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Abstract

Background: Injury is the leading cause of death among Saudi children. Despite that, much remains unknown on
the epidemiology and the extent of burden. This scoping review aims to describe previous literature on injury burden,
including types, causes, and outcomes.

Methods: We conducted a scoping literature search of English published articles on injuries among Saudi children

between 0 to 18 years old using Scopus, MEDLINE, and Web of Science between January 2000 and December 2020.
The primary outcome was the type and the cause of childhood injuries. Data extraction was based on specified data

assess the quality of publications.

elements that included study characteristics and epidemiological parameters. The STROBE checklist was used to

Results: The initial review identified 3,384 studies. Of which, 36 studies met the inclusion criteria. A total of 20,136
children were included; of them, 69% were males. Among studies that examined overall injuries, falls represented
31.9%, while 25.1% were due to Motor Vehicle Collision (MVC). The leading cause of fractures was falls (37.9%), fol-
lowed by MVC (21.5%). The leading cause was flames (52.1%) followed by scald (36.4%) for burns. While for poisoning,
medications were the leading cause of (39.9%), followed by toxic household products (25.7%). Weighted mortality
rates were 5.2% for overall injuries, 8.3% for fractures of the skull and spine, and 17.4% for burns.

Conclusions: MVC and falls are associated with the highest share of injuries in the kingdom. These findings can
guide prevention efforts to reduce injury burden and improve population health. Further population-based research
is warranted to explore the determinants of childhood injuries across all regions of Saudi Arabia.
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Background

Injuries are the leading cause of morbidity and mortality
worldwide [1]. According to the Global Burden of Disease
(GBD) study, 973 million individuals suffer from injuries
that require medical attention, and around 4.8 million die
every year [2]. Childhood injuries are of particular con-
cern. In 2011, more than 630,000 children died because
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of injuries [3]. In the United States, unintentional injuries
were the leading cause of death in 2019 [4]. According to
the Centers for Disease Control and Prevention (CDC),
the leading cause of death from unintentional injuries
was MVC followed by drowning, burns, and suffocation,
whereas unintentional fall remains the most common
cause for nonfatal injuries.

The burden of injuries is not limited to prevent-
able deaths. Millions of children require hospitalization,
and some endure lifelong disabilities that could nega-
tively affect their stages of development. According to a
report by the World Health Organization (WHO), loss
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of Disability-Adjusted Life Years (DALYs) worldwide is
predicted to be primarily caused by MVC by 2030 [5].
Around 16.6% of loss DALYs among children in Saudi
Arabia are due to injuries and of which 8.1% are due to
MVC [6].

Injuries are not random events, but they are often asso-
ciated with predictable factors. Age is associated with a
higher risk of serious injury [7]. A previous systematic
review suggested a bimodal distribution peaking at the
two opposite age extremities [7]. Teenagers between 15
to 19 have an increased risk due to increased exposure to
hazards and risk-taking behaviours. On the other hand,
young infants are also at a high risk of injuries [7]. Gen-
der also plays a role in the risk of fatal and nonfatal inju-
ries among children [7]. Although males are at a higher
risk for mortality due to all types of injury, the male to
female ratio varies by the cause of injury. For example,
motorcycle crashes, falls, and firearm-related deaths are
ten times higher among males, while pedestrian-related
deaths are only slightly greater among males [7, 8].

Child injuries are a public health concern for both
high-income and low-income countries but more pro-
nounced in countries undergoing extreme urbanization
and industrialization [9, 10]. However, the risk of injury-
related deaths is higher among low- and middle-income
than high-income countries [11]. Children of low- and
middle-income countries are exposed to more hostile
environments; open fires, unstable construction sites,
unprotected stairways, absence of safe play space, and
lack of safe storage of chemicals [12]. Poverty is a risk fac-
tor for unintentional injuries even within high-income
countries [13].

In Saudi Arabia, two injuries were ranked among
the ten leading causes of death: transport injuries and
unintentional injuries, according to the GBD [14]. The
majority of preventable deaths in Saudi children (82.5%)
were attributed to injuries [15]. The leading cause
for injury mortality was MVC at 60.6% and was most
commonly found among 13-18-year-olds, followed by
drowning at 13.4% and most commonly found among
6-12-year-olds [15].

