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Risk Factors for Falls in Tertiary Hospital Inpatients: A Survival Analysis
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Purpose : The purpose of this study was to identify the risk factors for falls in tertiary hospital inpatients and
to suggest data for developing a nursing intervention program for preventing falls. Methods: Data were
collected between January 1, 2017, to December 31, 2017. Kaplan—Meier estimation was used to measure the
survival rate, and the log—rank test was used for the differences between the fall group and the non—fall group.
The Cox proportional hazards model was used to identify the risk factors for falls. Results: The incidence rate
of falls for the inpatients was 1.2 cases per 1,000 days of hospitalization. The risk factors for falls were more
likely to be found among those who were aged =81, had not undergone surgery, had poor joint motion, had
unsteady gait, needed help or supervision, used assistive devices, had comorbidity, and took at least two drugs.
Conclusion: For the inpatients, the risk factors for falls included age, surgery, comorbidity, medication that
could change mobility, joint motion, and use of patient care equipment. It is necessary to give special attention
to inpatients who have any of these risk factors and to develop a falls risk assessment tool.
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Table 1. The Characteristics of Falls Events (IN=233)

Characteristics Categories n (%) or M+SD
Hospital day 18.54+25.62
JHFRAT score 10.14x4.46
Duty shift Day 81 (34.8)
Evening 55 (23.6)
Night 97 (41.6)
Place Patient's room 140 (60.1)
Corridors 45 (19.3)
Rest/Bath room 33 (14.2)
Others* 15 (6.4)
Wialking
Falls oype Dizziness while walking 64 (27.9)
One's legs giving out while walking 15 6.4
Tripping over equipment 13 (5.6)
Slipping while walking 4 (1.7)
Using Bed
Out of bed 47 (20.2)
Getting out of bed 32 (137
Getting into bed 6 (2.6)
Rest/Bathroom
Dizziness 16 (6.8)
on the toilet seat 11 (4.8
Slipping 7 (3.0)
Sitting on/up/down on a chair and wheelchair 18 (1.7)
Mental status Alert 200 (85.8)
Drowsy 30 (129
Stupor 3 (1.3)
Activity status Independent 77 (33.0)
Need support 118 (50.6)
Dependent 38 (16.4)
General weakness Yes 147 (63.1)
. + Ambulatory aids Yes 86 (36.9)
Physical factors Gait disturbance Yes 81 (34.9)
Dizziness Yes 51 21.9)
History of fall Yes 34 (14.6)
Sleep disorder Yes 21 9.0
Balance Disorders Yes 12 (5.2)
Agitation Yes 12 (5.2)
Paralysis Yes 12 5.2)
After surgery Yes 12 (5.2
Visual problem Yes 313
Dementia Yes 3 (13
Postural hypotension Yes 1 (0.9
Hearing impaired Yes 104
Urinary problems Yes 1 (0.4
Seizure Yes 1 (0.4
Antipsychotics Yes 86 (36.9)
Medication " Analgesics, sedatives Yes 25 (10.7)
Diuretics Yes 21 9.0)
Environmental factors Fall down' Total n=81
Use of side rail No 27 (33.3)
Obstacle Yes 5 (6.2
Locking wheels No 225
Restraint apply No 80 (98.8)
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Slip down' Total n=145
Shoes fit No 16 (11.0)
Be damp Yes 10 (6.9)
Obstacle Yes 8 (5.5
Severity of injury No injury 145 (62.2)
Minor injury 77 (33.0)
Middle injury 9 39
Major injury 2 (0.9

JHFRAT=Johns Hopkins fall risk assessment tool; *=emergency room, intensive care unit, artificial kidney room, outside the hospital;

T =multiple responses

&t 0.173(£0.66), 7 vIEAPZ 0.068(£0.41) 2
2 FORE A7t AANI(t=-2.27, p=.024), °F& B+
Aoee YA 3.0138(+1.95), YA BT 1.834
(+2.21)02 99J5t xjo|7} YATHi=-6.71, p<.001).
AR BAH] Bdee AT 1.068(20.94), 94

P 0.427(£0.72) 22 YAlFo]  =9kw
(t=-8.41, p<.001), 75 HFHGE S 2308

(£1.66), A vEAITE 0.508(+1.13)02 YA
%7} 8951 &9kow(t1=-13.67, p<.001), AXAEH
BAEEE YA 0.79%8(+1.19), YA v[EAL
0.168(£0.549)2 YA H4rt =9hKi=-7.04, p
<.001). YAHE AREFS HAEdsE YA
10.16%8(£4.87), YA v 4.308(+4.31)=2
Ato] o5 EQktHt=-15.59, p<.001)(Table 3).

