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[ Abstract] Objective To investigate the current status of maximal handgrip strength in school-aged children and its
correlation with blood pressure, thereby enriching the evidence on the relationship between muscular health and cardiometabolic
factors in children. Methods In November 2023, a cluster random sampling method was used to measure height, body weight, waist
circumference, handgrip strength, and blood pressure among 1, 242 primary school students aged 7 to 13 in Shiyan City, Hubei
Province. Descriptive statistics were used to assess the current status of maximal handgrip strength in children. Pearson correlation
analysis was conducted to examine the relationship between handgrip strength and blood pressure, and binary logistic regression was
used to analyze the association between handgrip strength and elevated blood pressure. Results Handgrip strength was positively
correlated with blood pressure among boys and girls aged 7 to 13 years (all P < 0.05) . The children were categorized into overweight/
obese group and non-overweight/obese group based on body weight criteria. In both boys and girls, handgrip strength was significantly
higher in the overweight/obese group compared to the non-overweight/obese group ( P < 0.001 ) . Logistic regression analysis showed
a positive correlation between handgrip strength and the risk of elevated blood pressure in boys after adjusting for age, body mass
index, and waist circumference ( P < 0.05 ), while no significant association was observed in girls. Conclusion Handgrip strength
was positively correlated with blood pressure in school-age children. Increased handgrip strength was associated with an increased risk
of hypertension in boys, whereas no such association was observed in girls, suggesting a potential gender difference in the association
between musclar strength and cardiovascular health.
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Table 1 Demographic characteristics of 1 241 children aged 7-13 years old

LS JEREN H#E (n=642) 7% (n=600) e {8 P
s 9.70 + 1.45 9.76 + 1.37 9.64 +1.53 1.520 0.129
HE /em 139.68 + 1.68 139.85 +10.13 139.49 + 11.24 0.583 0.560
IR kg 34.94 +4.78 36.06 +5.01 33.75 £ 4.37 3.797 <0.001
BMI/ (kg/m?) 17.58 £3.76 18.12£4.20 17.01 +3.13 5.350° <0.001
HEH /em 61.48 £9.58 63.82 = 10.40 58.98 +7.82 9.186 <0.001
KIS kg 14.64 +4.26 15.36 +4.58 13.87 £ 3.41 5.860 <0.001
45 E /mmHg 101.26 + 12.50 102.39 + 12.67 100.06 + 12.11 3.319 0.001
& ik)E /mmHg 65.34 +9.30 65.78 +9.46 64.14+9.13 1.723 0.085

e " FREH Welch &IE/) ¢ #5565, 1 mmHg=0.133 kPa,
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Table 2 Maximum hand strength in different age groups of children

RIS n SR /g B kg LI kg
7~9 % 499 11.76 £ 3.06 12.60 £ 3.13 10.89 +2.74
10~11 % 651 16.06 £4.01° 16.66 £4.17° 15.39 +3.72°
12~13 % 92 20.26 +5.07* 20.81 +5.14* 19.70 + 4.99"
F1a 296.573 128.303 185.058
P1{H <0.001 <0.001 <0.001

e 5 7~9 FAILE, P<0.001, "5 10~11 #4LE, P<0.001,

®3 AEMES. BMI SEILERE NS HER
Table 3 Maximum hand strength of children among different BMI and gender groups

BMI 341 n S kg BE kg 7 kg
£ Iy o 308 16.41 +4.59 16.67 +4.12 15.95+5.03
BT / Mk 934 14.06 + 4.40 14.70 + 4.60 13.39 +4.01
e’ {8 -8.050 -4.883 -5.656"
P8 <0.001 <0.001 <0.001

T TRl Welch M IERY ¢ #6556 .
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Table 4 Correlations of maximum hand strength with systolic and diastolic blood pressure among children of different
genders and age groups

Y LH
IR Wi = #F kIR i & FP5KIE
n n
r P r P r P r P
7~9 % 252 0.342 <0.001 0.337 <0.001 247 0.206 <0.001 0.244 <0.001
10~11 ¥ 344 0.307 <0.001 0.190 <0.001 307 0.264 <0.001 0.240 0.001
12~13 % 46 0.262 0.078 0.117 0.437 46 0.028 0.853 0.138 0.359

®5 BENFRSESINEERAENILR

Table 5 Differences in maximum hand strength between hypertensive and normotensive groups among boys of different age

groups
7~9 % 10 ~11 % 12~13 %
n I KB T kg n KIS kg n I KB T kg
I A 5 2 48 14.51 £2.68 66 18.84 £5.17 7 22.89 +3.90
I 1E H 4 204 12.15+3.06 278 16.14 +3.71 39 20.44 + 3.91
tt' {8 -4.904 -4.019° -1.162
P1i <0.001 <0.001 0.251

e TRl Welch MEIER) ¢ K556,

®6 TEMFERSHSMEEREHENILR

Table 6 Differences in maximum hand strength between hypertensive and normotensive groups among girls of different age

groups
P 7~9% 10 ~11 % 12~13 %/
- n KBTI kg n I RIET] kg n e RKAETT /kg
Al 75 24 38 11.82 £3.09 82 16.50 + 4.42 7 19.04 £5.72
I I 2 209 10.72 £2.64 225 14.98 + 3.35 39 19.81 +4.92
e {8 -2.302 -2.834 0.374
P{H 0.022 0.005 0.711

T FOR ] Weleh KOERY o K56

x7 ARAENILERKEASNERSH logistic BT

Table 7 Maximum hand strength and high blood pressure in children of different genders by Logistic regression analysis

P Bk IE L
- OR (95%CI) P1IH OR (95%CI) P1IH OR (95%CI) P1E
BIAL 1 1.097 (1.065, 1.130)  <0.001 1.115 (1.069, 1.164) <0.001 1.089 (1.043, 1.137) <0.001

iR 2  1.035 (0.988, 1.084) 0.147 1.100 (1.028, 1.177) 0.006
Hee IR | RUHEE AR R B 2 AR AR . BMIL L

0.999 (0.931, 1.072) 0.983
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