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Abstract

Injuries are a leading cause of death and disability among children. Numerous injury preven-

tion strategies have been successful in high-income countries, but the majority of uninten-

tional injuries happen to children living in low- and middle-income countries (LMICs). This

project aims to delineate the childhood injury prevention initiatives in LMICs. For inclusion,

peer-reviewed articles needed to address unintentional injury, include children <18, assess

a prevention-related intervention, contain a control group, and be published after 1988. Two

pairs of reviewers evaluated articles independently to determine study eligibility. 74 articles

were included. 30 studies addressed road traffic injuries, 11 drowning, 8 burns, 3 falls, 8 poi-

sonings, and 21 an unspecified injury type. The findings show positive effects on injury out-

come measures following educational interventions, the need for longer follow-up periods

after the intervention, the need for effectiveness trials for behavior change, and the need for

an increase in injury prevention services in LMICs. This is the first systematic review to sum-

marize the prevention initiatives for all types of childhood unintentional injuries in LMICs.

Increased attention and funding are required to go beyond educational initiatives with self-

reported measures and little follow-up time to robust interventions that will reduce the global

burden of unintentional injuries among children.

Introduction

Five million deaths are attributed to injury globally every year, and 12% of these are among

children [1]. Globally, injuries are a leading cause of death and disability among children [2].

Over 900,000 children under the age of 18 die every year due to unintentional injuries [2].

With this review, we identified the current state of childhood injury prevention programs in

low and middle-income countries (LMICs), including seemingly effective intervention meth-

ods as well as challenges and gaps in current research efforts.
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While most reports focus on injury mortality rates, morbidity is another important factor

to consider when estimating the impact of injuries on the individual, the society, and the

health care system. It is well established that children who have disabilities are generally more

likely “to die young, or be neglected, malnourished and poor” [3]. The Child Injury Pyramid is

a known concept that visualizes the enormous number of children being injured and requiring

medical attention for each death reported [2]. In a sample of 250,000 people in 5 different

Southeast Asian countries, UNICEF and the Alliance for Safe Children found that for each

reported death in children, 12 children were admitted to the hospital or were permanently dis-

abled, while 34 children required medical care or were unable to attend work/school due to

the injury [4]. Therefore, the prevention of childhood injuries in LMICs is critical to decrease

the global burden and limit the detrimental impact childhood injuries can have on individuals,

their families, and health care systems [5].

The World Health Organization (WHO) released a report on child injury prevention in

2008, detailing the main injury types and ways of prevention, since we cannot assume that pre-

vention strategies that are successful in high-income countries (HICs) will be equally effective

and realizable in LMIC settings [6]. The five major categories defined by the WHO include

road traffic injuries (RTI), drowning, burns, falls, and poisonings [2].

Ninety-three percent of all child mortality due to RTI occurs in LMICs [2]. By 2030, RTIs

are predicted to be the fifth leading cause of death and the seventh leading cause of loss of dis-

ability-adjusted life years (DALYs) worldwide. In regard to drowning, 98% of incidents occur

in LMICs, particularly in rural areas with open bodies of water [2]. Children under the age of

five are at the greatest risk for drowning and drowning survivors can suffer permanent neuro-

logical damage [7, 8]. For burns, the mortality rate varies greatly between LMICs and HICs, at

4.3 per 100,000 vs. 0.4 per 100,000, respectively. Burns are the only category of unintentional

injuries in which females are at higher risk than males. While understudied, reports have

found higher rates of self-harm in young females as a result of domestic violence, as well as a

direct form of interpersonal violence towards females, which could have been reported as

unintentional injuries instead [9, 10]. The increased risk in Southeast Asia specifically is associ-

ated with open cooking equipment and low socioeconomic status [11]. In a review on burns in

SSA, the leading cause of burns was scalds with 59%, followed by flames in 33%. The male-to-

female ratio was almost equal, and burns disproportionately affected children below the age of

10 years with 83% of reported burns [12].

The majority of mortality caused by falls is seen in older adults, but non-fatal falls are a

major cause of loss of DALYs in children under the age of 15 [2]. There is a strong association

with fall mortality and socioeconomic status, as many prevention initiatives are more widely

used in HICs [13, 14]. Fatal poisoning rates are more than four times higher in LMICs com-

pared with HICs, with acute poisonings often related to fuels commonly used in households

for cooking and lighting like paraffin or kerosene [2]. Poisonings as a result of domestic vio-

lence may also be reported as “unintentional” in hospital settings [15].

More than 10 years after this WHO report, much work remains to be done, particularly in

LMICs. Numerous cost-effective injury prevention strategies have been proven successful in

HICs, but the majority of these unintentional injuries happen to children living in LMICs [15].

While injuries are often predictable and preventable, due to many existing effective and

low-cost prevention initiatives, they are not widely evaluated among children in LMICs, who

are particularly vulnerable to risk factors for injury [16–19]. It is therefore necessary to

increase research in and awareness of effective prevention initiatives for childhood injuries

that are applicable in LMIC settings [18, 20]. This must be done to decrease the substantial

economic burden on society, the individual, and health care and health insurance systems
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[21]. There is a great need for coordination between and among countries facing this burden

to create solutions that are scalable and context appropriate.

A systematic review by Vecino-Ortiz et al. assessed effective interventions for unintentional

injuries among the world’s poorest billion [22]. While this review identifies interventions to

reduce mortality, our systematic review included a variety of outcomes and focused exclusively

on interventions for children. Rather than assessing the poorest billion from all countries, our

review examined interventions from all countries classified as LMIC, allowing for the consid-

eration of geopolitical structures and opportunities for implementing interventions. This sys-

tematic review aggregates and summarizes the prevention initiatives for all types of childhood

unintentional injuries in LMICs and is inclusive of primary research and additional injury

types. With this review we will present what strategies have been proven to be most effective

for 5 different injury types and different geographical locations, as well as current gaps in the

knowledge of injury prevention strategies.

Methods

Protocol and registration

This systematic review is reported in accordance with the Preferred Reporting Items for Sys-

tematic Review and Meta-Analyses (PRISMA) Statement (S3 Appendix) and is registered in

the PROSPERO database (International Prospective Register of Systematic Reviews) under the

number CRD42018091453 [23].

Eligibility criteria

Our main criteria for article inclusion were assessment of a prevention initiative for uninten-

tional injuries in children in LMICs. LMIC status and categories of unintentional injuries

(RTIs, drowning, burns, falls, and poisonings) were decided according to World Bank and

WHO criteria, respectively [24, 25]. As of the 2021 fiscal year, countries with a gross national

income (GNI) lower than $1,035 were classified as low-income countries (LICs), and LMICs

include countries with a GNI between $1,036 and $4,045 [24]. For inclusion, articles needed to

be related to unintentional injury, target or include children under the age of 18, assess a pre-

vention-related intervention, contain a control or comparison group (including pre-post

designs), and be peer-reviewed and published after 1988. 1988 was chosen as the cut-off date

to capture as many as studies as possible within a reasonable timeframe (30 years). Injuries

resulting from self-harm behavior were not included. Articles were excluded if they were

abstracts, literature or systematic reviews, meta-analysis, unpublished theses, or

commentaries.

Information sources

We searched the electronic databases PubMed, Scopus, Embase, and Global Index Medicus

(formerly Global Health Library). No exclusions were made based on the language of the arti-

cle. Reference analysis was conducted manually, and citation analysis was conducted using

Web of Science and Google Scholar.

Search

B1 in S2 Appendix shows the search terms used in the electronic databases in February 2018.

After initial data analysis, electronic databases were re-screened for articles published between

February 2018 and April 2019 (B2 in S2 Appendix) and April 2019 and May 2020 (B3 in S2

Appendix).
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Study selection and data collection

We found a total of 3960 articles in our initial search. Two reviewers independently screened

the titles and abstracts. Abstracts not providing sufficient information concerning the eligibil-

ity criteria were accessed for full-text review. Two pairs of reviewers then evaluated full-text

articles independently to determine study eligibility in the original study language. Reference

and citation analysis were done on the articles meeting inclusion criteria. Sixty articles were

included from this search (Fig 1).

We updated the same search criteria to include studies published after the initial search

(between February 2018 and April 2019. This resulted in an additional 344 articles. These arti-

cles went through the same inclusion and screening process as the initial search. Nine articles

were included from this search. A third search was conducted for studies published between

April 2019 and May 2020, resulting in an additional 397 articles to be screened. Following the

same inclusion and screening process, five articles were added from this search.

Fig 1. PRISMA flow diagram.

https://doi.org/10.1371/journal.pone.0243464.g001
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Quality of studies

To assess data quality we used the Cochrane RoB 2 tool (A1 in S1 Appendix). The Cochrane

RoB 2 tool [26] assesses risk of bias by asking questions about the study design, aim of the

study, randomization process, deviation from intended interventions, missing outcome data,

measurement of the outcome, and selection of reported result. The randomized control trials

RCTs were also assessed using the Consolidated Standards of Reporting Trials (CONSORT)

(A2 in S1 Appendix). However, in order to have a standardized classification of bias for all

studies, we classified studies as low, moderate, or high risk of bias as outlined in the Cochrane

handbook [27]. No studies were excluded from data extraction based on their assigned quality.

Data extraction

Two pairs of reviewers conducted data extraction on articles independently, and disagree-

ments were resolved through discussion. The data extraction included year of publication, geo-

graphic region of author, location of study, objective, study design, setting, intervention type,

sample size, participant characteristics and inclusion criteria, data collection and analysis

methods, reported outcomes and values, results, and main conclusions. For non-English arti-

cles, data extraction was conducted by a bilingual researcher that was a fluent or native speaker

in English and the language of the article.

Data analysis

Upon screening the articles for this review, it was concluded that a meta-analytical approach

of all of the articles would not be feasible given the high level of variability in study designs.

We thus conducted a qualitative metasummary. Thematic analysis was done by aggregating

the main outcomes of the articles by categories of injury and type of intervention.

Results

Study characteristics

In total, 74 articles were included in this review (Table 1). Fifty articles were in English, 13 in

Chinese, 5 in Portuguese, and 6 in Spanish (Table 1).

Although we only included studies conducted in LMIC, the geographic regions of first

authors included Argentina, Bangladesh, Brazil, China, Colombia, Cuba, Denmark, Germany,

Indonesia, Iran, Kenya, Mexico, The Netherlands, Pakistan, Peru, Saudi Arabia, South Africa,

Sweden, Uganda, the United Kingdom, the United Republic of Tanzania, the United States,

and the West Indies. The LMIC countries in which the studies were conducted included

Argentina, Bangladesh, Brazil, Cambodia, China, Colombia, Cuba, Grenada, India, Indonesia,

Iran, Kenya, Mexico, Pakistan, Peru, Serbia, South Africa, Sri Lanka, Turkey, Uganda, the

United Republic of Tanzania, and Zambia.

The studies were classified as having low (n = 39), moderate (n = 29), or high (n = 6) risk of

bias (Table 1, S1 Appendix).

The study characteristics, including the geographic regions of the interventions, the risk of

bias, and the location of the first authors are shown in Fig 2.

Qualitative summary of results

In our review, 30 studies dealt with RTIs, 11 with drowning, 8 with burns, 3 with falls, 7 with

poisonings, and 21 did not specify the injury type (Fig 3). Some studies addressed multiple

injury types or used more than one intervention category. A widely used framework to reduce

accidents and unintentional injuries is the 5 E’s–engineering, education, encouragement,
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ló
rz

an
o

,

E
.,

H
ı́j

ar
,

M
.,

M
o

ra
-

F
lo

re
s,

G
.,

T
re

v
iñ

o
-

S
il

le
r,

S
.,

&
In

cl
án

-

V
al

ad
ez

,
C

.
[4

0
]

2
0

0
8

S
p

an
is

h

(M
ex

ic
o

)

P
re

te
st

-

P
o

st
te

st
,
o

n
e

g
ro

u
p

L
o

w
C

o
m

m
u

n
it

y

ca
m

p
ai

g
n

N
o

t

sp
ec

if
ie

d

C
h

il
d

re
n

1
6

–
1

9

in
M

ex
ic

o

7
0

0
ch

il
d

re
n

K
n

o
w

le
d

g
e

o
f

R
T

I

p
re

v
en

ti
o

n
m

et
h

o
d

s

(S
el

f-
ap

p
li

ed

q
u

es
ti

o
n

n
ai

re
)

“E
d

u
ca

ti
v
e

in
te

rv
en

ti
o

n
s

re
p

re
se

n
t

an
in

it
ia

l

st
ra

te
g

y
fo

r
ch

an
g

es
in

k
n

o
w

le
d

g
e

an
d

p
o

p
u

la
ti

o
n

b
eh

av
io

u
rs

.
T

h
e

p
re

se
n

t
st

u
d

y
o

ff
er

s
an

ap
p

ro
p

ri
at

e

m
et

h
o

d
o

lo
g
y

to

m
ea

su
re

sh
o

rt
-t

er
m

ch
an

g
es

in
k

n
o

w
le

d
g

e

ab
o

u
t

ri
sk

fa
ct

o
rs

as
so

ci
at

ed
w

it
h

a

si
g

n
if

ic
an

t
p

ro
b

le
m

af
fe

ct
in

g
M

ex
ic

an

y
o

u
th

.”

(C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 10 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

H
ij

ar
M

,
P

er
ez

-

N
u

n
ez

R
,
S

an
to

y
o

-

C
as

ti
ll

o
D

,
L

u
n

n
en

JC
,

C
h

an
d

ra
n

A
,

C
el

is
A

,
C

ar
m

o
n

a-

L
o

za
n

o
S

[4
1

]

2
0

1
3

E
n

g
li

sh

(M
ex

ic
o

)

C
ro

ss
-s

ec
ti

o
n

al
L

o
w

C
o

m
m

u
n

it
y

ca
m

p
ai

g
n

an
d

la
w

en
fo

rc
em

en
t

an
d

ed
u

ca
ti

o
n

N
/A

C
h

il
d

re
n

1
3

–
1

8

y
ea

rs
o

ld
in

M
ex

ic
o

5
1

1
5

to
ta

l,
1

3
–

1
5

y
ea

rs
o

ld
n

=
6

1
7

,

1
6

–
1

8
y
ea

rs

n
=

2
2

5
2

K
n

o
w

le
d

g
e

an
d

at
ti

tu
d

e
sc

o
re

s
(K

A
S

)

(S
el

f-
ap

p
li

ed

q
u

es
ti

o
n

n
ai

re
)

“O
u

r
re

su
lt

s
sh

o
w

a

p
o

te
n

ti
al

m
o

d
er

at
e

im
p

ac
t,

m
ea

su
re

d
as

se
lf

-r
ep

o
rt

ed
at

ti
tu

d
e

ch
an

g
e,

re
su

lt
in

g
fr

o
m

th
e

th
re

e
in

te
rv

en
ti

o
n

ap
p

ro
ac

h
es

u
n

d
er

st
u

d
y

.
F

u
tu

re
st

u
d

ie
s

sh
o

u
ld

ad
d

re
ss

th
e

in
te

n
si

ty
o

f
ex

p
o

su
re

as
w

el
l

as
th

e

tr
an

sl
at

io
n

o
f

at
ti

tu
d

e

ch
an

g
e

in
to

sa
fe

r

b
eh

av
io

rs
.