4. THAXH S50 M2 SEAR S 20| g= 7R

= AtollA ABEZ Aol A Aol WAgsHA] &
S IobH, AR o] EA8T HeE,
2 AEAZHMedian survival)S AEAIZHEAT &
o] Q= ATDHY SYFE ekt iRt B A
17k 35.59(95% Cl1=28.5-42.4), B3t HEAIZ
23.09(95% CI=19.4-26.6)2 3= AcHFigure
D). "R 7 BEAS AFgo] 5255 e
H(p=.001), F&oHA] &2 H97t &3 FET
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Q= ASHT ZARYTHp<.001)(Table 2).
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Figure 1. Flowchart of the systematic review process

qVgAre] Y 54 S deA] el wE $3

78' Zék}l'_]—_’_(p:OOl), jﬂ‘xaqe_o
Se AFED AkeH(p=.000), Hx7|
< VAT 28A] ek HgAES ZRITH(p<.001).
)AL 3R] AEAIES AWt s A A
o 7‘:)] [e)

SHoh ZATHp=.016)(Table 2).

o]

=

IR AET B2 B AR Y
o] Ur A UAEEel b AT FAWp

=.042), =2 27H] ot B85t A 7 AkeH
(p=.003), A 2A8E= 171 397t 78 &okcHp
=.001). EZF A St AR 715004 &
S 340191 497t 7 &Sk (p<.001), ARV
EfjollA] ZpA19] AlAP o] tigh Q141 A4t 9 7S
A p<.001). FFaeE 149 ooz 19wl

A5 S AEARI0] B EUTHp=.006)(Table 3).



Table 2. Comparisons of Characteristics between Fallers and Non-fallers

(N=T702)

Fall_group Non-fill group Sumivel @)
. . (n=233) (n=469)
Variables Categories X/t P -
n (%) or n (%) or Median 95% Cl
M=SD M+SD survival ? -
1 1 59.7 237 (50.5 23. 18.94-27.02
Gender Male 39 (59.7) 37 (50.5) 591 o 3.0 8.9 0! 20
Female 94 (40.3) 232 (49.5) 23.0 17.97-28.03
Age (year) <40 12 (5.2 68 (14.5) 30.0 20.15-39.84
41~60 61 (26.2) 192 (40.9) 19.0 13.89-24.10
39.55 <.001 .001
61~80 138 (59.2) 187 (39.9) 21.0 16.45-25.55
>81 22 9.4) 22 (4.7 14.0 3.90-24.10
65.22+12.94 57.45+15.47 -7.01 <.001
BMI* <18.5 (Under weight) 22 9.6) 22 (4.8 25.0 15.75-34.25
18.5~24 (Normal) 140 (60.9) 262 (57.4) 23.0 18.87-27.13
. 9.86 .020 247
25~29 (Overweight) 59 (25.6) 138 (30.3) 18.0 11.50-24.50
230 (Obesity) 9 39 34 (1.5 42.0 30.79-53.21
23.01+4.41 23.98+4.33 278 .006
Education Refuse to answer 18 (7.8) 29 (6.2) 24.0 21.01-26.99
<Elementary school 49 (21.0) 68 (14.5) 21.0 14.43-27.57
. 5.90 117 071
Middle school 32 (13.7) 69 (14.7) 19.0 13.03-24.97
>High school 134 (57.5) 303 (64.6) 23.0 17.47-28.58
Y 45 (19. 132 (28.1 . 2.01-37.
Surgery es 5 (19.3) 32 (28.1) 644 011 35.0 32.01-37.99 <001
No 188 (80.7) 337 (71.9) 18.0 15.67-20.33
Cardiovascular Yes 33 (14.2) 112 (23.9) 8.97 .003 26.0 21.20-30.80 .595
Diagnosis” Neuological Yes 57 (24.5) 355 3051 <001 190 14772323 0l4
Musculoskeletal ~ Yes 24 (10.3) 28 (6.0) 4.26 .039 24.0 19.05-28.95 786
Neoplasm Yes 123 (52.8) 163 (34.8) 20.97 <.001 18.0 14.27-21.73 611
Anemia Yes 3 (1.3 9 (1.9 0.37 543 10.0 7.06-12.94 497
Respiratory Yes 24 (10.3) 41 &7 0.45 493 30.0 20.40-39.60 283
Digestive Yes 22 (9.9 84 (17.9) 8.71 .003 34.0 10.45-57.55 621
Others Yes 68 (29.2) 108 (23.0) 3.14 .076 23.0 17.54-28.46 .818
idi Y 131 (56.2 100 (21.3 17.0 14.72-19.28
Comorbidity “ 562 @I osgs <o <001
No 102 (43.8) 369 (78.7) 26.0 20.89-31.11
Number of <2 196 (84.1) 454 96.9) 230 19.54-26.46
idi 2 18 (7.8 13 2.8 18.0 6.93-29.07
comorbidity 0.8 29 s <oon <001
3 8 3.4 2049 26.0 2.16-49.84
>4 11 @7 0 (0.0) 8.0 5.84-10.16
0.85+1.03 0.25+0.52 =849 <001
i Y 44 (189 42 9.0 30.0 22.5237.49
Experience of es (18.9 0.0 1498 <001 075
ICU No 189 (81.1) 427 (91.0) 17.0 12.31-21.69
HOD (day) 73.6%+7.81 88+£9.06 -1263 <.001
Fall Related Factors at Admission
Muscle tone  None 211 (90.6) 458 (97.7) 230 19.38-26.62
Extension 4 (1.7 0 (0.0 10.0 0.00-26.66
. 20.15 <.001 .079
Contraction 5@ 204 23.0 14.65-31.35
Paralysis 13 5.6) 9 (L9 17.0 8.44-25.56
Permissible Absolutely bed rest 45 (19.3) 25 (5.3) 23.0 18.27-27.73
amount of Bed rest 24 (10.3) 11 24 59.09 <.001 11.0 9.46-12.54 .001
movement Unlimited 164 (70.4) 433 (92.3) 24.0 17.41-30.59
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Good 203 (87.1)