Approximately 31% of the Saudi population are chil-
dren and adolescents [14]. Therefore, the consequences
of injuries will have direct effects on population health.
Despite that, limited and fragmented exploration of the
burden of childhood injuries may negatively impact pre-
vention. Further understanding of the epidemiology
of child injuries will facilitate efforts in prevention and
guide future research to understand the magnitude of
the problem. Therefore, we aim in this review to describe
the magnitude of childhood injuries, including the most
common types and causes across gender and age groups
in Saudi Arabia.
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Methods

Search strategy and study selection:

A literature search was performed in January 2021
using Scopus, MEDLINE, and Web of Science for any
study published in English between January 2000 and
December 2020. We used search limits for source type,
document type, year, language, country, and age. The
search strategy for each database is detailed in Supple-
mentary file 1. Additional records were identified from
reference lists of selected articles, Saudi digital library,
and search engines. One reviewer (H.A) reviewed titles
and abstracts to assess relevance and collected relevant
titles and abstracts for full text assessment. Dedupli-
cation was performed using Microsoft Excel. Full text
manuscripts were reviewed and evaluated against the
eligibility criteria.

Eligibility criteria

The databases were searched from April to May 2021 to
identify articles published between January 1st, 2000,
to December 31st, 2020. The timeframe was chosen
because medical documentation and research in Saudi
Arabia became mature only in the last two decades.
The steps we followed for study selection are shown in
(Fig. 1). To be included in this review, a study had to
meet the following criteria:

1) Children (between O to 18 years of age.).

2) The publication date is between 2000 and 2020.

3) Published in English.

4) Contain epidemiological data such as age and gender.

5) Focused on injuries including drowning, fall, trauma,
fracture, burn, MVC, poisoning, and suffocation.

Exclusion criteria were:
1)Reviews, case studies, or abstracts.
2)Sample size of fewer than 50 children.

Type of studies
The type of studies included was retrospective and pro-
spective cohorts in addition to cross-sectional studies.

Data extraction and synthesis

The primary outcome was the type and the cause of
childhood injuries and their distribution among age
groups, gender, and regions. The number of children,
year of publication, study timeframe, study type, region,
age, gender, type and cause of injury, and mortality rate
were recorded by one reviewer (H.A). No authors have
been contacted to obtain any additional data. After
reviewing the literature, studies were categorized based
on the type of injury into six categories: overall injuries,
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Fig. 1 PRISMA flow diagram of articles screening and selection

fractures, burns, MVC injuries, oral injuries, and poi-
soning. Weighted percentages were calculated for gen-
der, causes, and mechanism of injury in addition to the
reported overall mortality rate in each category.

Quality assessment

The quality of studies was assessed by two independ-
ent reviewers (HA and NA) using the Strengthening
the Reporting of Observational Studies in Epidemiol-
ogy (STROBE) statement [16]. The STROBE checklist
includes 22 items distributed as 1 for abstract, 2 for intro-
duction, 9 for the methods, 5 for the results, and 4 for

the discussion, and 1 for funding. Disagreements were
resolved by consensus.

Results

The initial search identified 3,384 studies. After screen-
ing titles and abstracts, 3,330 publications were excluded
for being irrelevant or duplicates. The full text of 54 stud-
ies was assessed for eligibility, where 18 did not meet the
inclusion criteria and were excluded. Thirty-six studies
have met the inclusion criteria and were included in this
scoping review (Fig. 1). In total, 20,136 participants were
included. Of the total population, 13,890 were males
(69%), and 5,596 were females (27.8%), while gender was
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not reported for 650 children (3.2%). Twenty-one stud-
ies were conducted in the central region - Riyadh, which
accounts for the majority (58%) of the studies. As for
the remaining studies, five were conducted in the east-
ern region, four, three, and one were conducted in the
western region, Southern region, and Northern region,
respectively. Two studies were conducted in several
regions of the country.

Of the included publications, eleven studies explored
overall injuries. Five studies focused on fractures, five on
burns, four on MVC injuries, four on oral injuries, and
seven examined poisoning. A visual summary of some of
the studies’ findings is presented in Fig. 2. Based on the
STROBE checKklist, the quality of studies ranged from
5 to 19, with the majority scores being between 13 and
16 (Supplementary file 2). The most common missing
items were the explanation of the study size, variables,
handling quantitative variables, controlling for bias, and
generalizability.

