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The influence of sleep disorders of Parkinson®s disease on nocturnal
hypertension
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This study showed that nocturnal hypertension, which increases
cardiovascular risk, was frequently observed in 69% of patients with Parkinson's disease (PD).
Although orthostatic hypotension (OH) has been reported as a risk factor for nocturnal hypertension,

minimum systolic blood pressure during activity period and nocturia were better predictors of
nocturnal hypertension than OH. Sleep-related factors other than nocturia did not necessarily show
an association with nocturnal hypertension. Therefore, sleep disorders might be less likely to be
directly involved in nocturnal hypertension of PD.
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1 Clinical features according to nocturnal BP prafile

Dipper (n=21) Non-dipper Reverse dipper p-value
(n=25) (n=21)
Patient profile
Age, years 70 (8) 72 (6) 71 (8) NS
Sex (male), n (%) 10 10 12 NS
Disease duration, years 6 (6) 42~ 7 (5)* <0.05
Hoehn & Yahr stage 2.1(0.3) 2.2(0.4) 2.3(0.6) NS
MDS-UPDRS Part 111 21(9) 25 (9) 22(5) NS
Motor complications, n (%) 7(33) 5 (20) 10 (48) NS
Levodopa equivalent dose, mg 559 (275) 522 (220) 645 (263) NS
Clinical appraisal
PDQ-39 18(12) 16 (15) 30 (16)* <0.02
PDSS-2 46 (9) 46 (9) 42 (12) NS
Non-motor symptoms 47 (8) 40 (40) 49 (34) NS
OH, n (%) 10 (48) 8(32) 9 (43) NS
OHT, n (%) 2 (10) 0(0) 4 (19%) NS
Nocturnal urine frequency 14(1.0) 1.7 (1.0) 24 (1.3)* <0.05
Comor bidity
DM/IGT, n (%) 3(14) 5(20) 3(14) NS
Hypertension, n (%) 9 (43) 10 (40) 9 (43) NS

Values are means (SD) or number of patients with symptom (%). The p-values were obtained by Kruskal-Wallis test. * Post hoc
comparison using Dunn test (p < 0.05), significant difference from dipper group.

PDQ-39: Parkinson disease questionaire-39

PDSS-2: Parkinson disease sleep scale-2

OH: orthostatic hypotension

OHT: orthostatic hypertension

DM: diabetes mellitus

IGT: impaired glucose tolerance
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2 24h BP profile according to nocturnal BP profile
Dipper (n=21) Non-dipper Reverse dipper p-value
(n=25) (n=21)

Activity period

SBP, mmHg 141 (14) 138 (17) 130 (14) NS

DBP, mmHg 79 (6) 78 (6) 76 (10) NS

MBP, mmHg 99 (8) 98 (9) 94 (11) NS

HR, bpm 72(7) 76 (8) 73 (10) NS

CV of SBP 14 (3) 13 (4) 15(3) NS

CV of DBP 14 (4) 15(5) 16 (5) NS

CV of MBP 13(3) 13(4) 14 (3) NS

CV of HR 11 (5) 12(5) 11 (4) NS

Minium SBP, mmHg 105 (11) 103 (16) 94 (14)* <0.02
Seep period

SBP, mmHg 122 (14) 131 (14)* 141 (15)* <0.01

DBP, mmHg 67 (6) 74 (6)* 80 (11)* <0.01

MBP, mmHg 85 (8) 93 (8)* 100 (11)* <001

HR, bpm 59 (6) 65 (7)* 66 (8)* <0.01

CV of SBP 12 (4) 11 (5) 12 (5) NS

CV of DBP 12(3) 12(8) 11 (5) NS

CV of MBP 11 (3) 11 (6) 10 (4) NS

CV of HR 9(6) 9(4) 7 (5)* <0.02
Nocturnal dipin MBP (%) 14 (3) 5 (3)* -6 (4)* <0.01

The p-values were obtained by Kruskal-Wallis test with post hoc comparison using Steel test. * Post hoc comparison (p < 0.05),
significant difference from dipper group.

SBP: systolic blood pressure

DBP: diastolic blood pressure

MBP: mean blood pressure

HR: heart rate

CV: coefficient value
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3 Actigraphic data according to nocturnal BP profile

Dipper (n=21)  Non-dipper Reverse p-value
(n=25) dipper (n=21)

TST, min 431 (67) 399 (81) 363 (111) NS
SE, % 90 (5) 87 (11) 82 (13) NS
WASO, min 47 (28) 53 (42) 62 (53) NS
No. of AE 9(6) 10 (8) 11 (6) NS
Mean duration of 6 (5) 6(3) 6(3) NS
AE, min

Ml 15 (6) 19 (12) 23 (13) NS
Fi 11 (9) 15 (17) 10 (12) NS
SFI 26 (12) 35(25) 33(19) NS

The p-values were obtained by Kruskal-Wallis test.
TST: total sleep time

SE: sleep efficiency

WASO: wake after dleep onset

AE: awakening episodes

MI: movement index

Fl: fragmentation index

SFI: deep fragmentation index
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