In
fo

rm
at

io
n

g
en

er
at

ed
b

y
th

is

st
u

d
y

co
u

ld
b

e
u

se
fu

l

fo
r

lo
ca

l
au

th
o

ri
ti

es
in

th
e

in
te

rv
en

ti
o

n
ar

ea
s

to
in

fo
rm

th
ei

r

ac
ti

v
it

ie
s.

”

Ji
,

Y
.,

Y
e,

Y
.,

L
u

,
Y

.,

L
i,

L
.,

&
Y

an
g

,
G

[4
2

]

2
0

1
7

E
n

g
li

sh

(C
h

in
a)

C
lu

st
er

R
C

T
L

o
w

E
d

u
ca

ti
o

n
N

o
t

sp
ec

if
ie

d

S
ev

en
th

g
ra

d
e

st
u

d
en

ts
in

C
h

in
a

1
3

1
2

st
u

d
en

ts
in

in
te

rv
en

ti
o

n
g

ro
u

p

K
n

o
w

le
d

g
e

an
d

at
ti

tu
d

es
o

f

p
re

v
en

ti
o

n
o

f
R

T
I

(Q
u

es
ti

o
n

n
ai

re
)

“P
u

b
li

ci
ty

an
d

ed
u

ca
ti

o
n

in
te

rv
en

ti
o

n
m

ea
su

re
s

h
av

e
ce

rt
ai

n
sh

o
rt

-

te
rm

ef
fe

ct
s

o
n

th
e

p
re

v
en

ti
o

n
o

f
b

ic
y
cl

e

in
ju

ri
es

am
o

n
g

ru
ra

l

m
id

d
le

sc
h

o
o

l

st
u

d
en

ts
;
w

e
sh

o
u

ld

ap
p

ro
ac

h
in

te
rv

en
ti

o
n

m
ea

su
re

s
ac

co
rd

in
g

to

th
e

ch
ar

ac
te

ri
st

ic
s

o
f

tr
af

fi
c

in
ju

ri
es

in

d
if

fe
re

n
t

ar
ea

s.
”

(C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 11 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

Ji
n

,
H

.
Q

.,
Y

in
g

ch
u

n

L
i,

Z
h

an
g

,
S

.
L

.,
&

Y
u

,
W

.
S

.
[4

3
]

2
0

0
9

C
h

in
es

e

(C
h

in
a)

C
lu

st
er

R
C

T
L

o
w

E
d

u
ca

ti
o

n
6

m
o

n
th

s
M

id
d

le
sc

h
o

o
l

st
u

d
en

ts
in

C
h

in
a

6
7

8
4

(i
n

te
rv

en
ti

o
n

)

1
2

6
6

(c
o

n
tr

o
l)

In
ci

d
en

ce
o

f
b

ic
y
cl

e

in
ju

ri
es

.
(S

u
rv

ey
)

“P
ro

g
ra

m
o

n
ro

ad

sa
fe

ty
ed

u
ca

ti
o

n

si
g

n
if

ic
an

tl
y

im
p

ro
v
ed

th
e

re
la

ti
v

e
k

n
o

w
le

d
g
e

fo
r

m
id

d
le

sc
h

o
o

l

st
u

d
en

t
an

d
it

ex
er

te
d

p
o

si
ti

v
e

ef
fe

ct
s

in
ro

ad

sa
fe

ty
at

ti
tu

d
e

to
so

m
e

ex
te

n
t.

H
o

w
ev

er
,

n
o

si
g

n
if

ic
an

t
ef

fe
ct

w
as

fo
u

n
d

in
th

e

im
p

ro
v
em

en
t

o
n

th
ei

r

b
eh

av
io

r.
E

d
u

ca
ti

o
n

o
n

ro
ad

sa
fe

ty
sh

o
u

ld

b
e

ca
rr

ie
d

o
u

t
in

th
e

ea
rl

y
st

ag
e

o
f

ch
il

d
h

o
o

d
w

it
h

n
ew

er

an
d

m
o

re
ef

fe
ct

iv
e

in
te

rv
en

ti
o

n

ap
p

ro
ac

h
es

.”

L
i,

Z
.-

Y
.;

Z
h

an
g
,

Y
.

Y
.;

H
u

an
g

,
H

.T
.[

4
4

]

2
0

1
1

C
h

in
es

e

(C
h

in
a)

C
lu

st
er

R
C

T
L

o
w

E
d

u
ca

ti
o

n
1

y
ea

r
S

tu
d

en
ts

in
7

th
-

1
1

th
g

ra
d

e
in

C
h

in
a

1
8

2
3

(i
n

te
re

v
en

ti
o

n
)

2
3

0
6

(c
o

n
tr

o
l)

K
n

o
w

le
d

g
e

o
f

R
T

I

p
re

v
en

ti
o

n
an

d

fr
eq

u
en

cy
o

f
tr

af
fi

c

ru
le

v
io

la
ti

o
n

s

(I
n

ju
ry

re
p

o
rt

s,

in
ju

ry
k

n
o

w
le

d
g

e

su
rv

ey
)

“T
h

e
in

te
rv

en
ti

o
n

m
ea

su
re

s
o

f
h

ea
lt

h

ed
u

ca
ti

o
n

,

in
st

it
u

ti
o

n
al

iz
ed

m
an

ag
em

en
t,

st
ri

ct

en
fo

rc
em

en
t,

en
v
ir

o
n

m
en

ta
l

im
p

ro
v
em

en
t

ca
n

p
re

v
en

t
an

d
co

n
tr

o
l

th
e

o
cc

u
rr

en
ce

o
f

b
ic

y
cl

e
in

ju
ry

am
o

n
g

m
id

d
le

sc
h

o
o

l

st
u

d
en

ts
.”

L
iu

,
X

.,
Y

an
g

,
J.

,

C
h

en
g

,
F

.,
&

L
i,

L
.

[4
5

]

2
0

1
6

E
n

g
li

sh

(C
h

in
a)

C
o

h
o

rt
st

u
d

y
,

w
it

h
co

n
tr

o
l

g
ro

u
p

M
o

d
er

at
e

E
d

u
ca

ti
o

n
an

d

p
ro

v
is

io
n

o
f

sa
fe

ty
d

ev
ic

es

N
o

t

sp
ec

if
ie

d

P
ar

en
ts

o
f

n
ew

b
o

rn
s

in

C
h

in
a

N
o

t
re

p
o

rt
ed

K
n

o
w

le
d

g
e

o
f

R
T

I

p
re

v
en

ti
o

n
an

d
se

lf
-

re
p

o
rt

ed
u

se
o

f
sa

fe
ty

d
ev

ic
es

(I
n

te
rv

ie
w

v
ia

te
le

p
h

o
n

e)

“E
d

u
ca

ti
o

n
o

n
sa

fe
ty

,

co
m

b
in

ed
w

it
h

a
fr

ee

C
S

S
an

d
p

ro
fe

ss
io

n
al

in
st

al
la

ti
o

n
tr

ai
n

in
g

,

w
er

e
ef

fe
ct

iv
e

at

in
cr

ea
si

n
g

n
ew

b
o

rn

p
ar

en
ts

’k
n

o
w

le
d

g
e

an
d

u
se

o
f

C
S

S
.

F
u

tu
re

st
u

d
ie

s
w

it
h

la
rg

er
sa

m
p

le
si

ze
s

an
d

lo
n

g
er

fo
ll

o
w

-u
p

ar
e

n
ee

d
ed

to

d
et

er
m

in
e

a
lo

n
g

-t
er

m

ef
fe

ct
o

f
th

e

in
te

rv
en

ti
o

n
.”

(C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 12 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

M
u

g
u

k
u

,E
.,

O
u

m
a,

J.
,

&
Y

it
am

b
e,

A
.

[4
6

]

2
0

1
0

E
n

g
li

sh

(K
en

y
a)

R
et

ro
sp

ec
ti

ve

p
re

te
st

-p
o

st
te

st

L
o

w
L

aw
en

fo
rc

em
en

t
0

–
1

2

m
o

n
th

s

C
h

il
d

re
n
<

1
8

in
K

en
y

a

N
o

t
re

p
o

rt
ed

N
u

m
b

er
o

f
h

o
sp

it
al

ad
m

is
si

o
n

s
d

u
e

to

R
T

I
(H

o
sp

it
al

ad
m

is
si

o
n

re
co

rd
s)

"T
h

e
en

fo
rc

em
en

t
o

f

th
e

T
ra

ff
ic

A
ct

d
id

n
o

t

h
av

e
an

y
ef

fe
ct

o
n

in
ju

ry
se

v
er

it
y

am
o

n
g

ad
m

it
te

d
P

S
V

cr
as

h

v
ic

ti
m

s.
M

ea
su

re
s

to

le
ss

en
th

e
b

u
rd

en
o

f

ro
ad

tr
af

fi
c

in
ju

ry

d
es

er
v
e

g
re

at
er

at
te

n
ti

o
n

."

M
u

tt
o

,
M

.,

K
o

b
u

si
n

g
y
e,

O
.
C

.,

&
L

et
t,

R
.

R
[4

7
]

2
0

0
2

E
n

g
li

sh

(U
g

an
d

a)

R
et

ro
sp

ec
ti

ve
,

cr
o

ss
-s

ec
ti

o
n

al
,

o
b

se
rv

at
io

n
al

M
o

d
er

at
e

E
n

v
ir

o
n

m
en

ta
l

ch
an

g
e

N
/A

C
h

il
d

re
n

in

U
g

an
d

a

1
3

,0
6

4
p

ed
es

tr
ia

n
s

U
se

o
f

p
ed

es
tr

ia
n

o
v

er
p

as
s

an
d

in
ci

d
en

ce
o

f
fa

ta
l

an
d

n
o

n
-f

at
al

cr
as

h
es

(I
n

ju
ry

re
co

rd
s,

o
b

se
rv

at
io

n
)

“T
h

e
p

re
v

al
en

ce
o

f

p
ed

es
tr

ia
n

o
v
er

p
as

s

u
se

w
as

lo
w

w
it

h
ad

u
lt

m
al

es
le

as
t

li
k

el
y

to

u
se

it
.
P

ed
es

tr
ia

n
s

h
ad

a
h

ig
h

p
er

ce
p

ti
o

n
o

f

ri
sk

,
w

h
ic

h
d

id
n

o
t

se
em

to
in

fl
u

en
ce

o
v

er
p

as
s

u
se

.

P
ed

es
tr

ia
n

w
er

e
m

o
re

li
k

el
y

to
b

e
in

ju
re

d

d
u

ri
n

g
sl

o
w

tr
af

fi
c

fl
o

w
s.

T
h

er
e

w
er

e

m
o

re
tr

af
fi

c
cr

as
h

es
,

an
d

p
ed

es
tr

ia
n

in
ju

ri
es

,
b

u
t

fe
w

er

fa
ta

li
ti

es
af

te
r

th
e

co
n

st
ru

ct
io

n
o

f
th

e

o
v

er
p

as
s.

”

N
az

if
-m

u
n

o
z,

J.
I.

,

N
an

d
i,

A
.
&

R
u

iz
-

ca
sa

re
s,

M
.
[4

8
]

2
0

1
8

E
n

g
li

sh

(B
ra

zi
l)

E
v
al

u
at

io
n

st
u

d
y

w
it

h

in
te

rr
u

p
te

d

ti
m

e
se

ri
es

d
es

ig
n

L
o

w
L

eg
is

la
ti

o
n

N
o

t

sp
ec

if
ie

d

C
h

il
d

re
n

w
h

o

w
er

e
in

ju
re

d
o

r

d
ie

d
in

v
eh

ic
le

co
ll

is
io

n
s

in

B
ra

zi
l

b
et

w
ee

n

2
0

0
8

an
d

2
0

1
4

N
o

t
re

p
o

rt
ed

N
u

m
b

er
o

f
ch

il
d

d
ea

th
s

an
d

n
u

m
b

er

o
f

ch
il

d
re

n
in

ju
re

d

in
tr

af
fi

c
co

ll
is

io
n

s

p
er

ch
il

d
p

o
p

u
la

ti
o

n
,

st
ra

ti
fi

ed
b

y
ra

ce

(V
ar

io
u

s
n

at
io

n
w

id
e

d
at

ab
as

es
an

d
ce

n
su

s

d
at

a)

“S
o

ci
al

ly
ad

v
an

ta
g

ed

p
o

p
u

la
ti

o
n

s
w

er
e

m
o

re
li

k
el

y
to

co
n

si
st

en
tl

y
ad

o
p

t
an

d

em
p

lo
y

re
st

ra
in

t

d
ev

ic
es

fo
ll

o
w

in
g

th
e

re
fo

rm
.
C

o
u

n
tr

ie
s

sh
o

u
ld

al
so

co
n

si
d

er

co
m

p
le

m
en

ta
ry

p
o

li
ci

es
th

at
fa

ci
li

ta
te

an
eq

u
it

ab
le

d
is

tr
ib

u
ti

o
n

o
f

sa
fe

ty

d
ev

ic
es

th
at

re
ac

h

v
u

ln
er

ab
le

p
o

p
u

la
ti

o
n

s.
”

(C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 13 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

N
az

if
-m

u
n

o
z,

J.
I.

&

N
ik

o
li

c,
N

[4
9

]

2
0

1
8

E
n

g
li

sh

(S
er

b
ia

)

E
v
al

u
at

io
n

st
u

d
y

w
it

h

in
te

rr
u

p
te

d

ti
m

e
se

ri
es

d
es

ig
n

L
o

w
L

eg
is

la
ti

o
n

N
/A

C
h

il
d

o
cc

u
p

an
ts

ag
ed

0
–

1
2

N
o

t
re

p
o

rt
ed

In
ju

ry
in

ci
d

en
ce

p
re

an
d

p
o

st

in
te

rv
en

ti
o

n
(R

o
ad

T
ra

ff
ic

C
ra

sh
es

D
at

ab
as

e
b

y
S

er
b

ia
n

R
o

ad
T

ra
ff

ic
S

af
et

y

A
g

en
cy

)

“T
h

e
ca

se
o

f
S

er
b

ia

su
g

g
es

ts
th

at
th

e
n

ew

la
w

w
as

ef
fe

ct
iv

e
in

re
d

u
ci

n
g

in
ju

ri
es

am
o

n
g

ch
il

d
re

n
ag

ed

0
–

3
in

th
e

sh
o

rt
te

rm

an
d

in
ju

ri
es

am
o

n
g

ch
il

d
re

n
ag

ed
4

–
1

2
in

b
o

th
th

e
sh

o
rt

te
rm

an
d

lo
n

g
te

rm
.”