Overall injuries

Eleven thousand six hundred seventy-five participants
were included in the overall injuries’ category (Table 1)
[17-27]. Most injured children were males (74.6%). In
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fact, gender was found to be a significant predictor of
unintentional injuries, falls and MVC with higher odds
for males (OR: 2.59, OR: 1.76, OR: 2.17, respectively, P
< 0.01) [17, 26]. According to a household survey con-
ducted among 1,650 participants, 22% of children sus-
tained an injury in the past year [17]. A more recent
study with a smaller sample (n=283) suggested that the
prevalence of unintentional childhood injuries was 24.7%
in the past 12 months [26]. The weighted percentage of
falls accounted for 31.9% of overall injuries, followed by
MVC representing 25.1%. Head injuries were most likely
to be associated with MVC followed by falls [18]. Fur-
thermore, blunt injuries caused by falls and MVC were
the leading cause of deaths in overall injuries [21]. Addi-
tionally, MVC was reported to be the primary cause of
injury that led to an extended length of stay [22]. In fact,
the mechanism of injury was found to be a significant
predictor of extended length of stay with higher odds
for MVC and burns (OR: 16.2, OR: 14.5, respectively, P <
0.001) as opposed to falls [22].

Another critical childhood injury was drowning.
A study showed that males represented 66.7% of the
drowning incidents. Among this population, drown-
ing led to brain death (4%), and 2% of victims sustained

Type of injury

Burns
N=1,380

Fractures
N=865

Overall injuries
N=11,675

MVC
N=1,212

Dental trauma
N=2,454

Poisoning
N=2,550

Most injured children
were males (74.6%).

Most injured children
were males (72.8%)

children were males
(58%).

More than half of injured

There was a comparable
proportion of males to
females.

There was a comparable
proportion of males to
females.

Most injured children
were males (71%)

The leading cause of
fracture injuries was
— falling at home (37.9%),
followed by MVC
(21.5%).

Falls accounted for 31.9%
of overall injuries,
followed by MVC

(25.1%).

for burns was flames
(52.1%), followed by
scald (36.4%).

The most common cause

Most accidental
poisoning occurred in
[~ | children younger than
three years.

Falls were the most
common cause of dental
injuries (62.7%).

Front seated children
— accounted for 46% of the
cases.

Gender was a significant
predictor of unintentional
injuries, falls and MVC

The weighted mortality

| rate of spine fractures and

The weighted percentage
of mortality was 17.4%,

L— where the highest rate

More than half of injured

children (were back

More than one-third of
middle school boys

— sustained oral injuries,

Age was found to be a
significant predictor of

idural hematoma is p seated without seatbelts . hospital admission (OR:
(OR: 2.59, OR: 1.76, OR: ept (25.3%) oceurred in ICU while only half have
2.17,P<0.01) 8.3% burns. Or car seafs. received dental treatment. 1.19, P<0.05)
The weighted mortality High family income to be

rate was 5.2%, whereas

the highest mortality rate

(14.7%) was reported in
head injuries

Fig. 2 Summary of main study findings on childhood injuries in Saudi Arabia

associated with a lower
likelihood of dental
trauma (OR=0.44, P <
0.05).

The reported mortality
rate was 3.1%.
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Table 1 Study characteristics and relevant findings of studies of childhood overall injuries
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Author

Timeframe Study type (sample size) Relevant findings

Region

STROBE Score

(Gad et al, 2011) [17]

(Alhabdan et al.,, 2013) [18]

(Alanzi, 2013) [19]

(Assiry, 2014) [20]

(Alnasser et al,, 2018) [21]

2011

2001 - 2009

2010-2011

2012-2014

2009 -2014

Cross-sectional
N=1650

Retrospective
N=1219

Retrospective
N=200

Retrospective
N=71

Retrospective
N=1762

History of injury in the past
12 months was reported by
22.2% of the children.

Injuries were higher among
males compared to females
(26% vs. 18%, respectively, P
<0.001).

Male gender was a significant
predictor of falls and MVC (OR:
1.76, OR: 2.17, respectively, P
<0.001)

The most common type of
injury fall (40.4%) followed by
MVC (15%) and food poison-
ing (8.8%).

The reported mortality rate of
injured children was 1.5%

The most common cause

of injury was MVC (34.2%)
followed by pedestrian injury
(30.3%) and falls (28.4%).
Most of head injuries (66.3%)
occurred in children younger
than 12 years.

The overall mortality rate was
14.7%.

The prevalence of fingertip
injury was significantly higher
among males compared to
females ((59.5% vs. 40.5%,
P<0.001).

Children younger than 5
years were more likely to have
fingertip incidents.

The most common cause for
fingertip injury was house
doors.

Head injuries were most likely
to occur in males (76.1%).
The major cause was MVC
(63.4%) followed by falls
(32.4%).

