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Abstract: Objective To explore the relationship between weight —specific handgrip strength (Wt -HGS) and metabolic
syndrome (MetS) and its components, providing new evidence for metabolic risk assessment in children and adolescents.
Methods Data were derived from the 2021 Evaluation and Monitoring of School-based Nutrition and Growth in Shenzhen
(EMSNGS) study. Based on handgrip strength percentile reference standards, handgrip strength was categorized into quartiles
(Q1-Q4) using both age—specific (Age—HGS) and weight-specific (Wit—-HGS) percentiles, with Q1 defined as the low handgrip
strength group. The prevalence of MetS and its components was compared between the low handgrip strength groups based on
the two standards. Results A total of 3 272 children and adolescents aged 10-18 years were included in the study, with a
median age of 13.8 (11.9, 15.6) years and a MetS prevalence of 3.9% (n=129). The prevalence of MetS was significantly
higher in the low handgrip strength group defined by Wi-HGS than in that defined by Age-HGS (boys: 9.4% vs 2.6%; girls:
5.9% vs 1.4%). Logistic regression analysis revealed that, compared to the highest quartile of Wt-HGS (Q4), the odds ratio
(OR) for MetS risk in boys in the Q1 group was 5.26 (95% CI: 2.55-10.85), and for girls, the risk was even higher (OR=
11.91, 95% CI: 2.78-51.04). After adjusting for age, puberty stage, and other potential confounders, the association remained
statistically significant. Conclusion Lower Wi—-HGS may be a risk factor for MetS in children and adolescents, highlighting
the potential value of muscle strength assessment and targeted interventions in the early prevention and control of MetS.
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Table 1 Comparison of demographic characteristics and metabolic indicators between the MetS group and the non—MetS group in children

and adolescents of different genders [ M (Pas, Pys) ]

AP Mets 41 Fu si? Mot 44 3EM§E
etd> Z etd> Z etd> Z etd Z
(BdmZem) it PE it PiE
(n=92) (n=1738) (n=37) (n=1405)
() 13.9(122,16.0) 13.8(11.9,15.8) 76 544.500 0491  13.5(123,15.5) 13.7(11.8,154) 24 368.500 0.516
BH IR /
6/27/59 154/555/1 029 1.087 0.594 0/3/34 29/243/1 133 2.188 0.322
FLeadl) /)
. 169.9
B (em) 166.6 (154.4,172.9) 63 854.500 0.001 161.7 (157.5,167.2) 158.4(152.5,163.2) 18 414.000 0.002
(159.7,177.0)
T (kg) 77.6 (64.0,87.6) 54.8(43.9,64.2) 25743.000 <0.001 67.9 (59.4,74.6) 475 (41.4,53.8) 4011500  <0.001
26.92
BMI(kg/m?) 19.53 (17.4522.24) 14538500 <0.001 2628 (23.6527.82) 18.86(17.01,20.71) 3295500  <0.001
(24.23,29.49)
1877 (kg) 34.1(22.1,42.2) 29.3(19.537.6) 62414000  <0.001 24.3(19.227.2) 20.5 (16.4,.24.5) 1921.500 0.007
IR (em) 90.0 (83.0,95.4) 69.0(63.0,76.0) 11795.000 <0.001  82.5(78.8.89.5) 66.0 (61.0,71.1) 2524000 <0.001
128.0 116.0 121.0 107.0
Wi e (mm He) 39301.000  <0.001 7453.000  <0.001
(118.3,136.8)  (108.0,123.0) (115.0,125.0) (101.0,113.0)
#F3KE (mm Hg)  72.0 (68.0,80.0) 68.0(63.0,73.0) 50273500 <0.001  75.0(69.0,79.0) 68.0 (63.0,72.0)  12436.000  <0.001
M (mmol/L) 555 (5.10,5.78) 5.20(5.00,5.50) 57 470.000  <0.001  5.30 (4.95,5.60) 5.10 (4.90,5.30) 20 710.000 0.034
HDL-C(mmol/L) 1.10(0.97,1.28) 1.39(1.22,1.59) 32018.500  <<0.001 1.21 (1.08,1.39) 146 (1.29,1.63) 12233500  <0.001
LDL-C(mmol/L)  3.04 (2.52,3.57) 2.43(2.132.83) 43533.000 <0.001 3.36 (2.81,3.62) 257 (2.24294) 11441500  <0.001
b =1
( UL;' 1.52(1.02,1.94)  0.75(0.61,0.98) 23245000  <0.001 1.72 (1.44,2.08) 0.84 (0.67,1.06) 4644.500  <0.001
mmo.
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LI MetS o KU 430 8 25 e, L HUE EE Codds
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Figure 1 Comparison of the prevalence of metabolic syndrome and its components among children with low handgrip strength using