P
o

sw
ay

o
,
A

.,
K

al
o

lo
,

S
.,

R
ab

o
n

o
v
it

z,
K

.,

W
it

te
,
J.

&
G

u
er

re
ro

,

A
[5

0
]

2
0

1
9

E
n

g
li

sh

(T
an

za
n

ia
)

P
re

te
st

-

P
o

st
te

st
,
w

it
h

co
n

tr
o

l
g

ro
u

p

L
o

w
E

d
u

ca
ti

o
n

,

en
v
ir

o
n

m
en

ta
l

ch
an

g
e

1
y
ea

r
H

o
u

se
h

o
ld

s

ar
o

u
n

d
1

8

p
ri

m
ar

y
sc

h
o

o
ls

in
D

ar
es

S
al

aa
m

1
2

9
5

7
sc

h
o

o
l-

ag
ed

ch
il

d
re

n
in

th
e

b
as

el
in

e
p

er
io

d
an

d

1
3

5
5

5
sc

h
o

o
l-

ag
ed

ch
il

d
re

n
in

th
e

p
o

st
-i

n
te

rv
en

ti
o

n

p
er

io
d

In
ju

ry
R

at
es

(S
u

rv
ey

)
“T

h
e

p
ro

g
ra

m
m

e

d
em

o
n

st
ra

te
d

a

si
g

n
if

ic
an

t
re

d
u

ct
io

n

in
p

ae
d

ia
tr

ic
R

T
I

af
te

r

it
s

im
p

le
m

en
ta

ti
o

n
,
in

v
er

y
sp

ec
if

ic
w

ay
s.

T
h

is
st

u
d

y

d
em

o
n

st
ra

te
s

th
at

fo
r

a
re

as
o

n
ab

le

in
v
es

tm
en

t,

sc
ie

n
ti

fi
ca

ll
y

d
ri

v
en

in
ju

ry
p

re
v
en

ti
o

n

p
ro

g
ra

m
m

es
ar

e

fe
as

ib
le

in
re

so
u

rc
e-

li
m

it
ed

se
tt

in
g

s
w

it
h

h
ig

h
p

ae
d

ia
tr

ic
R

T
I

ra
te

s.
”

R
im

al
,
R

.
N

.,
Y

il
m

a,

H
.,

R
y
sk

u
lo

v
a,

N
.

&

G
eb

er
,
S

[5
1

]

2
0

1
9

E
n

g
li

sh

(S
er

b
ia

)

P
re

te
st

-

P
o

st
te

st
,
w

it
h

o
n

e
g

ro
u

p

M
o

d
er

at
e

E
d

u
ca

ti
o

n
6

m
o

n
th

s
M

al
e

an
d

fe
m

al
e

ad
o

le
sc

en
ts

,

sc
h

o
o

l-
b

as
ed

B
ef

o
re

th
e

in
te

rv
en

ti
o

n
(N

=

1
4

4
9

);
F

o
ll

o
w

u
p

:

(N
=

1
0

7
2

)

C
h

an
g

e
in

ri
sk

p
er

ce
p

ti
o

n
(I

n
-

cl
as

sr
o

o
m

fi
ll

ed
o

u
t

su
rv

ey
s)

“I
n

o
rd

er
to

re
ac

h

m
al

e
ad

o
le

sc
en

ts
,

w
h

o

ar
e

at
h

ig
h

es
t

ri
sk

fo
r

au
to

m
o

b
il

e
cr

as
h

es

an
d

w
h

o
h

av
e

re
m

ai
n

ed
th

e
m

o
st

im
p

er
v
io

u
s

to

in
te

rv
en

ti
o

n
ef

fe
ct

s,

o
u

r
fi

n
d

in
g

s
su

g
g

es
t

ad
o

p
ti

n
g

an
ap

p
ro

ac
h

th
at

im
p

ro
v
es

th
ei

r

in
ju

n
ct

iv
e

n
o

rm
s

an
d

,

su
b

se
q

u
en

tl
y

,
ex

p
o

se
s

th
em

to
th

e
sa

fe
-

d
ri

v
in

g
in

te
rv

en
ti

o
n

.”

(C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 14 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

S
al

v
ar

an
i,

C
.P

.,

C
o

ll
i,

B
.O

.,
&

C
ar

lo
tt

i
Ju

n
io

r,
C

.G

[5
2

]

2
0

0
9

E
n

g
li

sh

(B
ra

zi
l)

P
re

te
st

-

P
o

st
te

st
,
o

n
e

g
ro

u
p

L
o

w
C

o
m

m
u

n
it

y

ca
m

p
ai

g
n

1
y
ea

r
A

d
o

le
sc

en
ts

in

B
ra

zi
l

N
o

t
re

p
o

rt
ed

N
u

m
b

er
an

d
se

v
er

it
y

o
f

ro
ad

tr
af

fi
c

ac
ci

d
en

ts
(h

o
sp

it
al

re
co

rd
d

at
a

an
d

ex
tr

a-
h

o
sp

it
al

d
at

a)

"T
h

e
ad

ap
te

d
T

h
in

k

F
ir

st
w

as

sy
st

em
at

ic
al

ly

im
p

le
m

en
te

d
an

d
it

s

im
p

ac
t

m
ea

su
re

d
fo

r

th
e

fi
rs

t
ti

m
e

in
B

ra
zi

l,

re
v
ea

li
n

g
th

e

u
se

fu
ln

es
s

o
f

th
e

p
ro

g
ra

m
fo

r
re

d
u

ci
n

g

tr
au

m
a

an
d

T
B

I

se
v
er

it
y

in
tr

af
fi

c

ac
ci

d
en

ts
th

ro
u

g
h

p
u

b
li

c
ed

u
ca

ti
o

n
an

d

re
p

re
se

n
ti

n
g

a

st
an

d
ar

d
iz

ed
m

o
d

el
o

f

im
p

le
m

en
ta

ti
o

n
in

a

d
ev

el
o

p
in

g
co

u
n

tr
y
."

S
et

y
o

w
at

i,
D

.
L

.,

R
is

v
a,

A
n

w
ar

A
.
[5

3
]

2
0

1
9

E
n

g
li

sh

(I
n

d
o

n
es

ia
)

p
re

te
st

-

p
o

st
te

st
,
o

n
e

g
ro

u
p

h
ig

h
E

d
u

ca
ti

o
n

N
o

t

sp
ec

if
ie

d

H
ig

h
sc

h
o

o
l

se
n

io
rs

in

In
d

o
n

es
ia

2
5

st
u

d
en

ts
K

n
o

w
le

d
g
e

an
d

at
ti

tu
d

e
o

f
sa

fe

ri
d

in
g

p
ra

ct
ic

es
fo

r

m
o

to
rc

y
cl

es

(Q
u

es
ti

o
n

n
ai

re
)

"T
h

e
tr

ai
n

in
g

w
o

u
ld

in
cr

ea
se

th
e

k
n

o
w

le
d

g
e

ab
o

u
t

sa
fe

ty
ri

d
in

g
to

th
e

S
af

et
y

R
id

in
g

A
m

b
as

sa
d

o
rs

."

T
re

v
iñ

o
-S

il
le

r,
S

.,

P
ac

h
ec

o
-M

ag
añ

a,
L

.

E
.,

B
o

n
il

la
-

F
er

n
án

d
ez

,
P

.,

R
u

ed
a-

N
er

ia
,C

.,
&

A
re

n
as

-M
o

n
re

al
,

L
.

[5
4

]

2
0

1
7

E
n

g
li

sh

(M
ex

ic
o

)

M
ix

ed

m
et

h
o

d
s,

p
re

te
st

-p
o

st
te

st

M
o

d
er

at
e

E
d

u
ca

ti
o

n
5

m
o

n
th

s
S

tu
d

en
ts

ag
ed

1
0

–
1

5
y

ea
rs

in

M
ex

ic
o

2
1

9
st

u
d

en
ts

K
n

o
w

le
d

g
e

an
d

at
ti

tu
d

e
sc

o
re

s
o

f

p
re

v
en

ti
o

n
o

f
R

T
I

(O
b

se
rv

at
io

n
,

q
u

es
ti

o
n

n
ai

re
)

“B
ec

au
se

sa
fe

p
ra

ct
ic

es
d

ep
en

d
n

o
t

o
n

ly
o

n
ch

il
d

re
n

an
d

y
o

u
th

b
u

t
o

n
th

e

ad
u

lt
s

an
d

so
ci

al

en
v
ir

o
n

m
en

t

su
rr

o
u

n
d

in
g

th
em

,
it

is
es

se
n

ti
al

to
en

g
ag

e

p
ar

en
ts

,
te

ac
h

er
s,

an
d

d
ec

is
io

n
m

ak
er

s
in

ef
fo

rt
s

to
re

d
u

ce
R

T
Is

.

T
h

is
w

il
l

im
p

ro
v
e

th
e

es
ta

b
li

sh
m

en
t

o
f

co
m

m
it

m
en

ts
to

im
p

ac
t

so
ci

al
re

al
it

y

th
ro

u
g

h
co

n
si

st
en

t

ch
an

g
es

an
d

m
o

b
il

iz
e

g
re

at
er

re
so

u
rc

es
fo

r

cr
ea

ti
n

g
m

o
re

se
cu

re

co
m

m
u

n
it

ie
s

in

m
at

te
rs

o
f

ro
ad

sa
fe

ty
.”

(C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 15 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

Z
ar

e,
H

.,
N

ik
n

am
i,

S
.,

H
ei

d
ar

n
ia

,A
.

&

H
o

ss
ei

n
F

al
la

h
,
M

[5
5

]

2
0

1
9

E
n

g
li

sh

(I
ra

n
)

R
C

T
L

o
w

E
d

u
ca

ti
o

n
,

sk
il

ls
-

b
as

ed
ed

u
ca

ti
o

n

6
m

o
n

th
s

T
w

o
al

l-
m

al
e

el
em

en
ta

ry

sc
h

o
o

ls
in

M
eh

ri
z

C
it

y
,

Ir
an

1
0

3
st

u
d

en
ts

R
at

es
o

f
sa

fe
st

re
et

-

cr
o

ss
in

g
b

eh
av

io
rs

(O
b

se
rv

at
io

n
)

“T
h

e
re

su
lt

s
o

f
th

e

p
re

se
n

t
st

u
d

y

co
n

fi
rm

ed
th

e
p

o
si

ti
v
e

ef
fe

ct
s

o
f

an
ac

ti
v
e

le
ar

n
in

g
-b

as
ed

ed
u

ca
ti

o
n

al
p

ro
g

ra
m

w
it

h
p

ar
en

ta
l

in
v
o

lv
em

en
t

o
n

p
ro

m
o

ti
n

g
sa

fe
st

re
et

-

cr
o

ss
in

g
b

eh
av

io
rs

in

7
-y

ea
r-

o
ld

ch
il

d
re

n
.

P
ar

en
ta

l
in

v
o

lv
em

en
t

is
re

co
m

m
en

d
ed

as
a

u
se

fu
l

st
ra

te
g

y
to

co
n

si
d

er
w

h
il

e

d
es

ig
n

in
g

ed
u

ca
ti

o
n

al

p
ro

g
ra

m
s

ai
m

in
g

at

p
ro

m
o

ti
n

g
p

o
si

ti
v
e

st
re

et
-c

ro
ss

in
g

b
eh

av
io

rs
am

o
n

g

sc
h

o
o

l-
ag

ed
ch

il
d

re
n

.”

Z
im

m
er

m
an

,
K

.,

Ji
n

ad
as

a,
D

.,

M
ae

g
g

a,
B

.,
&

G
u

er
re

ro
,
A

[5
6

]

2
0

1
5

E
n

g
li

sh

(T
an

za
n

ia
)

P
re

te
st

-

P
o

st
te

st
,
w

it
h

co
n

tr
o

l
g

ro
u

p

L
o

w
S

k
il

ls
b

as
ed

ed
u

ca
ti

o
n

an
d

p
ro

v
is

io
n

o
f

sa
fe

ty
d

ev
ic

es

9
m

o
n

th
s

L
o

ca
l

C
o

m
m

u
n

it
ie

s

in
T

an
za

n
ia

C
o

n
tr

o
l

n
=

1
,3

4
3

,

In
te

rv
en

ti
o

n

n
=

2
2

0
3

In
ci

d
en

ce
o

f
R

T
I

(H
o

u
se

h
o

ld
su

rv
ey

)

"T
h

e
in

ci
d

en
ce

o
f

R
T

Is
in

th
e

lo
w

-

v
o

lu
m

e
ru

ra
l

se
tt

in
g

is

u
n

ac
ce

p
ta

b
ly

h
ig

h
an

d

m
o

st
co

m
m

o
n

ly

as
so

ci
at

ed
w

it
h

m
o

to
rc

y
cl

es
.
T

h
e

ch
an

g
e

in
in

ci
d

en
ce

is

u
n

re
li

ab
le

d
u

e
to

lo
g

is
ti

c
re

st
ra

in
ts

o
f

th
e

p
ro

je
ct

an
d

m
o

re

re
se

ar
ch

is
n

ee
d

ed
to

q
u

an
ti

fy
th

e
im

p
ac

t
o

f

v
ar

io
u

s
R

T
I

p
re

v
en

ti
o

n
st

ra
te

g
ie

s

in
th

is
se

tt
in

g
.
T

h
is

st
u

d
y

p
ro

v
id

es
in

si
g

h
t

in
to

ro
ad

tr
af

fi
c

in
ju

ri
es

o
n

lo
w

-

v
o

lu
m

e
ru

ra
l

ro
ad

s,

ar
ea

s
w

h
er

e
v
er

y
li

tt
le

re
se

ar
ch

h
as

b
ee

n

ca
p

tu
re

d
.

