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[Abstract] Objective To investigate the incidence and risk factors of orthostatic hypotension (OH)
in Parkinson's disease (PD) by Active Standing Test (AST) and Head-Up Tilt Test (HUTT). Methods A
total of 54 patients with PD were admitted to The First Hospital of Hebei Medical University from February
to September 2020. Blood pressure was measured by AST and HUTT, the incidence of OH detected by the
two methods was compared. Montreal Cognitive Assessment (MoCA) and Mini-Mental State Examination
(MMSE) were used to assess the cognitive function. Hamilton Depression Rating Scale-24 (HAMD-24) was
used to evaluate depressive symptoms. Hamilton Anxiety Rating Scale-14 (HAMA-14) was used to evaluate
anxiety symptoms. Pittsburgh Sleep Quality Index (PSQI) was used to evaluate the sleep quality. Unified
Parkinson’s Disease Rating Scale (UPDRS) and its third part were used to assess motor and non-motor
symptoms of PD. Modified Hoehn - Yahr staging was assessed for disease severity. Functional

gastroenteropathy Rome Il diagnostic criteria to assess constipation. KINPAMOR was used to assess
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olfactory function. Univariate and multivariate forward Logistic regression analyses were used to analyze the
risk factors for OH in PD. Results The incidence of OH detected by HUTT was higher than that detected
by AST [62.96% (34/54) vs. 24.07% (13/54); X’ = 19.048, P = 0.000]. Logistic regression analysis showed
that the levodopa equivalent daily dose (LEDD) of dopamine receptor agonists increased (OR = 1.029,
95%CI: 1.007-1.051; P = 0.010), constipation (OR = 16.268, 95%CI: 1.213-227.972; P = 0.035), the lower
MMSE score (OR = 0.606, 95%CI: 0.418-0.880; P = 0.008), the higher UPDRS total scores (OR = 1.303,
95%CI: 1.034-1.643; P = 0.025) and the higher UPDRS Il score (OR = 1.438, 95%CI: 1.041-1.986; P =
0.027) were risk factors for OH in PD. Conclusions The incidence of OH detected by HUTT was
significantly higher than that detected by AST in PD patients. The higher dosage of dopamine receptor
agonist LEDD, constipation, the higher total UPDRS score, the higher UPDRS Il score and the lower MMSE

score were risk factors for the development of OH in PD patients.
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Risk factors; Logistic models
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Table 1. Comparison of clinical data between OH group and non-OH group

W48 b EOLMEARINEH (n=34)  JEEZHEARIMEH (n=20)  ZGEitE(d P
P (%) ] 0.087 0.768
Bk 15(44.12) 8(40.00)

7tk 19(55.88) 12(60.00)

AEW (x5, %) 67.88+ 8.25 64.60+ 8.04 0.824 0.160
BRI (R =5, %) 60.85+ 9.77 59.35+ 9.86 -0.431 0.667
SRR M(P,,,P,;) 4] 6.00(1.88,10.00) 4.00(2.00, 8.50) -0.889 0.374
ZHEBRE (R, ) 9.60+ 4.72 9.65+ 4.41 -0.029 0.977
M LEDD(X +5, mg/d) 576.93 +307.48 403.26 +225.45 0.127 0.076
L i 2 R s 25-LEDD (% + 5, mg/d) 148.95+ 93.80 61.73+ 50.25 4274 0.047
I (% 5, mm Hg)

FiM Wi 46 133.16+ 8.42 120.46 + 14.97 9.223 0.005
FiM &7 5K K 81.74+ 10.94 73.08+  8.30 4.433 0.044
LA 125.50+ 17.16 116.90+ 11.60 0.478 0.052
IEADA AT IR 7629+ 8.85 74.05+ 7.08 0.471 0.339
(%) ] 19(55.88) 10(50.00) 0.175 0.675
BHBEHI(%) ] 13(38.24) 9(45.00) 0.239 0.625
AT (%) ] 2( 5.88) 1( 5.00) 0.000 1.000
TERR[ (%) ] 28(82.35) 11(55.00) 4.696 0.030
WL i [ 7] (9% ) ] 29(85.29) 15(75.00) 0.218%* 0.170
MoCA (% =5, 1F4)) 16.00+ 5.62 18.90+ 4.97 0.145 0.062
MMSE (% +s,1743) 2021+ 3.90 2423+ 3.49 0.300 0.000
HAMD-24(% +5,i7-4}) 11.68+ 4.40 1235+ 4.32 0.110 0.587
HAMA-14(% +5,3¥45) 11.32+ 5.71 1140+ 3.49 3.600 0.957
PSQILM(P,,,P,,) , ¥4} ] 11.00(6.75,13.25) 12.00(9.00,16.25) -1.007 0.314
UPDRS(% +5, PF4)) 60.40 = 24.26 47.41+ 19.64 2.673 0.105
UPDRSII (% + 5, $F43) 37.60+ 18.28 31.12+ 13.55 0.330 0.570
MR H-Y 5 M(P,s,P,s) 2] 2.50(2.00, 3.00) 2.50(1.75, 3.00) -1.065 0.287

*adjusted x* value, & 1E x*{H o X? test for comparison of sex, tremble, brady akinesia, gait disorders, constipation and olfactory

disorders, Mann-Whitney U test for comparison of duration, PSQI and modified Hoehn-Yahr, and two-independent-sample ¢ test for

comparison of others, VER] R G2 3hiIR % A SR ERF
WY LL 24T Mann-Whitney U AL, H A TS AR 19 HLASA TP A S AR AR 19 ¢ #2536 . LEDD, levodopa equivalent daily dose, 22 /i€ 2 £ H

