and ten months.

Results: Unintentional injuries declined progressively from
baseline until the end of the study in both the interventional arm
(from 52.9% to 2.5%) and control arm (from 44.7% to 32%) [AOR
(95% CI) 0.458 (0.405-0.518); P value <0.001]. The decline in
incidence of injuries in the interventional arm was higher than that
in the control arm (50.4% vs 12.7%; P <0.001).

Conclusion: School based educational intervention using child
safety and injury prevention modules is effective in reducing
unintentional injuries among school children over a 10-month
period.
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nintentional injuries specifically cause up to

950,000 deaths among children under 18

years annually [1] and more than half of

these deaths are reported from Sub-Saharan
Africaand SouthAsia[2]. Asidefrom mortality, accidental
injuries can also lead to long-lasting emotional, physical,
behavioral and developmental disabilities in children,
which in turn could adversely affect the health and socio
economic aspectsof anation[3].

Prevention of injuries has been classified into three
strata of primary, secondary and tertiary prevention, as
per amodel suggested by World Health Organization [4].
The above-suggested WHO model can be incorporated
while designing an effective school-based injury-
prevention program. This can be used to address the
policies and procedures, capacity building of school
teachers, the physical environment of the school, and the
curriculumin acoordinated manner.

There is little existing evidence to prove that
educational interventions alone are sufficient in reducing
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theincidenceof unintentional injuries[5]. Further studies
are required to evaluate the impact of school-based
interventionsoninjury occurrenceascurrent studiesonly
show aweak association between the two [5]. Thus, this
study was conducted to evaluate the effectiveness of
school-based interventionsin promoting child safety and
reducing unintentional injuries.

METHODS

The study was conducted in the public and private schools
of DakshinaKannadadistrict, Karnataka, over aperiod of
10 monthsfrom July, 2017 to March, 2018. It wasacluster
randomized trial with 1:1 alocation of clusters into
intervention arm and control arm, where schools are
considered as clusters. After excluding schools based on
their willingnessto participateand existing participationin
any child safety and injury prevention program,
randomization of schools was done to accommodate 10
schools in the intervention arm and 10 schools in the
control arm by simplerandom method. Duerepresentation
was provided to both public and private schools in both
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arms. The study participantsincluded 1100 children from
standard 5-7 in the schools selected for the study. We
assumed there would be 40 students in each section of
thesestandards. By enrolling all the studentsof aparticular
section, we would be enrolling 120 students from each
cluster for the study. Selection of asection for aparticular
classwas done by adopting simplerandom technique.

The sample size for the study was calculated by
considering apreval ence of 23% childhood injuriesasper
a previous study [6]. The proposed intervention was
considered effectiveif it reduced theincidenceof injury to
15%. Hence, to account for the 8% reduction as significant
at 90% power, 5% level of significance and at two-sided
test, the sample sizewas calculated to be 503 in each arm.
Asitwasacluster-randomizedtrial, we presumed adesign
effect of 2 and the samplesizewas 1006. Asweanticipated
amaximum of 10% lossduring thefollow-up period of 10
months; thefinal samplesizewascalculatedtobe 1107 in
eacharm.

A comprehensive child safety and injury prevention
module was then developed based on the opinions of
school teachersfrom both urban and rural settingsthrough
focus group discussions. Later, subject experts validated
the contents of the module. This comprehensive pictorial
modul e consisted of child saf ety and measuresto betaken
by the children for the prevention of unintentional
childhood injuriesdueto road traffic accidents, fall, burns,
drowning, poisoning, animal related and other domestic
Causes.

Two teachers (including one physical training/sports
teacher) from each school of theinterventional arm were
trained using this module. The teachers then taught the
children on aperiodic and regular basisfor the duration of
the study, using an instruction manua for modular
teaching (25-30 hourson an average was spent per school).
The students in the control arm received the
comprehensive modular training after the end of thefinal
data collection. While imparting this modular training,
emphasiswasgiven for child safety and injury prevention
strategiesto beincul cated by thechildren.

Thetool used for datacollection wasasemi-structured
guestionnaire developed based on World Hedth
Organi zation guidelinesfor conducting community surveys
oninjuriesandviolence[7]. Thiscaptured theincidence of
unintentional injuries and the type of injuries among
schoolchildren of both armsin the preceding three months.
The same questionnaire was administered for both the
groups at baseline, and at three, six, and ten months of the
study. Outcome was assessed by the same set of
investigatorsat each point of timein both intervention and
control arm students.
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Clearance was obtained from the institutional ethics
committee and permission was taken from the Block
Education Office. Due clearance was & so obtained from
the schooal principals where the study was conducted. As
the study participants were children younger than 18
years, awritten informed consent was obtained fromtheir
parents before enrolment into the study. Assent from the
students were aso obtained. Confidentiality and
anonymity was maintained throughout the studly.