A
d

d
it

io
n

al
ly

,
it

p
ro

v
id

es
a

re
p

li
ca

b
le

st
u

d
y

d
es

ig
n

fo
r

th
o

se

in
te

re
st

ed
in

co
ll

ec
ti

n
g

si
m

il
ar

d
at

a

o
n

lo
w

-v
o

lu
m

e
ru

ra
l

ro
ad

s.
"

D
ro
w
ni
ng

(C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 16 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

C
al

la
g

h
an

JA
,
H

y
d

er

A
A

,
K

h
an

R
,

B
lu

m

L
S

,
A

ri
fe

en
S

,
B

aq
u

i

A
H

[5
7

]

2
0

1
0

E
n

g
li

sh

(B
an

g
la

d
es

h
)

O
b

se
rv

at
io

n
al

p
il

o
t

st
u

d
y

w
it

h
3

in
te

rv
en

ti
o

n

ar
m

s

M
o

d
er

at
e

S
u

p
er

v
is

io
n

an
d

p
ro

v
is

io
n

o
f

sa
fe

ty
d

ev
ic

es

0
–

9
m

o
n

th
s

H
o

u
se

h
o

ld
s

w
it

h
1

–
4

y
ea

r

o
ld

ch
il

d
re

n
in

B
an

g
la

d
es

h

3
4

3
to

ed
u

ca
ti

o
n

o
n

ly
,
3

7
3

to
d

o
o

r

b
ar

ri
er

,
3

2
6

to

p
la

y
p

en
;
4

7
2

h
o

u
se

h
o

ld
s,

2
6

9
4

o
b

se
rv

at
io

n
s

P
er

ce
n

ta
g

e
o

f
d

ev
is

e

u
sa

g
e

(O
b

se
rv

at
io

n
)

“H
o

u
se

h
o

ld
s

p
ro

v
id

ed

w
it

h
su

p
er

v
is

io
n

to
o

ls

u
se

th
em

,a
n

d
th

er
e

ar
e

lo
w

er
o

b
se

rv
at

io
n

s

o
f

ch
il

d
re

n

u
n

p
ro

te
ct

ed
..

.

E
ff

ec
ti

v
en

es
s

tr
ia

ls
ar

e

n
ee

d
ed

to
es

ta
b

li
sh

th
e

im
p

ac
t

o
f

th
es

e

to
o

ls
o

n
u

n
d

er
-f

iv
e

d
ro

w
n

in
g

-s
p

ec
if

ic

m
o

rt
al

it
y

ra
te

s.
"

D
av

o
u

d
i-

K
ia

k
al

ay
eh

,
A

,

M
o

h
am

m
ad

i,
R

,

Y
o

u
se

fz
ad

e-
C

h
ab

o
k

,

S
,
&

Ja
n

ss
o

n
,
B

[5
8

]

2
0

1
3

E
n

g
li

sh

(I
ra

n
)

O
b

se
rv

at
io

n
al

p
re

te
st

-

P
o

st
te

st
,
tw

o

g
ro

u
p

s

L
o

w
S

u
p

er
v
is

io
n

,

ed
u

ca
ti

o
n

,

en
v
ir

o
n

m
en

ta
l

ch
an

g
e

an
d

co
m

m
u

n
it

y

ca
m

p
ai

g
n

0
–

2
y
ea

rs
0

–
9

an
d

1
0

–
1

9

y
ea

r
o

ld

ch
il

d
re

n
in

Ir
an

N
o

t
re

p
o

rt
ed

In
ci

d
en

ce
o

f

d
ro

w
n

in
g

ca
se

,
fa

ta
l

an
d

n
o

n
-f

at
al

(f
o

re
n

si
c

m
ed

ic
in

e

sy
st

em
an

d
d

ea
th

re
g

is
tr

y
fo

r
fa

ta
l

ca
se

s;
w

ee
k

ly

am
b

u
la

n
ce

ex
cu

rs
io

n

re
p

o
rt

s
fo

r
n

o
n

-f
at

al

ca
se

s)

R
re

d
u

ci
n

g
th

e
ri

sk
o

f

d
ro

w
n

in
g

is
p

o
ss

ib
le

b
y

ra
is

in
g

co
m

m
u

n
it

y

aw
ar

en
es

s,
in

p
ar

tn
er

sh
ip

w
it

h

re
le

v
an

t

o
rg

an
iz

at
io

n
s.

"

G
u

o
,

Q
[5

9
]

2
0

1
0

C
h

in
es

e

(C
h

in
a)

Q
u

as
i-

ex
p

er
im

en
ta

l

tr
ia

l
w

it
h

co
n

tr
o

l
g

ro
u

p

L
o

w
C

o
m

m
u

n
it

y

ca
m

p
ai

g
n

an
d

ed
u

ca
ti

o
n

1
.5

y
ea

rs
S

tu
d

en
ts

g
ra

d
es

4
–

6
in

C
h

in
a

3
0

1
5

st
u

d
en

ts
In

ci
d

en
ce

o
f

in
ju

ry

ra
te

an
d

k
n

o
w

le
d

g
e

o
f

in
ju

ry
p

re
v
en

ti
o

n

(S
u

rv
ey

)

"T
h

e
sc

h
o

o
l-

b
as

ed

h
ea

lt
h

ed
u

ca
ti

o
n

o
n

d
ro

w
n

in
g

p
re

v
en

ti
o

n

is
ef

fe
ct

iv
e

to
im

p
ro

v
e

ch
il

d
re

n
’s

k
n

o
w

le
d

g
e

an
d

d
ec

re
as

e
th

ei
r

ri
sk

b
eh

av
io

rs
"

G
u

o
,

Q
.,

M
a,

W
.,

X
u

,
H

.,
N

ie
,
S

.,
X

u
,

Y
.,

S
o

n
g

,X
.,

&
L

i,
H

[6
0

]

2
0

1
0

C
h

in
es

e

(C
h

in
a)

P
re

te
st

-p
o

st
te

st
L

o
w

E
d

u
ca

ti
o

n
1

y
ea

r
C

h
il

d
re

n
in

g
ra

d
es

3
–

5
,7

–
8

,

an
d

1
0

–
1

1
in

C
h

in
a

8
9

3
0

st
u

d
en

ts
R

at
e

o
f

d
ro

w
n

in
g
s

an
d

k
n

o
w

le
d

g
e

o
f

d
ro

w
n

in
g

p
re

v
en

ti
o

n

(P
re

an
d

p
o

st

in
te

rv
en

ti
o

n
su

rv
ey

)

"H
ea

lt
h

ed
u

ca
ti

o
n

p
ro

g
ra

m
co

u
ld

im
p

ro
v
e

ch
il

d
re

n
’s

p
er

ce
p

ti
o

n
o

n
w

at
er

sa
fe

ty
an

d
re

d
u

ce

th
ei

r
ri

sk
b

eh
av

io
rs

as

w
el

l
as

o
n

th
e

in
ci

d
en

ce
o

f
n

o
n

—

fa
ta

l
d

ro
w

n
in

g
in

th
e

ru
ra

l
ar

ea
s.

"

R
ah

m
an

,
F

.,
B

o
se

,
S

.,

L
in

n
an

,
M

.,

R
ah

m
an

,
A

.,

M
as

h
re

k
y
,S

.,

H
aa

la
n

d
,
B

.,
&

F
in

k
el

st
ei

n
,
E

.
[6

1
]

2
0

1
2

E
n

g
li

sh

(B
an

g
la

d
es

h
)

R
et

ro
sp

ec
ti

ve

co
h

o
rt

L
o

w
S

k
il

ls
-b

as
ed

ed
u

ca
ti

o
n

4
-y

ea
r

o
b

se
rv

at
io

n

C
h

il
d

re
n

ag
ed

1
–

4
in

B
an

g
la

d
es

h

A
n

ch
al

(d
ay

ca
re

)

n
=

1
8

5
9

6

p
ar

ti
ci

p
an

ts
;

sw
im

m
in

g
le

ss
o

n
s.

(S
w

im
S

af
e)

,

n
=

7
9

,4
2

1

p
ar

ti
ci

p
an

ts

M
o

rt
al

it
y

ra
te

s
d

u
e

to
d

ro
w

n
in

g

(D
em

o
g

ra
p

h
ic

S
u

rv
ei

ll
an

ce
S

y
st

em
)

"B
as

ed
o

n
W

o
rl

d

H
ea

lt
h

O
rg

an
iz

at
io

n

cr
it

er
ia

,
P

R
E

C
IS

E
is

v
er

y
co

st
-e

ff
ec

ti
v
e

an
d

sh
o

u
ld

b
e

co
n

si
d

er
ed

fo
r

im
p

le
m

en
ta

ti
o

n
in

o
th

er
ar

ea
s

w
h

er
e

d
ro

w
n

in
g

is
a

si
g

n
if

ic
an

t
p

ro
b

le
m

."

(C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 17 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

S
h

en
,
J.

,
P

an
g

,
S

.,
&

S
ch

w
eb

el
,
D

.
C

.
[6

2
]

2
0

1
6

E
n

g
li

sh

(C
h

in
a)

R
C

T
L

o
w

E
d

u
ca

ti
o

n
1

w
ee

k
T

h
ir

d
an

d

fo
u

rt
h

g
ra

d
e

st
u

d
en

ts
in

C
h

in
a

2
8

0
st

u
d

en
ts

(1
3

7

in
in

te
rv

en
ti

o
n

.

G
ro

u
p

)

K
n

o
w

le
d

g
e

o
f

p
re

v
en

ti
o

n
o

f

d
ro

w
n

in
g

(S
el

f-

re
p

o
rt

q
u

es
ti

o
n

n
ai

re
s)

"T
h

e
te

st
im

o
n

ia
l-

b
as

ed
in

te
rv

en
ti

o
n

’s

ef
fi

ca
cy

ap
p

ea
rs

p
ro

m
is

in
g

,a
s

it

im
p

ro
v
ed

sa
fe

ty

k
n

o
w

le
d

g
e

an
d

si
m

u
la

te
d

ri
sk

b
eh

av
io

rs
w

it
h

w
at

er

am
o

n
g

ru
ra

l
C

h
in

es
e

ch
il

d
re

n
."

S
o

lo
m

o
n

,R
.,

G
ig

an
ti

,
M

.
J.

,

W
ei

n
er

,
A

.,
&

A
k

p
in

ar
-E

lc
i,

M
.

[6
3

]

2
0

1
3

E
n

g
li

sh

(G
re

n
ad

a)

P
re

te
st

-

P
o

st
te

st
,
o

n
e

g
ro

u
p

M
o

d
er

at
e

E
d

u
ca

ti
o

n
N

o
t

sp
ec

if
ie

d

P
ri

m
ar

y
sc

h
o

o
l

st
u

d
en

ts
ag

ed

5
-1

2
in

G
re

n
ad

a

9
2

en
ro

ll
ed

,5
6

p
ar

ti
ci

p
at

ed

K
n

o
w

le
d

g
e

o
f

d
ro

w
n

in
g

p
re

v
en

ti
o

n

(G
ra

d
ed

as
se

ss
m

en
t)

"T
h

e
fi

n
d

in
g

s
fr

o
m

th
is

st
u

d
y

su
g

g
es

te
d

th
at

im
p

le
m

en
ta

ti
o

n

o
f

su
ch

a
p

ro
g

ra
m

m
e

is
ef

fe
ct

iv
e.

W
it

h

cu
lt

u
ra

l
m

o
d

if
ic

at
io

n
s

an
d

o
u

ts
o

u
rc

in
g

,
w

e

b
el

ie
v
e

th
is

ad
ap

te
d

p
ro

g
ra

m
m

e
w

o
u

ld
b

e

su
cc

es
sf

u
l

in
G

re
n

ad
a

an
d

o
th

er
si

m
il

ar

se
tt

in
g

s.
"

T
u

rg
u

t,
T

.,
Y

am
an

,

M
.,

&
T

u
rg

u
t,

A
[6

4
]

2
0

1
6

E
n

g
li

sh

(T
u

rk
ey

)

P
re

te
st

-

p
o

st
te

st
,
o

n
e

g
ro

u
p

M
o

d
er

at
e

E
d

u
ca

ti
o

n
an

d

sk
il

ls
-b

as
ed

ed
u

ca
ti

o
n

N
o

t

sp
ec

if
ie

d

C
h

il
d

re
n

1
0

–
1

4

y
ea

rs
o

ld
in

T
u

rk
ey

4
7

6
ch

il
d

re
n

K
n

o
w

le
d

g
e

o
f

p
re

v
en

ti
o

n
o

f

d
ro

w
n

in
g

(s
er

ie
s

o
f

p
re

-p
o

st
te

st
su

rv
ey

s)

"W
e

co
n

cl
u

d
e

th
at

su
ch

a
w

at
er

sa
fe

ty

ed
u

ca
ti

o
n

p
ro

g
ra

m
m

e

ca
n

h
el

p
in

cr
ea

si
n

g

k
n

o
w

le
d

g
e

an
d

sa
fe

li
fe

-s
av

in
g

sk
il

ls
o

f

ch
il

d
re

n
."

Z
h

an
g

,
P

.
B

.,
C

h
en

,

R
.

H
.,

D
en

g
,
J.

Y
.,

X
u

,
B

.
R

.,
&

H
u

,Y
.

F
.

[6
5

]

2
0

0
3

C
h

in
es

e

(C
h

in
a)

C
lu

st
er

R
C

T
L

o
w

E
d

u
ca

ti
o

n
1

y
ea

r
P

ar
en

ts
o

f

ch
il

d
re

n
ag

ed

1
–

4
in

C
h

in
a

3
7

0
p

ar
en

ts
M

o
rt

al
it

y
ra

te
s

an
d

k
n

o
w

le
d

g
e

o
f

d
ro

w
n

in
g

p
re

v
en

ti
o

n

(S
u

rv
ey

an
d

co
m

m
u

n
it

y
-l

ev
el

m
o

n
it

o
ri

n
g
)

"H
ea

lt
h

ed
u

ca
ti

o
n

to

p
ar

en
ts

is
an

ef
fe

ct
iv

e

in
te

rv
en

in
g

m
ea

su
re

fo
r

p
re

v
en

ti
o

n
o

f

ac
ci

d
en

ta
l

su
ff

o
ca

ti
o

n

an
d

d
ro

w
n

in
g

.
T

h
e

g
o

al
o

f
h

ea
lt

h

ed
u

ca
ti

o
n

sh
o

u
ld

b
e

to
ch

an
g

e
in

ad
eq

u
at

e

b
eh

av
io

r
an

d

d
an

g
er

o
u

s

en
v
ir

o
n

m
en

t
in

w
h

ic
h

u
n

in
te

n
ti

o
n

al
in

ju
ry

is

ea
si

ly
h

ap
p

en
ed

.T
h

e

in
te

rv
ie

w
in

g
m

ea
su

re
s

th
at

n
o

t
sl

ee
p

in
g

w
it

h

th
ei

r
in

fa
n

ts
in

th
e

sa
m

e
b

ed
s

an
d

n
o

t

tr
y
in

g
in

fa
n

ts
in

a

ca
n

d
le

w
it

h
b

la
n

k
et

,

an
d

p
u

tt
in

g
u

p
fe

n
ce

b
es

id
e

p
o

o
ls

an
d

ri
v
er

s
ar

e
fe

as
ib

le
an

d

p
ra

ct
ic

ab
le

." (C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 18 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

Z
h

u
,
Y

.,
F

en
g

,
X

.,
L

i,

H
.,

H
u

an
g

,
Y

.,
C

h
en

,

J.
,

&
X

u
,
G

.
[6

6
]

2
0

1
7

E
n

g
li

sh

(C
h

in
a)

R
C

T
M

o
d

er
at

e
E

d
u

ca
ti

o
n

N
o

fo
ll

o
w

u
p

C
h

il
d

re
n

ag
ed

9
–

1
7

in
C

h
in

a

7
5

2
ch

il
d

re
n

fr
o

m

th
re

e
sc

h
o

o
ls

in

Ji
an

g
b

ei
d

is
tr

ic
t;

(n
=

3
8

0
)

o
r

co
n

tr
o

l

(n
=

3
7

2
).

