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Association of handgrip strength with risk of hypertension in the middle-aged and
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[ ABSTRACT] Aim To investigate the longitudinal association between handgrip strength and risk of hypertension in
the middle-aged and elderly population in China. Methods The participants aged 45 years and older were selected
from the China health and retirement longitudinal study( CHARLS). Multivariate Logistic regression models or linear re-
gression models were used to analyze the associations of handgrip strength with hypertension and blood pressure.  In the
primary analysis, the relative maximum handgrip strength ( maximum handgrip strength/body mass index) was divided into
three groups according to the tertiles. Results A total of 5 876 subjects were included in this study.  After an aver-
age follow-up of 3. 85 years, the incidence of hypertension was 19.11%. The incidence of hypertension was increased

with the decreasing of handgrip strength (P, ,<0.05). The multivariate Logistic regression model showed that relative

handgrip strength was negatively associated with the risk of hypertension after adjusting for general demographic, lifestyle,
health status and other factors.  The risk of hypertension in the high relative handgrip strength group was 46% (RR:
0.54,95%CI: 0.34 ~0.84, P<0.01) and 59% (RR: 0.41,95%CI: 0.26 ~0.67, P<0.01) lower than that in the low
relative grip strength group for men and women, respectively.  The systolic and diastolic blood pressure levels in high rela-
tive handgrip strength group were 3. 03 mmHg and 1. 33 mmHg (P<0.05) lower than those in the low relative handgrip
strength group for men, and were 4. 48 mmHg and 1. 92 mmHg ( P<0.05) lower than those in the low relative handgrip
strength group for women. Conclusions The handgrip strength was longitudinally associated with the high risk of hy-

pertension in middle-aged and elderly population. It suggested that handgrip strength may be a predictor of hypertension.
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Table 1. Baseline characteristics of participants
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Figure 1. Incidence of hypertension in groups

with different handgrip strength
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Table 2. The association between relative maximum handgrip strength and the risk of hypertension in

middle-aged and elderly population
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Table 3. The association of relative maximum handgrip strength and blood pressure in middle-aged and elderly men

e FRE
FEE S
B(SE) Pl B(SE) P{d

AHXT 5 K A8 F7 =53

ik Ref. Ref

Hh 1.25(0.97) 0.20 0.09(0.51) 0.86

[ -3.03(1.01) <0.01 -1.33(0.53) 0.01
RIS

45 ~54 % Ref. Ref.

55 ~59 % 1.49(0.92) 0.10 -1.32(0.48) <0.01

=60 % 3.79(1.11) <0.01 -4.94(0.58) <0.01
mh R ERE -0.03(1.14) 0.98 0.66(0.6) 0.27
IBIRRES (T) -3.07(1.49) 0.04 -1.62(0.78) 0.04
02 A

MR Ref. Ref.

AR 0.31(1.28) 0.81 0.16(0.67) 0.81

IAE A -1.09(0.93) 0.24 -0.99(0.49) 0.04
il

MR Ref. Ref.

T 1.54(1.42) 0.28 -0.11(0.74) 0.88

BUAE K 3.74(0.83) <0.01 2.22(0.44) <0.01
UN=EE N -0.6(0.87) 0.49 -0.24(0.46) 0.60
18R -0.78(0.81) 0.34 -0.01(0.43) 0.98
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Table 4. The association of relative maximum handgrip strength and blood pressure in middle-aged and elderly women

e #ok
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ALK -3.33(1.76) 0.06 -0.66(0.72) 0.36
EN=gifs -1.21(1.02) 0.23 -0.46(0.41) 0.26
P PEPI 0.63(0.97) 0.52 0.15(0.39) 0.70
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