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Abstract This study analyzed the factors influencing the characteristics and treatment outcomes of
injuries to the elderly according to their gender. The findings would contribute to the establishment of
effective prevention and management policies for such injuries. The subjects were patients aged 65
years or older, suffering from injuries. Data from the 2006-2020 Korean National Hospital Discharge
In-depth Survey (KNHDIS) were used. The data were analyzed using the complex sampling Chi-square
test, t-test, logistic regression, and linear regression analysis. Results: The subjects included 37,182
males (38%) and 57,435 females (62%). While the men's injuries occurred more frequently on the roads,
the incidence of injuries at home was higher in women (p<.05). The primary diagnosis was generally
head injuries in men and hip and thigh injuries in women (p<.05). The multiple injury rate was higher
in men than in women and the proportion of subjects suffering from other diseases was higher in
women than men (p<{.05). The factors affecting surgery post-injury were insurance types, treatment
outcomes, hospital bed number, multiple injuries, and other diagnoses for both men and women, but
the admission route was a significant factor for only women (p<.05). Thus, there were differences in the
factors affecting the characteristics and treatment outcomes of injuries suffered by the elderly according
to gender. These results suggest the need for effective management and prevention policies to address
injuries suffered by the elderly.

Keywords : Elderly, Injury, Gender, Characteristics, Treatment Outcomes, Korea National Hospital
Discharge In-depth Injury Survey
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Participant of tne
Korean National
Hospital Discharge
In-depth Survey,
2006~2020
(n=3,678,866)

Exclusion of
non-injured patients
(n=3,259,992)

Injured patients
(n=418,874)

Exclusion

- Missing data for injury information (n=11,208)
- Missing data for injury olace (n=1)

- Misclassification sex and age (n=2)

- Discharge before 2005 (n=1,156)

- (85 years old (n=311,773)

- Admission route by otners (n=117)

Elderly injured
patients
(n=94,617)

.4‘—1

Men Women
(n=37,182) (n=57,435)

Fig. 1. Flow chart of study participants
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Table 1. General characteristics of injured patients

Men

Women

2

(n=37,182/weighted %=38.0) (n=57,435/weighted %= 62.0%) xoort
n or mean Weighted % or S.D. n or mean Weighted % or S.D. (omvaihie)
Admission route
Emergency department 25,371 63.6 35,768 58.5 (12070(6)%
Outpatient department 11,811 36.4 21,667 41.5
Insurance type
NHI 25,468 66.2 42,840 72.9 1739.05
Medicaid 2344 6.5 6,250 11.8 (¢€.0001)
Others 9,370 27.3 8,345 15.3
Number of hospital beds
100-299 15,335 60.2 26,534 64.2
300-499 5,088 15.0 8,435 152 (12090(2)?)
500-999 13,583 21.0 18,793 17.9
>1000 3,176 3.8 3,673 2.7
Treatment outcome
Death 1,275 27 820 1.2 232.60
(€.0001)
Survival 35,907 97.3 56,615 98.8
Surgery
Yes 15,767 385 28,582 46.4 351.67
(€.0001)
No 21,415 61.5 28,853 53.6
Length of stay -7.11
mean=+SD 16.6 0.2 17.9 0.1 (€.0001)
Year of discharge
2005 1,218 3.8 1,696 3.2
2006 1,399 4.3 2,007 3.8
2007 1,459 4.1 2,164 3.8
2008 1,655 4.7 2,418 43
2009 1,683 4.7 2,488 4.4
2010 2,002 5.7 3,019 5.5
2011 1,973 5.4 3,029 5.3 35.96
2012 2,255 6.3 3,432 6.2 ©.0018)
2013 2,109 6.3 3,405 6.6
2014 2,293 6.8 3,722 7.1
2015 2,508 7.4 3,852 7.4
2016 2,477 7.5 3,995 7.7
2017 3,141 7.8 4,977 8.4
2018 3,381 8.2 5,304 8.7
2019 3,835 8.6 6,122 9.2
2020 3,794 8.4 5,805 8.4
S.D, Standard Deviation; NHI, National Health Insurance
* Rao-Scott Chi-Square
Table 2. Injury characteristics of injured patients
Men Women 2
(0=37.182/w=38.0%) (0=57,435/w=62.0%) *
- - (p-value)
n Weighted% n Weighted%
Intentionality
Unintentional 35,512 96.2 55,874 97.7
Intentional self-harm 1,150 2.3 994 13 179.9169
Violence 337 1.1 296 0.6 (€.0001)
Unidentified/under Investigation 171 0.4 224 0.4
Unknown 12 0.0 47 0.1
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Place of injury