Males represented 68.4% of
admitted children following
injuries.

The most common type of
injury was blunt trauma (73%),
followed by burns (17%) and
penetrating injuries (10%).
Blunt trauma was mainly
caused by MVC (50%) followed
by fall (40%).

The leading cause of deaths
among patients was blunt
injury (92%).

The mortality rate was 2.8%

Riyadh

Riyadh

Riyadh

Southern region - Asir

Riyadh

17

13
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Table 1 (continued)

Author Timeframe Study type (sample size) Relevant findings Region STROBE Score
(Alghnam et al,, 2019) [22] 2001-2018 Retrospective Males represented 75.8% of Riyadh 19
N=5563 admitted children following
injuries.

The most common type of
injury was fall (31.5%), fol-
lowed by an MVC (28.5%)

The prevalence of children
who had extended length of
stay was 14%.

The major cause of injury that
led to extended length of stay
was MVC.

Mechanism of injury was a sig-
nificant predictor of extended
length of stay with higher
odds for MVC and burns (OR:
16.2, OR: 14.5, respectively, P <
0.001) as opposed to falls.

(Al-Qurashi et al,, 2019) [23] 2005 - 2015 Retrospective Males represented 66.7% of Eastern Region -Dammam 15
N=51 the drowning incidents.
Brain death occurred in 4%
of the cases, 2% had severe
neurological issues and 94%
fully recovered.
Most cases (74.5%) occurred
in the sea (56.9%) at the night
with no lifeguard present

(92.2%).
(Alzamil et al,, 2019) [24] 2018 Cross-sectional Visual loss was present in 39%  Eastern region - Dhahran 15
N=323 of Pediatric Ophthalmology
Clinic (N=818) whereas 22.9%
were blind.

Trauma was the most com-
mon cause for unilateral
blindness (20.7%) followed by
refractive errors (15.5%).

(AlAteeq et al., 2020) [25] 2016 -2017 Cross-sectional Most injuries occurred in Riyadh 15
N=491 males (64%).

The leading cause of injuries
was fall (47.7%) followed by
hot liquids and chemical
exposure (14.5%).
The most common injury
types were fractures, disloca-
tions, and subluxations (47.3%)
followed by penetration
injuries (21%) and burn injuries
(17.5%).
The mortality rate was 1.2%
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Author Timeframe Study type (sample size)

Relevant findings

Region

STROBE Score

(Alkhamis & Abdulkader, 2020) 2020 Cross-sectional
[26] N=283

(Al-Sarheed et al.,, 2020) [27] 2005 - 2018 Retrospective

N=62

The prevalence of uninten-
tional childhood injuries was
24.7% in the past 12 months.
The prevalence of uninten-
tional childhood injuries

was significantly higher in
males compared to females
(32.5% vs. 15.9%, respectively,
P=0.001).

Male gender was a significant
predictor of unintentional
injuries (OR: 2.59, P=0.003).
Most injuries occurred at
home (74.3%).

The most common cause of
injurie was falls (62.9%) fol-
lowed by burns (22.9%).

Most trauma injuries occurred
in males (77.4%).

The most common cause of
injury was MVC (59.7%), fol-
lowed by pedestrian accidents
(21%) and falls (14.5%).

The mortality rate was 12.7%

Riyadh

Riyadh

18

MVC Motor Vehicle Collision, OR Odds ratio

severe neurological damage [23]. The study, which was
conducted in the eastern region, reported that most cases
occurred in the sea (74.5%) at night (56.9%) with no life-
guard present (92.2%).

Fingertip injuries were identified as one mechanism
and were significantly higher among males (59.5%) com-
pared to females [19]. These injuries were commonly
caused by house doors and more prevalent among chil-
dren younger than five years. Overall, the mortality rate
for overall injuries was only reported in five studies.
Among those studies, the weighted mortality rate was
5.2%, whereas the highest mortality rate (14.7%) was
reported in head injuries [18].

Fractures

Fracture injuries studies included 865 participants
(Table 2) [28-32]. The majority of reported fractures
occurred among males (72.8%). The ratio of male to
female was 2.68:1. The leading cause of fracture injuries
was falling at home (37.9%), followed by MVC (21.5%).
Other causes for fractures included door slams, direct
hits, and pedestrian injuries. Fractures occurred mainly
among older children as close half of children were
between 13-18 of age [30]. At the same time, epidural
hematoma was more likely to occur among children
between 5-14 years of age than other children [29, 31].
On the other hand, nonaccidental fractures were more
common in preschoolers, followed by infants [32]. The
mortality rate was reported in two studies conducted on

spine fractures and epidural hematoma, both with a rate
of 8.3% [29, 31].

