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Abstract B

Background: Metabolic syndrome in obese children and adolescents raises the risk of cardiovascular disease and type
2 diabetes. Research suggests that exercise training may improve cardiometabolic health in this population. This meta-
analysis aims to evaluate the impact of exercise on these risk factors in children and adolescents with metabolic
syndrome., and behavioral outcomes in children and promoting awareness, self-care skills, and quality of life in families.
Methods: A systematic search of English and Persian articles was conducted from PubMed, Web of Science, and Scopus
databases without time limits until May 2024. In data analysis, a random-effects model was used to calculate the weighted
mean difference (WMD), standardized mean difference (SMD) and 95% confidence interval (Cl). Also, heterogeneity
of studies was assessed with the I? test.

Results: The results of 6 studies involving 1,761 participants demonstrated that exercise training led to significant
reductions in body weight [WMD = -6.32 kg, P=0.001], waist circumference [WMD =-9.11 cm, P=0.001], LDL [WMD
= -0.52 mmol/L, P=0.001], TC [WMD = -0.65 mmol/L, P=0.001], serum TG [WMD = -0.56 mmol/L, P=0.001)],
fasting glucose [WMD = -0.19 mmol/L, P=0.03], fasting insulin [SMD = -1.01, P=0.001], and HOMA-IR [WMD =
-1.60, P=0.001] compared to the control group in obese children and adolescents with metabolic syndrome.
Conclusion: Exercise interventions significantly reduce body weight, waist circumference, and blood pressure, while
improving lipid profiles, including serum LDL, TC, and TG levels, in obese children and adolescents with metabolic
syndrome. However, these interventions exhibited no significant impact on serum HDL concentrations. Consequently,
to reduce cardiovascular risk factors and improve metabolic conditions, it is essential to implement long-term exercise
interventions.
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Model Study name Statistics for each study Difference in means and 95% CI
Difference  Standard Lower Upper
in means error Variance  limit limit Z-value p-Value
'5‘ Harder-Lavridsen et al.2014 -4.000 0433 0183 4849 -3151 9231 0000 [ ]
N Liu et al.2018 -5.300 3502 12900 -12.339 1739 -1476 0140 B
g Luo et al.2013a 9,550 0537 0289 -10.603 -8497 -17.772  0.000 =
& Luo et al.20130 -12.400 0.507 0257 -13394 -11.406 24439  0.000 B
y Rabloani et al. 2022 2300 0552 0305 3383 -1217 -4164  0.000 L 3
N monterio et al. 2015 a -3.660 5750 33068 -14931 7611 -06% 054 i
5 monterio et al. 2015 b -2.810 6.249 39.052 -15058 9438 -0.450 0.653 .
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in means error  Variance limit  limit Z-Value p-Value
Harder-Lauridsen et al 2014 480 076 058 6224 -3376 6608 0000 5
Liu et al. 2018 -4.000 2989 893% 9859 18%9 -1338 0181
Luoet a.2013a 2480 082 0725 -14149 -10811 -146% 0,000 L
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Random 9.117 2.680 7182 -14369 -3864 -3.402 0.001
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Model  Study name Statistics for each stud _Difference in means and 95% CI_
Difference  Standard Lower Upper
in means error Variance  limit limit  Z-value p-Value
liu 2018 -0.420 0.179 0032 0770 -0.070 -2351 0.019
Luo et al. 2013a -0.560 0.057 0003 -0671 -0449 -981  0.000 =
A Luo et al. 2013b -0.730 0.072 0005 -0870 -0.590 -10.204 0.000
Meyer et al. 2013 -0.340 0.219 0048 0769 0.089 -1553 0.121
Monteiro et al.2015a -0.400 0.303 0092 -0993 0193 -1321 0.186
Monteiro et al.2015b -0.600 0.250 0063 -1091 -0.109 -239% 0.017
Harder-Lauridsen et al.2014 -0.300 0129 0017 0552 -0.048 2334 0020 ——
Random -0.526 0.069 0005 -0661 -0392 -7.662 0.000 ’
-1.50 -0.75 0.00 0.75 1.50
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Model Study name Statistics for each study Difference in means and 95% CI
Difference  Standard Lower Upper
in means error Variance  limit limit  Z-vValue p-Value
liu 2018 -0.180 0.080 0006 -0336 -0.024 -2.262 0.024
B Meyer et al. 2006 -0.080 0.077 0006 -0231 0.071 -1.039 0.29
Luo et al.2013a -0.060 0.019 0000 -0.097 -0.023 -3.166 0.002
Luoet al. 2013 b -0.130 0.024 0001 -0178 -0.082 -5.326 0.000
Monteiro et al. 2015a -0.250 0.102 0011 -0451 -0.049 -2.440 0.015
Monteiro et al.2015b -0.310 0.123 0015 -0551 -0.069 2523 0.012
Harder-Lauridsen et al.2014 -0.100 0.050 0003 -0198 -0.002 -1.991 0.046
Random -0.117 0.026 0001 -0168 -0.067 -4.544 0.000
-0.70 -0.35 0.00 0.35 0.70
Favours Exercise Favours Control
Model  Study name Statistics for each study Difference in means and 95% CI
Difference  Standard Lower  Upper

