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Background: The aim of this study was to determine which fall-risk tool is most accurate for detecting and pre-

dicting adults in the hospital setting.

Methods: A literature search was performed to identify all studies published between 1946 and 2014 from peri-
odicals indexed in Ovid Medline, Embase, CINAHL, KoreaMed, NDSL and other databases, using the following
keywords: ‘fall’, 'fall risk assessment', 'fall screening', 'mobility scale', and 'risk assessment tool'. The
QUADAS-2 was applied to assess the internal validity of the diagnostic studies. Fourteen studies were ana-

lyzed using meta-analysis with MetaDisc 1.4.

Resuilts: The result of comparing twelve tools was that the Morse Fall Scale (MFS) is the best tool for predicting
falls for acute hospitalized adult patients. Six prospective validation studies using MFS with high methodo-
logical quality, involving 9,255 patients, were included. Meta-analysis finding of MFS was as follows; pooled
sensitivity 0.73 (95% confidence interval [Cl]: 0.68-0.78), pooled specificity 0.75 (95% CI: 0.74-0.76), area un-
der the curve (AUC) of summary receiver operating characteristics (SROC) curve 0.79 (standard error [SE] =
0.02), and value of index Q* 0.72 (SE = 0.01) respectively.

Conclusions: Falls in hospitalized adult patients can be effectively prevented using the MFS. These findings
provide scientific evidence for using appropriate tool to prevent accidental falls and improve the safety of

patients.
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Figure 1. Flow diagram of article selection.
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Figure 2. Quality assessment results of the selected studies by QUADAS-2.
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Abbreviation: QUADAS-2, Quality Assessment of Diagnostic Accuracy Studies-2.
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Hlw 4 \& HAE 2ol wehdA] 243 5 Ude
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(95% CI: 0.74-0.76), B35 7} o] 242 98.4% (X’=307.30,
P<0.001), sSROC AUC+= 0.79 (standard error [SE]=0.02),
Q*gr2 0.72 (SE=0.01)°0] X tH(Figure 3).

2) Hendrich I YAI=3

A B3l 4P 500] G5 i gAbs % 9203019
11, 7} B350 uiztEL 0.46-0.70, E0]% 0.62-0.78% H]
WA HAp= =2A] otk wEHEA A, 9 WiEs
0.60 (95% CL: 0.53-0.67), 23E 7t o|AAL 62.7%
(X°=8.04, P=0.045)2 =7} A&, 3 Eo|=L= 0.66
(95% CI: 0.65-0.67), B35 7} o] AL 97.8% (X°=137.74,
P<0.001), sSROC AUC: 0.71 (SE=0.04), Q*3r2 0.66
(SE=0.04)0] %I tHFigure 4).

Figure 3. Predictive validity of Morse Fall Scale in selected studies.
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L Champman et al. 2011 0.77 (0.64-0.87)
@ Kim et al. 2011 0.79 (0.68-0.88)
o Kim et al. 2007 0.68 (0.55-0.80)
® Schwendimann et al. 2006 0.74 (0.60 - 0.86)
L McCollam. 1995 0.91 (0.72-0.99)
*

Pooled Sensitivity = 0.73 (0.68 to 0.78)
Chi-square = 14.97; df = 5 (p = .011)
0 0.2 0.4 0.6 0.8 1 Inconsistency (I-square) = 66.6 %

Sensitivity

Abbreviation: CI, confidence interval.

) Specificity (95% Cl)
® Kim et al. 2013 0.90 (0.88-0.92)
® Champman et al. 2011 0.73 (0.70-0.75)
; Kim et al. 2011 0.56 (0.50-0.62)
€] Kim et al. 2007 076 (0.75-0.77)
. Schwendimann et al. 2006 0.66 (0.60 - 0.71)
o McCollam. 1995 0.54 (0.49-0.59)

Figure 4. Predictive validity of Hendrich II Fall Risk Model in selected studies.
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—@— Champman et al. 2011 0.65 (0.51-0.77)
—@— Lavallo et al. 2009 0.46 (0.33-0.59)
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* Pooled Sensitivity = 0.60 (0.53 to 0.67)

