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Abstract

Purpose: The ams of study were; (1) to evaluate the validity and sensitivity of a fall-risk
assessment tool, and (2) to establish continuous quality improvement (CQI) methods to
monitor the effective use of the risk assessment tool, Methods: A retrospective
case-control cohort design was used, Analysis was conducted for 90 admissions as
cases and 3,716 as controls during the 2006 and 2007 calendar years was conducted,
Fallers were identified from the hospital s Accident Reporting System, and non-fallers
were selected by randomized selection, Accuracy estimates, sensitivity analysis and
logistic regression were used, Results: At the lower cutoff score of one, sensitivity,
specificity, and positive and negative predictive values were 82 2%, 19.3%, 0.03%, and
96.9%, respectively, The area under the ROC was 0,60 implying poor prediction, Logistic
regression analysis showed that five out of nine constitutional items; age, history of falls,
gait problems, and confusion were significantly associated with falls, Based on these
results, we suggested a tailored falls CQI process with specific indexes, Conclusion:
The fall-risk assessment tool was found to need considerable reviews for its validity and
usage problems in practice, It is also necessary to develop protocols for use and
identify strategies that reflect changes in patient conditions during hospital stay,
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(Table 1) Comparison of Patient Characteristics between the Faller and Non-Faller Groups
L Faller group Non-faller group 2
Characteristic (N=90) (N=2,562) t or y p
Male 55(61.11%) 2145(83.72%)
Gender Female 35(38.89%) 417(16.28%) 81.44 (.0001
Age ( 50 13(14,44%) 60(2.34%) 47 58 (0001
50-69 41(45 .56%) 1328(51.83%)
> 70 36(40.00%) 1174(45.82%)
Length of hospital stay, mean (SD); days 66.51(137.53) 14,08(23.19) 3.62 0005
Fall risk assessment score, mean (SD); range O - 9 2.48(2.04) 1.68(1.38) 367 0004
Hematology 30(33.33%) 676(26.40%)
Nephrology 16(17.78%) 184(7.18%)
Medical department Neurology 9(10.00%) 100(3.90%) 35,71 (.0001
Surgical 7(7.78%) 113(4.37%)
Other” 28(3111%) 1489(5814%)

" The Other category includes rehabilitation, gynecology, urology and internal medicine ** p(.001
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(Table 2) Comparison of ltems of the Fall Risk Assessment Tool between the Faller and Non-Faller Groups

Frequency (%) 2
ftem Faller group Non-faller group i P
. Absent 80 (91.95) 2488 (98.46)
H f fall 2057 1
istory of falls Present 7 (8.08) 39 (152) 05 (000
Age, year (70 4 (48.89) 976( 38.10) 428 0386
> 70 6 (51.11) 1586 (61.90)
Culorit medication Absent 0 (44.44) 1371 (53.85) 3.09 Q787
. Present 0 (55.56) 1175 (46,15)
Relevant symptom Absent 0 (78.65) 2092 (82.46) 0.86 3546
(Arrhythmia, dizziness, dyspnea) Present 9 (21.35) 445 (17 54)
Urinary incontinence Absent 5 (84.27) 2329 (91.95) 6.65 0099
Present 4 (15.73) 204 (8.05)
Gait deficit Absent 9 (54.44) 2164 (85.36) 62.80 (.0001
Present 1 (45.56) 371 (14.64)
T Absent 74 (83.15) 2369 (93.49) 14,39 0001
Psychological irritability s 15 (16.85) 165 (6.51)
Confusion or impairment Absent 71 (79.78) 2424 (95.62) 4619 {0001
. Present 18 (20.22) 111 (4.38)
Visual o hearing deficit Absent 76 (85.39) 2321 (91.67) 433 0375
9 Present 13 (14.61) 211 (8.39)
2, A9 AT 7Y #=E 7ol ARET7} 018 Ad Hl(recal) 8.89%3c,
AEAAET G5 BT v FHE d9E AR (Table 3) Confusion Matrix of the Fall Risk Assessment Tool
W, Table 29} o] Y4 E, A, i=EA, B, HrH Risk Assessment Tool
Ba1g, EEolG B, Ao} AR 32 BT & e Rsk  Norsk
- - . Faller 8 82 90
A 2 AR Yok 7 o 7k Aolzt QISlY &
oJsHA D}_ A Uetst 7 o] ez} gISE ¥ Group Nonaller “ e B
2 PHAES =ole FEES offe PIHE S oRE Total 50 2602 2652
sk 21 FEolrt
APAY =79 oF Amsl A4 dn o) WAE BRE 3 ALY AWET 05
(Table 3)& o]83l BTt 7IEH 6d& 7IEe: F
Ao QAT PRFES 95300, THA Qe QRFEE E7) WkE BAOAE Table dob 20| JlEgkel el 7
4,680, 28y =77 S &3 ARt F AA Aol Ax, Bolx, FHdSE, $4d05%, A=t aA &

