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MAFIL2, B B, ETA®H, THE:, £ OH7

TWERFFHEYE, IR T
EERAE B ER(E BW A ALER) AR, AR R
SRS CEBER IR IREE B, LR HEYS

ks H . 20264F1 A 12H; FHBEM: 20265E2H6H; KAiHM: 20265F2H24H

HE

HE: #HiTH4&% (Parkinson’s disease, PD) B3 KWl E2 7 5N MTh R R AL AR .
B &Rt AR EYME Y (Parkinson’s Progression Marker Initiative, PPMI) $3E FE 1 %202 54F
3H21H T WA R R 1EPDI 14442 BE A AN R, WEHELZKEVI1241 . 240361
48 A 60N A WEHER R, SHTPDEZ WILER K, HFASENMERRESELZIERNITARR
SRR R RN PHE B RS RA MR, &R ERBELERBMTRIN, ELE
R IR F19F5 B R (Montreal cognitive assessment, MoCA)i¥-4+5Supine SBP-CV (8 = -4.351, P =
0.037). Supine SBP-SD (8 =-0.034, P = 0.034) ) EHMK, ELRFSH AR (symbol digit mo-
dality test, SDMT)i¥4;5 Supine DBP-SD (8 = -0.194, P = 0.046). Standing DBP-CV (8= -14.544,P =
0.042). Supine SBP-SD (B =-0.131, P = 0.026). Supine SBP-CV (8 = -18.737, P = 0.016) 2 i fi %,
FH 7R FF 50 (letter number sequencing, LNS) 45 i E28 F 44 R W BH B HAHC. Witk
HIRERNAREL T R, MoCAVES#H Supine SBP-SD (8 = -0.010, P = 0.020). Supine SBP-CV (B =
-1.147,P = 0.042). Standing SBP-CV (8= -1.052, P = 0.045). Standing DBP-CV (8 =-1.082, P = 0.039)
BAEER K, HMoCAPEBER AIFRERE; LNSP2 +F Supine SBP-SD (8 = -0.009, P = 0.013).
Supine SBP-CV (8 = -1.080, P = 0.035). Standing SBP-SD (8 = -0.009, P = 0.018). Standing SBP-CV
(B=-1.177,P = 0.015). Standing DBP-CV (8 = -1.023, P = 0.031). Standing DBP-SD (8 = -0.013, P
=0.042)3m, FHLNSTE4 TR SDMTHE4#Standing DBP-CV (8= -4.226,P = 0.011)fiStanding
SBP-CV (8=-4.304,P=0.011)7 5, HSDMT{FoRERME . 548 MHEHRWEERN, MEZFMH
H\MER, TRARKMEEERTKE, EIHEEBRR, NHNMTIRIHRGHEX.
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Abstract

Objective: To explore the correlation between long-term blood pressure variability and longitudinal
changes in cognitive function in patients with Parkinson’s disease (PD). Methods: A total of 1444 pa-
tients diagnosed with primary PD before March 21, 2025, were selected from the Parkinson’s Progres-
sion Marker Initiative (PPMI) database as the study subjects. Data were collected at baseline and fol-
low-up visits at 12, 24, 36, 48, and 60 months to analyze the blood pressure profiles of PD patients and
to investigate the correlation between blood pressure variability over 5 years and both baseline clini-
cal cognitive assessment scale scores and their longitudinal changes. Results: Linear regression analy-
sis of baseline data revealed that baseline Montreal Cognitive Assessment (MoCA) scores were nega-
tively correlated with Supine SBP-CV (8= -4.351, P = 0.037) and Supine SBP-SD (3=-0.034, P = 0.034).
Baseline Symbol Digit Modality Test (SDMT) scores were negatively correlated with Supine DBP-SD (8
=-0.194, P = 0.046), Standing DBP-CV (8 = -14.544, P = 0.042), Supine SBP-SD (= -0.131, P = 0.026),
and Supine SBP-CV (8 =-18.737, P = 0.016). No significant linear correlation was found between base-
line Letter Number Sequencing (LNS) scores and blood pressure variability. Linear mixed-effects
model analysis showed that in MoCA scores, greater variability in Supine SBP-SD (=-0.010, P = 0.020),
Supine SBP-CV (f = -1.147, P = 0.042), Standing SBP-CV (8 = -1.052, P = 0.045), and Standing DBP-CV
(B = -1.082, P = 0.039) was associated with a more significant decline in MoCA scores over time. For
LNS scores, increases in Supine SBP-SD (= -0.009, P = 0.013), Supine SBP-CV (f = -1.080, P = 0.035),
Standing SBP-SD (8 =-0.009, P = 0.018), Standing SBP-CV (= -1.177, P = 0.015), Standing DBP-CV (8 =
-1.023, P = 0.031), and Standing DBP-SD (8 = -0.013, P = 0.042) were associated with a faster decline
in LNS scores. For SDMT scores, increases in Standing DBP-CV (8 = -4.226, P = 0.011) and Standing SBP-
CV (f = -4.304, P = 0.011) were associated with greater decline in SDMT scores. Conclusion: For pa-
tients with Parkinson’s disease, blood pressure variability is associated with cognition. The greater the
fluctuation of both systolic and diastolic blood pressure, the more impairment in cognitive function.
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1. 5]

