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The characteristics of mild head injuries in preschool-age children fall:
a retrospective observational study

Min Suk Sung?, Ji Sook Lee?, Woochan Jeon?, Junseok Park*, Kyung Hwan Kim?,
Dongwun Shin?, Hoon Kim*, Joon Min Park?*, Hyunjong Kim*

'Department of Emergency Medicine, Inje University llIsanpaik Hospital, Goyang,
?Department of Emergency Medicine, Ajou University School of Medicine, Suwon, Korea

Objective: Falling is a common cause of head injury in preschool aged children. We investigated the characteristics of mild
head injuries caused by falling and the association between body weight and occurrence of traumatic brain injuries (TBI).
Methods: This retrospective observational study was conducted on head-injured preschool-aged children that visited the
emergency department from January 2012 to December 2015. Characteristics such as age, sex, weight, free fall height,
floor type, and presence of TBI, as defined as cerebral hemorrhage or skull fracture, were investigated. We calculated
body weight percentiles by calibrating age and weight and categorized them into four quartile ranges. We grouped all
included cases into two groups according to the presence of TBI. The characteristics of the two groups were compared
by using chi-square test, and the association with TBI was investigated by using binomial logistic regression.

Results: A total of 701 children were included, and TBI was observed in 95 children. Children with TBI were younger.
The proportion of children with TBI was higher in the third and fourth quartiles of the body weight group as well as accord-
ing to soft floor and fall from high height (=1 m). The odds of soft floor being associated with TBI was higher than the
odds for hard floor (odds ratio, 2.734; 95% confidence interval [Cl], 1.597-4.680). The odds of high height (=1 m) being
associated with TBI was higher than that for low height (odds ratio, 2.306; 95% Cl, 1.155-4.601), and the odds ratio for
the weight percentile group was 1.228 (95% Cl, 1.005-1.499).
Conclusion: Prevalence of TBI after falling in preschool-aged children might be associated with high fall-height and body

weight quartiles.

Keywords: Traumatic brain injuries; Accidental falls; Body weight; Preschool child
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Capsule Summary

What is already known in the previous study
Falling in preschool children is a major cause of injury.
Factors such as age, height, and floor-type are known
as major factors affecting the occurrence of traumatic
brain injury.

What is new in the current study

Increased body weight percentile quartile also con-
tributes to traumatic brain injury caused by falling
down in preschool-aged children.
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1,014 Preschool aged head injury by fall down

Exclusion criteria
282 Brain CT (+)

28 Unknown body weight
15 Unknown mechanism of fall
7 GCS < 14 or unknown
3 Unknown floor type

701 Enrolled patients

607 TBI (-) 94 TBI (+)

Fig. 1. Study outline. CT, computed tomography; GCS, Glasgow Coma Scale; TBI, traumatic brain injury.
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Fig. 2. Body weight percentiles distribution.
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Table 1. Comparison of characteristics as TBI
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Variable Total TBI (+) (n=95) TBI (-) (n=606) P-value
MaeFemae 379 (54.1)/322 (45.9) 50:45 329: 277 0.739
Age (Mo) 23.0(10.0-43.0) 9.0(5.0-33.0) 24.0 (12.0-44.0) <0.05?
Weight (kg) 12.0(9.7-15.0) 9.6 (1.4-14.5) 12.0 (10.0-15.3) <0.05%
Body weight percentile (%) <0.05?
<25 140 (20.0) 12 (8.6) 128 (91.4)
25-50 329 (46.9) 20 (12.0) 146 (88.0)
50-75 123 (17.5) 27 (16.6) 136 (83.4)
>75 109 (15.5) 36 (15.5) 196 (84.5)
Floor <0.05”
Soft 436 (62.2) 74 (16.7) 362 (83.3)
Hard 265 (37.8) 21(7.9) 244 (92.1)
Fall-height (m) <0.05?
<1 633 (90.3) 82 (13.0) 551 (87.0)
>1 68 (9.7) 13(19.1) 55 (80.9)
Values are presented as number (%) or median (interquartile range).
TBI, traumatic brain injury.
3 Mann-whitney U test. ® Chi-sguare test.
Table 2. Odds ratio of traumatic brain injury in fall down
Variable Adjusted odds ratio 95% CI P-value
Sex
Mae 1.078 0.692-1.677 0.740
Female Reference
Floor
Soft 2.723 1.589-4.664 <0.001
Hard Reference
Height (m)
>1 2.309 1.157-4.608 0.018
<1 Reference
Quiartile of BW% 1.231 1.007-1.505 0.042

This data were analyzed by binomial logistic regression.
Cl, confidence interval; BW%, body weight percentile.
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