B3k 3HE(precision)S 16,0%R(3, o] BHAEE gxp = 98 A Ao Ytk dd 722 63 7FoR & W ¥

(Table 4) Results of the Sensitivity, Specificity, Positive Predictive Value (PPV), Negative Predictive Value (NPV), Odds Ratio and
95% Confidence Interval(Cl) of the Fall Risk Assessment Tool

Cutoff score Sensitivity Specificity PPV NPV Odds 95% Cl

0 1 0 0.034 - - -

1 08222 01928 0.0345 0.9686 1.1050 0.638-1.913
2 0.5889 0.5086 0.0404 09724 1.4820 09672272
3 0.4444 0.7802 0.0663 0.9756 2.8400 1.855-4.350
4 0.2889 0.9079 0.0992 09732 40040 2.4906.439
5 0.1889 0.9559 0.1308 09711 50470 2.881-8.840
6 0.0889 0.9836 0.1600 0.9685 55840 2.663-12,865
7 0.0444 09922 0.1667 0.9673 59120 1.978-17.668
8 0.0111 0.9980 0.1667 0.9664 5.7460 0.664-49.698
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(Figure 1) ROC curve plotting sensitivity versus 1-specificity
for each possible score of the fall risk assessment tool
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WtHTable 5). 387 A7) e &2t B3] fle & F ORI S A v AR k8E FES HoF
AR oF 3w, BPFNs} = A o ST I gleh aeu #Als AR elEgEe] AAY HoHchks &
oF 3.7, EEol AWFNF = A= AWt gle @4 W AR oFolA WAl i Edh ksAkee] Al o
Hop oF suf Ax Ggelgel o 2 2o L}E}kh;} e AR gle Aol ofdl # dTelME A dishid
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(Table 5) Results of the Logistic Regression Analysis of the Fall Risk Assessment Tool

[tem B SE. p Odds 95% Confidence interval
History of fall 1.09 0.47 020 299 1189 - 7.501
Age -054 023 017 0.58 0.371 - 0,908
Culprit medication 0.25 024 281 129 0813 - 2,042
Relevant symptom

(Arrhythmia, dizziness, dyspnea) 0.5 031 080 0.8 0.313 = 1.067
Urinary incontinence 0,02 0.36 947 1.02 0510 - 2,057
Gait deficit 1.31 027 ( .000 3.69 2180 - 6.233
Psychological irritability -0.23 0.39 561 0.80 0372 - 1711
Confusion or impairment 111 0.37 .0038 3.03 1474 - 6,235
Visual or hearing deficit -0.16 0.37 657 0.85 0412 - 1748
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Step 1.

m  Plan evaluation

m Identify goal criterion (ex. Previous fall rate, national
benchmarks) =

m Identify patient list of fall and non-fall groups :

m Retrieve demographic and admission information of fallers

®m  Sample non-fallers with about 10% prevalence

Step 2.
m Retrieve clinical and nursing practice data of subjects

v

Step 3.
m  Calculate total number of falls and patient fall rate by

nursing units

Patientfall rate = __ #offalls o

# of patient days

m Calculate accuracy estimate:

sensitivity, specificity, predictive value
m  Sensitivity analysis and review area under ROC

Step 4.
m Compare the number of falls and patient fall rate with the

oal criterion :
- gelatlve risk reduction= (previous fall rate — current fall rate) |

previous fall rate
m 95% Confidence interval = standard error of log(RR)
m Identify the needs of refinement of a tool or protocol

Step 5.
m Apply to nursing practice

(Figure 2) Fall CQI (continuous quality improvement)
process
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