4> 2% 9% (Parkinson’s disease, PD)J& —Fh i WL ZIBAT IR0, 2 K T2 ERMA[L], $5LARTHT5E
s Box, RE PD BFHEEN 170 /7, JEHAE 65 £ UL FZER AT, RIWEEIA 1.7% [2], EER
EEBAERIEY, P, #2030 4, F[E PD BE ABCK 8 Ing 494 J5[3]. PD [isshMEAER AR
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BN EAEIRE BRI ) T RERR G A AR TS BT & N %, TR 2 A< A0 B WL Hof B R IZ B ek 2
—[4], 4 BE RHFRERATE R 7 ERFIE . BEFC R PD 8 K iR i) AR = T PD AB¥, 1E
PD 95 5 S Ja SRR SR H N 15%~20%, A 10 S5 TR U R 24108 46% [5]. INEITIRER T R 7 2
AR MFRER), B HalAR e, FF FAAE RS o] g R AEAE B AR T By, BRIk, B R I T
Bi7 Azl ma oA 0 T RE IR S B D8 25 2 B2 IR . ARTTT, WA AR A RN D RE R BRI ML CEAR R FE AT ARAS
A, RPN LR T R S D REREASAH DG [6] . A 7T UE BRI 80% 1 MA &A% i B A7 1E &b —Fh
O RGN H EAPEThRERAS R, Wi B L PEK ILE (orthostatic hypotension, OH). & JE L& AP
A7 e ML A I S A PR AR [ 7]« IR AR S % (blood pressure variability, BPV) S 15 Ifil & £F — 52 I [8] Y i 3 A
B, SRAMIBIREEAAT AR, NSO I R HLE . . AR R Z MR 20 EAE 45 R [8], &L
JE A A R IE 2 — o MA<B AR R8T 10 L A S PR A e N3, G G WA e R A e 1 T 5
DhelnG 2 A C[9]. INFIZhRERRAF LIICIZ 1B F - WMD) REfiG A R BRI, il H W AwES
TAE, BEERTE R, WInoR 7R N G R N R B A, 5 T Im PR AT 78 0V E I = fle (R, AHIT 5T
BEIRD PD BE KL R SIAFIThRERI SR, Uy PD B I A DhRe Fe g i B P Ak 4k

2. 753k
2.1. RMR

HIF 70 %5 52 350 A 4 % 3k FEE A 5 018 13 (Parkinson’s Progression Marker Initiative, PPMI1) %4 %
(http://www.ppmi-info.org/) 13k £, #EHL 2025 4F 3 A 21 HETHIEFHEIE . PPMI W5 3R1 T BT = 51t
FoH OB B A2 R ttE, JRES 50T A 0 O SR i A . AR AR
#EA(L) PD (M2 Wi (2) MIERZREIRET 5 FF AN 2B/F = RILEIE%; (3) WL RIMET 5 FRZRDH
SUCNFINABE Vil . FEBRFRIE A 5 N HUE BRI R .

22. BIRAE

WCEE I F T S B2k KBt vy 12 S H L 24 A AL 36 AN H . 48 AN A 60 A H R TR, 5 IR
TR AR S e 8 Tl AR AR Z BE PEAL BER A AR s S AR B dfE

2.2.1. ImARBERUE

FFEQ) —BER: ML R RBE TR KRER . T2, Hoehn & Yahr (H&Y) 7 15515 1«
(2) MEZRF: APEMZ Y 4E K (Supine systolic blood pressure, Supine SBP). B 77 14 [ (Standing systolic
blood pressure, Standing SBP). M %7 5K & (Supine diastolic blood pressure, Supine DBP) 2 EL 377 &7 5K [
(Standing diastolic blood pressure, Standing DBP) & B 37 AR L& (OH) & 40 2615 s (3) @ sl IR %k
briz 3RS P2 45— WA 4 %0 VF € B 38 (MDS-UPDRS) I, [IVF4r 4%

2.2.2. EMRREY

CSF 8 J& ¥y £ 25 1 (amyloid beta, AB). tau 25 [ (tau protein, T-tau). f##R1L tau 2 [ (phosphorylated tau
protein, P-tau)%%, PPMI A FH -0t oh o 1 A0 bs -5 4 IO USCER AN PTAil IR PE 44 B o
2.2.3. dEERNEER TR

N T ATV PD OB INETIRE, L 8 MANFE AU AT RE VI R, SRRV R
(Montreal cognitive assessment, MoCA) VAL B R A KNI B . 2 5 4 i) 1 2% 21 9 56 (Hopkins verbal learning
test, HVLT) VA5 1 5012 3hRE . £k 77 1) il ik (Benton judgment of line orientation score, JoLO) WA 13
A hEe . T RFECE 910 (Letter number sequencing, LNS). 75 %4 784 X (Symbol digit modality
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test, SDMT)MIZELZL MK (Trails Marking Test, TMT) WAL AT hRE . 15 & AE XA MK (Semantic fluency
test, SFT) A1 K 3k i it (Modified Boston Naming Test, MBNT) 1At 15 5 Dhfg . o B O FOAT - Jod% 22
H % A5 35 1% 3 & 22 (Modified Schwab & England Activities of Daily Living Scale, MSEADLG). IR -
F5 U FE L3R (STAI Total Score, STAI). 52 AR HEAR & % (Epworth Sleepiness Scale, ESS). i HR ) B AR
17 MRS 5 2% 1] 45 (REM Sleep Behavior Disorder Screening Questionnaire, RBDSQ) il MDS-UPDRS I % 1¥
I3RS RE DL P EIGARINRI T BE VP B3R, B TMT P40 46, ¥ i, MR REERLT; UPDRS
PO E R S s R AR TR e i .

23. G FER*

RG22 AT R 155 (R4.4.1 FRA) AN Zstats v1.0 TG TH b AHEFE R EAS S Fa b A B3 5
S P I A ) AR 1 %2 (Standard deviation, SD) 52 4% 5 % 4l (Coefficient of variation, CV) [10]. SD & ## Il
(AR S PR L, G FH T IR S 3, (HA2°F 34 BP (52, CV {EIT 5 &l il BP-SD ki AAH M.
BP “VPYMH . FIEBRIAE RS, 2 BRI503 5 bnifE 2230 B AR - JEIE& A1 F AL B8O DY o A 3,
BRLER IR R o A8 2[R VA RSE ARY PAly i, He s v 22 2 A8 S R B 5 R i R RV A B 3R 25 SR [
BIAH DG o [RIE, SR P 2R VTR & AR A A 9T I e A e M S IR RN RIPP A B R 45 A B ) R R . £
HEAT B [B1 U 23 A7 DA S R AR VR G S SRS R A3 AT IR, 8 | 1) 2 3E R RE L UPDRS BV /Mg 7E I
B H R GATGeiH M, I F BRI L7 2% (Restrictive Cubic Spline, RCS) 737 il & 4% 5 1 AL &0 3
BEVE IR - AR R . K3 /KHE o = 0.05,

