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Purpose: Globally, falls are a major public health problem. The study aimed
to evaluate the predictive validity of the Timed Up and Go test (TUGT) as a

screening tool for fall risk.

Methods: An electronic search was performed Medline, EMBASE, CINAHL,
Cochran Library, KoreaMed and the National Digital Science Library and
other databases, using the following keywords: ‘fall', 'fall risk assessment’,
'fall screening', mobility scale', and 'risk assessment tool. The QUADAS-I
was applied to assess the internal validity of the diagnostic studies. Thirteen

studies were analyzed using meta—analysis with MetaDisc 1.4.

Results: The selected 13 studies reporting predictive validity of TUGT of fall
risks were meta—analyzed with a sample size of 1004 with high methodolog—
ical quality. Overall predictive validity of TGUT was as follows. The pooled
sensitivity 0.72 (95% confidence interval [CI]: 0.67-0.77), pooled specificity
0.58 (95% CI: 0.54-0.63) and sROC AUC was 0.75 respectively. Heterogeneity

among studies was a moderate level in sensitivity.

Conclusion: The TGUT's predictive validity for fall risk is at a moderate level.
Although there is a limit to interpret the results for heterogeneity between the
literature, TGUT is an appropriate tool to apply to all patients at a potential

risk of accidental fall in a hospital or long—term care facility.

Key words
Accidental falls, Timed up and go test, Sensitivity

and specificity, Meta—analysis
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Risk of bias Application concerns
Study Patient Reference Flow and Patient Reference
selection Index test standard timing selection Index test standard
Martinez et al.[23] ©)] @] ©) © ©® ©® ®
Alexandre et al.[24] © © ©) © © ©) ©)
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Table 3. Summary results of meta-analysis
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49 GArlEe] weh Al R

. . . Results of
0,
No. 40f Results of pooled diagnostic test accuracy (95% Confidence interval) SROC curve
Tools studies Sensitivit; Specificit; iti i
(patients) iy P Y Positive Negative Diagnostic AUC  Q°
likelihood  likelihood .

Value L(%) X? P Value  I(%) X° P ratio ratio oddsratio  (SE) (SE)

Total 13 0.72 526 2529 014 0.58 88.5 104.78 <.001 1.78 0.52 4.02 075  0.69
(1004)  (0.67-0.77) (0.54-0.63) (139-228)  (0.41-0.67)  (2.37-6.83) (0.04) (0.03)

Sub-group analysis

Subjects  Elderly 6 0.69 454 9.16 .103 0.58 91.6 59.32 <001 1.95 0.53 4.04 075  0.69
(>60) (548)  (0.61-0.76) (0.52-0.64) (127-297)  (0.38-0.75)  (1.789.17)  (0.05) (0.04)

with 4 0.74 66.1 885 .031 0.57 87.5 24.00 <001 1.69 048 433 080 074
disease  (258)  (0.66-0.81) (0.48-0.65) (1.03-2.76)  (0.24-096)  (1.23-15.28) (0.15) (0.13)

Falls >1 10 0.69 388 14.70 .099 0.57 89.2 83.56 <.001 1.62 0.58 3.13 071  0.66
Criteris (883)  (0.64-0.74) (0.53-0.62) (126-2.09) (047-0.71)  (1.89-5.19)  (0.04) (0.03)
>2 3 0.90 00 048 .789 0.67 89.2 1853 .0001 2.96 0.20 14.60 093 086
(121)  (0.77-0.97) (0.55-0.78) (0.99-8.839)  (0.08-047) (3.66-5820) (0.04) (0.05)

ROC curve= Receiver operating characteristic curve; AUC=Area under the curve; SE=Standard error.

4
0.72 (95% CIL: 0.67-0.77), EHAEI} o]AAL
(X’=25.29, p=01492 F Z=A3, 53 Eol=x
0.58 (95% CIL. 0.54-0.63), ZHEI o]AAgL
(X°=104.78, pOODNE &L $&& HAY, 53 &
A 9mH= 1.78 (95% CL 1.39-2.28), B¢ 24 %
LH[E 052 (95% CIL: 0.41-0.67), 5 Actuajd]=
4.02 (95% CI: 2.37-6.83)°]213, sSROC AUC+= 0.75
(SE=0.04), Q e 0.69 (SE=0.03)°|$1th(Figure 2).
AFtharel EAl e AlFEAS 604 ol =
i} AAHA HFko] = FAREOR RIS 60
Al ol wRlETE ti423,24,26,27,30,351 0.8 &t
63H(548%)2 £dS AT 24
0.69 (95% CIL 0.61-0.76), %@%ﬂ o]&4d