Satistical analysis: All thedatacollectedinthefield were
managed at the central coordinating site. The variables
werecoded and entered into Statistical Packagefor Social
Sciences Version 25.0 (IBM Corp). Descriptive statistics
and inferential statistics (Z test for difference in two
proportions, and generalized estimation equations (GEE)
was used to test the overall effectiveness of the inter-
vention acrossthe groupswith time) were used to express
theresults. P<0.05was considered statistically significant.

RESULTS

Out of 2327 children who were enrolled into the study at
baseline, 1177 children were in the interventional arm
and 1150 were in the control arm (Fig. 1). The baseline
dataisprovidedinTablel.

Incidence of unintentional childhood injuries among
schoolchildren of interventional and control group during
the study period isshownin Tablell. Nearly half of the
study participantsof theintervention (52.9%) and control
(44.7%) group had injuries in the preceding 3 months at
the baseline. The incidence of injuries declined
progressively from baseline until the end of the study
among childrenin both the groups[Adjusted OR (95% Cl)
0.46 (0.40-0.52; P <0.001] (Fig. 2).

Theextent of declineinincidence of injuriesfromthe
start of the study till theend intheinterventional armwas
higher thaninthecontrol arm (50.4% vs 12.7%; P<0.001).

Table | Basdline Characteristics of Sudy Participants
(N=2327)

Characteristics I ntervention group Control group
(n=1177) (n= 1150)
Malesex 658 (55.9) 500 (43.5)
Class
5th 367 (31.2) 362 (31.5)
6th 306 (26.0) 501 (43.5)
7th 504 (42.8) 287 (25.0)
Urban locality 656 (55.7) 314 (27.3)
Government school 507 (43.1) 408 (35.5)

Valuesin no.(%).
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Tablell Incidenceof Unintentional Childhood I njuries

Unintentional injury  Intervention group Control group

Basdline 623 (52.9) 514 (44.7)
3mo 224/1179 (19.0) 382/1123 (34.0)
6mo 107/1184 (9.0) 442/1175 (37.6)
Endline 29/1169 (2.5) 356/1113 (32.0)

Incidence based on generalized estimating equations (GEES). Valuesin
/N (%). Adjusted OR (95% C1)=0.45 (0.40-0.52), P<0.00L.

Various causes of unintentiona childhood injuries
across both groupsthroughout the duration of the study is
depicted in Suppl. Table I. Fall was the most common
cause of injury among children of interventional (56.8%)
and control group (46.7%) at baseline. Decline in the
incidence of unintentional injurieswasobserved in boththe
groupsacrossall categories.

DISCUSSION

We found that the incidence of unintentional injuries
among studentsin both the control arm andinterventional
arm decreased compared to baselineincidence. However,
the extent of decrease was much greater in the inter-
ventional arm. While comparingincidencesin both groups
across specific categories, the number of children who
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Fig. 2 Trends in incidence of unintentional childhood injuries
over 10 months.

sustained injuries from road traffic accidents, falls and
others decreased to a larger extent in the interventional
group compared to the control group with the biggest
reduction notedinfalls.

A randomized pre-test and post-test comparative
designstudy, ‘ Think First for Kids' [8] conducted among
grade 1, 2 and 3 students, evaluated the outcome of an
injury prevention program. Theresultsof thisstudy showed
that students in the interventional group had lesser self-

| Assessed for dligibility (=209 clusters)

Enrollment

Excluded (n=177)
Not meetinginclusion criteria(n=65)

Declined to participate (n=35)
Other reasons (n=77)

| Randomized (n=32) |

!

Intervention arm (10 clusters, n=1177 students)
Received allocated intervention (10 clusters)
Averagecluster size- 119 (range, 66-156)

\

Follow upvisit at 3rd, 6th and 10th month
Lost to follow up and discontinued intervention -

Allocation

Follow-up

Ocluster
‘L Analysis J/
Analyzed (n= 10 clusters, n=1169 students - Analyzed (n=10 clusters, n=1113 students -
at 10th month) at 10th month)
» Excludedfromanalysis- O cluster + Excluded fromanalysis- O cluster

l

Control arm (10 clusters, n=1150 students)
Average cluster size-114 (range, 69-155)

i

Follow up visit at 3rd, 6th and 10th month
Losttofollow up- 0 cluster

Fig. 1 Flow diagram of the study.
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among school children.

WHAT THIS STUDY ADDS?