3. &R
3.1. IGRFRAIEE B

SERRBEVIEHLILE 1, R T S T0A K0 Th R Al & R 75 AN [F) BE U7 B9 18] 198 ROl 9 8%, 5.7 5 Bl vy
AR, B A AE 5B Wi 7%

Table 1. Number of cases completed in the clinical cognitive function evaluation of longitudinal follow-up over 5 years

= 1 AEYEFEIERIA RIS TE R FI%

mH %23 14 24F 3 44 54
MoCA 843 794 785 619 482 439
JoLO 837 790 780 621 489 440
HVLT 779 739 722 585 476 416

LNS 842 799 788 622 486 444
MBNT 297 289 284 142 61 53
SDMT 846 802 791 619 487 439

SFT 843 793 785 619 488 441
T™T 290 283 275 145 58 48

VE: MoCA, ZHRFFURIMNEITFE: JoLO, £yt HVLT, E X &WriaiE %3, LNS, FREEFR
; MBNT, R JEEWINEK; SDMT, FFofirfifik; SFT, EFAE URENNR; TMT, ZELNK.

3.2. AFAMEZERMSELNAEETEMARZE RS

T I AR A 5 72 MOCALLNS J SDMT PF73 FIZR LRI VA 25 SR L4 2, 45 R B2k 2k MoCA.
SDMT V¥4 Ml i A2 e A AHSCHE,  TAE2E LNS POy 15 i A2 57 R ML S 26 PEAHSC . MOCA 143
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Supine SBP-SD (8 = —0.034, P = 0.034)5 Supine SBP-CV (8 = —4.35, P = 0.037)7%, MoCA 17 FF&;
SDMT 43 Supine DBP-SD (8 =—0.194, P = 0.046). Standing DBP-CV (8 = —14.544, P = 0.042). Supine
SBP-SD (8=-0.131, P=0.026)-5 Supine SBP-CV (8 =-18.737,P=0.016)34 i1, SDMT 1F5r/b. % S1 #
BRFELL JoLO 14> Supine SBP-SD (8 = —0.038, P = 0.005). Supine SBP-CV (5 = —4.629, P = 0.011) 5
Standing SBP-SD (8 =—0.026, P = 0.047)F}- &1, JoLO F43-Jk/b;s TMT ¥4+ Standing DBP-CV (5 = 49.440,
P =0.011) &, TMT $E4- 380, BOAFIThRE T B s RAEZNEN DI REE5 5 1L A8 5 P o WL 2 B R AH K

Table 2. Linear regression results for the relationship between blood pressure variability over 5 years and baseline clinical

cognitive function assessment
% 2. AFERMETH M SELKIRRIAATGETMA A% RVIZER

HH ZE fevHE PRAER tfE P
Supine SBP-SD —0.034 0.016 —2.128 0.034"

Supine SBP-CV —4.351 2.086 —2.086 0.037*

Standing SBP-SD —0.017 0.015 -1.137 0.256

Standing SBP-CV —1.549 1.935 —-0.801 0.424

MoCA

Supine DBP-SD —0.046 0.026 —1.745 0.081

Supine DBP-CV -3.019 1.977 —1.527 0.127

Standing DBP-SD —0.036 0.025 —1.428 0.154

Standing DBP-CV —2.195 1.927 -1.139 0.255

Supine SBP-SD —0.019 0.016 -1.179 0.239

Supine SBP-CV —2.122 2.185 —0.972 0.332

Standing SBP-SD —0.014 0.016 —0.901 0.368

Standing SBP-CV -1.351 2.035 —0.664 0.507

LS Supine DBP-SD —0.039 0.027 —1.418 0.157
Supine DBP-CV —2.438 2.068 -1.179 0.239

Standing DBP-SD 0.001 0.027 0.045 0.964

Standing DBP-CV —0.590 2.026 —0.291 0.771

Supine SBP-SD -0.131 0.059 —2.236 0.026"

Supine SBP-CV —18.737 7.754 —2.417 0.016"

Standing SBP-SD —0.053 0.057 —0.929 0.353

Standing SBP-CV —7.427 7.236 -1.026 0.305

SDMT

Supine DBP-SD —0.194 0.098 —1.995 0.046"

Supine DBP-CV —13.996 7.360 -1.901 0.058

Standing DBP-SD —-0.170 0.093 -1.820 0.069

Standing DBP-CV —14.544 7.126 —2.041 0.042*

T RAPONKIE THE

eGSR FHE KT UPDRS A7y e LML B 73445 R, "4 P <0.05.

3.3. AFAMEZERN SIAADIREN B EURZRIER SRR 54T

TN I AR R 5 MoCAL LNS K2 SDMT 73 4 P9 FI N [) AR 4 1 28 4 VR 6 250 ABE 284 g #r 465 2R L

DOI: 10.12677/acm.2026.162700

2882

Il AR 1= 2718k e


https://doi.org/10.12677/acm.2026.162700

Mraren &%

% 3, ZHR /R MoCA. LNS K SDMT P43 ¥ 2B i kA48 5P T+ i /> . MoCA ¥4 Supine SBP-
SD (5=-0.010, P =0.020). Supine SBP-CV (5 =—-1.147, P =0.042). Standing SBP-CV (8=-1.052, P = 0.045)
I Standing DBP-CV (8= —1.082, P = 0.039) AL iEFE LK, H MoCA PF4rBfiif [ 8RB %3 LNS 14
Supine SBP-SD (=—0.009, P =0.013). Supine SBP-CV (5 =-1.080, P =0.035). Standing SBP-SD (8 =—0.009,
P =0.018). Standing SBP-CV (5 = —1.177, P = 0.015). Standing DBP-CV (5 = —1.023, P = 0.031). Standing
DBP-SD (#=-0.013, P =0.042)4 /i1, L LNS #¥7; T EEBtk; SDMT 3¥75H Standing DBP-CV (8 = —4.226,
P = 0.011) 1 Standing SBP-CV (5 = —4.304, P = 0.011) F}, F£ SDMT ¥For k% . & S2 Hf /8 HVLT
¥4 Supine SBP-SD (5 = —0.044, P = 0.022) 5 Supine SBP-CV (£ = —5.360, P = 0.035)14 )11, H HVLT ¥
7y FEE#Z ;. MBNT 4> Standing DBP-SD (8 = —0.043, P = 0.022) 55 Standing DBP-CV (8 = —3.383, P =
0.017)7+ &, MBNT I/ 3R Z . RINAIDIREA m) U7 43 15 i A% e P R I W SR A 5K