K
n

o
w

le
d

g
e

o
f

d
ro

w
n

in
g

p
re

v
en

ti
o

n

(Q
u

es
ti

o
n

n
ai

re
)

“U
se

o
f

‘g
eo

-l
o

ca
te

d
’

in
fo

rm
at

io
n

ad
d

ed

v
al

u
e

to
th

e

ef
fe

ct
iv

en
es

s
o

f
a

d
ro

w
n

in
g

p
re

v
en

ti
o

n

p
o

st
er

fo
r

en
h

an
ci

n
g

aw
ar

en
es

s
o

f

d
ro

w
n

in
g

h
o

ts
p

o
ts

am
o

n
g

ch
il

d
re

n
o

f

m
ig

ra
n

t
w

o
rk

er
s.

”

Z
h

u
,
Y

.
C

.,
H

u
i,

L
.

I.
,

H
u

an
g

,
Y

.
Q

.,
D

in
g

,

K
.,

Z
h

o
u

,
Y

.
F

.,
&

W
an

g
,
H

.,
et

al
.
[6

7
]

2
0

1
6

C
h

in
es

e

(C
h

in
a)

C
lu

st
er

R
C

T
L

o
w

E
n

v
ir

o
n

m
en

ta
l

ch
an

g
e,

ed
u

ca
ti

o
n

an
d

co
m

m
u

n
it

y

ca
m

p
ai

g
n

N
o

t

sp
ec

if
ie

d

C
h

il
d

re
n

in

g
ra

d
es

1
–

9
in

C
h

in
a

7
7

3
6

an
d

7
7

3
0

st
u

d
en

ts
fr

o
m

1
st

-

9
th

g
ra

d
e

In
ci

d
en

ce
ra

te
o

f

n
o

n
-f

at
al

d
ro

w
n

in
g

(S
u

rv
ey

)

“T
h

e
m

o
d

el
o

f

in
te

g
ra

te
d

d
ro

w
n

in
g

in
te

rv
en

ti
o

n
s,

b
as

ed

o
n

th
e

ec
o

lo
g

ic
al

ap
p

ro
ac

h
an

d
in

it
ia

te
d

b
y

N
in

g
b

o
,
w

as

p
ro

v
en

to
b

e
ef

fe
ct

iv
e

an
d

w
o

rt
h

p
o

p
u

la
ri

zi
n

g
.”

Fa
lls

,
Bu

rn
s,
Po

is
on

in
g

G
im

en
iz

-P
as

ch
o

al

S
R

,
P

er
ei

ra
D

M
,

N
as

ci
m

en
to

E
M

[6
8

]

2
0

0
9

E
n

g
li

sh

(B
ra

zi
l)

M
ix

ed

m
et

h
o

d
s,

p
re

te
st

-

p
o

st
te

st
,
w

it
h

co
n

tr
o

l
g

ro
u

p

M
o

d
er

at
e

E
d

u
ca

ti
o

n
1

w
ee

k
F

am
il

ie
s

w
it

h

ch
il

d
re

n
u

n
d

er

4
y
ea

rs
o

ld
in

B
ra

zi
l

4
0

fa
m

il
ie

s
K

n
o

w
le

d
g
e

o
f

p
re

v
en

ti
o

n
o

f
b

u
rn

(H
o

m
e

in
te

rv
ie

w
s)

"I
t

is
co

n
cl

u
d

ed
th

at

th
e

in
te

rv
en

ti
o

n

ca
rr

ie
d

o
u

t
in

th
is

st
u

d
y

fa
v
o

ra
b

ly

af
fe

ct
ed

th
e

in
cr

ea
se

o
f

co
rr

ec
t

in
fo

rm
at

io
n

d
ec

la
re

d
ab

o
u

t
th

e

su
b

je
ct

."

G
im

en
iz

-P
as

ch
o

al
,

S
.
R

.,
N

as
ci

m
en

to
,
E

.

N
.,

P
er

ei
ra

,
D

.
M

.,
&

C
ar

v
al

h
o

,
F

.
F

.
[6

9
]

2
0

0
7

P
o

rt
u

g
u

es
e

(B
ra

zi
l)

P
re

te
st

-

P
o

st
te

st
,
o

n
e

g
ro

u
p

M
o

d
er

at
e

E
d

u
ca

ti
o

n
N

o
fo

ll
o

w

u
p

R
el

at
iv

es
o

f

h
o

sp
it

al
iz

ed

ch
il

d
re

n
ag

ed

0
–

1
5

in
B

ra
zi

l

n
=

3
7

K
n

o
w

le
d

g
e

o
f

p
re

v
en

ti
o

n
o

f
b

u
rn

(S
tr

u
ct

u
re

d

q
u

es
ti

o
n

n
ai

re
s)

"T
h

e
ed

u
ca

ti
o

n
ac

ti
o

n

sh
o

w
ed

a
g

o
o

d

in
fo

rm
at

iv
e

p
o

te
n

ti
al

,

su
g

g
es

ti
n

g
it

s

u
se

fu
ln

es
s

in
th

e

h
o

sp
it

al
co

n
te

x
t.

T
h

is

ac
ti

o
n

sh
o

u
ld

b
e

te
st

ed
in

o
th

er
p

la
ce

s,

su
ch

as
p

ri
m

ar
y

an
d

se
co

n
d

ar
y

at
te

n
ti

o
n

h
ea

lt
h

u
n

it
s

an
d

ed
u

ca
ti

o
n

al

in
st

it
u

ti
o

n
s.

" (C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 19 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

H
ea

rd
JP

,
L

at
en

se
r

B
A

,
L

ia
o

J
[7

0
]

2
0

1
3

E
n

g
li

sh

(Z
am

b
ia

)

P
re

te
st

-

P
o

st
te

st
,
w

it
h

co
n

tr
o

l
g

ro
u

p

M
o

d
er

at
e

E
d

u
ca

ti
o

n
1

1
m

o
n

th
s

E
le

m
en

ta
ry

sc
h

o
o

l
st

u
d

en
ts

in
Z

am
b

ia

5
5

0
at

fi
rs

t
su

rv
ey

,

2
1

9
7

at
se

co
n

d
,3

1
2

at
fo

ll
o

w
u

p

K
n

o
w

le
d

g
e

o
f

p
re

v
en

ti
o

n
o

f
b

u
rn

s

(1
0

-q
u

es
ti

o
n

su
rv

ey
)

“T
h

is
st

u
d

y
re

p
re

se
n

ts

o
n

e
o

f
th

e
fe

w
re

p
o

rt
s

o
n

th
e

ef
fe

ct
iv

en
es

s
o

f

a
b

u
rn

p
re

v
en

ti
o

n

p
ro

g
ra

m
in

an
L

M
IC

.

F
u

tu
re

ep
id

em
io

lo
g

ic
al

d
at

a

w
il

l
b

e
n

ee
d

ed
fr

o
m

n
ea

rb
y

h
ea

lt
h

ca
re

fa
ci

li
ti

es
to

d
et

er
m

in
e

w
h

et
h

er
th

is
p

ro
g

ra
m

d
ec

re
as

ed
b

u
rn

m
o

rb
id

it
y

an
d

m
o

rt
al

it
y

at
th

e

h
o

sp
it

al
le

v
el

.”

Je
tt

en
P

,
C

h
am

an
ia

S
,
v
an

T
u

ld
er

,
M

[7
1

]

2
0

1
1

E
n

g
li

sh

(I
n

d
ia

)

P
il

o
t

p
re

te
st

-

p
o

st
te

st
,
th

re
e

g
ro

u
p

s

M
o

d
er

at
e

E
d

u
ca

ti
o

n
an

d

p
ro

v
is

io
n

o
f

sa
fe

ty
d

ev
ic

es

1
�5

m
o

n
th

s
F

am
il

ie
s

w
it

h

ch
il

d
re

n
u

n
d

er

4
y
ea

rs
in

In
d

ia

4
2

fa
m

il
ie

s,
3

4

re
ce

iv
ed

in
te

rv
en

ti
o

n

K
n

o
w

le
d

g
e

an
d

se
lf

-

re
p

o
rt

ed
u

se
o

f
sa

fe
ty

d
ev

ic
e

(Q
u

es
ti

o
n

n
ai

re
s)

“T
h

e
p

re
v

en
ti

o
n

p
ro

g
ra

m
se

em
s

an

ef
fe

ct
iv

e
m

et
h

o
d

in

th
e

re
d

u
ct

io
n

o
f

b
u

rn
s

o
f

y
o

u
n

g

ch
il

d
re

n
.A

d
d

it
io

n
al

ly
,

m
o

st
fa

m
il

ie
s

w
er

e

sa
ti

sf
ie

d
w

it
h

th
e

in
te

rv
en

ti
o

n
an

d

w
o

u
ld

li
k

e
to

u
se

it
fo

r

a
lo

n
g

er
p

er
io

d
o

f

ti
m

e.
H

o
w

ev
er

,a
la

rg
e

st
u

d
y

w
it

h
m

u
lt

ip
le

ev
al

u
at

io
n

m
o

m
en

ts

w
o

u
ld

b
e

n
ee

d
ed

to

p
ro

v
id

e
ev

id
en

ce
o

f

th
e

ef
fe

ct
iv

en
es

s
o

f

th
is

p
re

v
en

ti
o

n

p
ro

g
ra

m
.”

K
eb

ri
ae

e-
Z

ad
eh

,
J.

,

S
af

ae
ia

n
,
L

.,
S

al
am

i,

S
.,

M
as

h
h

ad
ia

n
,
F

.,

&
S

ad
eg

h
ia

n
,
G

.
H

.

[7
2

]

2
0

1
4

E
n

g
li

sh

(I
ra

n
)

P
re

te
st

-

P
o

st
te

st
,
o

n
e

g
ro

u
p

L
o

w
E

d
u

ca
ti

o
n

1
m

o
n

th
S

tu
d

en
ts

1
0

–
1

1

y
ea

rs
o

ld
in

Ir
an

5
2

0
st

u
d

en
ts

K
n

o
w

le
d

g
e

o
f

p
re

v
en

ti
o

n
o

f

p
o

is
o

n
in

g
s

(Q
u

es
ti

o
n

n
ai

re
)

"T
h

e
sc

h
o

o
l-

b
as

ed

ed
u

ca
ti

o
n

al
p

ro
g

ra
m

s

p
ro

v
id

e
a

g
o

o
d

o
p

p
o

rt
u

n
it

y
to

p
o

is
o

n

in
fo

rm
at

io
n

ce
n

te
rs

in

p
re

v
en

ti
n

g

p
o

is
o

n
in

g
."

(C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 20 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

K
o

n
ra

d
se

n
,
F

.,

P
ie

ri
s,

R
.,

W
ee

ra
si

n
g

h
e,

M
.,

v
an

d
er

H
o

ek
,
W

.,

E
d

d
le

st
o

n
,M

.,
&

D
aw

so
n

,
A

.
H

[7
3

]

2
0

0
7

E
n

g
li

sh
(S

ri

L
an

k
a)

P
re

te
st

-

P
o

st
te

st
,
o

n
e

g
ro

u
p

M
o

d
er

at
e

P
ro

v
is

io
n

o
f

sa
fe

ty
d

ev
ic

es

7
m

o
n

th
s

H
o

u
se

h
o

ld
s

w
it

h
ch

il
d

re
n

in

S
ri

L
an

k
a

1
7

2
h

o
u

se
h

o
ld

s
at

fo
ll

o
w

u
p

U
sa

g
e

o
f

sa
fe

ty

d
ev

ic
es

(Q
u

es
ti

o
n

n
ai

re
)

"T
h

e
fa

rm
in

g

co
m

m
u

n
it

y

ap
p

re
ci

at
ed

th
e

st
o

ra
g

e
b

o
x

es
an

d

m
ad

e
st

o
ra

g
e

o
f

p
es

ti
ci

d
es

sa
fe

r,

es
p

ec
ia

ll
y

fo
r

ch
il

d
re

n
.

It
se

em
s

th
at

ad
d

it
io

n
al

,
in

te
n

si
v
e

p
ro

m
o

ti
o

n
is

n
ee

d
ed

to
en

su
re

th
at

p
es

ti
ci

d
e

b
o

x
es

ar
e

lo
ck

ed
.
T

h
e

in
tr

o
d

u
ct

io
n

o
f

in
-

h
o

u
se

sa
fe

st
o

ra
g

e

b
o

x
es

re
su

lt
ed

in
a

sh
if

t
o

f
st

o
ra

g
e

in
to

th
e

fa
rm

er
’s

h
o

m
e

an
d

aw
ay

fr
o

m
th

e
fi

el
d

an
d

th
is

m
ay

in
cr

ea
se

th
e

d
o

m
es

ti
c

ri
sk

o
f

im
p

u
ls

iv
e

se
lf

-

p
o

is
o

n
in

g
ep

is
o

d
es

.

T
h

is
in

cr
ea

se
d

ri
sk

n
ee

d
s

at
te

n
ti

o
n

in

fu
tu

re
sa

fe
st

o
ra

g
e

p
ro

m
o

ti
o

n
p

ro
je

ct
s.

"

K
ru

g
,
A

.,
E

ll
is

,
J.