Burns

Burn studies included 1,380 children (Table 3) [33-37].
Of those, 58% were males. The extent of burns was minor
in most cases (less than 20% of Total Body Surface Area
(TBSA)). The most common cause for burns was flames
(52.1%), followed by scald (36.4%). Two studies showed
that most burns (60%) occurred among toddlers and pre-
schoolers [33, 34]. About half of the victims admitted to
the Intensive Care Unit (ICU) were between 5-10 years of
age [36]. Four studies have reported mortality rates; the
weighted percentage of mortality was 17.4%, where the
highest rate (25.3%) occurred among those admitted to
the ICU.

MvC

One thousand two hundred twelve children were
included in the MVC studies (Table 4) [38—41]. Over-
all, males represented the majority (71%) of injured vic-
tims. One study showed that most injuries (71%) were
sustained by pedestrians, followed by passengers (27%)
[38]. Front seated children accounted for 46% of the
cases with a higher rate of isolated head, neck, or facial
injuries than back seated children (51.2% vs. 25%, P =
0.01) [39]. On the other hand, children seated in the
back had higher rates of rollover (52.1% vs 24.4%, P =
0.02), ejection (41.7% vs 22%, P = 0.05), and occupant
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Table 2 Study characteristics and relevant findings of studies of childhood fractures

Author

Timeframe Study type (sample size) Relevant findings

Region STROBE Score

(Alomran et al, 2012) [28] 2004 - 2009 Retrospective

N=254

Most fractures occurred in males (62.6%).
Almost half of injuries (48.8%) occurred at home.

Riyadh 13

The major cause of injury was fall at home
(48.8%) followed by motor vehicle accidents

(29.52%)

The majority of injured children were males
(83.3%) (P=0.003).

(Al-Habib et al, 2014) [29] 2001 - 2009 Retrospective

N=120

Riyadh 16

The major cause of spine injury was MVC (60.8%)
followed by pedestrian injuries (20.8%), fall-
related injuries (15%).

Traumatic spine fractures were more common in
children age between 16-18 years.

The mortality rate was 8.3%.

(Al-Jasser et al,, 2015) [30] 2005-211  Retrospective

N=361

The majority of fractures occurred in males
(80.6%) (P<0.0001).

Riyadh 16

Injured children were most likely (46.2%) to be
between 13-18 of age.

The major cause of injury was fall at home
(35.7%) followed by door slam (25%) and sport
related (17.1%).

(Umerani et al, 2018) [31] 2012 -2014 Retrospective

N=72

Epidural hematoma was most likely to occur in
males (65.3%) and in age between 5-14 years.
The most common cause for epidural hematoma

Eastern 11
region -
Dammam

was MVC (52.8%) followed by falls (34.7%).
The mortality rate was 8.3%.

(Jawadietal, 2019) [31] 2009 - 2015 Retrospective

N=58

Nonaccidental fractures were most likely to occur
in males (59%) and preschoolers (45%) followed

Riyadh 16

by infants (34%).

The rate of hospital admission was 70%.

Physical abuse accounted for 44.6% of the inci-
dents whilst 51.8% was due to neglect.

The most common type of injury was fall (54.8%)
followed by direct hit (26.1%).

death ratio (14.8% vs 4%, P = 0.04) and were more likely
to have long bone or pelvic fractures (60.4% vs 36.6%,
P = 0.02) [39]. Moreover, a study showed that 38.3%
of children injured in MVC sustained head injuries,
whereas facial injuries were sustained by 34.8% of chil-
dren [41]. According to that study, 2.4% lost their lives
due to the MVC. More than half of injured children
(53.8%) were back seated without seatbelts or car seats,
while 9.1% were driving [41].

Oral and dental trauma

The number of patients included in oral and dental
trauma studies was 2,454 (Table 5) [42—45]. There was
a comparable proportion of males to females [43, 44].
While the other two were conducted solely in males [42,
45]. Falls were the most common cause of dental injuries
(62.7%) [43, 44]. More than one-third (39.5%) of middle
school boys sustained oral injuries, while only half have
received dental treatment [45]. The same study showed
high family income to be associated with a lower likeli-
hood of dental trauma (OR=0.44, P < 0.05) [45].

