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Characteristics and Risk Factors of Fall-down Injuries in Preschool Aged Children

Kwangchun Lee, M.D.%, Ji Sook Lee, M.D.?, Kyung Hwan Kim, M.D.}, Junseok Park, M.D.X, Dong Wun Shin, M.D.},
Hoon Kim, M.D.}, Joon Min Park, M.D.}, Hyunjong Kim, M.D.t, Hee Jun Shin, M.D.}, Woochan Jeon, M.D.**

Department of Emergeny Medicine, Inje University llsan Paik Hospital, Goyang?, Ajou University School of Medicine,
Suwon?, College of Medicine, Soon Chun Hyang University Hospital, Bucheon?®, Korea

Purpose: Falling is one of the most common causes of injury for preschool children. Here, we aim to identify the charac-
teristics and risk factors of injuries by falling-down in preschool children.

Methods: Between January 2010 and December 2011, we enrolled patients under the age of 7 years, who were injured
by falling down and visited an urban regional emergency center. We retrospectively surveyed the medical record of these
patients, including age, sex, place and height of fall, type of floor, guardian’s witness, traumatic brain injury (TBI), and

fracture of extremities.

Results: The odds ratios sex (male), age (under 2 years old), height of fall, type of floor (hard), and guardian’s witness
(presence) that resulted in TBI were 1.35 (95% confidence interval [CI], 0.72?2.55; p=0.352), 3.83 (95% Cl, 1.78?8.65;
p<0.05), 6.38 (95% Cl, 3.27-12.44;p<0.05), 3.58 (95% CI, 0.47-27.30; p=0.218), and 1.47 (95% CI, 0.63-3.43; p=0.377),
respectively. The odds ratios sex (male), age (over 2 years old), height of fall, type of floor (soft), and guardian’s witness
(absence) that resulted in fractures were 1.19 (95% Cl, 0.78-1.81; p=0.433), 3.10 (95%Cl, 1.99-4.84; p<0.05), 1.98
(95%Cl, 1.19-3.29; p<0.05), 2.41 (95% Cl, 1.29-4.54; p<0.05), and 1.15 (95%ClI, 0.72-1.85, p=0.554), respectively.

Conclusion: In preschool children who experienced an injury from falling down, TBI was increased with younger patients
and higher height of fall, but it was not related with patient's sex, type of floor, and guardian’s witness; conversely, frac-
tures were increased with older patients, higher height of fall, and soft floor, but not related with patient's sex and

guardian’s witness.

Key Words: Injuries, Child, preschool, Accidental falls, Brain injuries, traumatic, Fractures, Bone

BE J|E 9191, b, 540 theoR o] 4 E
AR Qlow, Fee] @ 44 olsk zobe] Q17 10%
W AR 139l g, 9] ok 4w
Foll mhew, 154 vk 2ok 94 BRI e £4L
453 B £ HeoR £9 94 Aolgon, 1%
Akl A7k Fe ol 4 iRkl A R,

MUK

Fax: 031-910-
1A mA Y 2017

4
=
@
&

52 164,

il
1
°
N
e
N
i
o
o
S
e

354

E-mail: woowoochan@ gmail.com
HTHsClY: 20174 7¢€ 10



Fall—down Injuries in Preschool Aged children / 355

Article Summary

What is already known in the previous study
Falling in preschool children is one of the major causes
of injury, and head and limb injuries are the most com-
mon. Factors like age of the patient, height of fall,
nature of the fallen floor affect the severity and progno-
sis of fall injury.

What is new in the current study

TBI was increased with younger patients and higher
height of fall. Fractures were increased with older
patients, higher height of fall, and soft floor.
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AFS AldskA] xd AE Alelste] A SA2 637