« A school-based educational intervention is effective in reducing the incidence of unintentional childhood injuries

reported high-risk behaviors, and increased knowledge
about ‘safe’ behaviors to avoid injuries as compared to
studentsinthe control arm. In another study inrural China
[9], amulti-level educational interventional model (open
letter about security instruction distributed to parents,
children’sinjury-avoidance poster put up at schools, and
multimediaresource-aidsfor health education) improved
knowledge and safety attitudes among students in the
intervention arm ascompared to the control arm.

It is interesting to note that the incidence of
unintentional injuries decreased among children in the
control group aswell. We hypothesizethat thiscould bedue
to a combination of various factors. This includes the
learning curve of the child after experiencing an
unintentional injury and knowledge gained over timefrom
other sources such as parents or public health awareness
campaigns.

From our study we also noted that the biggest
reduction in unintentional injuries was in the category of
falls among children in the interventiona arm. The
educational module imparted knowledge on safe
behaviorsat homeand whileplaying outdoors. Therewere
pictoria representations of scenarios which most-likely
lead to falls such as playing on escalator and climbing
trees. Another study by Morrongiello and Matheis [10]
used asimilar educational intervention and it wasshownto
reduce falls, particularly in the playground, through the
‘practicewhat you preach’ project. Children had lessrisk-
taking behavior and more safe practices after the
intervention.

Unintentional injuriesdueto road traffic accidentsalso
considerably reduced in the interventional group as
compared to thecontrol group. Pictorial representati ons of
Dosand Don'tsrelated to Road saf ety was used to educate
children every week. Another public school based
educational intervention to improve attitudes, increase
knowledge and change unsafe road practices was
implemented in four schools in Mexico among 219
children and teenagers[11]. A significant improvement in
theattitude, practicesand knowledge of involved students
were seen. The number of students suffering from burns
decreased significantly intheinterventional groupwhileit
remained constant in the control group, showing the
effectiveness of the educational module in this area. A
cluster randomized controlled trial evaluating an injury
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prevention program “Risk Watch’ in 20 primary schools
among 459 children aged 7-10 yearsin Nottingham, UK
showed similar results [12]. At the end of this one-year
injury prevention program, it was effectiveinincreasing
few aspects of children’s knowledge of fire and burn
prevention skills, although it had little effect on self-
reported saf ety behaviors, unlike our study.

The main limitation of our study isthat itisasingle
centric study and had a short duration of follow-up. The
results obtained regarding the prevention of unintentional
injuries among children using educational interventions
cannot be extrapolated until further multi-centric studies
show the same results. As this school based intervention
using child safety andinjury prevention modulewasfound
to be effective in reducing the incidence of unintentional
injuries; this modular intervention can be considered for
incorporating it in the school curriculum, after obtaining
evidencefrom well-planned multi-centric studiesincorpo-
rating alonger follow-up.

To conclude, the school based educational inter-
ventions using the child safety and injury prevention
module have significantly reduced the incidence of
unintentional injuries among children in the intervention
arm when compared to students of control armwhere such
educationa interventionswerenot given.
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Supplementary Table I Causes of Injuries Among Study Participants During the Study Period

Causes of Intervention group Control group
injuries®
Baseline | 3mo 6 mo Endline | Basdline 3 mo 6 mo End line
(n=623) (n=224) (n=029) | (n=514) (n=382) (n=442) | (n=356)
(n=107)
Fall 354 (56.8) | 154 (68.7) | 58 (54.2) | 15(51.8) | 240(46.7) | 222(58.1) | 229(51.8) | 192(53.9)
Road traffic | 135(21.7) | 25(11.2) | 13 (12.1) |2(06.9) | 111(21.6) | 63 (16.5) |74 (16.7) | 27 (07.6)
injuries
Burns 41 (06.6) | 17(07.6) | 17(15.9) | 1(03.4) |25(04.9) |21(05.5) |29(06.6) |25(07.0)
Poisoning - - - - - - 1 (00.2) -
Drowning | 1(00.2) |- - - - - 2(00.5) | 2(00.6)
Animal 11 (01.8) | 06(02.7) | 3(02.8) - 11(02.1) 10 (02.6) | 10(02.3) | 7(02.0)
related
Others® 93(149) |24(10.7) | 18(16.8) | 11(37.9) | 132(25.7) | 71 (18.6) | 102 (23.1) | 103 (28.9)

2V/alues in no. (%). Multiple responses were received; "Cuts by sharp objects, thorn/nail pricks, collision with
heavy/hard objects etc.

INDIAN PEDIATRICS

VOLUME 58—JUNE 15,2021