Table 3. Results of linear mixed effects model analysis of longitudinal changes in blood pressure variability over 5 years and

cognitive function assessment
# 3. AFAMETFMESAFDRTEENETUREMEREHRIRE S ITER

A ZE feivHE PR t{E P
Supine SBP-SD —0.010 0.004 —2.326 0.020"
Supine SBP-CV —1.147 0.564 —2.033 0.042"
Standing SBP-SD —0.010 0.004 -1.799 0.072
MoCA Standing SBP-CV —-1.052 0.525 —2.005 0.045"
Supine DBP-SD —0.002 0.007 —0.253 0.801
Supine DBP-CV —0.182 0.530 —0.344 0.731
Standing DBP-SD —0.010 0.007 —-1.382 0.167
Standing DBP-CV —1.082 0.523 —2.071 0.039"
Supine SBP-SD —0.009 0.004 —2.480 0.014"
Supine SBP-CV —1.080 0.513 —2.107 0.035"
Standing SBP-SD —0.009 0.004 —2.379 0.018"
Standing SBP-CV -1.177 0.482 —2.441 0.015"
LS Supine DBP-SD —0.012 0.006 —-1.928 0.054
Supine DBP-CV —0.912 0.484 —1.884 0.060
Standing DBP-SD —0.013 0.006 —2.033 0.042"
Standing DBP-CV -1.023 0.474 —2.156 0.031"
Supine SBP-SD —0.025 0.014 —1.868 0.062
Supine SBP-CV -3.135 1.805 -1.737 0.083
Standing SBP-SD —0.0246 0.013 —1.870 0.062
SDMT Standing SBP-CV —4.304 1.689 —2.549 0.011"
Supine DBP-SD —0.001 0.022 —0.063 0.950
Supine DBP-CV —0.573 1.693 —0.338 0.735
Standing DBP-SD —0.039 0.022 -1.789 0.074
Standing DBP-CV —4.226 1.660 —2.546 0.011"

E: BHONKIETAER. M. ZEEKFE. UPDRS MITE0 G ML IR-& BN T 45 5, “9 P < 0.05.
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3.4. IEFFEFRIARNINEETSHIFIE - WM XFR

Supine SBP-SD

Ba P for overall = 0.035 &5 P for overall = 0.036
P for nonlinear = 0.140 P for nonlinear = 0.126
0.0 = — e — 0.0
< 0.5 < 0.5 )—\
(&) ()
=) =}
= 1.0 = -1.0
-1.54 -1.54
—2.0 T T | T T 1 = .0 T T T T 1
0 5 10 15 20 25 30 0.00 0.05 0.10 0.15 020 0.25
Supine SBP-SD Supine SBP-CV
oy P for overall = 0.021 o P for overall = 0.009
0= P for nonlinear=0.100_ __ - 0= P for nonlinear = 0.055  __
= -2 E -2+
2 2
@ -4 @ -4
-6 -6
—8 T T T T T 1 —8 T T T T 1
0 ) 100 15 20 25 30 0.00 005 0.10 0.15 020 025

Supine SBP-CV

Figure 1. The dose-effect relationship between blood pressure variability and baseline cognitive function assessment

E 1 mETEFMSELIAANIIE

EVFARYTIE - N K F

LG P for overall < 0.001 L0+ P for overall < 0.001
0.51 P for nonlinear = 0.190 0.5+ _P for nonlinear = 0.102
0.0 = — = = == -
<D 054 Q -0.51
= = -1.01
I -1.04 = 154
= 151 S .
. -2.0
-2.01 254
—2.5 T T T T T T 1 = .O T T T T T 1
0O 5 10 15 20 25 30 35 0.00 0.05 0.10 0.15 0.20 0.25 0.30
Supine SBP-SD Supine SBP-CV
0.5 . 44
P for overall = 0.029 P for overall < 0.001
00 P for nonlinear = 0.138 __ 24 P for nonlinear = (.131
E = e i
Z 051 =
— a
E n -2 3
= -1.04 =
R -4
-1.54 -6

_8 T T T T T 1
0.00 0.05 0.10 0.15 0.20 025 0.30
Supine SBP-CV Standing SBP-CV

VE: B L B 2 ORRIE TARRY . PER. REHKT. UPDRS &7 5 IR - MR R a2k

Figure 2. The dose-effect relationship between blood pressure variability and longitudinal cognitive function assessment

E 2. mETEFMSNEIARMIETARITIE - X FH

.0 T T T T T 1
0.00 0.05 0.10 0.15 020 0.25 0.30
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ZPREIPESL I RESRE 4T, PD R B LR AR S 1 5 BE 2 AR T

BV AR - RRIER LI 1, ML

JEAEFNE S FHAR N RE T (7 - RONVR R 2, 45 REH, M NFIDIREVE 7> 5 LA S k2
[AIAFAE GO DG 2t % . B AR PRSI, MoCA. LNS K& SDMT ¥4 SIS (1 T Fa %,
R W e 0 0 s 2 5 1 S AR A A R Zh BE AR 5%

3.5. AT

B LR MoCA TR EEEY . PR, BMI AT H&Y 3 H3E4T 04, o 4% Bk AT 0 20 20 #1465 51 0L 1
3, MR BB EEANF NP RN 25, 4558 B8 MEA TS MoCA Y5 Z [RIAELE fum Jet, HAE
AR MR, BMI AT H&Y 2, WAREI B0 HAEM.