Table 1. Characteristics of preschool aged injured patients

W o]t (Fig. 1). by fall down
AA A Bk yole Tk 2(AE S WS N (%)
2.00—4.00)*11911, 24 vuke- 3839 (60.1%), 24 o4 Total patients 637 (100)
& 2547 (39.9%) 010tk AAEL FAF 3679 (57.6%), Gender
oz} 2707 (42.4%) 0.7 FA7} ojzbr et o Wbtk 3 Male 367 (57.6)
gt o] FAHS 0.75(AHESE W9 0.60-1.00)mSl Female 270 (42.4)
o}, 22 o] Aal 3 (n=468, 73.5%)°] 7 B Age (yn)' 2.00(0.00-4.00)
1,7 heo® AL (=55, 8.6%), E2 (n=43, <>22yr zgj(ggé)
6.8%), =olEl (n=41, 6.4%), 794 = ojdo| 3} ¢ Hggh¥r()f fall (m)" 075 20.60?1.00)
& ol wE71#(n=30, 4.7%) 0|tk £ B = § Place of fall
T o] E4RE e A TR (=462, 72.6%) 7} 7H House 468 (73.5)
ok, AA (n=120, 18.9%), 34 (n=15, 2.3%), A Public place 55 (8.6)
(n1=13, 2.0%) =01 0m, EAR L ¥ 24 o9l 7 Street 43(68)
S 289(4.2%) STk Tk &4y A e 5 Dygond o0
wuwksk uhohe 5814 (91.2%), FE2$ veES 564 Site of injury
(8.8%) Att. RoA7t s 54 ¢ (n=480, Single site
75.4%) 7} HASA £8 39 (n=157, 24.6%) K.t} Bk Head 462 (72.6)
t}(Table 1). Upper extremity 120 (18.9)
2202 qlsto] |44 ¥ wabol wAsh 9= 517 Lower extremity 15(23)
- Trunk 13 (2.0
(8.0%)°101L, ©o] & FAZ =4 42¥(82.4%), H&8 Multiple site 28 (4.2)
1841(35.3%), F/H& 2483 HE8o] Zo] U= 447t Type of floor
921 (17.6%) Atk AH-E Fat 34 (66.7%), 17 174 Hard 581 (91.2)
(33.3%) 01021, o] 5 &xte] o] o] ZF47k2 1.00 (A Soft 56 (8.8)
2922 M9 0.00-2.00) AT, 24 WU 421, 24] ©] Guardian’s witness
Ah& 9wolgltl. PECARN ruleo) A A|Alsts Alsh &4 L? ﬁg gi'g
7174 E5oll whef 24 v]ekel A 0.9 m o]4e] FolollA S

grako] S oA o EA A= 179 (17/42

" Median (interquartile range).

Pre-school aged injured patients visiting ED

(N=5,395)

Pre-school aged injured patients by fall down

(N=658)
Exclusion
Missing data (n=17)
Death on arrival (n=2)
Refusal of examination (n=2)
Included patinets
(n=637)

Fig. 1. Study outline.
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40.5%)019 0, 24 o]delH 1.5 m
Feate] WA oA o &4 AL 47 (4/9=
44.4%) 010tk F =0]9 T4 0.90(AHEH S ¥

Table 2. TBI in preschool aged injured patients by fall down

£ 0.70-1.33)moll e, =4 24 3

2 HellA 404
(78.4%), B3 2oA 68(11.8%), T2 34
(5.9%), ol8] W ol EwS7]|F ZF 14 (2.0%) ol A LAY

TBI (N=51) Non-TBI (N=586) p-value
Gender 0.173
Mae 34 (66.7) 333 (56.8)
Female 17 (33.3) 253 (43.2)
Age(yn)' 1.00 (0.00-2.00) 2.00 (1.00-4.00) <0.05
<2yr 42 (17)* 341 (58.2)
> 2yr 9 (4) 245 (41.8)
Height of fall (m)* 0.90(0.70-1.33) 0.70 (0.60-1.00) <0.05
Place 0.479
Home 40 (78.4) 428 (73.0)
Playground 1(2.0) 40 (6.8)
Road 3(5.9) 40 (6.8)
Public place 6 (11.8) 49 (8.4)
Care center 1(2.0) 29 (4.9
Type of floor 0.074'
Hard 50 (98.0) 531 (90.6)
Soft 1(2.0) 55 (9.4)
Guardian’ s witness 0.122
Yes 43(84.3) 437 (74.6)
No 8 (15.7) 149 (25.4)
T Median (interquartile range).
T Number of the cases above fall height 0.9 meter.
T Number of the cases above fall height 1.5 meter.
' Fisher exact test.
TBI: traumatic brain injury
Table 3. Fracturesin preschool aged injured patients by fall down
Fracture (N=120) Non-fracture (N=517) p-value
Gender 0.396
Mae 65 (54.2) 302 (58.4)
Female 55 (45.8) 215 (41.6)
Age(yn)' 3.00 (2.00-5.00) 1.00 (0.00-3.00) 0.000
<2yr 40 343
=>2yr 80 174
Height of fall (m)* 0.90 (0.70-1.30) 0.70 (0.60-1.00) <0.05
Place <0.05
Home 82 (68.3) 386 (74.7)
Playground 21 (17.5) 20(3.9)
Road 2(1.7) 41 (7.9
Public place 8(6.7) 47 (9.1)
Care center 7 (5.8) 23 (4.49)
Type of floor <0.05
Hard 94 (78.3) 487 (94.2)
Soft 26 (21.7) 30(5.8)
Guardian’ s witness 0.018
Yes 80 (66.7) 400 (77.4)
No 40 (33.3) 117 (22.6)

T Median (interquartile range).
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stk vhee] EA o] wekd = R E2$ nitto = 14 £ vlgho]2.41 (95% CI, 1.29-4.54, p<0.05) & A4
[e]

(2.0%), et vpetell A= 502 (98.0%) ollA 2144

E4e] AR, At 4% 45 439
(84.3%), RaA7} HA8HA 2 A= 82(15.7%) 3

t}(Table 2).