1- 1. o
(X?=9.16, p=.103)& Z7F A=Y, B3 Eolrt

B35 ugrl
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0.58 (95% CIL 0.52-0.64), T&=Zt o442 91.6%
(X*=59.32, p{.00DE && $£Folqth. sROC AUCE=
0.75 (SE=0.05), Q 7k 0.69 (SE=0.04)0]¢ic}, 271
W Y AlAEA Aol gl SRE tie® g 49
$1H25,29,31,341(258)oll Al S WA= 0.74 (95%
CL 0.66-0.81), #3E7 o]H4L 66.1% (X'=8.85,
p=.031), 53+ Eo|x= 0.57 (95% CI: 0.48-0.65), &
HAEZF o]AAL 87.5% (X*=24.00, p{.001), sROC
AUCE 0.80 (SE=0.15), Q 32 0.74 (SE=0.13)0] 31},

T 7]l whet AEEY, 13] ojie YA
Fog ¥ 3o 10H(883%)o|qlct. wERLA A,
23} U7E 0.69 (95% CL 0.64-0.74), ZHE7E o
AL 38.8% (X’=14.70, p=.099)%ct. 53 So|x=
0.57 (95% CL: 0.53-0.62), =HAEZF o]-4dL 89.2%
(X*=83.56, p<.001), sSROC AUC 0.71 (SE=0.04), Q
S 0.66 (SE=0.03)0]%lth. 23] olAS YAb7|Zo R
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B 53 37[25,33,34)(1219)9] wlebEA An, B3 067 (95% CI 0.55-0.78), S3E7H

o|-AL 89.2%

w090 (95% CL 0.77-0.97), E3E7t o]dA L (X*=18.53, p=.0001), SROC AUC 0.93 (SE=0.04), @

=
0.0% (X*=0.48, p=.789)2 A3 ¢, =3 Eo|r Zk 0.86 (SE=0.05)0]%)

oIt}

Sensitvity (95% C) ‘ Speciicy (95% CI)
—_— Martinez ¢f al 2015 067 (043-085) —&— | Mattinez etal. 2015 0.89 (0.77-096)
—&—— | Aexandre elal 2012 074 (049-081) Tt Alexandre et al 2012 066 (049-0.80)
———%— Jemigan etal. 012 090 (055-1.00) ——=&— Jemigan etal. 2012 0.88 {0.70-098)
——&—— | Holer etal 2012 073 (045-082) & Moler et al. 2012 031 {0.20-046)
——= | Bhatt et al. 2011 056 (042-069) —— Bhatt etal 2011 059 (045-0.72)
——8—| Marschollek etal 201 089 (0.67-099) —— I Marschollek etal 2011 0.22 {0.00-042)
—— Ker etal. 2010 069 (054-081) —— Ker etal. 2010 0.62 {048-0.75)
—————————— \iniskey& Kumar. 2010 083 (036-100) ——&— | Wriskey& Kumar 2010 086 (0.63-0.96)
—— Nilsagard et al. 2008 067 (052-080) — Nilsagard et al. 2000 0.36 (0.19-0.56)
T Schwesig el al 2009 060 (0.30-079) + Schwesig et al. 2009 0.69 (0.58-0.78)
——%—| Diteetal 2007 085 (0.55-088) — Dite et al. 2007 0.74 {054-089)
~——8—| Dibble etal. 2006 092 (0.74-089) —_—— Dibble et al. 2006 030 {0.12-054)
—8— | Whitney et al 2005 081 (067-081) —— Whitney et al. 2005 039 (027-052)

e . + .

Pooled Sensitivity = 0.72 (0.67 1o 0.77) Pooled Specificity = 0.58 {0.54 10 0.63)
Chi-square = 26.29; df = 12(p=014) Chi-square = 104.78; df = 12 (p <.001)
02 04 - _0,6 08 1 Inconsistency (-square) =526 % 0 02 04 06 08 1 Inconsistency(-square)=885%
Sensitivity Spectficity
A. Sensitivity B. Specificity

Positive LR % C)

Negative LR 5% O]

Martinez et al. 2015 B2 258-1514)
Mexandre f al. 2012 216 (1.31-35)
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