Variables  n (%) B O5%CI) P Pforinteraction  voopies  n (%) B(95%CI) P P for interaction
All patients 841 (100.00) -0.03 (-0.06 ~-0.01) 0.034 All patients 841 (100.00) -4.35 (-8.44 ~ -0.26) -y 0.037
AGE 0.148 AGE 0.194
0 480 (57.07)  -0.01 (-0.05 ~ 0.04) 0.817 0 430(57.07)  -131 (1,10~ 4.49) I 0659
1 361(42.93)  -0.05 (-0.09 ~-0.01) 0.018 1 361 (42.93)  -6.75 (-12.56 ~-0.94) [ 0.023
SEX 0.483 SEX 0.490
0 317 (37.69)  -0.05 (-0.10 ~ 0.00) 0.064 0 317(37.69)  -6.09 (-12.58 ~ 0.39) —— 0.067
1 524 (62.31)  -0.02 (-0.06 ~ 0.02) 0.242 1 524 (62.31)  -3.01(-8.31 ~2.29) [ 0.267
Bmi 0.205 Bmi 0.233
0 9 (1.08) 0.43 (-0.14 ~ 0.99) 0.234 0 9 (1.08) 37.90(-36.05~111.85) «— 1> 0.389
1 205 (24.58)  -0.02 (-0.09 ~ 0.04) 0.480 1 205(24.58) 213 (-10.60 ~ 6.33) - 0622
2 315(37.77)  -0.03 (-0.07 ~0.02) 0257 2 315(37.77) 431 (-10.60 ~ 1.98) [E—— 0.180
3 305 (36.57)  -0.05 (-0.10 ~ 0.00) 0.070 3 305(36.57)  -6.15(-13.18 ~0.87) - 0.087
Hy 0.072 Hy 0.062
0 3(0.38) -0.21 (NA ~NA) NA 0 3(038) -34.95 (NA ~NA) NA
1 288 (36.32)  0.02 (-0.04 ~0.08) 0.485 1 288(36.32)  3.13 (-4.40 ~ 10.65) ——i 0416
7 485 (61.16)  -0.03 (-0.07 ~ 0.01) 0.123 2 485(61.16)  -4.37(-9.71 ~0.96) = 0.109
3 17(2.14) -0.33 (-0.60 ~ -0.05) 0.050 3 17 2.14) 3641 (-70.94 ~-1.87)  «———rf 0073
20 -10 1020 20 -10 10 20
Worse better Worse better
(a) Supine SBP-SD (b) Supine SBP-CV
Variables  n (%) B (95%CI) P P for interaction
Variables (%) B(95%CI) P P for interaction
All patients 841 (100.00) -0.02 (-0.05 ~ 0.01) 0.256 ) !
e 0ZE :g;ancme 841 (100.00) -1.55 (-5.34 ~2.24) e 0424 -
? zi? Sa;gz; :8'83 Eig'gi - 3'82; gg;i 0 480 (57.07)  -4.64 (-9.69 ~ 0.41) —— 0073
7 AR : g 1 361 (42.93) 097 (-4.74 ~ 6.69) i 0739
SEX 0.548 SEX 3 0622
O S UL NS~ g 0 317(G769) 044 (-694~605) i 0.894
! S24(6231)  -002(-0.06 ~0.01) 0.222 1 524(6231) 207 (6.75~2.61) o 0.386
B 0 Bmi ¢ 0.09
0 9(1.08) 0.56 (0.03 ~ 1.08) " 0.129 0 9(1.08) 59.65 (12.51 ~ 106.79) : —> 0089
! el R GRS Uzse 1 205 (24.58)  -2.46 (-8.98 ~ 4.06) [E——— 0.461
2 315(37.77)  -0.03 (-0.08 ~0.02) 0.190 5 3S(777) 450 (1085 ~ 1.86) -— 0.167
3 305 (36.57)  0.01(-0.04 ~0.06) 0768 3 305(36.57)  1.43(-5.36 ~ 8.22) i 0.680
Hy 0.237 Hy : 0.324
0 3(0.38) -2.42 (NA ~NA) NA 0 3(0.38) -173.04 (NA ~NA) : NA
1 288 (36.32)  0.01(-0.05 ~0.07) 0.822 1 288 (3632)  2.34(-5.35~10.03) ——i 0.551
2 485(61.16)  -0.00 (-0.04 ~ 0.04) 1.000 2 485 (61.16)  0.30 (-4.46 ~ 5.06) e 0.902
3 17 (2.14) -0.03 (-0.39 ~0.33) 0.881 3 17 (2.14) -4.33 (-44.65 ~ 35.99) ; 0.838
20 -10 10 20 20 -0 0 10 20
P
Worse better Worse better
(c) Standing SBP-SD (d) Standing SBP-CV
Variables  n (%) B (95%CI) P P for interaction Variables  n (%) B (95%CI) P P for interaction
All patients 841 (100.00) -0.05 (-0.10 ~ 0.01) 0.081 All patients 841 (100.00)  -3.02 (-6.89 ~ 0.86) (- 0.127
AGE 0.521 AGE 0.450
0 480(57.07)  -0.06 (-0.13 ~ 0.01) 0.077 0 480(57.07)  -4.36(-9.43~0.71) [E— 0.092
1 361 (42.93)  -0.02(-0.10 ~ 0.06) 0.558 1 361 (42.93)  -1.19(-7.18 ~4.80) —e— 0.698
SEX 0.181 SEX 0325
0 317(37.69)  -0.00 (-0.09 ~0.08) 0.963 0 317 (37.69)  -0.65 (-6.89 ~5.59) o 0.838
1 524 (62.31)  -0.07 (-0.14 ~-0.01) 0.026 1 524(62.31)  -4.63(-9.59 ~0.34) —— 0.068
Bmi 0.675 Bmi 0.670
0 9(1.08) -0.04(-1.10~ 1.01) * 0941 0 9(1.08) 181 (71.07~6745) < =———> 0962
1 205 (24.58)  -0.05 (-0.15 ~ 0.05) 0354 1 205 (24.58)  -2.85 (-10.50 ~ 4.80) i 0.467
2 315(37.77)  -0.06 (-0.14 ~ 0.02) 0.163 2 315(37.77) 456 (-10.59 ~ 1.46) ——t 0.139
305(36.57)  -0.04 (-0.13 ~ 0.05) 0.404 3 305(36.57)  -1.89 (-8.65 ~4.86) =y 0.583
Hy 0.172 Hy 0.135
0 3(0.38) -0.43 (NA ~NA) NA 0 3(038) -44.47 (NA ~NA) NA
1 288 (36.32)  0.04 (:0.05 ~0.13) 0.408 1 288(36.32)  3.33(-3.59 ~ 10.26) —q 0346
2 485 (61.16)  -0.05 (-0.12 ~0.01) 0.124 2 485 (61.16)  -3.68 (-8.67 ~ 1.30) = 0.148
3 17 2.14) -0.19 (-0.86 ~ 0.49) 0.601 3 17 2.14) 13,60 (6022 ~3301) «—a— > 0583
— I T 1 1
20 -10 10 20 20 -10 1020
Worse betier Worse beter
(e) Supine DBP-SD (f) Supine DBP-CV
R
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Variables n (%) B (95%CI) P P for interaction Variables n (%) B (95%CI) P P for interaction
All patients 841 (100.00)  -0.04 (-0.09 ~0.01) 0.154 All patients 841 (100.00) -2.19 (-5.97 ~ 1.58) = 0.255
AGE 0.569 AGE 0.424
0 480 (57.07)  -0.05 (-0.11 ~0.02) 0.149 0 480 (57.07)  -3.43(-8.43 ~ 1.56) = 0.179
1 361(42.93)  -0.02 (-0.10 ~0.05) 0.552 1 361 (42.93)  -0.97 (-6.73 ~4.79) = 0.741
SEX 0.524 SEX 0.604
0 317 (37.69)  -0.02 (-0.10 ~ 0.07) 0.705 0 317 (37.69)  -1.08 (-7.24 ~5.09) [ 0.732
1 524(62.31)  -0.05(-0.11 ~0.01) 0.134 1 524 (62.31)  -2.85(-7.65 ~1.95) = 0.245
Bmi 0.088 Bmi 0.076
0 9 (1.08) 0.20 (-0.39 ~ 0.80) 0.548 0 9 (1.08) 18.65 (-19.15 ~56.46) ————1—= 0405
1 205 (24.58)  -0.12(-0.22 ~-0.02) 0.015 1 205 (24.58)  -7.82(-15.03 ~-0.61) —=— 0.035
2 315(37.77)  -0.04 (-0.12 ~ 0.04) 0.331 2 315(37.77)  -3.07(-9.43 ~3.29) = 0.345
3 305 (36.57)  0.03 (-0.06 ~0.11) 0.542 3 305 (36.57)  2.47 (-3.82 ~ 8.76) = 0.442
Hy 0.566 Hy 0.540
0 3(0.38) 0.69 (NA ~NA) NA 0 3(0.38) 63.78 (NA ~NA) NA
1 288(36.32)  -0.03 (-0.12 ~0.05) 0.469 1 288(36.32)  -1.86(-8.49 ~4.78) —=— 0.584
2 485(61.16)  -0.01 (-0.08 ~ 0.06) 0.759 2 485 (61.16)  -0.24(-5.22 ~4.75) 4 0.926
3 17 (2.14) -0.07 (-0.63 ~ 0.49) 0.817 3 17 (2.14) -5.63(-44.59~33.32) «—=——— 0784
-20 -10 10 20 <20 -10 0 10 20
— PR
Worse better Worse  better
(9) Standing DBP-SD (h) Standing DBP-CV

