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Abstract This study used patient safety data (2018~2022) to analyze the risk factors for falls in hospitals
among elderly patients and identified the reported degree of harm and disease factors. The findings
revealed increasing falls with age, and also an increase in the occurrence of sentinel events.
Convalescent and psychiatric hospitals reported fewer near-miss incidents but higher rates of adverse
events. Falls were reported most frequently in cerebrovascular diseases (I60-169) in the young- and
middle-old, and organic mental disorders (FOO-F09) in the old-old age groups. More sentinel events
occurred in schizophrenia, schizotypal and delusional disorders (F20-F29) in all age groups, organic
mental disorders (FOO-F09) in the middle- and old-old. Larger hospitals showed decreased reporting of
sentinel events. In hospitals with more than 500 beds, the likelihood of a sentinel event occurring was
1.584 times higher than that of a near miss, and the occurrence of a adverse event during late night
hours was 1.993 times higher. Frequently reported diseases included circulatory, psychiatric,
musculoskeletal disorders, malignancies, and limb injuries. Thus, to reduce the incidence of falls,
specialized fall prevention strategies for convalescent and large hospitals catering to severe or complex
conditions are crucial and these should focus on risk assessment, education, environmental management,
communication, and use of assistive devices.
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Fig. 1. Flow diagram of study selection
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2018~2020 2021~2022 Definition
Near miss
_ © Where an accident almost occurred but
did not occur by chance or due to timely Near miss
mediation : An accident has occurred to the patient
No harm but the harm has not been reached
: Where an accident has occurred but no None
apparent harm has occurred
Recovery without sequelae after treatment
. If the patient has suffered temporary damage
Mild Adverse event

or recovered through simple treatment

Temporary damage or side effect
. If the patient has suffered temporary damage
and the hospital stay has been extended for a
short period of time as a result

. If the patient has suffered minor damage
and requires short or minimal intervention

as a result

© An incident in which the actual harm
has been caused by an accident in the
patient

Long-term damage or side effects
. If the patient has suffered long-term damage
and the hospital stay has been extended for a
long time as a result

Moderate

. If the patient has suffered long-term
damage and as a result, the hospital stay is
extended or interventions such as additional

surgery are required

Permanent damage or side effects
. If the patient is permanently damaged and is
expected to be disabled or impaired

of disabi

Severe

. If the patient is permanently damaged and
needs intervention to sustain life as a result

lity upon discharge

Death

Death

Sentinel event
: An incident in which an accident has
occurred to the patient, causing physical
damage, danger or death
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Table 2. Top 20 reported diagnoses and KCD code

(n=21,971)
No. KCD code n(%)
1| Foo-Fo9 Organic, includin.g symptomatic, 2364(10.8)
mental disorders
2 160-169 Cerebrovascular diseases 2215(10.1)
3| c15-c26 Malignant neoplasms of digestive 082(4.5)
organs
4| c80-G83 Cerebral palsy and other paralytic 66263.0)
syndromes
5 | N17-N19 Renal failure 586(2.7)
6 | S70-S79 Injuries to the hip and thigh 567(2.6)
7 | E10-E14 Diabetes mellitus 497(2.3)
8 | S00-S09 Injuries to the head 487(2.2)
9| c30-c39 Malignant' neoplasm .of respiratory 438(2.0)
and intrathoracic organs
10l 620-G26 Extrapyramifial and movement £30(2.0)
disorders
11| M45-M49 Spondylopathies 402(1.8)
12| J09-J18 Influenza and pneumonia 371(1.7)
13| 110-115 Hypertensive diseases 352(1.6)
14| M15-M19 Arthrosis 340(1.5)
15| cs1-cos Malignant r'1ec')plasm of lymp}}oid, 334(1.5)
haematopoietic and related tissue
16| s30-s39 Injuries to the at'>domen, lowc?r back,| 310(1.4)
lumber spine and pelvis
17| 130-152 Other form of heart diseases 284(1.3)
18| S20-S29 Injuries to the thorax 256(1.2)
19| M50-M54 Other dorsopathies 248(1.1)
20| F20-r29 Schizophre'nia, scl']izotypal and 243(1.1)
delusional disorders
12368
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Table 3. Differences in the degree of harm according to demographic and hospital (n=21,971)
Degree of harm (n(%))
Variables Value Near miss Adverse event Sentinel event Total *(p)
(n=7.000) (n=11,228) (n=3,743) (0n=21,971)