B
.,

H
ay

,
I.

T
.,

M
o

k
g

ab
u

d
i,

N
.

F
.,

&

R
o

b
er

ts
o

n
,
J.

[7
4

]

1
9

9
4

E
n

g
li

sh

(S
o

u
th

A
fr

ic
a)

P
il

o
t

st
u

d
y
,

p
re

te
st

-

p
o

st
te

st
,
w

it
h

co
n

tr
o

l
g

ro
u

p

L
o

w
E

d
u

ca
ti

o
n

an
d

p
ro

v
is

io
n

o
f

sa
fe

ty
d

ev
ic

es

N
o

t

sp
ec

if
ie

d

F
am

il
ie

s
w

it
h

ch
il

d
re

n
u

n
d

er

5
y
ea

rs
o

ld
in

S
o

u
th

A
fr

ic
a

2
0

,0
0

0
C

R
C

s

d
is

tr
ib

u
te

d

In
ci

d
en

ce
o

f

p
o

is
o

n
in

g
s

(H
o

sp
it

al

an
d

cl
in

ic
re

co
rd

s,

se
m

i-
st

ru
ct

u
re

d

q
u

es
ti

o
n

n
ai

re
)

“W
e

re
co

m
m

en
d

th
at

p
ar

af
fi

n
b

e
so

ld
in

C
R

C
s,

an
d

su
g

g
es

ti
o

n
s

ar
e

m
ad

e

fo
r

im
p

ro
v
in

g
h

ea
lt

h

ed
u

ca
ti

o
n

to
p

re
v

en
t

p
ar

af
fi

n
p

o
is

o
n

in
g

.”

M
ak

h
u

b
al

o
,
O

.,

S
ch

u
lm

an
,D

.,
R

o
d

e,

H
.
&

C
o

x
,

S
.
[7

5
]

2
0

1
8

E
n

g
li

sh

(S
o

u
th

A
fr

ic
a)

C
o

n
tr

o
ll

ed

T
ri

al

H
ig

h
C

o
m

m
u

n
it

y

A
w

ar
en

es
s

an
d

p
ro

v
is

io
n

o
f

sa
fe

ty
d

ev
ic

es

1
m

o
n

th
H

o
u

se
h

o
ld

s

w
it

h
ch

il
d

re
n

1
–

7
6

m
o

n
th

s

5
0

ca
re

g
iv

er
s

A
cc

ep
ta

b
il

it
y

o
f

d
ev

ic
e

(p
o

st

in
te

rv
en

ti
o

n
p

h
o

n
e

in
te

rv
ie

w
an

d

q
u

es
ti

o
n

n
ai

re
)

“A
ll

p
ar

ti
ci

p
an

ts
h

ad

in
fo

rm
ed

n
ei

g
h

b
o

rs

ab
o

u
t

th
e

K
et

tl
e

S
tr

ap

an
d

b
u

rn
sa

fe
ty

.
T

h
e

p
ar

ti
ci

p
an

ts
w

er
e

p
re

p
ar

ed
to

p
ay

Z
A

R

4
4

fo
r

th
e

co
m

p
le

te

ap
p

ar
at

u
s.

T
h

e
K

et
tl

e

S
tr

ap
is

an
ac

ce
p

ta
b

le
,

af
fo

rd
ab

le
d

ev
ic

e
to

im
p

ro
v
e

k
et

tl
e

sa
fe

ty

in
th

e
h

o
m

e.
”

(C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 21 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

O
d

en
d

aa
l,

W
.,

v
an

N
ie

k
er

k
,
A

.,

Jo
rd

aa
n

,
E

.,
&

S
ee

d
at

,
M

.
[7

6
]

�
(b

u
rn

s,
fa

ll
s,

p
o

is
o

n
in

g
s)

2
0

0
9

E
n

g
li

sh

(S
o

u
th

A
fr

ic
a)

R
C

T
L

o
w

E
d

u
ca

ti
o

n
an

d

p
ro

v
is

io
n

o
f

sa
fe

ty
d

ev
ic

es

1
w

ee
k

H
o

u
se

h
o

ld
s

w
it

h
ch

il
d

re
n

u
n

d
er

1
0

y
ea

rs

o
ld

in
S

o
u

th

A
fr

ic
a

B
as

el
in

e:
2

1
1

,
9

1

co
n

tr
o

l
h

o
u

se
h

o
ld

s,

1
0

1
in

te
rv

en
ti

o
n

h
o

u
se

h
o

ld
s

an
al

y
ze

d

K
n

o
w

le
d

g
e

o
f

g
en

er
al

sa
fe

ty

p
ra

ct
ic

e
an

d
ch

an
g

e

in
ri

sk
as

se
ss

m
en

t

in
d

ex
(O

b
se

rv
at

io
n

s

an
d

q
u

es
ti

o
n

n
ai

re
s)

“T
h

is
st

u
d

y
co

n
fi

rm
ed

th
at

a
m

u
lt

i-

co
m

p
o

n
en

t
H

V
P

ef
fe

ct
iv

el
y

re
d

u
ce

d

h
o

u
se

h
o

ld
h

az
ar

d
s

as
so

ci
at

ed
w

it
h

el
ec

tr
ic

al
an

d
p

ar
af

fi
n

ap
p

li
an

ce
s

an
d

p
o

is
o

n
in

g
am

o
n

g

ch
il

d
re

n
in

a
lo

w
-

in
co

m
e

S
o

u
th

A
fr

ic
an

se
tt

in
g

.”

R
eh

m
an

i,
R

.,
&

L
eB

la
n

c,
J.

C
.

[7
7

]
�
(f

al
ls

an
d

p
o

is
o

n
in

g
)

2
0

1
0

E
n

g
li

sh

(P
ak

is
ta

n
)

N
o

n
-b

li
n

d
ed

ra
n

d
o

m
iz

ed

co
n

tr
o

ll
ed

tr
ia

l

d
es

ig
n

L
o

w
E

d
u

ca
ti

o
n

6
m

o
n

th
s

F
am

il
ie

s
w

it
h

ch
il

d
re

n
3

y
ea

rs

an
d

o
ld

er
in

P
ak

is
ta

n

"3
4

0
fa

m
il

ie
s,

3
0

4

(9
0

%
)

co
m

p
le

te
d

fo
ll

o
w

u
p

"

O
b

se
rv

ed
ch

an
g

e
in

ri
sk

fa
ct

o
rs

an
d

k
n

o
w

le
d

g
e

an
d

at
ti

tu
d

e
sc

o
re

s
o

f

in
ju

ry
p

re
v

en
ti

o
n

m
et

h
o

d
s

(O
b

se
rv

at
io

n
an

d

q
u

es
ti

o
n

n
ai

re
)

"O
u

r
st

u
d

y

d
em

o
n

st
ra

te
s

th
e

ef
fe

ct
iv

en
es

s
o

f
an

ed
u

ca
ti

o
n

al

in
te

rv
en

ti
o

n
ai

m
ed

at

im
p

ro
v
in

g
th

e
h

o
m

e

sa
fe

ty
p

ra
ct

ic
es

o
f

fa
m

il
ie

s
w

it
h

y
o

u
n

g

ch
il

d
re

n
."

S
ch

w
eb

el
,
D

.
C

.,

S
w

ar
t,

D
.,

S
im

p
so

n
,

J.
,

H
u

i,
S

.
K

.
A

.,
&

H
o

b
e,

P
.

[7
8

]

2
0

0
9

E
n

g
li

sh

(S
o

u
th

A
fr

ic
a)

C
as

e-
co

n
tr

o
l

L
o

w
E

d
u

ca
ti

o
n

4
w

ee
k

s
H

o
u

se
h

o
ld

s

w
it

h
ch

il
d

re
n

u
n

d
er

1
8

in

S
o

u
th

A
fr

ic
a

2
0

6
h

o
u

se
h

o
ld

s
S

el
f-

re
p

o
rt

ed

k
n

o
w

le
d

g
e

o
f

ri
sk

o
f

p
o

is
o

n
in

g
s

an
d

o
b

se
rv

ed
sa

fe
ty

b
eh

av
io

rs

(A
ss

es
sm

en
t

an
d

h
o

m
e

in
sp

ec
ti

o
n

)

"T
h

e
in

te
rv

en
ti

o
n

w
as

su
cc

es
sf

u
l.

A
tr

ai
n

-

th
e-

tr
ai

n
er

s
m

o
d

el

m
ig

h
t

b
e

an
ef

fe
ct

iv
e

ed
u

ca
ti

o
n

al
to

o
l

to

re
d

u
ce

k
er

o
se

n
e-

re
la

te
d

in
ju

ry
ri

sk
in

lo
w

-i
n

co
m

e

co
m

m
u

n
it

ie
s

w
it

h
in

lo
w

-
an

d
m

id
d

le
-

in
co

m
e

co
u

n
tr

ie
s.

"

S
in

h
a,

I.
,

P
at

el
,
A

.,

K
im

,
F

.
S

.,

M
ac

co
rk

le
,
M

.
L

.,
&

W
at

k
in

s,
J.

F
.

[7
9

]

2
0

1
1

E
n

g
li

sh

(I
n

d
ia

)

P
re

te
st

-P
o

st
te

st
M

o
d

er
at

e
E

d
u

ca
ti

o
n

N
o

fo
ll

o
w

u
p

C
h

il
d

re
n

ag
ed

5
–

7
in

In
d

ia

n
=

3
9

K
n

o
w

le
d

g
e

o
f

b
u

rn

p
re

v
en

ti
o

n

(A
d

m
in

is
te

re
d

te
st

s)

"T
h

is
st

u
d

y

d
em

o
n

st
ra

te
s

th
at

a

co
m

ic
b

o
o

k
h

as
v
al

u
e

in
te

ac
h

in
g

ch
il

d
re

n

ab
o

u
t

b
u

rn
aw

ar
en

es
s.

C
o

m
ic

b
o

o
k

s
m

ay
b

e
a

co
st

-e
ff

ec
ti

v
e

m
et

h
o

d

as
an

o
u

tr
ea

ch
to

o
l

fo
r

ch
il

d
re

n
."

(C
on

tin
ue
d)

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 22 / 46

https://doi.org/10.1371/journal.pone.0243464


T
a

b
le

1
.

(C
o

n
ti

n
u

ed
)

A
u

th
o

rs
Y

ea
r

L
a

n
g

u
a

g
e

o
f

A
rt

ic
le

(L
o

ca
ti

o
n

o
f

S
tu

d
y

)

S
tu

d
y

D
es

ig
n

R
is

k
o

f

B
ia

s

In
te

rv
en

ti
o

n

T
y

p
e

S
tu

d
y

F
o

ll
o

w
u

p

ti
m

e
(p

o
st

-

te
st

)

T
a

rg
et

ed

P
o

p
u

la
ti

o
n

&

S
et

ti
n

g

S
a

m
p

le
S

iz
e

O
u

tc
o

m
e

M
ea

su
re

s

(T
o

o
l

U
se

d
)

A
u

th
o

r
C

o
n

cl
u

si
o

n
s

S
w

ar
t,

L
.,

v
an

N
ie

k
er

k
,
A

.,
S

ee
d

at
,

M
.,

&
Jo

rd
aa

n
,
E

[8
0

]
�
(b

u
rn

,
fa

ll
s

an
d

p
o

is
o

n
in

g
)

2
0

0
8

E
n

g
li

sh

(S
o

u
th

A
fr

ic
a)

C
lu

st
er

R
C

T
L

o
w

E
d

u
ca

ti
o

n
an

d

p
ro

v
is

io
n

o
f

sa
fe

ty
d

ev
ic

es

2
w

ee
k

s
H

o
u

se
h

o
ld

s

w
it

h
ch

il
d

re
n

u
n

d
er

1
0

y
ea

rs

o
ld

S
o

u
th

A
fr

ic
a

b
as

el
in

e

q
u

es
ti

o
n

n
ai

re
4

1
0

h
o

u
se

h
o

ld
s,

1
8

9

h
o

u
se

h
o

ld
s

in
te

rv
en

ti
o

n

in
cl

u
d

ed
in

an
al

y
si

s,
1

8
8

co
n

tr
o

ls

O
b

se
rv

at
io

n
o

f
ri

sk

fa
ct

o
rs

(H
o

u
se

h
o

ld

su
rv

ey
)

"O
u

r
fi

n
d

in
g

s
su

g
g

es
t

th
at

h
o

m
e

v
is

it
s

b
y

tr
ai

n
ed

la
y

w
o

rk
er

s

w
h

o
p

ro
v

id
e

ed
u

ca
ti

o
n

,h
o

m
e

in
sp

ec
ti

o
n

,a
n

d
sa

fe
ty

d
ev

ic
es

m
ay

co
n

tr
ib

u
te

to
ch

il
d

in
ju

ry
ri

sk
re

d
u

ct
io

n

in
L

M
IC

s.
H

o
w

ev
er

,

th
e

im
p

ro
v

em
en

ts
in

b
u

rn
-

an
d

p
o

is
o

n
in

g
-

re
la

te
d

in
ju

ry
ri

sk

re
d

u
ct

io
n

o
v
er

ti
m

e

b
et

w
ee

n
in

te
rv

en
ti

o
n

an
d

co
n

tr
o

l
g

ro
u

p
s

w
er

e
m

o
d

es
t.

F
u

rt
h

er
m

o
re

,n
o

re
d

u
ct

io
n

in
in

ju
ry

ri
sk

s
d

u
e

to
fa

ll
s

w
as

n
o

te
d

."

N
on

-s
pe
ci
fic
/A

ll
In
ju
ri
es

C
ao

B
L

,
S

h
i

X
Q

,
Q

i

Y
H

,
H

u
i

Y
,

Y
an

g
H

J,

S
h

i
S

P
,
L

u
o

,
L

R
,

Z
h

an
g

H
,
W

an
g

X
,

Y
an

g
Y

P
[8

2
]

2
0

1
5

E
n

g
li

sh

(C
h

in
a)

C
lu

st
er

ra
n

d
o

m
iz

ed

tr
ia

l

L
o

w
E

d
u

ca
ti

o
n

1
6

m
o

n
th

s
S

ch
o

o
l

ch
il

d
re

n

8
–

1
6

in
C

h
in

a

n
=

2
3

4
2

,
ra

n
d

o
m

ly

d
iv

id
ed

in
to

in
te

rv
en

ti
o

n
an

d

co
n

tr
o

l

K
n

o
w

le
d

g
e

an
d

at
ti

tu
d

e
sc

o
re

s
(K

A
S

)

(S
u

rv
ey

)

"T
h

e
S

F
I

m
u

lt
i-

le
v
el

ed
u

ca
ti

o
n

in
te

rv
en

ti
o

n
co

u
ld

si
g

n
if

ic
an

tl
y

in
cr

ea
se

K
A

S
s

fo
r

ac
ci

d
en

ta
l

in
ju

ri
es

,
w

h
ic

h
sh

o
u

ld

im
p

ro
v
e

ch
il

d
re

n
’s

p
re

v
en

ti
o

n
-r

el
at

ed

k
n

o
w

le
d

g
e

an
d

at
ti

tu
d

es
ab

o
u

t
su

ch

in
ju

ri
es

.
O

u
r

re
su

lt
s

h
ig

h
li

g
h

t
a

n
ew

in
te

rv
en

ti
o

n
m

o
d

el
o

f

in
ju

ry
p

re
v

en
ti

o
n

am
o

n
g

sc
h

o
o

l-
ag

ed

ch
il

d
re

n
."

