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Effect of pre-meal water intake therapy on blood pressure fluctuations in older
patients with postprandial hypotension
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Abstract Objective To investigate the effects of pre-meal water intake therapy on blood pressure (BP) fluctuations and cardiovascular
and cerebrovascular events in older patients with postprandial hypotension (PPH) and to provide evidence for non-pharmacological mana-
gement of PPH. Methods In this randomized controlled trial,300 older patients with PPH were randomly assigned to an observation
group (routine treatment plus 400 mL warm water 30 min before meals) and control group (routine treatment alone),with 150 patients in
each group. The lowest systolic (SBP) and diastolic blood pressure (DBP) values before daily three meals and within 2 h after each meal
were compared between the two groups before treatment as well as 6 months after treatment. Cardiovascular and cerebrovascular events
were documented during the 6-month follow-up period. Kaplan-Meier survival analysis was performed to evaluate the intervention effect.
Results No statistically significant differences were observed in baseline SBP or DBP between the two groups (both P > 0.05) before
treatment. The observation group showed significantly reduced postprandial SBP fluctuations 6 months after treatment compared with
those in the control group (P < 0.001), whereas no significant difference was observed in DBP (P > 0.05) . During the 6-month follow-up
period, the total incidence of cardiovascular and cerebrovascular events was significantly lower in the observation group than in the control
group (P = 0.014 5) . Conclusion Pre-meal water intake therapy effectively reduces postprandial SBP fluctuations and lowers the risk
of cardiovascular and cerebrovascular events in older patients with PPH , showing favorable safety. Therefore, it can be recommended as a
non-pharmacological treatment option in clinical practice.

Keywords postprandial hypotension; pre-meal water intake therapy; cardiovascular and cerebrovascular event
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F1 2HEBHIGREFMER LS
Tab.1 Comparison of clinical characteristics between the two groups

Clinical characteristic Control group (n = 150) Observation group (n = 150) t/x? P
Age (year) 64.72 +9.47 65.94 + 8.96 1.146 0.252
Male [n (%) ] 82(54.6) 84(56.0) 0.053 0.816
Diabetes mellitus [n (%) ] 63(42.0) 59(39.3) 0.221 0.638
Coronary heart disease [n (%) | 74(49.3) 81(54.0) 0.654 0.418
Parkinson disease [n (%) | 36(24.0) 43(28.6) 0.842 0.358
History of cerebral infarction [n (%) ] 39(26.0) 31(20.6) 1.192 0.274
Atrial fibrillation [n (%) ] 28(18.6) 33(22.0) 0.514 0.473
Smoking[n (%) ] 38(25.3) 46 (30.6) 1.058 0.303
Mean heart rate on 24 h ambulatory ECG (beats/min) 77.34 +16.28 78.32+15.73 0.530 0.596
Mean SBP on 24 h ambulatory BP monitoring (mmHg) 141.10 + 11.08 139.57 +12.23 1.135 0.257
NT-proBNP (ng/mL) 146.72 + 68.48 159.20 £ 73.56 1.521 0.129
ALT (U/L) 32.19+11.31 33.35+12.74 0.833 0.405
AST (U/L) 33.28 +10.42 32.37+12.81 0.674 0.500
Ser (pmol/L) 79.10 £ 17.33 78.47 £ 16.19 0.325 0.745
Glycated hemoglobin (%) 6.23 +1.21 6.31+1.35 0.540 0.589
TC (mmol/L) 4.06 +0.82 4.15+£0.46 1.172 0.242
TG (mmol/L) 2.03+1.12 1.97 £ 1.33 0.422 0.672
LVEF (%) 5492 +3.52 55.28 £3.23 0.922 0.356
LVEDD (mm) 52.33+8.25 54.13£7.74 1.948 0.052

ECG, electrocardiogram ; SBP, systolic blood pressure; BP, blood pressure; NT-proBNP, N-terminal pro-B-type natriuretic peptide; ALT,alanine ami-
notransferase ; AST, aspartate aminotransferase ; Scr,serum creatinine; TC, total cholesterol; TG, triglyceride ; LVEF, left ventricular ejection fraction;

LVEDD, left ventricular end-diastolic diameter.