Joint motion

454 (96.8)

24.0 19.65-28.35

2430 <.001 006
Poor 30 (12.9) 15 3.2) 160 10.36-21.64
Ambulatory  Yes 38 (16.3) 17 (3.6) 170 13.67-2032
) 3468 <001 <001
aids No 195 (83.7) 452 (96.4) 250 2044-29.56
_ Yes 59 (25.3) 113 (24.1) 260 1540-36.60
Visual problem 0.13 122 .608
o 174 (74.7) 356 (75.9) 230 19.50-26.50
i Y 17 (13 23 (49 160 8.52-2348
Hearing « 0.9 U916 108 016
impaired No 216 (92.7) 446 (95.1) 230 19572643
el Alert 211 (90.6) 465 (99.1) 230 18.86-27.14
ental S browsy 15 (6.4) 102 3377 <001 200 0143-3986 403
<Stupor 7 (3.0) 30.7) 260 22.49-2951

Cl=confidence interval; ICU=intensive care unit; HOD=hospital of day; *=missing included; T=multiple responses
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AT 2912 814 ol AR(HR=7.06, p<.001,
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Table 3. Comparisons of The JHFRAT Factors at Admission between Fallers and Non-fallers (N=628%)

Fall group  Non-fall group Sl (65

Variables n(n(_"/l)gzczr o X/t P Median
MESD n (%) or M+SD sunvival 95% Cl p
Fall history ™'
Yes 47 (20.2) 6 (1.3)  79.60 <.001 17.0 12.31-21.69 .042
No 186 (79.8) 463 (98.7) 24.0 20.85-27.15
Elimination, bowel and urine Point 0.17£0.66 0.06+£041 -2.27 .024
Incontinence 5 (2.6 4 (0.9 26.0 3.41-48.59
Urgency or frequency . ' 9 @7 3 0.7 1660 001 13.0 4.27-21.73 66
Urgency/frequency and incontinence 1 (0.5 0 (0.0 28.0 .
None 177 (92.2) 429 (98.4) 23.0 19.32-26.69
Medications® Point 3.01+1.95 1.83£221 -6.71 <.001
On 1 high fall risk drug 74 (38.5) 140 (32.1) 23.0 16.96-29.04
On 2 or more high fall. risk drugs 70 (36.5) 32 (1.4 0764 <001 18.0 15.22-20.78 003
Sedated procedure within past 24hours 1 0.5 31 (I.D . .
None 47 (24.5) 233 (53.4) 41.0 20.0-62.00
Patient care equipment || Point 1.06+0.94 0.42+0.72 -841 <.001
1 present 76 (39.6) 96 (22.0) 17.0 14.64-19.36
2 present 18 9.4 12 (2.8 27.0 15.21-38.80
80.33 <.001 .001
3 or more present 37 (19.2) 28 (6.9 23.0 16.02-29.98
None 61 (31.8) 300 (68.8) 35.0 19.72-50.28
Mobility Point 2.30+1.66 0.50+1.13 -13.67 <.001
Requires assistance or supervision for 62 323) 54 (12.4) 200 12.75-27.25
mobility, transfer, or ambulation
Unsteady gait 78 (40.6) 20 (4.6) 17.0 15.14-18.89
Visual or auditory impairment affecting 20287 <.001 <ot
. 2 (L0 11 2.5
mobility
None 50 (26.1) 351 (80.5) 36.0 18.75-53.25
Cognition Point 0.79+£1.19 0.16£0.54 -7.04 <.001
Agjifojr::ﬁ““s of immediare physical ) ) 9) 54 (12.4) 180 16.11-19.89
Impulsive 11 6.7 2 (0.5 18.0 10.91-25.09
Lafk of understanding of one’s physical 10918 <001 <00t
e e . 7 (3.6) 1 0.2 5.0 0.00-18.07
and cognitive limitations
None 94 (49.0) 379 (86.9) 31.0 19.47-42.53
Total pointsT 10.16+4.87 430+4.31 -15.59 <.001
<14 160 (68.7) 430 91.7)  61.49 <.001 24.0 19.97-28.03 .006
>14 73 (3L.3) 39 8.3) 19.0 16.04-21.96

