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[ Abstract] Objective To explore the influence of baseline blood pressure on the long-term development of frailty in community-
dwelling older adults with hypertension to provide a basis for scientific blood pressure management of elderly hypertension patients.
Methods The elderly non-frailty hypertension patients who had complete sociodemographic data and results of comprehensive geriatric
assessment in a community in Beijing from January to June 2019 were subjected in this study, and they were followed up by telephone
from January 1 to February 14, 2023. Finally, 372 elderly hypertension patients were enrolled in this study. FRAIL scale was used to
evaluate frailty in the follow-up, and those with the score =3 points were classified as frailty. Binomial logistic regression analysis (input

method) was adopted to calculate the OR and 95% CI between baseline blood pressure level and long-term occurrence of frailty. The
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dose-response relationship between the baseline level and the occurrence was analyzed by generalized additive model using smooth curve
fitting and threshold effect analysis. Empower Stats and SPSS 25.0 were used for statistical analysis. Data comparison between two groups
was performed using student’s ¢ test, Mann-Whitney U test or Chi-square test depending on data type. Results Multivariate adjusted
logistic regression analysis showed that baseline systolic and diastolic blood pressure levels were not significantly correlated with occurrence of
frailty, while baseline pulse pressure was negatively with the occurrence (OR=0.983, 95%CI 0. 968-0. 998; P<0.05). Smooth curve fitting
and threshold effect analysis indicated that the relationship between baseline systolic blood pressure level and frailty was U-shaped, with an
inflection point of the U-shaped curve of 140 mmHg( 1 mmHg=0. 133 kPa). When systolic blood pressure <140 mmHg, the OR (95%CI)
was 0.957 (0.925-0.990; P<0.05), and when systolic blood pressure >140 mmHg, the OR (95%CI) was 1. 006 (0.985-1.028; P>0.05).
Conclusion In community-dwelling older adults with hypertension, baseline systolic blood pressure level has a long-term effect on
occurrence of frailty, in a U-shaped relationship, with an inflection point of 140 mmHg.
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Table 1  Comparison of baseline data between different blood pressure groups in elderly patients with hypertension

<140/90 mmHg =140/90 mmHg

Item Total (n=372) 1/ Z/X? P value
group(n=138) group(n=234)
Age[ years, M(Qy, Q3) ] 86.0(83.0,88.0) 86.0(84.2,88.0) 86.0(83.0,88.0) -1.222  0.222
Female[ n( %) | 205(55.1) 63(45.7) 142(60.7) 7.928 0. 005
BMI(kg/m?, &+s) 24.2+3.3 24.5+3.3 24.1+3.3 1.316 0. 189
Education level[ n( %) | 0.594 0. 743
Primary school or below 34(9.1) 11(8.0) 23(9.8)
Middle school 154(41.4) 60(43.5) 94(40.2)
College or above 184(49.5) 67(48.6) 117(50.0)
Marital status[ n( %) ] 2.348 0.125
Single/divorced/ widowed 130(35.1) 41(30.1) 89(38.0)
Married 240(64.9) 95(69.9) 145(62.0)
Smoking[ n( %) ] 79(21.2) 36(26.1) 43(18.4) 3.086 0.079
Drinking[ n( %) ] 245(65.9) 99(71.7) 146(62.4) 3.372 0. 066
Falls in the past year[ n( %) ] 51(13.8) 17(12.4) 34(14.7) 0. 365 0. 546
Antihypertensive therapy[ n( %) ] 18.157  <0.001
No 92(24.7) 17(12.3) 75(32.1)
Yes 280(75.3) 121(87.7) 159(67.9)
Number of antihypertensive drugs[ M(Q,,Q5) ] 1.0(1.0,2.0) 1.0(1.0,2.0) 1.0(0.0,2.0) -4.482  <0.001
Types of antihypertensive drugs[ n( %) ]
ACEI/ARB 98(26.4) 49(35.8) 49(20.9) 9.772 0. 002
CCB 203(54.6) 83(60.1) 120(51.3) 2.75 0.097
B-receptor blockers 93(25.6) 46(34.3) 47(20.5) 8.453 0. 004
Diuretics 20(5.4) 11(8.0) 9(3.8) 2.903 0. 088
Charlson comorbidity index[ M(Q,,Q5) ] 6.0(5.0,7.0) 6.0(5.0,7.0) 5.0(4.0,7.0) -2.225 0. 026
Malnutrition[ n( %) ] 37(10.0) 15(10.9) 22(9.5) 0.205  0.651
Cognitive impairment[ n( %) ] 178(54.3) 69(59.0) 109(51.7) 1.623 0.203
Prefrailty[ n( %) ] 236(63.4) 89(64.5) 147(62.8) 0. 105 0.746

BMI; body mass index; ACEI: angiotensin-converting enzyme inhibitor; ARB: angiotensin receptor blocker; CCB: calcium channel blocker. 1 mmHg=

0. 133 kPa.
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Table 2 Association between baseline blood pressure levels and frailty incidence in elderly patients with hypertension

Model 1 Model 2 Model 3
Variable
OR(95%CI) OR(95%CI) OR(95%CI)
Systolic blood pressure 0.984(0.970,0.998) * 0.982(0.968,0.996) * 0.988(0.974,1.003)
Diastolic blood pressure 1.001(0.979,1.023) 1.004(0.982,1.027) 1.013(0.989,1.038)
Pulse pressure 0.983(0.970,0.997) " 0.980(0.966,0.994) ** 0.983(0.968,0.998) "

Model 1 adjusted for none; Model2: adjusted for age and gender; Model 3 : adjusted for age, gender, body mass index, smoking, education, nutritional

status, Charlson comorbidity index, use of antihypertensive drugs, baseline frailty status. * P<0. 05, " P<0. 01.
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Figure 1  Smooth curve fitting of baseline blood pressure level to long-term incidence of frailty
Adjusted for age, gender, body mass index, smoking, education, nutritional status, Charlson comorbidity index,

use of antihypertensive drugs, baseline frailty status. 1 mmHg=0. 133 kPa.
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Table 3 Threshold analysis of baseline blood pressure level and long-term incidence of frailty

One-line model

Segmented regression model Log-likelihood ratio test

Exposure
OR(95%CI) P value OR(95%CI) P value (P value)

Systolic blood pressure 0.988(0.974,1.003) 0.118 - - 0.039

<140 mmHg - - 0.957(0.925, 0.990) 0.012 -

>140 mmHg - - 1.006(0.985, 1.028) 0.578 -
Pulse pressure 0.983(0.968, 0.998) 0.024 - - 0.137

<89 mmHg - - 0.974(0.956, 0.993) 0. 007 -

>89 mmHg - - 1.019(0.971, 1.070) 0.438 -

Adjusted for age, gender, body mass index, smoking, education, nutritional status, Charlson comorbidity index, use of antihypertensive drugs, baseline

frailty status. —: no datum.
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