E: FRANT 5P N0, KTET 65 FNL; il ho, B 1, BMIET 185 40, [18.5-24)4 1, [24-28)
N2, KT+ 2883,

Figure 3. Subgroup analysis results of each variable of the baseline MoCA
B 3. EZ MoCA ELEWHS LR

4. ¥1ig

TEMAEARR T, SZaERAH L, JRZ SR M R A E AR FRE B S br BT g3 ™ 8, JF H PD fdkis
AR &5 AT RE B TE BT IE SR, JUT A PD B HAAAEARZHEIR, S PD B SR A1
HERE, [ERFEVONHTH, ReEFE0AEERE. ARSI 7m0 485 5 A 7 i E 1) =2
F, NRIEM SRR A WAEER R, BURFXMEREF NN TREET T 7. ABORAGEH 5%t i 4 7%
PR P R AT TOON,  SRFH AR BEATLAG 7 VA T I R R K P S S AR R R A O, EL AR AL
A1)

ES <5 A7 P13 BELATL A R Dy o i 2 5 SOIR A R G 1 22 TR RE A 48 TG K B M TR IR A7 P 2 0 N 8 5 /N
IR, BUBRRMZ TTE PR KA B A RS, LB AR o4 DU AN B =4 s)
ReszBR G, BEE S RE B EMAEIRERRIG[12]. W4 B 150 B 4 55 nl fg 2 L0 I B £ 4
L INREREAT, BT 51 A2 B AR Ak, I 7 S DU AT s O L 2R G0 RS I s () TR 4% e 71 [13], R
1 T 42 B8R e )RR AR T O R SO B TS 3G AN RS . AR TR B, (AR S I 2 T A L PR
FERy . MR B AR E1E%(Body Mass Index, BMI). #2285 fr . AR . R . 24
TS5 55 R 22 R A [14] [15] o 1 725 5 P AR 408 47 452 0 EF I (0K 8 T 0 iy A R 00 s 2 o 6 340 of e
AR A B AR S e R R o AR S, AT DUIE I AN [ i e AR L A e T Ak
MR E RS R RS T i 24 h BhAS LRI ERA s A 0 I 738 S 4 T ey 5 i P 0 5 3R A5 5
R AR S5 1 T ER A2 D) IR D R BRAS[16] o 5 T 1 A S P DA R AR B S S A2 AT O, R
1h 4 MEARAIZ B SER2m, KHAM R e E B2 SE I SR HEAEEIT N RN E.
JEI AR ZEE R R, LR E BRI, 525 ER K migm, HA 3
PRI 2 1) SR L AR R PR [17] 0 ASBIFFEIE A T KR8 e, DAER 78K S af R AR A A N o e
ipATS

