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Abstract

Falls are common after stroke and most frequently related to loss of balance while walking.
Consequently, preventing falls is one of the goals of acute, rehabilitative, and chronic stroke care. The
purpose of this study was to investigate the incidence and risk factors of falls and to determine how well
the Falls Efficacy Scale (FES), Timed Up and Go test (TUG), and Berg Balance Scale (BBS) could
distinguish between fallers and non—fallers among stroke patients during inpatient rehabilitation. One
hundred and fifteen participants with at least 3 months post-stroke and able to walk at least 3 m with or
without a mono cane participated in this study. Fifty—four (47%) participants reported falling, and 15
(27.8%) had a recurrent fall. Logistic regression analysis for predicting falls showed that left hemiplegia
[odds ratio (OR)=4.68] and fear of falling (OR=5.99) were strong risk factors for falls. Fallers performed
worse than non—fallers on the FES, TUG, and BBS (p<.05, p<.01, respectively). In the receiver operator
characteristic curve analysis, the TUG demonstrated the best discriminating ability among the three
assessment tools. The cut-off score was 22 seconds on the TUG for discriminating fallers from
non—fallers (sensitivity=88.9%, specificity=45.9%) and 27 seconds for discriminating recurrent fallers from
single fallers and non—fallers (sensitivity=71.4%, specificity=40.2%6). Results suggest that there is a need
for providing fall prevention and injury minimization programs for stroke patients who record over 22

seconds on the TUG.
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Table 1. General characteristics of subjects (N=115)
Variables Fallers (n1=54) Non-fallers (nz=61) X or t
Gender (women/men) (no.) 21 (38.9)%/33 (61.1) 24 (39.3)/37 (60.7) .002
Side of paresis (left/right) (no.) 42 (77.8)/12 (22.2) 29 (475)/32 (52.5) 11.086"
Type of stroke (ischemic/hemorrhagic) (no.) 22 (40.7)/32 (59.3) 28 (45.9)/33 (54.1) 310
Age (year) 575+13.3" 59.149.3 =770
Height (cm) 165.7+6.9 165.1+6.8 481
Weight (kg) 65.1£8.2 64.5+7.8 408
Post-stroke duration (month) 23.1+31.5 19.9+14.4 712
K-MMSE® (score) 27.2+3.0 27.2+34 .098

frequency (%), Pmean+standard deviation, “Korean-mini mental state examination, “p<.05.
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Table 2. Comparison of characteristics between fallers and non—fallers (N=115)
Variables Fallers (n;=54) Non-fallers (n»=61) X2 or t
Walking aid (cane/disuse) (no.) 19 (35.2)%/35 (64.8) 13 (21.3)/48 (78.7) 2.745
1 km walking (difficult/not difficult) 34 (63.0)/20 (37.0) 20 (32.8)/41 (67.2) 10.472""
Hyperlipidemia (yes/no) 10 (18.5)/44 (81.5) 6 (9.8)/54 (885) 1.709
Diabetes (yes/no) 15 (18.5)/44 (81.5) 28 (45.9)/33 (54.1) 4.019"
Hypertension (yes/no) 38 (70.4)/16 (29.6) 46 (75.4)/15 (24.6) .369
Heart disease (yes/no) 8 (14.8)/46 (85.2) 2 (3.3)/59 (96.7) 4.801"
Respiratory disease (yes/no) 6 (11.1)/48 (88.9) 5 (8.2)/56 (91.8) 281
Osteoarthritis (yes/no) 14 (25.9)/40 (74.1) 6 (9.8)/55 (90.2) 5.161"
Vision impairment (yes/no) 11 (20.4)/43 (79.6) 12 (19.7)/49 (80.3) 009
Hearing impairment (yes/no) 6 (11.1)/48 (88.9) 7 (11.5)/54 (88.5) 004
Leg muscle strength (weak/no problem) 36 (66.7)/18 (33.3) 34 (55.7)/27 (44.3) 1.436
Afraid of falling (yes/no) 42 (77.8)/12 (22.2) 28 (45.9)/33 (54.1) 12.219*"
FES" (score) 65.0+15.5° 72.6+15.7 2.591"
ME of SIS? (score) 34.6+8.4 34.3+10.8 125
TUG® (second) 34.9+12.1 26.3+10.9 -.015""
BBS' (score) 43.0£7.9 48.5+7.2 3.847""

*frequency (%), Pfalls efficacy scale, “‘meantstandard deviation, 9mood and emotion subscore of stroke impact scale,

®timed up and go test, Berg balance scale, *p<.05, **p<.0L.

Table 3. Odds ratio analysis

Variables

Fall history versus no falls OR* (95% CI)

Side of paresis (left, right)
1 km walking (difficult, not difficult)
Diabetes (yes, no)
Heart disease (yes, no)
Osteoarthritis (yes, no)

Afraid of falling (yes, no)

3.86 (1.71~8.72)
349 (1.62~752)
50 (21~.99)
5.13 (1.03~25.33)
3.21 (1.14~9.07)
4.13 (1.83~9.33)

odds ratio.
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Table 4. Logistic regression analysis for falls

Variables B* Adjusted odds ratio (95% CI”) o)
Side of paresis (left/right) 1.54 468 (1.49~14.75) .008
Diabetes (yes/no) -2.17 11 (.04~.37) .000
Afraid of falling (yes/no) 1.79 599 (1.89~19.01) .002
BBS* -17 84 (78~ 91) .000

Constant 6.12 456.25 .002

. . . b ) .
regression coefficient, "confidence interval, “Berg balance scale.

Table 5. ROC curves for falls

Variables Area under ROC" curve D 95% CI°
FES® 37 13 27~ 47
TUG 69 00 60~.79
BBS¢ .29 .00 19~.38

receiver operation characteristic, Pconfidence interval, “falls efficacy scale, dtimed up and go test, “Berg balance scale.
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