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[Abstract] Objective To explore the risk factors related to higher fall risk in patients with
cerebral small vessel disease (CSVD) who can walk independently. Methods A total of 226 patients with
CSVD treated in Department of Neurorehabilitation, Tianjin Huanhu Hospital from December 2017 to
December 2020 were included. Clinical data (including sex, age, height, weight, past medical history,
resting blood pressure, fasting blood glucose and glycosylated hemoglobin) were collected. Lacunar infarct
(LACI) and white matter hyperintense [deep white matter hyperintense (DWMH) and periventricular white
matter hyperintense (PWMH)] were observed by MRI, carotid intima-media thickness (IMT) was measured
by color Doppler ultrasound. Postural instability was assessed based on One-Leg Standing Test (OLST).
Univariate and multivariate forward Logistic regression analysis were used to screen the risk factors of
higher fall risk in patients with CSVD who can walk independently. Results According to OLST time, the
patients were divided into high fall risk group (<10 s, 104 cases) and low fall risk group (> 10 s, 122 cases).
Univariate and multivariate forward Logistic regression analysis suggested that age (OR = 1.053, 95%CI:
1.006-1.101; P = 0.026), diabetes history (OR = 2.910, 95%CI: 1.288-6.577; P = 0.010), DWMH Fazekas
score 1 (OR=17.329, 95%CI: 1.775-30.272; P =0.006), Fazekas score 2 (OR =8.004, 95%CI: 1.905-33.627;
P =0.005) and Fazekas score 3 (OR = 23.884, 95%CI: 4.205-135.657; P = 0.000) were the risk factors of
higher fall risk patients with CSVD who can walk independently. Conclusions For patients with CSVD,

especially those who appear to have a normal gait and can walk independently, there is still a high risk of
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falling, which may be independently related to the age, diabetes history and DWMH.
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Table 1. Comparison of general data between high fall
risk group and low fall risk group

W 1&%@“@%2& %Eéfﬂlré‘lféﬁ CHE Pl
B (%)] 1479 0.224
Hk 80(65.57)  60(57.69)
Ltk 42(34.43)  44(42.31)
iy (x2s, %) 60.45+10.39 65.18+ 9.03 11.819 0.001
HE(Tts,cm) 168.70+ 7.47 16724+ 779  2.002 0.157
R (X +s,kg) 71.14+10.93 69531275 1469 0.226
L (%) ] 90(73.77)  82(78.85)  0.795 0.373
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> 180/110 mm Hyg 5( 4.10) 9( 8.65)
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640+ 2.66 6216 0.013
691+ 1.65 6.138 0.013
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Fazekas 753 3 9( 7.38)  26(25.00)
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thickness, P -/ i J58 B
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Table 2.  Variable assignment table of risk factors
associated with fall risk in CSVD patients who can walk
independently

L Jiw el
s
0 1 2 3
5] Ltk Bk
AN x el
R T fi

RS ME  <140/90 140/90 ~ 159/99 160/100 ~179/109 > 180/110
(mmHg)

LACI pv )

DWMH 0 1 2 3
(Fazekas PE41)

PWMH 0 1 2 3
(Fazekas PE47)

IMT(mm) <1 >1

LACI, lacunar infarct, & 2 14 4 %€ ; DWMH, deep white matter
hyperintense, it 4 B AR 5 PWMH, periventricular white
matter hyperintense, Wi %= 22 1 R & {5 5 5 IMT, intima - media
thickness, N -TIEJE R . The same for Table 3
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Table 3. Univariate Logistic analysis of risk factors
associated with fall risk in CSVD patients who can walk
independently

3 b SE  Wald x> P OR{H OR 95%CI
Bk -0.334 0275 1475 0.224 0.716 0417~ 1.228
A 0.051 0.015 11.765 0.001 1.052 1.022~ 1.083
B -0.025 0.019  1.749 0.186 0.975 0.939~ 1.012
R -0.012 0.012  0.901 0.343 0.988 0.965~ 1.013
L PR 0.282 0316 0.793 0.373 1325 0.713~ 2.463
R 0.670 0.271 6.117 0.013 1.953 1.149~ 3.320

BEURASINIE 140/ 0218 0318 0.469 0.494 1.243 0.666~ 2.319
90~ 159/99 mm Hg

i ERA LR 160/ 0.337 0.386  0.762 0.383 1.401 0.657~ 2.985
100~ 179/109 mm Hg

RN =180/ 0.969 0.609 2.530 0.112 2.636 0.799~ 8.700
110 mm Hg

25 8 I 0.129 0.063  4.124 0.042 1.137 1.004~ 1.288
Wb 2 A 0.245 0.119 4271 0.039 1.278 1.013~ 1.612
LACI 0.542 0298 3.321 0.068 1.720 0.960~ 3.082
DWMH 0.976 0.415 5.527 0.019 2.653 1.176~ 5.983
(FazekasPF2r 7 1)
DWMH 1.863 0.442 17.760 0.000 6.443 2.709~15.326
(Fazekas P50 0 2)
DWMH 2.146 0.554 15.006 0.000 8.550 2.887~25.322
(Fazekas PF4r 77 3)
PWMH 0.063 0.406 0.024 0.876 1.065 0.481~ 2.359
(FazekasPE7r R 1)
PWMH 1.119 0.388  8.335 0.004 3.062 1432~ 6.547
(Fazekas PF4r 7 2)
PWMH 1.908 0.495 14.873 0.000 6.741 2.556~17.777
(Fazekas PE9r R 3)
IMT > 1 mm 0.494 0347  2.027 0.155 1.638 0.830~ 3.232
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Table 4. Multivariate forward Logistic regression analysis
of risk factors associated with fall risk in CSVD patients
who can walk independently

Bds b SE  Wald x> P ORfi  OR95%CI
A1 0.051 0.023 4979 0.026 1.053 1.006~ 1.101
W PRI 1.068 0.416 6.595 0.010 2910 1.288~ 6.577

DWMH(Fazekas 1992 0.724  7.577 0.006 7.329 1.775~ 30.272
WA

DWMH(Fazekas 2.080 0732  8.067 0005 8.004 1905~ 33.627
Warh2)

DWMH(Fazekas 3.173 0.886 12822 0.000 23.884 4.205~135.657
WA 3)

R -5.996 1758 11.634 0.001

DWMH,deep white matter hyperintense , i 35 1 5 5 15
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