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Purpose: The objective of this study was to report the incidence of falls in hospitals and analyze the risk
factors for falls.

Methods: This study used data on 1,216 patients who experienced falls from 2015 to 2017 during their
hospitalization. The data was collected from the falls incident reports and patient” electronic medical record
of hospital. Data were analyzed with descriptive statistics using Chi-square test, Fisher's exact test and
multiple Poisson regression analysis with the SAS 9.4

Results: The incidence of falls was 1.38 per 1,000 patients days (2015), 1.81 per 1,000patients days (2016)
and 1.99 per 1,000patients days (2017). The incidence of injury caused by falls (level I[~V) was 0.05 per
1,000patients days (2015), 0.04 per 1,000patients days (2016) and 0.06 per 1,000patients days (2017). The
largest number of falls occurred during night shift (42.5%), specifically in the patients’ room (70.8%), and
medical unit (66.0%). Average age of fallers was 69.1 years and 61.7% of them were older than 71 years. CCl
and the patient’s department have statistically significant differences in injury or injury levels from falls, but
the integrated nursing care services had no significant difference in injury or injury levels from falls.

Conclusion: The result of this study can be used as a reference for establishing a fall prevention strategy for
hospitalized patients by presenting index values such as the fall rate.
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Table 1. General characteristics

(N=1,216)
Variables N %

Gender
Male 657 54.0
Female 559 46.0
Age(year)
{12 30 2.5
13~50 151 12.4
51~60 271 10.4
61~70 466 16.0
71~80 918 37.2
>81 1216 24.5
Average of age 69.14+17.97
Department
Medical unit 803 66.0
Surgical unit 413 34.0
Average of hospital days 14.31+17.74
Time
06:01~10:00 177 14.6
10:01~14:00 151 12.4
14:01~18:00 191 15.7
18:01~22:00 182 15.0
22:01~02:00 268 22.0
02:01~06:00 247 20.3
Operation
Yes 258 21.2
No 958 78.8
Fall risk assessment result
Low 497 40.9
High 689 56.7
NA 30 2.5
Place
Patient’s room 861 70.8
Restroom 141 11.6
Shower room 16 1.3
Corridor 62 5.1
Treatment room 10 0.8
Laboratory 9 0.7
Others 117 9.6
Injuries level
Near miss(level0) 1 0.1
Mild(level ) 944 77.6
Moderate(level 1) 236 19.4
Severe(level MM~IV) 35 2.9
Death(level V) 0 0.0
Type of injury
No injury 898 73.8
Abrasion/bruising 106 8.7
Laceration 46 3.8
Contusion 73 6.0
Hematoma 52 4.3
Fracture 27 2.2
Others 14 1.2

100.0
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Table 2. The distribution of patients with falls according to injury level (N=1,216)

No injury

Injury

Variables p-value Level II Level M~V p-value

N % N % N % N %

Integrated nursing care service

Yes 674 78.6 184 21.4 .275 157 18.3 27 3.1 241

No 271 75.7 87 24.3 79 22.1 8 2.2

Gender

Male 512 77.9 145 22.1 844 132 20.1 13 2.0 112

Female 433 77.5 126 22.5 104 18.6 22 3.9

Age(Mean+SD) 69.33+17.57 68.48+19.39 .493 67.97+19.29 71.91£20.01 .381

CCIV 1.35+1.65 1.73£1.92 .002 1.77£1.97 1.46+1.58 .004

Average of hospital days 13.93+17.28 15.61+£19.22 172 15.94+20.25 13.37+£9.71 .286

Department

Medical unit 584 72.7 219 27.3 <.001 193 24.0 26 3.2 {.001

Surgical unit 361 87.4 52 12.6 43 10.4 9 2.2

Operation

Yes 221 85.7 37 14.3 .001 27 10.5 10 3.9 .000

No 724 75.6 234 24.4 209 21.8 25 2.6

Fluid line

Yes 451 77.9 128 22.1 .886 115 19.9 13 2.2 436

No 494 77.6 143 22.4 121 19.0 22 3.5

0, therapy

Yes 99 85.3 17 14.7 .038 14 12.1 3 2.6 .102

No 846 76.9 254 23.1 222 20.2 32 2.9

Drainage tube

Yes 193 76.9 58 23.1 726 52 20.7 6 2.4 753

No 752 77.9 213 22.1 184 19.1 29 3.0

Foley catheter

Yes 419 78.8 113 21.2 440 92 17.3 21 3.9 .048

No 526 76.9 158 23.1 144 21.1 14 2.0

Fall risk assessment result

Low 395 79.5 102 20.5 .040 81 16.3 21 4.2 .004

High 532 77.2 157 22.8 145 21.0 12 1.7

NA 18 60.0 12 40.0 10 33.3 2 6.7

CNS medication

Yes 687 78.2 191 21.8 472 166 18.9 25 2.8 765

No 258 76.3 80 23.7 70 20.7 10 3.0

Antihistamine drugs

Yes 71 68.9 32 31.1 .025 28 27.2 4 3.9 .081

No 874 78.5 239 21.5 208 18.7 31 2.8

Cardiovascular medication

Yes 653 77.0 195 23.0 367 169 19.9 26 3.1 .632

No 292 79.3 76 20.7 67 18.2 9 2.4

Antidiabetics drugs

Yes 247 79.7 63 20.3 .336 59 19.0 4 1.3 144

No 698 77.0 208 23.0 177 19.5 31 3.4

Opioid drugs

Yes 184 79.0 49 21.0 .608 42 18.0 7 3.0 .8360

No 761 77.4 222 22.6 194 19.7 28 2.8

Year

2015 235 74.6 80 25.4 218 69 21.9 11 3.5 433

2016 329 77.6 95 22.4 85 20.0 10 2.4

2017 381 79.9 96 20.1 82 17.2 14 2.9

Total 945 77.7 271 22.3 236 19.4 35 2.9

1) CCI: Charlson Comorbidity Index

2) CNS: Central Nervous System

8 Quality Improvement in Health Care



Table 3. The results of poisson regression analysis on risk of injury after falls

