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Orthostatic Hypotension and Cognitive Function in Parkinson’s

Disease

Sooyoung Kim, MD, Juyoun Lee, MD, PhD, Eungseok Oh, MD, PhD, Eun Hee Sohn, MD, PhD,

Ae Young Lee, MD, PhD

Department of Neurology, Chungnam National University School of Medicine, Daejeon, Korea

Background: Although orthostatic hypotension (OH) and cognitive impairment (CI) are common non- motor symptoms

of Parkinson’s disease (PD), the relationship between OH and CI remains to be clarified. This study was aimed to investigate

the relationship between OH and Cl in PD.

Methods: We recruited 192 patients who were diagnosed as PD based on the UK Brain Bank diagnostic criteria. The Hoehn

& Yahr stages were ranged I to I1I and patients underwent extensive clinical evaluation, including brain magnetic resonance

imaging (MRI) for cerebral white matter hyperintensity (WMH), tilt table test, the Korean version of Montreal Cognitive

Assessments and the Korean version of Mini-Mental Status Examination in one month from the first clinic visit. The

participants were divided into two groups according to the presence of OH (OH+ vs. OH-) and cognitive function (cognitive

normal, CN vs. CI), respectively.

Results: Significant relationship between OH and cognitive function (p=0.04) was found in our patients. The patients with
OH+ had higher risk of CI by 2.6 times than that of OH- patients. Maximum heart rate change during tilt table test was
correlated with cognitive function and white matter changes, whereas blood pressure change during tilt table test showed no

correlation with those parameters.

Conclusions: There was significant relationship between OH and CI in PD. Therefore, PD patients with either symptom may

need periodic evaluation and proper management for OH and cognitive functions.
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Figure 1. Degree of cerebral
white matter hyperintensity
scale from Cardiovascular
health study. Adapted from
reference 11.
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Table 1. Baseline characteristics of participants according to the OH status

Total (n=192) OH+ (n=45; 23.4%) OH- (n=147; 76.6%) p-value

General

Age (yr) 68.8+£10.4 69.8+9.8 68.5+10.6 0.44

Gender (female ratio) 56.8% 44.4% 60.5% 0.06

Education (yr) 7.9+£5.0 8.5+4.9 7.7£5.1 0.38

H&Y stage 2.3+0.7 2.3+0.7 2.3+0.7 0.92

UPDRS (motor III score) 21.5+11.9 20.4+10.4 21.8+12.3 0.60

Disease duration (month) 25.8+£30.8 30.4+41.6 24.4+26.8 0.26

LEDD (mg) 403.6+266.7 354.8+258.3 418.6+268.2 0.16
Vascular risk factor

Hypertension 47.4% 35.6% 51.0% 0.09

Diabetes mellitus 21.9% 20.0% 22.4% 0.84

Ischemic heart disease 11.5% 11.1% 11.6% 1.00

Autonomic function
Supine

Systolic BP 127.8+18 125.7+18.9 128.4+17.7 0.38

Diastolic BP 76.5+£11.2 75.6x£14.9 76.8+9.8 0.51

Heart rate 69.9+11.3 67.8+9.0 70.5+11.8 0.19
Max change

Systolic BP 18.3£14.7 37.0+9.9 12.6£10.6 0.00

Diastolic BP 8.5+6.8 15.8+6.2 6.2+5.2 0.00

Heart rate 11.4+7.0 11.6£7.9 11.3+6.7 0.81
Cognitive function

MMSE (n=192) 24.2+4.9 23.9+5.1 24.3+4.9 0.61

MoCA (n=152) 18.8+6.6 18.3+£6.9 19.0+6.5 0.60

MoCA (n=152), CI (%) 29.6% 43.2% 25.2% 0.04

CDR (n=189) 0.5+0.4 0.6+0.4 0.5+0.4 0.83
Brain MRI

WMH (1-8) 1.6+1.1 1.5+£0.9 1.6+1.1 0.66

OH; orthostatic hypotension, OH+; classic OH and delayed orthostatic hypotension group, OH-; non OH+ group, H&Y stage; Hoehn and Yahr stage,
UPDRS; Unified Parkinson’s disease rating scale, LEDD; Levodopa equivalent daily dose, BP; blood pressure, Max; maximum, MMSE; mini-mental
state examination, MoCA; montreal cognitive assessment, CI; cognitive impairment, CDR; clinical dementia rating, MRI; magnetic resonance

imaging, WMH; white matter hyperintensity.
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Table 2. Baseline characteristics of participants with H&Y stage 111