Year 2018 829(26.4) 1,897(60.3) 419(13.3) 3,145(100.0) 685.383
2019 1,195(29.0) 2,390(58.1) 532(12.9) £.117(100.0) (00D
2020 1,645(30.4) 3,076(56.8) 692(12.8) 5,413(100.0)

2021 1,807(37.3) 1,935(39.9) 1,105(22.9) 4,847(100.0)
2022 1,524(34.3) 1,930(43.4) 995(22.4) 4,449(100.0)
Age 60-69 1,832(35.7) 2,678(52.2) 624(12.2) 5,134(100.0) 381.175
70-79 2.56054.4) 3.868(2.0) 1.008(13.6) 7 436(100.0) «.00D)
80+ 2,608(27.7) 4,682(49.8) 2,111(22.5) 9,401(100.0)
Gender Male 3,328(34.4) 5,153(53.3) 1,191(12.3) 9,672(100.0) 277.356
Female 3.672(29.9) 6.0759.4) 2.552020.7) 12.299(100.0) («.001)
Hospital NH 1,769(23.6) 3,664(48.9) 2,058(27.5) 7,491(100.0) 1087.416
MH 8123.1) 173(49.4) 96(27.4) 350(100.0) («.00D)

OH 963(39.3) 1,162(47.4) 328(13.4) 2,453(100.0)

GH 3,076(35.2) 4,694(53.8) 958(11.0) 8,728(100.0)

TGH 1,11137.7) 1,535(52.1) 303(10.3) 2,949(100.0)
Bed 200 840(28.6) 1,407(47.9) 689(23.5) 2,936(100.0) 143.237
200~499 1.46662.6 6.883(30.3) 2.32807.0 13.682(100.0) (<001

>500 1,694(31.6) 2,933(54.8) 726(13.6) 5,353(100.0)

NH: Nursing hospital, MH: Mental hospital, OH: Other hospital (including hospital, Traditional medicine hospital, and Dental
hospital), GH: General hospital, TGH: Tertiary general hospital

Table 4. Differences in the degree of harm according to accident information (n=21,971)
Degree of harm (n(%))

Variables Value Near miss Adverse event Sentinel event Total <*(p)
(n=7.000) (n=11,228) (n=3.743) (n=21,971)

AD M 4,499(30.8) 7,536(51.6) 2,582(17.7) 14,617(100.0) 62.719

Surgery 2.230(34.3) 3.243(49.9) 1.031(15.9 6.504(100.0) («.001)
CM 122(23.8) 279(59.2) 80(17.0) 471(100.0)
Unknown 159(42.0) 170(44.8) 50(13.2) 379(100.0)

TDA 5 5,921(32.2) 9,375(51.0) 3,069(16.7) 18,365(100.0) 44.158
(minute) 6~10 108(26.8) 22265.1) 73(18.1) 403(100.0) «00D
>11 444(27.0) 913(55.6) 286(17.4) 1,643(100.0)

Unknown 527(33.8) 718(46.0) 315(20.2) 1,560(100.0)
TAO Morning 1.655(31.7) 2,662(51.0) 903(17.3) 5,220(100.0) 34.834
Afternoon 1.706(32.3) 2.67560.6) 908(17.2) 5.289(100.0) «.001)

Evening 1,159(32.2) 1,859(51.5) 589(16.3) 3,607(100.0)

Midnight 2,005(30.8) 3,429(52.8) 1,065(16.4) 6,499(100.0)

Unknown 475(35.0) 603(44.5) 278(20.5) 1,356(100.0)
DAO Weekdays 5,321(32.1) 8,456(51.0) 2,818(17.0) 16,595(100.0) 3.237
Weekend 1663612 2.75261.6) 914(17.D) 5.329(100.0) (519)

Unknown 16(34.0) 20(42.6) 11(23.4) 47(100.0)
LAO Ward 4,588(32.4) 7,078(50.0) 2,485(17.6) 14,151(100.0) 32.367
Lab 17366.9) 242616 5411.9) 469(100.0) 001

OR 136(32.3) 220(52.3) 65(15.4) 421(100.0)

Others 2,103(30.3) 3,688(53.2) 1,139(16.4) 6,930(100.0)