F2 2HBESHABBERMLLE [h (%) ]
Tab.2 Comparison of concomitant medications between the two groups [n (%) ]

Concomitant medication Control group (n = 150)  Observation group (n = 150) X’ P
Diuretics 23(15.3) 27(18.0) 0.384 0.535
Aldosterone receptor antagonist 17(11.3) 22(14.6) 0.736 0.391
B-blocker 65(43.3) 70 (46.6) 0.336 0.561
a-blocker 19(12.6) 13(8.6) 1.259 0.261
Calcium channel blocker 79 (52.6) 84(56.0) 0.335 0.562
ACEI/ARB/ARNI 105 (70.0) 114(76.0) 1.369 0.241
Antiplatelet drug 84(56.0) 89(59.3) 0.341 0.559
Lipid-lowering drug 113(75.3) 125(83.3) 2.927 0.087
Nitrate 65(43.3) 70 (46.6) 0.336 0.561
Anticoagulant 28 (18.6) 33(22.0) 0514 0.473

ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor-neprilysin inhibitor.
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Tab.3 Changes in SBP and DBP in the two groups before and 6 months after treatment (mmHg)

Control group (n=150) Observation group (n=150)

Ttem

Before treatment 6 months after treatment Before treatment 6 months after treatment

SBP

Before breakfast

Nadir within 2 h after breakfast

Before lunch

Nadir within 2 h after lunch

Before dinner

Nadir within 2 h after dinner

DBP

Before breakfast

Nadir within 2 h after breakfast

Before lunch

Nadir within 2 h after lunch

Before dinner

Nadir within 2 h after dinner

146.12 + 18.56
117.01 + 14.52"
139.63 + 13.85
107.05 + 12.07”
135.56 + 15.37
113.59 + 10.74”

79.14 + 1472
7243 £13.65"
7835+ 13.27
73.11 = 14.08”
79.04 + 14.91
74.58 + 14.26”

150.83 + 17.29
125.36 + 14.48"
14528 +15.21
123.63 + 14.19”
146.25 + 14.93
126.89 +15.97”

82.06 + 15.25
76.32 + 12.09"
8231+ 14.78
75.27 + 14.39”
83.85+ 15.13
75.69 + 13.34”

147.53 +16.82
116.53 = 15.79"
141.05 + 12.37
109.84 + 13.68”
136.78 + 14.75
114.92 + 11.29”

79.68 = 13.53
73.14+11.78"
79.17 + 12.38
72.84 +13.73”
79.36 + 13.53
74.82 £15.27”

149.21 +15.38
136.08 + 16.33"*
146.85 + 17.62
139.35 + 15.05”"*
147.57 +16.29
13534 + 15727

81.78 + 14.03
77.07 +12.89"
82.18 + 13.92
76.81 +15.217
82.86 + 14.32
76.34 = 14.917

1) P < 0.05 vs. before breakfast within group;2) P < 0.05 vs. before lunch within group;3) P < 0.05 vs. before dinner within group;4) P < 0.05 vs. control

group at the same time point. SBP, systolic blood pressure ; DBP, diastolic blood pressure.

R4 2HFBERITONARBLINEE. BFIEE. 'BIhaE. MmiE. MASHEMRAILLE
Tab.4 Comparison of cardiac function, liver and kidney function, blood glucose, and blood lipid indicators between in the two groups
6 months after treatment

Ttem Control group (n = 150) Observation group (n =150) t P
NT-proBNP (ng/mL) 123.15 + 68.48 129.20 + 66.57 0.775 0.438
ALT (U/L) 33.62 +12.47 33.24 +16.29 0.226 0.821
AST (U/L) 32.56 + 14.31 32.77 £ 14.25 0.127 0.898
Ser (wmol/L) 79.28 + 14.26 78.83 +16.26 0.254 0.799
Glycated hemoglobin (%) 6.25+1.37 6.30 = 1.52 0.299 0.765
TC (mmol/L) 3.52+0.37 3.45+0.58 1.246 0.213
TG (mmol/L) 1.93+0.77 1.91+0.53 0.262 0.793
LVEF (%) 55.15+4.33 55.36 +3.88 0.442 0.658
LVEDD (mm) 51.94 +8.62 52.15+7.37 0.226 0.820

Abbreviations as in Tab.1.

x5 2HBHETONANLRMEEGFNEEER h (%) ]
Tab.5 Cardiovascular and cerebrovascular symptoms within 6 months after treatment in the two groups [n (%) ]

Item Control group (n = 150) Observation group (n = 150) X “/Fisher P
Dizziness 8(5.3) 3(2.0) - 0.218
Syncope 2(1.3) 1(0.6) - 1.000
Falls 2(1.3) 1(0.6) - 1.000
Angina pectoris 5(3.3) 2(1.3) - 0.448
Transient ischemic attack 8(5.3) 2(1.3) - 0.103
Visual impairment 3(2.0) 2(1.3) - 1.000
Cerebral infarction 2(1.3) 1(0.6) - 1.000
Cerebral hemorrhage 1(0.6) 0 - 1.000
Heart failure 3(2.0) 4(2.6) - 1.000
Lower limb edema 2(1.3) 3(2.0) - 1.000

Total 36(24.0) 19(12.6) 6.434 0.011
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Fig.1 Kaplan-Meier survival analysis of the two groups within 6
months after treatment
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