Feow dsto] A9 ZEe] AT AFe= 1204

(18.8%) AL, o] FolA FA= 65 (54.2%), 14+ 559
(45.8%)c1%lth. Yol 9] FdzkE 3.00(AHE915 H 9
2.00-5.00) A A1z, 24 w2 407, 24 ]S 80 0]
Ak Fe Eol9 Fokghe 0.90(AHEY S WY 0.70-
1.30)meoll o, =AF A A= oA 824 (68.3%),
ZolElol|A 218 (17.5%), &5 &a4 8a(6.7%), 15
TE7| A 78 (5.8%), TEAA 28 (1.7%) ol A 248
Sttt vpehe] Ao kA FEge vigelA= 26
#(21.7%), W3t vpehS 944 (78.3%) ol 4] AFA] F4 o]
HASHAT et HAs A9 80 (66.7%), HE
A7} AT A F3F 9= 408 (33.3%) A TH(Table 3).

Zetow Q7 944 ¥ &4kl © 2] (odds

A, vbe A, Bt 54 s §28 2lo]E Kol
Al ko) A2 24 vlHtkolA 3.83 [95% confidence
interval (CI), 1.78—-8.60; p<0.05], & o]+ 6.38
(95% Cl, 3.27—12.44; p<0.05) & EAA = F951%

t}(Table 4).

Feoz A% A B9 exbl: A, 1EA B2
FRE 8 Ao F HolA Yot AP 24 o]
A1 3.10 (95% Cl, 1.99-4.84, p<0.05), F& =o|+= -
1.98 (95% Cl, 1.19-3.29, p<0.05), v}=t A2 F =7

B oA Aol wp=w 64 o]ske] s ] 4of
Fet &4l glo] i Sxbe] A dasiA 974
43 A 24 BF AGA o ggoy BAGeR
u 7k glSith 71E8] AokE AR g AFeAE A
ol mE gk &40 Aol glolon ol 2 ATy} g
77 obsS o R 3 AFEA AgHel wpE A A
zfo] 7} Ao} AFto] Gl AoFE FSHFrp Y,

2 ATl 29 94 v 735 24| B ARA]
=49 A5 3-TAelA A o] =qkth 71EY
Tol W2 Burrows 572 4 Fetel g3t o &4
< whaE Aol vk ®arskelal, Hall 5% frob7t

ratio) &= FlEel § Aokd| Aotrth FEhEAtow Q) o & Ab
ek Zojgta Bastivh ik 24 vnke] Aol et
oF gk &4 B A WO BTV Eot A4S o &
Tete] A 2A L Thsdo] W Ao 4 A Atk
ojg gt AL 1l g wf, 24 wRke] Aop= AA 2 Y
o] Holx Fet &4 iy Al AR F o] &8 WhAHAQl %
ol 5 A, etz or FihFo] ¢ gkor ofy
Ag 2 FHAA FAE =H st 4, Aol H]3
$-8] 2717 AA FEtel 9 &) 7ol =
=8 5o T AJNY Aow ).

2 o8t (Table 4).

K

Table 4. Oddsratio of TBI and fracture in preschool aged injured patients by fall down

Odds ratio (95% ClI)

TBI

Fracture

Gender
Mae
Female
Age
<L2yr
=2yr
Height of fall
<lm
=1m
Type of floor
Hard
Soft
Guardian’ s witness
Yes
No

1.35(0.72-2.55)
Reference

3.83 (1.78-8.60)*
Reference

Reference
6.38 (3.27-12.44)*

3.58 (0.47-27.30)*
Reference

1.47 (0.63-3.43)
Reference

1.19 (0.78-1.81)
Reference

Reference
3.10 (1.99-4.84)*

Reference
1.98(1.19-3.29)*

Reference
2.41 (1.29-4.54)*

Reference
1.15 (0.72-1.85)

TBI: traumatic brain injury, Cl: confidence interval
* p-vaue<0.05.
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