AD: Accident occurrence detailed department, IM: Internal medicine, CM: Clinical Medicine, TDA: Time to discovery of accident, TAO:
Time to accident occurrence, DAO: Day of accident occurrence, LAO: Location of accident occurrence, Lab: Laboratory or examination
room, OR: Operating or treatment room
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Fig. 2. Frequently reported diseases by the blocks of categories of KCD

B0-59 years old 70-79 years old Over 80 years old
F00-F09 Organic, including symptomatic, mental disorders -
160-169 Cerebrovascular diseases -

C15.C26 Malignant neoplasm of digestive organs -

G80-G83 Cerebral palsy and other paralytic symdromes -
N17-N19 Renal failure -

§70-579 Injuries to the hip and thigh -

E10-E14 Diabetes mellitus -
500-509 Injuries to the head -
y and intrathoracic organs -

Degree of harm

. Sentinel event

Adverse event

. Near miss

€30-C39 Mali lasm of

P

P

G20-G26 Extrapyramidal and movement disorders -

M45-M49 Spondylopathies -

J09-J18 Influenza and pneumonia -

110-115 Hypertensive diseases -

M15-M19 Arthrosis -

C81-C96 Mali t I of lymphoid, h topoietic and related tissue -

P P

$30-539 Injuries to the abdomen, lower back, lumbar spine and pelvis -
130152 Other forms of heart diseases -

$20-529 Injuries to the thorax -

M50-M54 Other dorsopathies -

F20-F29 Schizophrenia, schizotypal and delusional disorders -

O.EJU 0.‘25 0 1‘30 0.‘75 1.EJ!!! i!O UﬁS 0.:‘;0 0‘75 1.EJ!!! i!ﬂ 0.‘25 0 1‘30 0.‘75 1 i!O

Fig. 3. Differences in the degree of harm according to diagnosis
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Table 5. Factors influencing the degree of harm of elderly fall patients

Degree of harm (ref: Near miss)
(lze ?:::;ii) Value Adverse event Sentinel event
Odds ratio 95% CI p-value Odds ratio 95% CI p-value
Age Old-old 1.151 1.061-1.249 .001 1.613 1.435-1.814 <.001
(Young-old) Middle-old 1.037 0.959-1.123 361 1.089 0.966-1.228 164
Gender ~

(Female) Male 0.979 0.920-1.041 495 0.658 0.603-0.719 €001
Hospital NH 1.823 1.620-2.051 <.001 4.907 4.118-5.846 <.001
(TGH) MH 1.881 1.416-2.498 €001 7.061 5.027-9.919 €001
OH 1.042 0.915-1.187 .538 1.679 1.374-2.503 <.001
GH 1.268 1.150-1.399 <.001 1.357 1.159-1.588 <.001
Bed »500 1.404 1.244-1.586 <.001 1.584 1.348-1.861 <.001
(200) 200~499 1.024 0.929-1.129 634 0.94 0.811-1.029 137
AD M 1.589 1.273-1.984 <.001 1.898 1.362-2.644 001
(Unknown) Surgery 1.435 1.145-1.799 002 1.779 1.270-2.492 €001
M 2.636 1.902-3.653 <.001 2.915 1.841-4.616 <.001
TDA ) 0.725 0.521-1.009 .057 0.762 0.492-1.181 224
Unknown) 6~10 0.930 0.622-1.391 723 1.067 0.626-1.817 812
11 0.963 0.679-1.364 .831 1.010 0.637-1.601 .968
TAO Morning 1.806 1.266-2.576 .001 1.565 0.981-2.495 .060
Unknown) Afternoon 1.764 1.237-2.516 .002 1515 0.950-2.418 081
Evening 1.840 1.287-2.631 .001 1.490 0.931-2.387 .097
Midnight 1.993 1.398-2.841 <.001 1.590 0.997-2.537 051
DAO Weekdays 1.221 0.629-2.374 .555 0.879 0.395-1.957 .750
Unknown) Weekend 1.276 0.656-2.485 473 0.908 0.406-2.026 813
LAO Ward 0.845 0.789-0.904 <.001 0.981 0.893-1.077 .686
(Others) Lab 0.796 0.645-0.983 034 0.887 0.640-1.231 474
OR 0.788 0.617-1.006 056 1.251 0.891-1.756 197
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