E) 6 A8 BT S5 R B Y R ) BT AL (R Th g, X TE A2 RS S Th R IS A BT R K
HFERIF (Alzheimer’s disease, AD)R[18]. XIAO Z:%} 297 4 PD £ 347 AN i) A S 78 0 A #R 1F 5 —4E
(A M S 46 1 BPV SEERIARITHRERI DG R, RIAEEA B BErS ¢ PD B b, HURZE i BPV
1, MOCA PF4r [ TR [9]. AWM R IR R, AL PD EEMEL MoCA 1575
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Supine SBP-CV. Supine SBP-SD £ fitf3¢, 34k SDMT 14> 5 Supine DBP-SD. Standing DBP-CV. Supine
SBP-SD. Supine SBP-CV ¥ AH, i34k LNS V45 5 ifi 48 50 R WL R 2R PEAROG, 3R WM EMT Ik
AR S EsE N, B ARSI T R, ELAPEMY Y R AR et R AT Ik R A et T, R BT
DIfeT T SDMT P4 BRAIK. AR, AW RGN T BoR, HAFE N EML SBPV. EAZLAL SBP-CV
JE LA DBP-CV ALK, H A FE N MoCA P4 TRk 2, BIREEZR LNS PF4- R LB B 2R MEAH G,
EAEH S trh T WA EML SBPV . ELALAL SBPV K EALAL DBPV Fhimi ¥ & 3 B HAF AT LNS #1420 F
Bk, FLAE SDMT vF4 i m] W BN A DBP-CV B NS VP4 R M. X 5 DU I 45 R — 5, Li 00
12,298 HilJcHi R 2 5 3 (I SO F DI REEAT 704, ISR B I 678 e 1t S5 A R Dl e 1 P IRV AE A B
BRI, IS R RN IR IR AR S R BRI 10%, S AN AT AE N B 4 B n B 0.026 SD/y il 0.022
SDly [19], TEABFFIA S HTEE b, BP-SD M BAE BN, TEMA R MBE T H A LLE 5, FlRE
TiXsE 5 FNRVIEIEFFL, FEVIR ARG, SRR, AR TR A DI RE R4 (1)
AAEDL, H KIARF SRR BPV, AN B4 B RS AT B P AR A I R S AR e, AR
BV T3E— 5 0 B E . CHIU £k B SBPV 5l MITER i SCBEAE B AE B 1 b & 65 % UL E AR+
B EE[10], SR A SR AT AF 08 70 )2 BN 0 BT ol BS54k 17NN N BRI AR, H AARSLAND “5 1
TR I B0 A5 WA 4 AR S (1 R AR 20 2 AR IR S AR B3 1) 6 £i7[20], BRI 1 AN B AS7E PD B Il
PRAE B L B

H A 90T 1L Hs A2 S P X6F 11 <8 AR 0 DA R0 D R PR S R BT ) oK 58 4 B, GUTTERIDGE 45 5145 BPV 1
I, R R KA A A AR AN 4 B BPV 30, BLT- 5 i A A S AR AR RS G, X T BPV 3
s K AR EEME, 7T R S ERENENRE D R, SRR [21], XA REHE TR 1 BPV NS BUA Kk
TR IIAR ML o X AT T 45 RAREBL, TR RANEML BPV B2 B LA BPV 805 B NI ThEE N FA7
E—E WA . S — T 7 45 ) 24 h 735 SBP 1 24 h SBP-CV /& 3 4 i L& £ 3% & AR 18 BE A S Th g
PEASfE R #, dlid ROC HiZk 7 # K I, 24 h ~F3% SBP. 24 h SBP-CV J - HH A& Kl Xt 22 4F g L&
B BRI R REFERS 2 W B U, oA 24 h SBP-CV 84 S8 /N B R R AR, XAl &5
KA R K [22]. DADAR S0 LR B, IR/ ME R A S5 525 187k B LR R
B FMERE N, EXFEG T, FTRE S B MR A 2 5] & i & A0 B3 AR 58 /1 T BE[23].
G AV B Ty Rl e i 437 4 i L6 s U I o g e, 92 Pl 400 Y ) e e RS pE I, s ol o VA 2 AN
UM, AT p-Je BB AT AR B AR AN T, IndEsh & oo E 0k, 3Eim 5| &2 o4 40 Fi g i
FETT, (RE G UE R AR 1 (R H B, 3K A S p3 A8 2 A RT B A (10 38 A 3L S M R it [24] o IXEEHLRIIG 78 1K
MR HIAFRE 1) PD A R IR SR G it DL Ti )7 s 9% DA R e i 1) A B o AR — T00% 406
il PD BF AT M 5 R TE R I, 32%I1 B TEFL LRI AR, 177 2690 &35 7E JL LRI o
A, TEBEUTHARR R, I H S AR PR R R A FE R RN RBEF R RERK. K
PRAERS ORI AL e 2 B H A B . H&Y 4) k. W™ E ) [ e SRR PRI REIR A%, 1 S 2k 4 i
FK, BB R, Fofie 2 U H e, ORIV REE 2, #R] R A A R R AT fE 6 R 35 [25]
ERERESE PD BF A T REMfER &, o2 MR AR R s m R 3, (HRREFEN T4R08 . M5 & H&Y
S IRNEZH o PR W B 22 5, ATRER B T2 B IR N AR A SR A, BRI AR T PD B#H K
ARV JN B RG 10) fes e DR] 3R S BRI 8 75 24T 58 2 (A 9T

KA —ERRBRE: (1) FEARED, IR AIEIE PR (2) RS MHEFRNBEEAT O LA 5T
(3) ASERI A EN AT H ASK A, 6 T/ AR ARG T REAEURR: (4) BARRIL 1 I8 = 1 T
SHIDIRE N B ARG T B2 ORI, (HASMERUN,  FG IR & 75 45 G KR Bl 15 A PR
Fabridt— B PPAL o

DOI: 10.12677/acm.2026.162700 2887 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162700

Mraren &%

5. &

g5 bRk, AWFRAIRR Y, oIl R M B BN B4 B RN ET T e AR S VE RS i R] g2 PD
BB NI REFERG AR SR 2R, I PR b AT DA R 30 285 s M0 30 J 5 ot s M0 AN B ) PD R
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Table S1. Linear regression results for the relationship between blood pressure variability over 5 years and baseline clinical
cognitive function assessment