H&Y III total (n=81) OH+ (n=18; 22.2%) OH- (n=63; 77.8%) p-value

General

Age (yr) 72.6+9.0 74.3£7.9 72.1£9.3 0.35

Gender (female ratio) 69.1% 50.0% 74.6% 0.08

Education (yr) 5.8+4.6 6.6+4.7 5.6+4.5 0.41

UPDRS (motor III score) 29.7£12.6 28.1£11.0 30.0+13.1 0.68

Disease duration (month) 40.3£37.5 56.2+52.2 36.2+32.0 0.06

LEDD (mg) 499.9+282.6 480.1+300.3 505.5+279.7 0.74
Vascular risk factor

Hypertension 48.1% 38.9% 50.8% 0.42

Diabetes mellitus 17.3% 11.1% 19.0% 0.72

Ischemic heart disease 7.4% 5.6% 7.9% 1.00
Autonomic function supine

Systolic BP 128.2+23.1 140.6+31.2 124.6+19.0 0.01

Diastolic BP 69.5+10.3 72.8+12.7 68.5+9.4 0.12

Heart rate 71.2+11.0 67.6£7.1 72.3£11.7 0.13
Max change

Systolic BP 19.5+15.2 38.7+11.2 13.6+10.7 0.00

Diastolic BP 9.3£7.6 17.8+7.0 6.7+£5.7 0.00

Heart rate 11.4+6.8 10.6+5.7 11.6+7.1 0.59
Cognitive function

MMSE (n=81) 22.0+5.3 20.9+5.0 22.3+5.4 0.31

MoCA (n=65) 15.2+6.2 14.1+6.5 15.5+6.2 0.45

MoCA (n=65), CI (%) 49.2% 73.3% 42.0% 0.04

CDR (n=80) 0.7+0.4 0.7+0.4 0.7+0.4 0.89
Brain MRI

WMH (1-8) 1.8£1.2 1.8+1.1 1.8£1.2 0.92

H&Y stage; Hoehn and Yahr stage, OH+; classic orthostatic hypotension and delayed orthostatic hypotension group, OH-; non OH+ group, UPDRS;
Unified Parkinson’s disease rating scale, LEDD; Levodopa equivalent daily dose, BP; blood pressure, Max; maximum, MMSE; mini-mental state
examination, MoCA; montreal cognitive assessment, CI; cognitive impairment, CDR; clinical dementia rating, MRI; magnetic resonance imaging,
WMH; white matter hyperintensity.

Table 3. Correlation between cognitive function and maximum Table 4. Correlation between cognitive function, orthostatic

change of blood pressure, heart rate in tilt table test hypotension and the degree of white matter hyperintensity

S-BP max D-BP max HR max Brain WMH
change change change r p-value

MMSE (n=171) Cognitive function

r -0.00 -0.08 0.17 MMSE (n=192) -0.35 0.00

p-value 0.98 0.29 0.03 MoCA (n=152) -0.35 0.00
MoCA (n=145) Tilt table test

r -0.01 -0.12 022 Systolic max change (n=171) -0.15 0.06

p-value 0.88 0.16 0.01 Diastolic max change (n=171) -0.08 0.29
S-BP; systolic blood pressure, max; maximum, D-BP; diastolic blood HR max change (n=170) -0.17 0.02

pressure, HR; heart rate, MMSE; mini-mental state examination, t;

WMH; white matter hyperintensity, r; pearson correlation coefficient,
MMSE; mini-mental state examination, MoCA; montreal cognitive
assessment, max; maximum, HR; heart rate.

pearson correlation coefficient, MoCA; montreal cognitive assessment.
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Table 5. ORs for cognitive impairment and OH

OR 95% CI p-value

Risk for cognitive impairment
OH- 1.0
OH+ 2.6 1.03-6.55 0.04
Risk for cognitive impairment
OH- in H&Y 1II° 1.0

OH+ in H&Y 1II° 58  1.18-2890  0.03

OR; odds ratio, OH; orthostatic hypotension, CI; confidence interval,
OH+; classic OH and delayed orthostatic hypotension group, OH-; non
OH+ group, H&Y III; Hoehn and Yahr stage III.

*Adjusted by education year, brain magnetic resonance imaging
hyperintensity, age, disease duration, H&Y stage, and Levodopa
equivalent daily dose.
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Figure 2. A composite schematic diagram showing the pathways by
which the central autonomic networks influence control of heart rate.
NTS; nucleus tractus solitarius, DVN; dorsal vagal nucleus, NA;
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Column; intermediolateral cell column. Adapted from reference 25.
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