Chi-square = 8.04; df = 3 (p =.045)
0 0.2 0.4 0.6 0.8 1 Inconsistency (I-square) = 62.7 %
Sensitivity

Abbreviation: CI, confidence interval.
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[ ] Kim et al. 2007 0.62 (0.60-0.63)
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Chi-square = 137.74; df = 3 (p <.001)
0 0.2 04 0.6 0.8 1 Inconsistency (l-square) = 97.8 %
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3) St. Thomas YA E=F- SIcH(Figure 5).
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Atk 7} B S| miztEl 035-0.85 EolEl 069-0.93  0.61-0.78), B3 Eo]E 059 (95% CIL: 0.57-0.61)%1 &
o] Motk 7] St. Thomas SAFEO] HlebiA Ant, S 71 o] g—g Z}2F 0.0% (X’=0.04, P=0.840), (X*=0.01,

E3F WA EE 067 (95% CL 0.60, 0.74), 53 Eo|rk P=0.923% A3 $IIcKFigure 6).

0.74 (95% CI: 0.73, 0.75)0]33 B&E 7} o] AL Ztzh

89.3% (X’=27.91, P<0.001), 96.4% (X’=83.64, P<0.001)Z 5) 7]E} YAFIHAA =T

Lo Xz9 Wtk sROC AUCE 0.82 (SE=0.04), Q*%t A g gEPPSN o] BE(d T g & 12,1577)

2 0.75 (SE=0.04)0| %t} TNH-STRATIFY ] W7 =+= 0.65 oA BE 80 UATAIA E LSS o= Byl B
(95% CI: 0.43-0.84), 0]+ 0.79 (95% CI: 0.73-0.84)°] IE A ZF B35S U= 0.64-1.000.2 Tk},

Figure 5. Predictive validity of St. Thomas Risk Assessment Tool in Falling elderly inpatients in selected studies.

Sensitivity (95% Cl) Specificity (95% Cl)
e |gmaams 0w werosm L e, oo
—— Barker et al. 2010 0.35 (0.16-0.57) ‘ - : g A
: Kim et al. 2007 075 (0.74-0.76)
® Kim et al. 2007 0.55 (0.42-0.68) ) Milisen et al. 2007 069 (0.67-0.71)
—@— | Milisen et al. 2007 0.85 (0.73-0.93)
* » Pooled Specificity = 0.74 (0.73 to 0.75)
i Chi-square = 83.64; df = 3 (p <.001)
Pooled Sensitivity = 0.67 (0.60 to 0.74) 0 02 04 06 08 1 Inconsistency (-square)= 96.4 %
Chi-square = 27.91; df = 3 (p <.001) Specificity
0 0.2 0.4 0.6 0.8 1 Inconsistency (I-square) = 89.3 %
Sensitivity
Abbreviation: CI, confidence interval.
Figure 6. Predictive validity of Conley Scale in selected studies.
Sensitivity (95% Cl) Specificity (95% CI)
—‘— Lavallo et al. 2009 069 (0.56-0.81) ‘ Lavallo et al. 2009 0.59 (0.56 - 0.62)
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* e ¢ "
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Chi-square = 0.04; df = 1 (p = .840) Chi-square = 0.01; df = 1 (p = .923)
0 02 04 06 08 1 Inconsistency (I-square) = 0.0 % 0 02 0.4 0.6 08 1 Inconsistency (I-square) = 0.0 %
Sensitivity Specificity

Abbreviation: CI, confidence interval.

Figure 7. Predictive validity of others fall risk assessment tools in selected studies.
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* Pooled Sensitivity = 0.76 (0.72 to 0.79) * Pooled Specificity = 0.63 (0.62 to 0.64)

Chi-square = 34.67; df = 7 (p <.001) Chi-square = 389.12; df = 7 (p <.001)
0 0.2 0.4 0.6 0.8 1 Inconsistency (I-square) = 79.8 % 0 0.2 0.4 0.6 0.8 1 Inconsistency (I-square) = 98.2 %
Sensitivity Specificity

Abbreviation: CI, confidence interval.
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