Poisoning and toxicological exposure

Studies on childhood poisoning and toxicological expo-
sure included 2,550 children (Table 6) [46—52]. Most
of the accidental poisoning occurred among children
younger than three years. Further, age was found to be
a significant predictor of hospital admission (OR: 1.19,
P < 0.05) [48]. The male-female ratio was comparable
(1.17:1). The most common mechanism was ingestion
with drugs associated with 39.9% of the cases, fol-
lowed by toxic household products (25.7%). One study
reported that no action was taken by parents (90.2%)
following the incidents [47]. A study conducted in sev-
eral regions of the kingdom reported a 3.1% mortality
rate [51].

Discussion

This scoping review suggests that falls and MVC are the
leading causes of injuries in the kingdom. Similarly, a
global study conducted in low-and middle-income coun-
tries found fall and MVC to be the most common mecha-
nism of childhood injuries [53].
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Table 3 Study characteristics and relevant findings of studies of childhood burns
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Author Timeframe Study type (sample size) Relevant findings

Region

STROBE Score

(Priyadarshini & Kumar, 2015) 2007 - 2011  Retrospective
[33] N=100

(Alharthy et al,, 2016) [33] 2013 Retrospective

N= 148

(Alturki et al, 2019) [35] 2011-2016 Retrospective

N=95

(Akkam et al., 2020) [36] 2009 - 2018 Retrospective

N=787

(Mater et al,, 2020) [37] 2016-2017 Retrospective

N=250

Most burns occurred in chil-
dren younger than 6 years of
age (59%).

Comparable proportions

of male and female injured
children (51 vs. 49%, respec-
tively).

51% had minor burns (0-20%
TBSA).

Cause of burn was 47% scald
and 42% flame.

Overall mortality: 15%

More than half of burn inju-
ries (54%) occurred in male
children.

The mean TBSA was 5%.
Most of burns occurred in
toddlers and preschoolers
(80%).

Scald burns were the most
common type of burn
(76.4%) followed by flame
(15.5%).

No reported deaths.

More than half of injured
children were males (56.8%).
Most burn cases were infants,
toddlers, and preschoolers
(72.5%).

Scald burn was the most
common type of burn
(68.8%).

Slightly higher male victims
than females (56.4 vs. 43.6%).
Most injuries (73.8%)
occurred at home.

Almost half of subjects 52%
had minor burn (10-19%
TBSA)

The main cause of injury was
flame (81%).

Overall mortality: 25%

Higher proportion of burns
among males compared

to females (68% vs. 32%,
respectively).

The mean TBSA was 16.54%
Scald was the major cause of
burn (63.4%).

Overall mortality: 4.8%

Northern region - Sakaka,

Al Jouf,

Riyadh

Western region - Jeddah

Riyadh

Riyadh

12

16

TBSA Total Body Surface Area

Many MVC injuries are preventable using evidence-
based safety measures such as seatbelts, car seats, or
helmets. However, they remain a neglected focus in the
kingdom. In this respect, a study conducted in 2018 to
assess the use of child restraint systems found that only
one-third of the families reported having child restraint
systems while only half of them were consistently using
them [54]. Additionally, more than half of the families

reported setting children on the passenger’s lap [54].
Therefore, further investment in public health interven-
tions to reduce falls and MVC is warranted to reduce
their burden on population health.

Our findings show that males represented most over-
all injuries, fractures, burns, MVC, and dental trauma.
These results are consistent with the public data obtained
from the CDC, stating that males accounted for 58.4% of
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Table 4 Study characteristics and relevant findings of studies of childhood MVC injuries

Page 10 of 14

Author Timeframe Study type (sample size)

Relevant findings

Region

STROBE Score

(Crankson, 2006) [38] 1994 - 2003 Retrospective

N=664

(Al-Jazaeri et al,, 2012) [39] 2001-2010 Retrospective

N=89

(Mohmmedthani et al., 2018)
[40]

2011-2016 Retrospective

N=206

(Alghnam et al,, 2020) [41] 2016-2019 Retrospective

N=253

Males represented 71% of MVC
injuries

MVC injuries represented 42%
of pediatric trauma admissions.
Mechanism of injury was 71%
pedestrians, 27% auto passen-
gers, 1.5% bicyclists and 0.5%
motorcyclists.