F
o

n
se

ca
,
E

.,
d

e
la

C
ar

id
ad

,
R

.,

M
en

d
o

za
M

o
li

n
a,

A
.,

C
as

ti
ll

o
R

iv
er

a,
J.

A
.,

&
M

ar
tı́

n
ez

R
o

d
rı́

g
u

ez
,
M

.
D

.
L

.

Á
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enforcement, and evaluation [1]. We built upon the 5 E framework by classifying interventions

as one or more of the following categories Education interventions were classified as skills-

based education (e.g. driving course, swimming lessons) and theory-based education and provi-

sion of information (e.g. lectures, videos, pamphlets without practical skill-based component).

Engineering interventions. included environmental change (e.g. pedestrian overpass, water bar-

riers) and the provision of safety devices (e.g. helmets, pesticide storage boxes). Enforcement

interventions included law enforcement (e.g. roadside sobriety checks) and legislation (e.g. new

laws). Finally, Encouragement interventions included community campaigns or awareness pro-

grams (e.g. television or radio messages) as well as supervision (e.g. observing adult presence).

Many studies assessed more than one intervention type. Seven studies used skills-based

educational interventions, 5 changed environmental factors, 3 examined the effectiveness of

law enforcement, 11 raised community awareness, 3 observed adult supervision as an inter-

vention, 14 provided safety devices, 3 evaluated legislation, and 65 studies used an educational

intervention. The follow-up time after each intervention ranged from 0 to 3 years, with most

interventions (n = 42) having a follow-up period of less than 6 months, no follow-up at all, or

not specified (Table 1).

A summary of the outcomes of these interventions, stratified by injury type, can be found

in Tables 2–6.

For RTIs, the studies used interventions in skills-based education, environmental change,

law enforcement, community awareness, provision of safety devices, legislation, and education

(Table 2). The majority of these studies found an increase in road safety knowledge and self-

reported safety behaviors. All studies that reported injury related outcomes (incidence, risk,

severity, mortality) showed a decrease in numbers, except one study from Tanzania [56] that

Fig 2. Study characteristics by location. SOURCE: Adapted from the public domain Natural Earth (https://www.naturalearthdata.com/

downloads/10m-raster-data/10m-gray-earth/). NOTE: HIC = high income country, UMIC = upper middle income country, LMIC = lower middle

income country, LIC = low income country.

https://doi.org/10.1371/journal.pone.0243464.g002

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 30 / 46

https://www.naturalearthdata.com/downloads/10m-raster-data/10m-gray-earth/
https://www.naturalearthdata.com/downloads/10m-raster-data/10m-gray-earth/
https://doi.org/10.1371/journal.pone.0243464.g002
https://doi.org/10.1371/journal.pone.0243464


reported a 3% increase in RTI incidence on the intervention site with no change in incidence

at the control site.

For drowning, the studies used interventions in skills-based education, environmental

change, community awareness, supervision, provision of safety devices, and education

(Table 3). The majority of these studies found an increase in knowledge of the prevention of

drowning. Most studies found a reduction in the incidence of non-fatal and fatal drowning

[58, 67, 92]. One study did not find a significant decrease in injury rates (11.1% to 11.0%), but

did find a positive increase in knowledge following a community awareness program and edu-

cation materials [59].

For burns, the studies used interventions in the categories of community awareness, provi-

sion of safety devices, legislation, and education (Table 4). A reduction in the incidence of

burns and hospitalizations as a result of burns was found following the provision of safety

devices [71, 76]. While one study did not find statistically significant intervention effects on

electrical and paraffin burn–related hazard reduction, they did report a significant change in

burn-related safety practices and behaviors [80]. An increase in knowledge of the prevention

of burns was reported in the studies using educational interventions [68–70, 75, 76, 78, 79].

In the fall category, the studies used interventions including the provision of safety devices

and education, combined with interventions about poisonings and burns. There was no signif-

icant decline in hazards or injury risk [76, 77, 80].

Fig 3. Distribution of intervention types by injury categories.

https://doi.org/10.1371/journal.pone.0243464.g003
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For poisonings, the studies used interventions in the categories of community awareness,

provision of safety devices, and education (Table 5). Most studies reported an increase in

observed safety behaviors [73, 76, 78], and an increase in self-reported knowledge of preven-

tion methods [72]. Krug et al. reported a decrease in the incidence by 47.4% of poisonings by

ingestion after the distribution of child restraint containers for paraffin [74]. Swart (2008),

who also provided safety devices and conducted several home visits, did not find a significant

intervention effect for poisoning and falls, but for burn safety practices (p-value 0.021 inter-

vention effect -0.41 (-0.76 to -0.07)) [80].

The intervention types used for non-specified injury categories included skills-based educa-

tion, environmental change, community awareness, supervision, and education (Table 6).

Table 3. Summary of intervention outcomes for injury types: Drowning.

Intervention Type

(Component of the 5 E

Framework)

Intervention

Description

Summary of Outcomes

Injury-Related Outcomes Other Outcomes

Drowning
Skills-based education

(Education)

Swimming lessons Reduction in relative risk of

drowning death [61]

Lifeline throwing

skills

Increase in skill level [64]

Environmental Change

(Engineering)

Elimination of water

reservoirs

Reduced incidence of fatal

drowning [58]

Addition of barriers

to unsafe water areas

Decreased incidence rate of

non-fatal drowning [67]

Community Awareness

(Encouragement)

Messages on local

TV and radio

stations

Decreased risk of drowning

[58]

Radio messages and

newsletters

No significant decrease in

non-fatal drowning [59]

Increase in knowledge [59]

Media collaboration

with health

department

Decrease in incidence of

non-fatal drowning [67]

Supervision

(Encouragement)

Observed

supervision

Higher percentage of children

supervised [57]

Increased life guard

and rescue stations

Decrease in risk and

probability of drowning [58]

Provision of Safety Devices

(Engineering)

Provision of door

barrier and playpen

Tools accepted by parents in

community [57]

Education (Education) Training of

community health

workers

Decrease in risk of

drowning [58]

Education materials No change in non-fatal

drowning incidence [59]

Increase in knowledge; [59]

increase in knowledge; [60]

increase in perception of

drowning risk [66]

Workshops Increase in water safety

knowledge; [63] increase in

water safety knowledge [64]

Video testimonials Improved knowledge and

simulated water behaviors [62]

Lectures Reduction in mortality

rates; [65] decrease in

incidence of non-fatal

drowning [67]

Change in parental knowledge

[65]

The outcomes reported may be a summary of more than one intervention type.

https://doi.org/10.1371/journal.pone.0243464.t003
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These studies mainly reported an increase in caregiver knowledge of injury prevention meth-

ods. Nine studies reported positive outcomes directly related to injury rates, incidence, mortal-

ity, and severity [86, 91, 92, 96, 97, 99, 100, 102].

Interestingly, 2 studies conducted in LICs evaluated implemented environmental changes,

as recommended by the WHO, and found varying results. While infrastructure enhancements

to reduce vehicle speed and create spatial separation from pedestrians and vehicles resulted in

a reduction of injuries [50] the construction of a pedestrian overpass resulted in an increase of

pedestrian injuries and traffic crashes, albeit reducing fatality rates [47].

Among the 19 RCTs included, 84% (n = 16) used educational interventions, with the

remaining studies using a combination of education and other interventions (Fig 4A).

Additionally, 26% (n = 5) of the RCTs addressed RTIs, 37% (n = 7) non-specific or all injury

categories, 21% (n = 4) addressed drowning, and 16% (n = 4) examined burns, falls, or poison-

ings (Fig 4B).

Discussion

This is the first systematic review evaluating all types of childhood unintentional injury pre-

vention initiatives in LMICs published within the past 30 years, building on the 2008 WHO

report on Child Injury Prevention. It is also the first to summarize the available evidence in

English and non-English studies on LMIC childhood prevention interventions by injury,

Table 4. Summary of intervention outcomes for injury types: Burns.

Intervention Type

(Component of the 5 E

Framework)

Intervention Description Summary of Outcomes

Injury-Related

Outcomes

Other Outcomes

Burns
Community Awareness

(Encouragement)

Training community

workers to deliver

materials

Increase in self-reported

knowledge and observed safety

practices [78]

Encouraging neighbors

to share information

about burn safety

All participants had informed

neighbors about the kettle strap

and burn safety [75]

Provision of Safety Devices

(Engineering)

Provision of door barrier

and playpen

Decrease in burns

[71]

Provision of insulation

tape and safe nails for

electrical cords

Electrical and

paraffin hazards and

burns decreased [76]

Provision of kettle strap Device is acceptable and affordable

[75]

Education (Education) Educational materials Increase in knowledge; [68]

increase in knowledge and belief of

prevention; [69] reduction in

hazards [76]

Presentation and

coloring book

Increase and decrease in

knowledge for different concepts

[70]

Informative film and

verbal instruction

Decrease in burns

[71]

Comic books Increase in knowledge [79]

Home education No significant decline

in injury risk [80]

The outcomes reported may be a summary of more than one intervention type.

https://doi.org/10.1371/journal.pone.0243464.t004
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geographic location, and intervention type. This systematic review confirms that despite hav-

ing the highest global burden of childhood unintentional injuries, LMICs have a dispropor-

tionately limited amount of research in this area compared to HICs [2, 18]. The findings reveal

that 1) there is an unequal distribution of research regarding each injury type and a lack of

injury-specific research, 2) there is an uneven geographical coverage, and 3) the general quality

of the included studies was low, often due to the study design and the failure to be sensitive to

or relevant for local cultures.

Unequal distribution of injury types

The number of studies per injury type varied greatly, revealing an unequal distribution of

research regarding each injury type. The highest burden of RTI in children is found in Africa,

with 19.9 deaths per 100,000 people, followed by LMICs in the Eastern Mediterranean with

17.4 deaths per 100,000 people [105]. The majority of the studies focused on RTI, which may

be warranted given their high burden among children in LMICs. However, we found that less

than 15% of the included studies took place in SSA, representing only 3 out of the 48 SSA

countries [46, 47, 50, 56]. Additionally, only one study was conducted in the Mediterranean

[55], which demonstrates the need to focus future intervention programs on countries with

the highest burden of RTI. The number of studies conducted for the other injury types were

generally representative of the disease burden in the geographical locations. There is very little

research on falls among children in LMICs, with the majority of this research targeted towards

the elderly population in HIC [13]. Compared to other injury types, there is a low burden of

fall injury among children in LMICs and this was consistent with the small number of studies

focusing on falls included in this review. The included drowning prevention interventions

were mostly conducted in Asian countries, where it is most prevalent, surpassing the highest

reported injury rates for RTI (19.9 per 100,000 in Africa), with 30 per 100,000 in China, Philip-

pines, Bangladesh, Vietnam, and Thailand. While the above findings show studies that mostly

Table 5. Summary of intervention outcomes for injury types: Poisonings.

Intervention Type

(Component of the 5 E

Framework)

Intervention

Description

Summary of Outcomes

Injury-Related

Outcomes

Other Outcomes

Poisonings
Community Awareness

(Encouragement)

Training community

workers to deliver

materials

Increase in self-reported knowledge

and observed safety practices [78]

Provision of Safety Devices

(Engineering)

Child-proof, lockable

storage containers

Decrease in

incidence of paraffin

ingestion [74]

Increase in pesticides kept safe from

children; [73] reduction in poison

hazards; [76] no significant decrease

in hazards [80]

Education (Engineering) Seminars Increase in knowledge [72]

Printed materials Reduction in

paraffin ingestion

[74]

Reduction in hazards [76]

Counselling Observed change in risk factors and

knowledge and attitude scores of

injury prevention methods [77]

Home education No significant

decline in injury risk

[80]

The outcomes reported may be a summary of more than one intervention type.

https://doi.org/10.1371/journal.pone.0243464.t005
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corresponded with the associated disease burden, 33% studies focused on “all” or “non-spe-

cific” injury types. The WHO recommends research specific actions to decrease the burden of

childhood injuries, namely to “enhance the quality and quantity of data for child injury

Table 6. Summary of intervention outcomes for injury types: Non-specific/all injuries.

Intervention Type

(Component of the 5 E

Framework)

Intervention

Description

Summary of Outcomes

Injury-Related Outcomes Other Outcomes

Non-specific/ All injuries
Skills-based education

(Education)

Emergency response

training

Incidence rate and severity of

injury decreased [97]

First aid training Reduction in injury rate

among boys [101]

Increase in caregiver

knowledge [101]

Environmental change

(Engineering)

Upgrade school

environment

Reduction in incidence of

injury [87]

Community Awareness

(Encouragement)

Change in community

regulations

Decrease in incidence of

injuries [97].

Supervision

(Encouragement)

Evaluation of supervision Unintentional injury

mortality 3x higher when

unsupervised—mainly for

drowning [86]

Education (Education) Posters, letters, lectures,

videos

Increased knowledge [103]

Training of health

workers

Increase in knowledge [84]

Lectures, posters,

guidebooks

Decrease in injury incidence

[87]

Counselling Increase in parental

knowledge and safety

behaviors [88]

Lectures Decrease of injury rate; [99]

decrease in injury incidence

rates [96]

Increase in knowledge,

decrease in risks in

household; [83] increase in

knowledge; [89] increase in

knowledge; [99] increase in

knowledge [94]

Communication from

doctor

Decrease in accidents [91] Decrease in risk factors for

injury [91]

Education, conversation

circles, dialogical

relationship framework

Increased knowledge of risk

factors [81]

Brochures Increase in knowledge [104]

App-based parenting

education

No change in unintentional

injury incidence among

preschoolers [90]

Significantly improved

caregivers’ safety behaviors

[90]

Guidebooks, peer

education

Decrease in incidence rate

and severity of injury; [97]

decrease in injury rate

(including RTI-specific) [98]

Increase in knowledge [98]

Games and posters Decrease in the rate of injury

(including RTI specific) [98]

Increase in injury prevention

knowledge [93, 98]

Education of parents,

teachers, and children

Decrease in injury rate

among boys [101]

Increase in knowledge among

parents; [101] increase in

mothers’ awareness of

prevention methods for

pediatric injuries [85]

The outcomes reported may be a summary of more than one intervention type

https://doi.org/10.1371/journal.pone.0243464.t006
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prevention” and “define priorities for research, and support research on the causes, conse-

quences, costs and prevention of child injuries” [19].