JHFRAT=]Johns Hopkins fall risk assessment tool; Cl=confidence interval; *=Patients in the intensive care unit and the emergency room
were missing as they scored 14 points without recording everything (n=74); T=one fall within 6 months before admission; ¥ =include all
subjects (N=702): fall group n=233, non—fall group n=469; § =includes PCA/opiates, anti—convulsants, anti—hypertensives, diuretics,

hypnotics, laxatives, sedatives, and psychotropics; || =any equipment that tethers patient, infusion, chest tube, indwelling catheters etc.
& Choi-Kwon, 2013). T8 2 Q704 o] Wl 9hul, ool R Avle} gukd 24 23}

SHAAT 4ol A9 mh ~?— b 62.2%= AlAl oA Zol7h A AEEH 23 FHFNT e
A E43o] HA] ghotle A7 B 7hsAdel e BARY 50%7T HYdol AR AWk 16Y=, A
LE AR Hagt HE dEste] & A7ETE o] Aot gle SRR 238 2710 Yol 2SR
A et wladsjor & Aol Ajgh, e EAoA e W W vt
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Table 4. Risk Factors for Falls

Variables Categories HR 95% d Vel
Age (year) <40 1 <.001
41~60 1.42 0.74-2.72 .293
61~80 1.66 0.88-3.13 119
>81 7.06 2.70-18.48 <.001
Surgery Yes 1 <.001
No 243 1.63-3.61
Joint motion Good 1 <.001
Poor 2.42 1.56-3.76
Mobility Requires assistance or' supervision for mobility, 174 1 14-2.67 010
transfer, or ambulation
Unsteady gait 1.88 1.24-2.85 .003
Visual or auditory impairment affecting mobility 0.56 0.13-2.39 436
None 1 .008
. . 1 present 1.84 1.28-2.64 .001
Patient care equipment
2 present 1.27 0.70-2.32 432
3 or more present 1.16 0.48-1.79 S15
None 1 .007
Comorbidity Yes 1.41 1.04-1.91 .026
No 1
Medications On 1 high fall risk drug 0.68 0.45-1.04 .073
On 2 or more high fall risk drugs 1.21 0.79-1.84 .378
Sedated procedure within past 24hours 0.19 0.03-1.42 .106
None 1 .006
HR=hazard ratio; Cl=confidence interval
Ot Zol7k Qi & WA 5 HEFW A= 802K Yoo gt Adt= IAEHA] Eokgieh 1
FA7} o BAE GAeh Aot g BAmoRs el dolrt Zviekes Aol B ohje BEeE
o el Wio] waghs ol Aol F= A, S9EE £ o fEedE RN 1Y
sukdslo] Be 1ae) B0 U Aow A7E  BAE TR YAl SAREE RAsoRit o
v ol weja) Brpw Aol shpuke Aol f1Y W Yo Ruauel 4ERA A7 nEoq SO
R0l02 71Fep] MUl O JRAIS b HY Aol Hel 89lel SkolR AFANY, SuHshe
ol A= Bk A5 HIRRS AErlistel 295§ 2598 TEESAH, EX7FARE 5ol
7199 Wavt gtk AS ¢ % QI 591 £ A70]  AERHoE Yie] ARledle BA AUl 9
X 804 ole] TOIA thakeIEo] 79 BSK, BHE o] B AATES wmEelslo] AlekEo] dlout,
gl Sl A9 149 B Uik o) AT0l APATE Teislo] s Relo] AIH THke] 49
Aol £E4T Ao filo] UL HUHGAY AR AWAEIE B #A @ Bat gem,

(Choi et al., 2017; Cox et al., 2015; Poe, Cvach,
Gartrell, Radzik, & Joy, 2005), Jang¥ Lee (2014)
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