Boys represented 72% of MVC
injuries

Injured children were front
seated in 46% of the cases.
Front seated children had
higher rate of isolated head,
neck or facial injuries (51.2% vs
25%, P=.01)

Back seated children had
higher rates of rollover (52.1%
vs 24.4%, P=.02), ejection
(41.7% vs 22%, P=.05), and
occupant death ratio (14.8%
vs 4%, P=.04) and were more
likely to have long bone or pel-
vic fractures (60.4% vs 36.6%,
P=.025).

Most of the cases (72.5%) were
younger than 10 years.

Males represented 75.9% of
MVC injures.

The isolated femoral shaft frac-
tures represented 70.9%, while
femoral shaft fractures with
associated injuries represented
29.1%.

The proportion of head injury
in following MVC was 38.3%
and facial injury was 34.8%.
Male represented 68.8% of the
study population.

The majority of injured children
(53.8%) were back seated with-
out seatbelts or safety seats
while 9.1% were driving.

The mortality rate was 2.4%.

Riyadh

Riyadh

Western region - Medina

Several regions

12

15

MVC Motor Vehicle Collision

unintentional injuries that occurred between 2001 and
2019 in the United States [55]. Likewise, in low- and mid-
dle-income countries, male children were more suscep-
tible to injuries than females [53]. This gender disparity
can be attributed to the greater risk-taking tendency in
males [56]. Thus, gender-specific prevention strategies
may help reduce the burden of associated injuries [57].
Although the mortality rate was relatively low, it may
reflect the underlying resources for capturing injury data.
However, the rate was exceptionally high among more
critical cases such as ICU burns (25.3%) and head injuries
(14.7%), followed by fractures (8.3%). Correspondingly,
a study on childhood mortality in the eastern region
showed that half of the deaths (51%) were attributed to

accidents, with male children representing 69% of the
cases [58]. In addition, the autopsy has revealed that head
injury was the leading cause of death (27%) among the
autopsied cases [58]. These are high rates, and national
actions need to be undertaken to reduce them.

Primary prevention of injuries provides the best value
and return on the outcome. The Child Safety Action
Plan (CSAP) in European Union serves as an excellent
example for tackling mortality resulting from childhood
injuries [59]. This policy was first developed through
assessing the situation with government engagement,
followed by setting a vision, goals, and objectives, and
finally implementing the best evidence-based practices
that the government endorsed.
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Table 5 Study characteristics and relevant findings of studies of childhood dental trauma
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Author

Timeframe Study type (sample size) Relevant findings

Region STROBE Score

(Al-Majed et al., 2001) [42] 1997 Cross-sectional

N=1216
Gender: male
(Al-Malik, 2009) [43] 2005-2006  Cross-sectional
N=112
(Gupta et al,, 2018) [44] 2016 Cross-sectional

N=868

The prevalence of dental trauma
was 32.8% among boys aging
between 5-6 years and 34.3%
among those aged 12-14 years.

The prevalence of traumatic oral
injury was higher among males
(70.5%, P < 0.05), and age between
9-11 years

Fall was the most common cause of
traumatic oral injuries (68%)

Injuries where most likely to occur
in the street in males (69.6%) and at
home (60.6%) in females.

The prevalence of traumatic dental
injury was 9.79% with fall being the
most common cause (62.4%)
Traumatic dental injuries were more
common among male with a male

Riyadh 9

Western region - Jeddah 13

Southern region - Jazan 13

female ratio of 1.6:1.

(Al-Ansari & Nazir, 2020) [45] 2020 Cross-sectional
N=258

Gender: male

As per a self-reported question-
naire, 39.5% of middle school male
children had experienced dental

Eastern region 17
Dammam - Alkhobar

trauma whilst only 20.5% received
treatment.

Higher family income was associ-
ated with lower likelihood of dental
trauma (OR: 0.44, P < 0.05) and
lower odds of receiving treatment
for dental trauma (OR: 041, P <

0.05).

OR Odds ratio

Our findings have some policy and public health impli-
cations, namely supporting the Saudi 2030 vision [60].
One of the pillars of this Vision is to extend life expectancy
from 74 to 80 and improve quality of life. Our research
describes the magnitude of the problem and highlights
the need for intersectoral interventions. As the Vision
focuses on preventing health risks, preventive interven-
tions of childhood injuries, namely fall, and MVC need to
be implemented. One of the Vision’s objectives is to pro-
mote traffic safety which could potentially aid in MVC
prevention. Another implication is highlighting the need
for investing in secondary prevention by dealing with
injuries once they occur to reduce their consequences. A
recent cross-sectional study found a low level of aware-
ness about first aid to childhood injuries such as burns,
drowning, and choking among 39% of Saudi parents [61].
However, most parents (78%) were willing to take a first
aid class. This reinforces the need to implement sustain-
able awareness-raising strategies at the family level.