(R EN R T Xz*ﬁgﬁ LI J’SQI‘P@%*HE& [ Hoehn-Yahr 4>

25 s MoCA , Montreal Cognitive Assessment , 5¢ 55 £l ZR IA FIPEA 1 3% ;s MMSE , Mini-Mental State Examination, [ 5 & 8RS
K45 i % ; HAMD, Hamilton Depression Rating Scale , I % /K il #ill fi 1 % ; HAMA , Hamilton Anxiety Rating Scale , I % /K il £ j&
i 5% ; PSQI, Pittsburgh Sleep Quality Index, VE 2% £% [ % 57 i 48 44 ; UPDRS, Unified Parkinson’s Disease Rating Scale, 48— If 4>
TR VEM 555 3 H-Y , Hoehn-Yahr staging, Hoehn-Yahr s |
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Table 2. Variable assignment for risk factors of OH in PD
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Table 4. Multivariate forward Logistic regression analysis
of risk factors of OH in PD

A b SE Wald > P{i ORfi  OR95%CI
ZEMZIK 0028 0011 6574 0010 1.029 1.007~ 1.051
W sh2i-LEDD

EM A4 E  0.082 0.055 2249  0.134  1.085 0975~ 1.208
BMEEFIKIE  -0.027 0.067  0.166 0.684 0973 0.854~ 1.109
ERL 2.811 1336 4429 0.035 16268 1.213~227.972
MoCA 0.089 0.121 0550 0458 1.094 0.863~ 1.385
MMSE -0.500 0.190  6.947 0.008 0.606 0418~ 0.880
UPDRS 0.363 0.165 4.862 0.025 1303 1.034~ 1.643
UPDRSII <0265 0.118 5013  0.027 1438 1.041~ 1.986
AR -2.430 6.573  0.137

LEDD, levodopa equivalent daily dose, /£ i€ 2 [ H 45 &% 57 4t ;
MoCA , Montreal Cognitive Assessment, 5¢ 43 ] /R IA H1 P fr 4t
MMSE, Mini-Mental State Examination, i & % AR 25 K 45 4 5%
UPDRS, Unified Parkinson’s Disease Rating Scale, 45— A 4 TR 0N
W R

T3 OMA S AR A B PR AR i A OGRS B AR A AR
Logistic [a] 5 43 #r

Table 3. Univariate Logistic regression analysis of risk
factors of OH in PD

A b SE Wald x> P ORfi  OR95%CI
Btk 1.009 0742  1.847 0.174 2743  0.640~11.753
Eait 0.032 0051 0793 0373 1.032 0.963~ 1.107
RIRAE I -0.029  0.030 0976 0323 0971 0916~ 1.029
it 0.156  0.087  3.181 0.074 1.168 0.985~ 1.386
RYERE 0.095 0.066 2.048 0.152 1.099 0.966~ 1251
M LEDD 0.001  0.001 0527 0.468 1.001 0.999~ 1.002
AL 0.014 0.005 8385 0.004 1.014 1.004~ 1.023
W 25-LEDD

ENTAE S 0.039 0016 5682 0017 1.039 1007~ 1.073
BMyL &7 3K 0.048 0.023 4152 0.042 1.049 1.002~ 1.098
HAAEGEE -0.029  0.015  3.677  0.055 0972 0943~ 1.001
B fiEFIRE -0.034  0.021 2619 0.106 0967 0.928~ 1.007
= -1.163  0.837 1933 0.164 0313 0.061~ 1.611
BERE 0.886 0.570 2416 0.120 2.424 0.794~ 7.405
LA 0329 1252 0.069 0.793 1.389 0.119~16.161
ERL 1334 0574 5394 0.020 3.796 1.231~11.700
L5 s 0.875 0539 2639 0.104 2400 0.835~ 6.902
MoCA <0102 0.048  4.554  0.033 0903 0.822~ 0.992
MMSE -0.346  0.101 11721 0.001 0.707 0.580~ 0.862
HAMD-24 -0.013 0034  0.150 0.698 0987 0923~ 1.055
HAMA-14 -0.048  0.048  1.004 0316 0953 0.867~ 1.047
PSQI 0.060 0.042 2033 0.154 1.062 0978~ 1.153
UPDRS 0.025 0012 4786 0.029 1.026 1.003~ 1.049
UPDRSII 0.042 0018 5535 0019 1.043 1007~ 1.080
MR H-YZM 0370 0296  1.563 0211 1.448 0811~ 2.586

LEDD, levodopa equivalent daily dose, e € £ I H 23057 4 s MoCA
Montreal Cognitive Assessment, SRR IN R4 & 5% ; MMSE , Mini-
Mental State Examination, fij 2 75 fig Ik & 46 2 1 % ; HAMD , Hamilton
Depression Rating Scale, 7 & IR i ) AR B 2% ; HAMA, Hamilton
Anxiety Rating Scale, ¥ 9K T AR B K PSQI, Pittsburgh Sleep
Quality Index, VT 2% £ i HS 57 4t 48 4% ; UPDRS, Unified Parkinson’s
Disease Rating Scale, 4t — 1A 4 2 % ¥F 1 &t % ; H-Y, Hoehn - Yahr
staging, Hoehn-Yahr il

1.303,95%C1:1.034 ~ 1.643; P = 0.025) ,UPDRS Il I
43 (OR =1.438,95%C1:1.041 ~ 1.986; P = 0.027) &
R L5l e -ala s = NAYAR i || & S S B 1]
MMSE P73 /5 A2 71 4 AR 58 & & 28 B ST PR 1Y
537 A % (OR = 0.606, 95%CI: 0.418 ~ 0.880, P =
0.008;7:4),
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