age—specific (Age—HGS) and weight—specific (Wi—HGS) standards

F 2 Al Wi-HGS SFHAF TS G R AR IR

Table 2 Metabolic characteristics of study population across different weight—specific handgrip strength (Wi—HGS) categories

s g w0 g O e e BRI s
/AR ) (%) (%) (%)
F Q1 508 12.6 (11.3,14.5) 61/220/227 22.3 (16.4,28.4) 47.4 24.4 11.8 12.6 17.1 9.4
Q2 412 14.0(12.1,15.8) 29/117/266 31.3 (21.4,35.6) 18.4 17.0 16.0 8.0 143 6.3
Q3 447 14.4(12.4,16.3) 30/125/292  34.6 (21.5,39.9) 7.4 18.1 17.0 5.4 11.6 2.0
Q4 463 144 (12.6,16.1) 46/120/303  37.4(23.3,45.3) 5.6 16.4 15.1 39 9.9 1.9
EENANIE] 110.491 61.084 312.855 336.687 12.41 6.699 30.426 12.409 39.924
P1H <0.001 <0.001 <0.001 <0.001 0.006 0.082 <0.001 0.006 <0.001
7 Q1 371 13.0(11.4,15.1) 5/67/299  16.7 (13.3,19.7) 33.7 10.2 10.5 12.7 12.1 5.9
Q2 348 13.5(11.8,15.5) 5/60/283  20.0 (16.7,22.3) 13.2 8.9 8.6 8.0 10.1 2.0
Q3 343 14.2(12.2,15.5) 5/51/287  22.5(19.6,25.2) 11.4 12.2 9.9 7.6 10.5 2.0
Q4 380 13.9(12.2,15.8) 14/68/298  25.5(19.6,28.8) 7.6 11.8 9.2 5.0 7.6 0.3
ESRARIEE 25.841 3.681 383.854 110.081 2.587 0.846 14.955 4.303 25.642
P1H <0.001 0.298 <0.001 <0.001 0.461 0.839 0.002 0.231 <0.001

HARES D RESMEAS R LA M(Pys, Prs) ] F7R

R 3 Wi-HGS HH5 MetS Ik KU A B TOR (95%CI)]
Table 3  Association analysis between weight—specific handgrip strength (Wi—-HGS) categories and metabolic syndrome risk [OR (95% CI)]

- B H Wi-HGS P47 1X (] 23 Wi-HGS DU X i)
i
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
" 526 (255~ 340 (157~  1.04 (041~ 1191 278~  3.38(0.80~  3.94(0.81 ~
A — B 1.00 . 1.00
10.85) 7.34) 2.64) 51.04) 18.80) 19.08)
" 6.13 (294~  354(1.64~  1.04(0.41~ 1290 3.00~  3.98(0.82~  3.93(0.81 ~
i . 1.00 ) 1.00
12.81) 7.65) 2.63) 55.54)" 19.29) 19.07)
I 574277~  340(1.57~  1.03(041~ 11.66 272~ 377078~  3.76 (0.78 ~
T = . 1.00 . 1.00
11.90) 7.35) 2.63) 50.00) 18.27) 18.25)
6.10 (292~  351(1.62~  1.03(0.41~ 1209280~  3.82(0.79~  3.79(0.78 ~
ALY N 1.00 . 1.00
12.75)" 7.59) 2.63) 52.19) 18.55) 18.37)

T R G logistic [BIEZMT Wi—HGS U4 5545 55 MetS A SEIENE ; BETY 1 N R IEAS Y 4670 2 A IEAF % s AT 3 MCIE TS B/ R B 404005
B 4 [R) MR IEAEIR AT F2 2 B 005" R P<0.05," #/R P<0.01,™ #/~ P<0.001.
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