Uneven geographical coverage

The geographical distribution of the studies also reveals uneven coverage as seen in Fig 2.

In terms of authorship, 16 of the 74 included articles had first authors from HIC, and 51 out of

74 had first authors from upper middle-income countries (UMICs), leaving only 7 articles

with first authors from low andlower middle income countries. Therefore, conducting

Fig 4. a. RCTs by intervention type. b. RCTs by injury type.

https://doi.org/10.1371/journal.pone.0243464.g004
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interventions in LMICs does not imply that local researchers were consulted or included in

research design and application. 58 of the 74 (78%) included studies were conducted in 13

UMICs). However, 34 of the 58 (59%) were conducted in either Brazil or China. Latin America

does not represent the highest burden of injury compared to Africa and Asia, yet is represented

by 30% of the included studies, with more than half of the studies conducted in Brazil. While

22% of all UMICs are included in this review, 13% of all LMICs and only 6% of low-income

countries (LICs) were the setting for childhood injury prevention program evaluations. LICs

were not only the most underrepresented group, but also the least diverse group in terms of

injury types and geographical locations, including only RTI interventions in SSA. While LICs

face the highest injury burden [19], the limited number of interventions conducted could be

due to a lack of available funding to invest in expensive prevention strategies that have been

successful in HICs. However, in many LICs, the roads are shared by pedestrians, animals, cars,

buses, motorcyclists, and bicyclists.

Lack of high-quality study designs and relevance to local culture

Lastly, the quality of the included studies varied greatly, and our findings support the need for

implementing high-quality interventions that are culturally sensitive, relevant, and welcomed

by the local culture [106]. The insufficient funding for research on injury prevention in LMICs

has resulted in few randomized evaluations and few studies with control groups or significant

follow-up periods [107]. In this review, only 19 RCTs were included, and 47% (n = 35) of the

74 studies had a moderate or high risk of bias. In many studies, a self-reported survey tool was

used to determine injury rates. Among the RCTs included, the majority used educational

interventions and addressed all or non-specific injury categories, leading to a lack of clearly

defined, injury-related outcomes. Importantly, 6 of the 9 RCTS since 2008 have been con-

ducted in China almost exclusively investigating the impact of education on all or non-specific

injuries within the school setting. We only included studies that included a comparison group

to assess the impact of the prevention intervention. Rothman et al. recently conducted a review

on the study designs used to assess the quality of child injury prevention interventions that

were published between 2013 and 2016 [108]. Their findings also suggest a lack of high quality,

hypothesis-driven study designs. The evaluation of all of the studies in this review mainly

showed a positive or desired self-reported change following educational interventions, a need

for longer follow-up, the need for effectiveness trials to access behavior change, and the need

for an increase in injury prevention services in low- and middle-income settings. While those

recommendations are critical and in line with what other organizations have called for, they

do not provide a strong indication on which of those recommendations will be most important

to focus on going forward. Beyond improved study designs, higher quality interventions will

be sensitive to the needs of specific populations, environments, and available resources [106].

A validation study by Kohrt et al. also points out the risk of doing more harm than good by

providing interventions that have not been validated in comparable settings [109]. For exam-

ple, although overpasses have been effective in other settings, one study that implemented an

overpass for a busy street saw an increase in RTI, due to individuals’ perceptions that the over-

pass increased walking distance and its low visibility created a new space for crime [47].

Limitations

This review has certain limitations. Due to our inclusion of various methodologies, conducting

a quantitative meta-analysis was not possible. There were 19 RCTs, but they reported non-sim-

ilar outcomes for different injuries, and had varying study follow up times, making them not

suitable for a meta-analysis. Additionally, including only a single type of study design would
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not have produced a thorough representation of the present literature on the prevention of

unintentional injuries of children in LMICs. Our inclusion criteria included a control group

and peer-review, which adds to the cost of the studies, excludes unpublished theses and non-

indexed journals that are common in LMICs, and does not account for researchers falling vic-

tim to predatory journals that do not lead to publication. Grey literature was not included in

our analysis, which could lead to possible exclusion of presented intervention programs, but

we ensured that only data of sufficient rigor was included in this review by making peer-

reviewed publication part of our inclusion criteria. In order to categorize the injury types, we

have followed the major categories of injury presented by WHO. While this may have resulted

in the exclusion of some other types of injury, such as animal bites or sunburns, those injury

types, while important to address in specific hotspots and high-risk populations, do not

account for a significant burden of injuries globally. Additionally, some of the reported injuries

could have been a result of violence against children and falsely identified as unintentional,

which could impact the effectiveness of the investigated prevention methods for unintentional

injuries. We have included countries based on their current income status rather than at the

time of the publication of the study to identify the needs and intervention possibilities for cur-

rent LMICs. While this likely does not exclude any countries in the low-income category, we

may have excluded a few countries that moved from UMIC to HIC over time.

Conclusion

Childhood unintentional injury contributes to a significant amount of global mortality and

morbidity. Children living in LMICs are especially vulnerable to injury. There have been

numerous effective and low-cost solutions for injuries, but there is a lack of dispersal of these

initiatives into the most affected settings. This requires significant political will and increased

funding to go beyond educational initiatives with self-reported measures and little follow-up

time, to robust research and interventions that will reduce the global burden of unintentional

injuries among children. Low or non-existing funding is a significant and ongoing barrier for

researchers from LMIC. International donors providing research funding should focus on

LMIC, and particularly LIC, and provide assistance in writing grant proposals to allow for

more rigorous study designs, thereby improving the quality of research relevant to LMIC. To

significantly reduce the rates of injury and the associated negative health and social outcomes,

future studies should focus on high-quality trials to assess targeted intervention strategies for

areas with a high injury burden that are specifically tailored for the needs of specific cultural

and geographical settings.
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40. Hidalgo-Solórzano E, Hı́jar M, Mora-Flores G, Treviño-Siller S, Inclán-Valadez C. Accidentes de trán-

sito de vehı́culos de motor en la población joven: evaluación de una intervención educativa en Cuerna-
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91. Pérez RRG, Pérez NT, Martinez MU. Intervención sobre factores de riesgo de accidentes y acci-

dentes en niños menores de cinco años. Medimay. 2017; 24(2):143–59.

92. Rahman A, Rahman A, Mashreky SR, Linnan M. Evaluation of PRECISE: A Comprehensive Child

Injury Prevention Program in Bangladesh. The first Three Years (2006–2008) Bangladesh: Dhaka:

Centre for Injury Prevention and Research, Bangladesh (CIPRB). 2009.

93. Silva FB e, Gondim EC, Henrique NCP, Fonseca LMM, Mello DF de. Intervenção educativa com

mães jovens: aquisição de saberes sobre cuidados da criança. Acta Paul Enferm (Online). 2018 Feb;

31(1):32–8.

94. Tan LZ, Peng AA, Chen Z, Chen J, Guo D, Zhang B. The effect of health education to cognitive and

behavioral of the kindergarten children and their parents on unintentional injuries. Mater Child Health

Care Chin. 2012; 27:5049–51.

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 45 / 46

https://doi.org/10.1016/j.aap.2008.10.009
http://www.ncbi.nlm.nih.gov/pubmed/19114153
https://doi.org/10.1007/s12245-010-0238-0
https://doi.org/10.1007/s12245-010-0238-0
http://www.ncbi.nlm.nih.gov/pubmed/21373302
https://doi.org/10.1037/a0014531
http://www.ncbi.nlm.nih.gov/pubmed/19594274
https://doi.org/10.1097/BCR.0b013e3182223c6f
https://doi.org/10.1097/BCR.0b013e3182223c6f
http://www.ncbi.nlm.nih.gov/pubmed/21593680
https://doi.org/10.1136/ip.2007.016832
http://www.ncbi.nlm.nih.gov/pubmed/18523108
https://doi.org/10.3390/ijerph120403903
http://www.ncbi.nlm.nih.gov/pubmed/25856553
https://doi.org/10.1097/JTN.0000000000000384
http://www.ncbi.nlm.nih.gov/pubmed/30216265
https://doi.org/10.3390/ijerph14050515
http://www.ncbi.nlm.nih.gov/pubmed/28492502
http://www.ncbi.nlm.nih.gov/pubmed/14576891
https://doi.org/10.2196/13519
http://www.ncbi.nlm.nih.gov/pubmed/31400105
https://doi.org/10.1371/journal.pone.0243464


95. Waisman I, Rodrı́guez MI, Malamud B, Zabala R, Echegaray L, Bornoroni GE. Un proyecto para pre-

vención de accidentes desde el consultorio del pediatra. Archivos argentinos de pediatrı́a. 2005; 103

(1):23–30.

96. Wang H, Liu Y-X, Deng W-J, Yang W-J, Wang F. Case-Control Study of Injury Intervention for Pre-

school Children in Henggang, Shenzhen. Pediatr Emerg Care. 2015 Oct; 31(10):708–10. https://doi.

org/10.1097/PEC.0000000000000563 PMID: 26414640

97. Wang X, Zhang H, He H, Ma H.社区 “5Es”干预,高危个体干预降低学龄前儿童意外损伤的效果研究.
中国儿童保健杂志. 2008; 16(2):224–6.

98. Wang X, Zhu Y. [Peer education’s effects on preventing accidental injuries in middle school students].

Wei Sheng Yan Jiu. 2009; 38(4):449–51. PMID: 19689079

99. Xiao ZH. 健康教育对降低儿童意外伤害发生的作用的探讨 [To explore the effect of health education to

reduce the occurrence of child injury effect.]. Guide Chin Med. 2013; 11:795–796.

100. Zhao C-H, Qiu HS, Qiu HX. Interventions to prevent accidental injuries in children between 7 and 13

years of age. Zhongguo dang dai er ke za zhi = Chinese journal of contemporary pediatrics. 2006; 8

(4):331–3. PMID: 16923370

101. Zhou X.浙江中医药大学学报 [Intervention to Children Accidental Injury]. Journal of Zhejiang Univer-

sity of Traditional Chinese Medicine. 2013; 5:543–5.

102. Zhou H-H, Ongodia D, Liu Q, Yang R-T, Li Z-B. Incidence and pattern of maxillofacial fractures in chil-

dren and adolescents: a 10 years retrospective cohort study. Int J Pediatr Otorhinolaryngol. 2013 Apr;

77(4):494–8. https://doi.org/10.1016/j.ijporl.2012.12.017 PMID: 23318124

103. Meng F, Li S, Cao L, Li M, Peng Q, Wang C, et al. Driving fatigue in professional drivers: a survey of

truck and taxi drivers. Traffic Inj Prev. 2015; 16(5):474–83. https://doi.org/10.1080/15389588.2014.

973945 PMID: 25357206

104. Hemmo-Lotem M, Jinich-Aronowitz C, Endy-Findling L, Molcho M, Klein M, Waisman Y, et al. Child

injury in Israel: emergency room visits to a children’s medical center. ScientificWorldJournal. 2005 Mar

28; 5:253–63. https://doi.org/10.1100/tsw.2005.32 PMID: 15798885

105. Organization WH. The Global Burden Of Disease: 2004 Update. 1st ed. Geneva, Switzerland: World

Health Organization; 2008.

106. Adeyemo WL, Iwegbu IO, Bello SA, Okoturo E, Olaitan AA, Ladeinde AL, et al. Management of man-

dibular fractures in a developing country: a review of 314 cases from two urban centers in Nigeria.

World J Surg. 2008 Dec; 32(12):2631–5. https://doi.org/10.1007/s00268-008-9773-8 PMID:

18841410

107. Gosselin RA, Spiegel DA, Coughlin R, Zirkle LG. Injuries: the neglected burden in developing coun-

tries. Bull World Health Organ. 2009 Apr; 87(4):246–246a. https://doi.org/10.2471/blt.08.052290

PMID: 19551225

108. Rothman L, Clemens T, Macarthur C. Prevention of unintentional childhood injury: A review of study

designs in the published literature 2013–2016. Prev Med Rep. 2019 Sep; 15:100918. https://doi.org/

10.1016/j.pmedr.2019.100918 PMID: 31236322

109. Kohrt BA, Jordans MJD, Tol WA, Luitel NP, Maharjan SM, Upadhaya N. Validation of cross-cultural

child mental health and psychosocial research instruments: adapting the Depression Self-Rating

Scale and Child PTSD Symptom Scale in Nepal. BMC Psychiatry. 2011 Aug 4; 11(1):127. https://doi.

org/10.1186/1471-244X-11-127 PMID: 21816045

PLOS ONE Prevention of childhood unintentional injuries in low- and middle-income countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0243464 December 29, 2020 46 / 46

https://doi.org/10.1097/PEC.0000000000000563
https://doi.org/10.1097/PEC.0000000000000563
http://www.ncbi.nlm.nih.gov/pubmed/26414640
http://www.ncbi.nlm.nih.gov/pubmed/19689079
http://www.ncbi.nlm.nih.gov/pubmed/16923370
https://doi.org/10.1016/j.ijporl.2012.12.017
http://www.ncbi.nlm.nih.gov/pubmed/23318124
https://doi.org/10.1080/15389588.2014.973945
https://doi.org/10.1080/15389588.2014.973945
http://www.ncbi.nlm.nih.gov/pubmed/25357206
https://doi.org/10.1100/tsw.2005.32
http://www.ncbi.nlm.nih.gov/pubmed/15798885
https://doi.org/10.1007/s00268-008-9773-8
http://www.ncbi.nlm.nih.gov/pubmed/18841410
https://doi.org/10.2471/blt.08.052290
http://www.ncbi.nlm.nih.gov/pubmed/19551225
https://doi.org/10.1016/j.pmedr.2019.100918
https://doi.org/10.1016/j.pmedr.2019.100918
http://www.ncbi.nlm.nih.gov/pubmed/31236322
https://doi.org/10.1186/1471-244X-11-127
https://doi.org/10.1186/1471-244X-11-127
http://www.ncbi.nlm.nih.gov/pubmed/21816045
https://doi.org/10.1371/journal.pone.0243464