Home 8,009 19.5 20,244 33.2
Group residential facility 306 0.8 1,075 2.0
School 111 0.2 229 0.3
Sports facilities and stadiums 125 0.3 192 0.3
Road/Highway 13,185 36.6 12,917 22.9
Play, cultural, and public Facilities 199 0.5 469 0.8 3816.8336
Commercial areas 478 1.2 898 1.6 (£.0001)
Industrial, construction sites 1,212 3.2 160 0.3
Farm 1,608 4.4 1,649 3.1
Other traffic areas 214 0.6 260 0.4
Water, ocean, outdoors 1,217 3.2 992 1.6
Healthcare facility 486 1.2 1,157 1.9
Other 461 1.1 598 1.0
Unknown 9,571 27.2 16,595 30.6
Activity during injury occurrence
During a sports game 128 0.3 131 0.2
During a leisure activity 890 2.3 1,064 1.7
During paid work 3,879 10.7 1,828 3.4
During unpaid work 1,149 2.9 1,777 3.0
During education 30 0.1 61 0.1 2053.4337
While moving 6,772 17.7 7,420 12.8 (€.0001)
In daily life 6,555 16.2 17,243 28.1
During treatment 375 0.9 785 1.2
While drinking alcohol 538 1.4 318 0.6
During other specified activities 4,675 11.3 7.978 12.8
Unknown 12,191 36.3 18,830 35.9
Mechanism of injury
Transport accident 12,663 35.7 9,701 17.6
Falling, slipping 16,210 42.7 38,180 65.8
Bumping 2,697 7.4 1,862 3.3
Gun shot 875 2.5 543 1.0
Fire, flame, heat 520 1.5 831 1.5 5(1<5(5)04001(§8
Asphyxiation 106 0.2 80 0.1 :
Drowning 22 0.0 19 0.0
Poisoning 1,792 3.9 1,867 2.7
Other 1,285 3.5 2,486 4.7
Unknown 1.012 2.4 1.866 3.2
* Rao-Scott Chi-Square
Table 3. Primary diagnosis of injured patients
Men Women 2
(n=37,182/w=38.0%) (n=57,435/w=62.0%) *
: : (p-value)
n Weighted% n Weighted%
S00-S09  Injury of head 9,218 22.2 6,846 11.2
S10-S19  Injury of neck 1,852 5.5 1,152 2.3
S20-S29 Injury of thorax 4,945 14.2 8,741 16.4
S30-S39  Injury of abdomen, lower back and pelvis 4,458 12.8 9,799 18.4
S40-S49  Injury of shoulder and upper arm 1,796 5.0 3,362 5.7
$50-859  Injury of forearm and elbow 1,178 3.4 4,889 8.7
S60-S69  Injury of wrist and hand 1,773 5.4 1,085 2.0
S70-S79  Injury of hip and thigh 4,621 11.7 12,694 19.9
S80-S89  Injury of lower leg and knee 3,116 8.9 4,093 7.4
S90-S99  Injury of ankle and foot 1,098 33 1,266 2.4 4779.5253
TO0-TO7 Injuries involving multiple body regions 176 0.5 234 0.4 (<.0001)
T08-T14 Injuries of spine and trunk, level unspecified 106 0.3 142 0.2
T15-T19 Effects of foregn body entering through nature orifice 214 0.4 221 0.3
T20-T32 Burn and corrosion 618 1.8 882 1.6
T33-T35 Frostbite 5 0.0 2 0.0
T36-T50 Poisoning by drug, medicaments and biological 451 0.9 785 11
substances
T51-T65 Toxic effects of substances chiefly nonmedicinal 1,345 3.0 1,108 1.6
T66-T78 Other and unspecified effects of external causes 163 0.4 102 0.2
T79 Certain early complications of trauma 49 0.1 32 0.0