This is the first scoping review of the epidemiology
of childhood injuries in Saudi Arabia to the best of our
knowledge. However, we acknowledge that our review
has several limitations. First, the lack of socioeconomic
data may not reflect the variation of the prevalence and

the mechanisms of injuries. Second, we were also unable
to capture and generalize the age groups due to the miss-
ing continuous data and the inconsistency in age group
classification across the studies. Third, most studies were
retrospective chart review studies which can be more
susceptible to bias. There is a significant need for popula-
tion-based and longitudinal studies to provide more sub-
stantial evidence of the burden of injuries on population
health of the kingdom. Fourth, except for one study, the
primary focus of the included publications was uninten-
tional injuries, which emphasizes the need to extend the
current research in Saudi Arabia to nonaccidental child-
hood injuries. Finally, there was a substantial difference
in publication rates across the regions of Saudi Arabia as
more than half of the included studies were conducted in
the central region-Riyadh, which affects the generalizabil-
ity of our findings. This can be attributed to the presence
of highly equipped trauma centers and research institu-
tions in the region. Clearly, there is a disparity in our abil-
ity to capture the true burden in other regions accurately.
Therefore, it is crucial to conduct further studies on the
prevalence and magnitude of childhood injuries across all
regions of Saudi Arabia while maintaining a high-quality
research and reporting practices.
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Table 6 Study characteristics and relevant findings of studies of childhood poisoning and toxicological exposure

Author Timeframe  Study type (sample size) Relevant findings Region STROBE Score
(Izuora & Adeoye, 2001) [46] 1992-1998  Retrospective The majority of accidental poisoning  Eastern region - Hafr Albatin 12
N= 168 (63%) occurred in children aged

between 1-3 years.

The most frequently involved sub-
stance was drugs (64.3%).

Most cases (>60%) were asympto-
matic.

No reported deaths.

(Al-Binali et al., 2009) [47] 1990-1995  Retrospective The most common type of corro- Southern region - Asir 10
N=72 sives was 5.25% hypochlorite (50%),
followed by kerosene in (16.7%), and
caustic soda (12.5%).
No action was taken by parents of
90.2% of the cases.
No reported deaths.

(Alanazi et al, 2015) [48] 2009 - 2011 Retrospective The majority of child poison Riyadh 17
N=315 occurred among toddlers (72%).
Most poisoning incidents occurred
in males (59%).
The most frequently involved sub-
stance was drugs (63.2%).
Age was a significant predictor of
hospital admission (OR: 1.19, P <

0.05).
(Bakhaidar et al,, 2015) [49] 2008-2012  Retrospective Children under 12 years represented ~ Western region 15
N=129 44.2% chemical poisoning admis-
sions.

More than half of poisoning cases
(54.3%) were females.

Accidental poisoning occurred in
92.9% of children younger than 12

years.
No reported deaths.
(Alghadeer et al,, 2018) [50] 2010-2016  Retrospective The mean age was 2.7 years. Riyadh 16
N=735 The most common type of poison-

ing was drugs (70%).
The majority of cases were asymp-

tomatic.
(Alanazi et al,, 2018) [51] 2018 Cross-sectional More than third (35%) of poisoning  Several regions 5
N=96 cases were between 4-8 years and

249 were younger than 4 years.
Poisoning injury were most com-
mon in males 57.3% compared to
42.7%.

Accidental poisoning occurred in
94.8% whereas 5.2% were intended.
The most common cause of poison-
ing was spoiled food (55.2%)

The mortality rate was 3.1%.

(Alruwaili et al., 2019) [52] 2016-2017  Cross-sectional Most of toxicological exposed Riyadh 15
N=1035 children (78.7%) were asympto-

matic and 47.8% did not need an
intervention.
Most exposure incidents (91%)
occurred in children younger than
6 years with 62.2% of them being
younger than 3 years.
The most frequently involved
substance class was toxic household
products in children younger than
6 years and pesticides in children 6
years or older.

OR Odds ratio
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Conclusions

This review found that the leading causes and mecha-
nisms of childhood injuries were falls and MVC. Unfortu-
nately, all types of injuries resulted in substantial mortality
rates, and there is a definite need for national action to
be undertaken to reduce them. Overall, further research
should be carried out to capture the determinants of
childhood injuries across all regions of Saudi Arabia.
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