F+ Sl AFRMEE RS ELIRKRINFTIREITMA A2t EALER

mH ZE flivHE FRER tfE P1E
Supine SBP-SD -0.038 0.014 ~2.828 0.005"
Supine SBP-CV ~4.629 1.806 —2.564 0.011"
Standing SBP-SD -0.026 0.013 ~1.991 0.047"
Standing SBP-CV ~2.462 1.704 ~1.445 0.149
Lo Supine DBP-SD -0.035 0.023 ~1.533 0.126
Supine DBP-CV ~2.036 1.705 -1.194 0.233
Standing DBP-SD -0.024 0.022 ~1.106 0.269
Standing DBP-CV ~1.454 1.673 ~0.869 0.385
Supine SBP-SD -0.037 0.073 —0.506 0.613
Supine SBP-CV ~4.784 9.561 ~0.500 0.617
Standing SBP-SD ~0.087 0.069 ~1.248 0.213
Standing SBP-CV ~0.087 0.069 ~1.248 0.213
HVLT
Supine DBP-SD -0.004 0.117 -0.031 0.976
Supine DBP-CV -0.188 8.846 -0.021 0.983
Standing DBP-SD 0.091 0.113 0.798 0.425
Standing DBP-CV 7.635 8.698 0.878 0.380
Supine SBP-SD -0.040 0.033 -1.229 0.220
Supine SBP-CV -5.491 4.229 ~1.298 0.196
Standing SBP-SD ~0.003 0.030 ~0.089 0.929
Standing SBP-CV -0.043 3.817 -0.011 0.991
MBNT
Supine DBP-SD -0.033 0.054 -0.601 0.548
Supine DBP-CV —2.184 3.953 ~0.553 0.581
Standing DBP-SD 0.036 0.051 0.711 0.478
Standing DBP-CV 4.283 3.942 1.087 0.278
Supine SBP-SD 0.018 0.035 0.520 0.603
Supine SBP-CV 1.242 4.595 0.270 0.787
Standing SBP-SD 0.005 0.033 0.144 0.886
Standing SBP-CV 0.101 4.227 0.024 0.981
ST Supine DBP-SD 0.004 0.057 0.073 0.942
Supine DBP-CV 0.753 4.319 0.174 0.862
Standing DBP-SD 0.067 0.055 1.225 0.221
Standing DBP-CV 3.934 4211 0.934 0.350
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Supine SBP-SD 0.032 0.164 0.195 0.845

Supine SBP-CV 18.035 21.112 0.854 0.394

Standing SBP-SD 0.037 0.160 0.229 0.819

Standing SBP-CV 19.790 20.529 0.964 0.336

™7 Supine DBP-SD 0.305 0.255 1.195 0.233
Supine DBP-CV 31.942 18.776 1.701 0.090

Standing DBP-SD 0.472 0.253 1.866 0.063

Standing DBP-CV 49.440 19.369 2.552 0.011"

T RAPONKIE THE

PEA ZEHKT. UPDRS & iF7 5 ILAE [BIA 73445 R, "4 P <0.05.

Table S2. Results of linear mixed effects model analysis of longitudinal changes in blood pressure variability over 5 years and
cognitive function assessment

#F* S2. AFAMEZEF M SIAMEEITFENDEUNLERSUNRE SER

HH ZE fhTHE PR t{E P{E
Supine SBP-SD 0.003 0.003 0.906 0.365
Supine SBP-CV 0.458 0.455 1.004 0.316
Standing SBP-SD —0.001 0.003 -0.309 0.758
Standing SBP-CV —-0.304 0.428 -0.710 0.478
Lo Supine DBP-SD 0.004 0.006 0.755 0.450
Supine DBP-CV 0.230 0.426 0.539 0.590
Standing DBP-SD -0.002 0.006 -0.294 0.769
Standing DBP-CV —-0.287 0.418 —0.686 0.493
Supine SBP-SD —-0.044 0.019 —2.300 0.022"
Supine SBP-CV -5.360 2.542 -2.109 0.035"
Standing SBP-SD —-0.018 0.018 -0.979 0.328
Standing SBP-CV —2.227 2.343 —0.950 0.342
HVLT
Supine DBP-SD -0.003 0.031 -0.083 0.934
Supine DBP-CV —0.625 2.342 -0.267 0.790
Standing DBP-SD -0.039 0.031 -1.284 0.199
Standing DBP-CV —-3.822 2.312 —1.653 0.099
Supine SBP-SD -0.013 0.012 -1.128 0.260
Supine SBP-CV -1.628 1.564 -1.041 0.299
Standing SBP-SD —-0.013 0.011 -1.213 0.226
Standing SBP-CV -1.968 1.379 -1.427 0.155
MBNT
Supine DBP-SD —-0.031 0.018 —1.706 0.089
Supine DBP-CV -2.176 1.383 -1.574 0.117
Standing DBP-SD —0.043 0.018 -2.311 0.022"
Standing DBP-CV —-3.383 1.409 —2.400 0.017"
DOI: 10.12677/acm.2026.162700 2891 Il PR % 2 3k e


https://doi.org/10.12677/acm.2026.162700

Mraren 4%

gk

Supine SBP-SD —0.011 0.008 —1.330 0.184

Supine SBP-CV —0.959 1.116 —0.859 0.391

Standing SBP-SD —0.008 0.008 —1.009 0.313

Standing SBP-CV —0.835 1.035 —0.806 0.420

SFT Supine DBP-SD 0.002 0.014 0.156 0.876
Supine DBP-CV 0.354 1.046 0.338 0.735

Standing DBP-SD —0.017 0.014 -1.281 0.201

Standing DBP-CV -1.309 1.027 -1.276 0.203

Supine SBP-SD —0.008 0.051 —-0.152 0.879

Supine SBP-CV —3.980 6.710 —0.593 0.554

Standing SBP-SD 0.032 0.047 0.678 0.499

Standing SBP-CV 1.683 6.022 0.280 0.780

™T Supine DBP-SD —0.055 0.073 —0.756 0.451
Supine DBP-CV —7.026 5.543 —1.267 0.207

Standing DBP-SD —0.005 0.078 —0.064 0.949

Standing DBP-CV -3.178 5.929 —0.536 0.593

T RAPONKIE THE

PRSI R2FHE KT UPDRS STy LR & RN AR 73 45 R, "4 P < 0.05.
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