* Rao-Scott Chi-Square
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Men Women 2
(0=37,182/w=38.0%) (n=57,435/w=62.0%) , *
- p (p-value)
n % n %
Other diagnosis
No 19946 558 27769 494 2(127033?)3
Yes 17,236 44.2 29,666 50.6 '
Disease code
. . . . 0.0356
A00-B99 (Certain Infectious and Parasite Disease) 1,243 2.9 1,802 3.0 (0.8504)
C00-D48 (Neoplasm) 867 2.0 761 1.1 ?50%60914)
D50-D89 (Disease of the blood and blood-forming organs and certain 737 19 1.530 25 24.1803
disorders involving the immune mechanism) ’ ’ ’ (€.0001)
E00-E90 (Endocrine, nutritional and metabolic disease) 4,595 11.4 8,013 13.0 ?<902050815)
F00-F99 (Mental and behavioural disorders) 1,978 4.6 3,702 5.9 (5<507060516)
. - 0.9906
G00-G99 (Disease of the nervous system) 1,776 4.4 2,635 4.5 (0.3196)
H00-H59 (Disease of the eye and adnexa) 468 1.0 557 0.8 (15)06001812)‘
. . 3.8655
HG60-H95 (Disease of the ear and mastoid process) 247 0.7 456 0.8 (0.0493)
100-199 (Disease of the circulatory system) 7,539 18.0 14,041 22.5 1(521088%2
J00-J99 (Disease of the respiratory system) 3,383 8.8 3,864 6.9 (9<3050%5§
K00-K93 (Disease of the digestive system) 2,447 6.8 3,801 7.1 (02‘1417575)
L00-L99 (Disease of the skin and subcutaneous tissue) 962 2.3 1,245 2.0 (gé}gg)
. . . 1294.148
MO00-M99 (Disease of the musculoskeletal system and connective tissue) 3,203 9.0 9,814 18.0 (C0001)
NO0O-N99 (Disease of the genitourinary system) 2,934 7.3 3,255 53 ]((250(6)(7)?)2
R0O0-R99 (Symptoms, signs and abnormal clinical and laboratory findings) 26 0.1 30 0.0 ((1)22(3)1)
T80-T88 (Complications of surgical and medical care, NEC) 1,314 3.3 1,977 3.5 (005227)
T90-T98 (Sequele of injuries, of poisoning and of other consequences of 71 0.2 104 0.2 0.0304
external causes) (0.8617)
U00-U19 (Provisional assignment of new disease of uncertain etiology) 164 0.3 158 0.2 (10103050578)
Injury Code
Single 19315 503 38110 G646 1(5%508?)8
Mutiple 17,867 49.7 19,325 35.4 )
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Table 5. Factors affecting operate in injured patients

Variables o 5 Wlowiien 5
aOR (95 % CD aOR 95 % CI
Admission route
Emergency department 0.991 (0.915-1.074) 1.057 (1.005-1.112)°
Outpatient department 1(Ref.) 1(Ref.)
Insurance type
NHI 2.16 (2.022-2.309) 2.608 (2.437-2.79)
Medicaid 1.741 (1.545-1.961)" 2.059 (1.893-2.239)
Others 1(Ref.) 1(Ref.)
Treatment outcome
Death 0.647 (0.558-0.75)" 0.737 (0.613-0.886)
Survival 1(Ref.) 1(Ref.)
Number of hospital beds
>1000 2.619 (2.259-3.307) 2,513 (2.17-2.911)
500-999 2.034 (1.862-2.223)' 1.943 (1.801-2.096)’
300-499 1.326 (1.192-1.476) 1.331 (1.214-1.458)
100-299 1(Ref.) 1(Ref.)
Injury code
Multiple 0.669 (0.636-0.702) 0.55 (0.526-0.576)
Single 1(Ref.) 1(Ref.)
Other diagnosis
Yes 1171 (1.11-1.236) 1.156 (1.1-1.215)
No 1(Ref.) 1(Ref.)
*p<.05 aOR, adjusted odds ratio; CI, Confidence Interval; Ref., Reference; NHI, Natioanl Health Insurance
Table 6. Factors affecting length of stay in injured patients
Variables B Metr1 p-value B Wotm = p-value
Intercept 8.332178 19.7 <.0001 12.53595 32.03 <.0001
Admission route
Emergency department 4.258837 16.08 <.0001 4.233717 17.88 <.0001
Outpatient department ref. ref.
Insurance type
NHI -60.9822 -17.73 <.0001 -7.38345 -19.88 <.0001
Medicaid -3.4082 -5.03 <.0001 3.901489 -8.49 <.0001
Others ref. ref.
Treatment outcome
Death -1.39881 -0.94 0.347 1.010724 0.4 0.6911
Others ref. ref.
Number of hospital beds
>1000 -3.11999 -3.93 <.0001 -5.24663 -6.75 <.0001
500-999 -0.45779 -1.15 0.2508 -2.23723 -5.87 <.0001
300-499 2.033898 4.32 <.0001 0.868545 4.33 <.0001
100-299 ref. ref.
Injury code
Multiple 4.06189 13.61 <.0001 3.532206 14.65 <.0001
Single ref. ref.
Other diagnosis
Yes 8.926436 29.18 <.0001 6.669525 29.74 <.0001
No ref. ref.
Surgery
Yes 11.46295 34.17 <.0001 0.417339 39.86 <.0001
No ref. ref.
R? 0.1189 0.09427
F-value 160.83 240.51
p-value <.0001 <.0001

Ref., Reference

R? = Coefficient of Determination
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