Variables Injury p-value
RR LCL UCL

Integrated nursing care service
Yes 1.161 0.842 1.603 362
No 1.000 - - -
Gender
Male 0.918 0.715 1.179 .502
Female 1.000 - - -
Age(Mean+SD) 1.005 0.996 1.015 .291
CCI 1.074 1.007 1.145 .030
Average of hospital days 1.003 0.997 1.010 .295
Department
Medical unit 2.181 1.463 3.252 .000
Surgical unit 1.000 - - -
Operation
Yes 0.930 0.590 1.466 753
No 1.000 - - -
Fluid line
Yes 0.960 0.741 1.243 756
No 1.000 - - -
O, therapy
Yes 0.570 0.342 0.950 .031
No 1.000 - - -
Drainage tube
Yes 1.168 0.856 1.595 327
No 1.000 - - -
Foley cath.
Yes 1.135 0.862 1.494 0.367
No 1.000 - - -
Fall risk assessment result
Low 1.000 - - -
High 1.084 0.828 1.420 .557
NA 2.599 1.007 6.705 .048
CNS medication
Yes 1.082 0.816 1.434 .585
No 1.000 - - -
Antihistamine drugs
Yes 1.311 0.877 1.960 .186
No 1.000 - - -
Cardiovascular medication
Yes 1.196 0.887 1.613 241
No 1.000 - - -
Antidiabetics drugs
Yes 0.892 0.665 1.195 443
No 1.000 - - -
Opioid drugs
Yes 1.066 0.772 1.472 .699
No 1.000 - - -
Year
2015 1.000 - - -
2016 0.846 0.623 1.148 282
2017 0.727 0.534 0.990 .043

VoL 24, Number 2, 2018 9
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Table 4. The results of poisson regression analysis on injury level after falls

Level I Level MM~V
Variables p-value p-value
RR LCL UCL RR LCL UCL
Integrated nursing care service
Yes 1.132 0.804 1.593 477 1.540 0.557 4.258 .406
No 1.000 - - - 1.000 - - -
Gender
male 0.983 0.750 1.288 .900 0.519 0.251 1.070 .076
Female 1.000 - - - 1.000 - - -
Average of age 1.003 0.993 1.013 .536 1.025 0.992 1.059 144
CCI 1.084 1.014 1.159 .019 1.050 0.860 1.283 .631
Average of hospital days 1.005 0.998 1.011 .162 0.993 0.968 1.018 .565
Department
Medical unit 2.018 1.319 3.089 .001 5.830 1.818 18.731 .003
Surgical unit 1.000 - - - 1.000 - - -
Operation
Yes 0.760 0.457 1.263 .289 3.110 0.946 10.231 .062
No 1.000 - - - 1.000 - - -
Fluid line
Yes 1.041 0.788 1.375 779 0.538 0.255 1.135 104
No 1.000 - - - 1.000 - - -
O, therapy
Yes 0.526 0.301 0.921 .025 0.828 0.235 2.920 769
No 1.000 - - - 1.000 - - -
Drainage tube
Yes 1.251 0.899 1.742 184 0.811 0.318 2.069 .661
No 1.000 - - - 1.000 - - -
Foley cath.
Yes 1.047 0.777 1.411 761 2.130 0.955 4.749 .065
No 1.000 - - - 1.000 - - -
Fall risk assessment result
Low 1.000 - - - 1.000 - - -
High 1.217 0.907 1.633 191 0.510 0.235 1.105 .088
NA 2.294 0.824 6.385 112 14.003 0.764 256.621 .075
CNS medication
Yes 1.082 0.800 1.464 .607 1.204 0.533 2.719 .656
No 1.000 - - - 1.000 - - -
Antihistamine drugs
Yes 1.345 0.871 2.077 .181 1.440 0.450 4.602 539
No 1.000 - - - 1.000 - - -
Cardiovascular medication
Yes 1.193 0.868 1.640 277 1.228 0.504 2.993 .651
No 1.000 - - - 1.000 - - -
Antidiabetics drugs
Yes 0.976 0.718 1.326 .874 0.353 0.121 1.026 .056
No 1.000 - - - 1.000 - - -
Opioid drugs
Yes 1.040 0.734 1.474 .825 1.115 0.458 2.718 .810
No 1.000 - - - 1.000 - - -
Year
2015 1.000 - - - 1.000 - - -
2016 0.864 0.623 1.197 .380 0.618 0.244 1.568 312
2017 0.718 0.515 1.003 .052 0.654 0.281 1.517 322

10 Quality Improvement in Health Care
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