in means error  Variance limit  limit Z-Value p-Value

liu 2018 -0.620 0.251 0063 -1112 -0128 -2472 0.013

C Luo et a.2013a -0.810 0.082 0007 -0972 -0.648 -9.82%6 0.000
Luo et a.2013b -0.8%0 0.127 0016 -1138 -0642 -7.023 0.000

Harder-Lauridsen et al.2014 -0.200 0.163 0026 -0519 0119 -1231 0.218

Random -0.651 0.149 002 -0943 -035% -43710 0.000
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é liu 2018 -0.480 0.104 0011 -0685 -0275 -45%8  0.000 -
a meyuer 2006 0.290 0.209 0043 0699 0119 -1391 0164
= D Luo et al. 2013a 0.950 0.082 0007 -1112 078 -11517  0.000 E
3 Luoet al. 2013b -1.080 0.09 0010 -1275 0885 -10.866  0.000 -
kel Meyer et al. 2006 0.290 0.209 0043 069 0119 -1391 0164
S Morteiro et al. 2015a 0.581 0.186 0035 -0946 -0216 -3123 0002
= Monteiro et al.20150 0517 0.201 0041 0912 012 257 0010
g Harder-Lauridsen et al. 2014 -0.200 0.081 0007 -0358 -0042 -2475 0013 -
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Model Study name Statistics for each study Difference in means and 95% Cl
Difference  Standard Lower Upper
in means error Variance limit  limit Z-Value p-Value
Rabban et al. 2022 5.400 057/6 0332 659 -4271 -9373 0000 [ ]
Lwoet al. 20138 -12.310 133 1806 -14943 -0677 9163 0000 —-
Lwoet al. 20130 -14.380 1411 1992 -17.146 -11614 -10.189 0000 -
Harder-Lauridsen et al.2014 1.900 1133 1283 0320 4120 1678 0.093
Random -7.488 3137 9843 -13.637 -1339 -2.387 0.017
-18.00 -9.00 0.00 9.00 18.00
Favours -Exercise Fav ours -Control
Model Study name Statistics for each study Difference in means and 95% Cl
Difference  Standard Lower Upper
in means error Variance limit limit  Z-Value p-Value
Rabbani et al. 2022 -4.700 0.456 0208 -5594 -3806 -10.301 0.000
Luoet al. 2013a -1.720 1367 1869 -10400 -5040 -5.647 0.000
Luo et al. 2013b -5.030 0.913 0833 6819 -3241 5511 0.000
Harder-Lauridsen et al.2014 -0.900 0.553 0305 -1983 0183 -1629 0.103
Random -4.416 1315 1729 -6993 -1839 -3359 0.001
-11.00 -5.50 0.00 5.50 11.00
Favours -Exercise Favours -Control
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Model Study name Statistics for each study Difference in means and 95% Cl
Difference  Standard Lower Upper
in means error Variance  limit limit ~ Z-Value p-Value
Luo et al.2013a -0.291 0.122 0015 -0530 -0.052 -238 0.017
Lwet al.2013 -0.150 0062 0004 -0271 -0028 242 0015 -
Harder-Lauridsen et al.2014 0.000 0.048 0.002 -0.0%4 0.0%4 0.000 1.000
Liu et al.2018 -0.420 0.115 0013 -0645 -0.195 -3.665 0.000
Random -0.191 0.088 0.008 -0363 -0.018 -2166 0.030
-1.00 -0.50 0.00 0.50 1.00
Favours -Exercise Favours - Control
Model  Study name Statistics for each study _Std diff in means and 95% CI
Std diff ~ Standard Lower Upper
in means error Variance  limit limit  Z-Value p-Value
Meyer et al. 2006 -0.218 0.245 0.060 -0698 0262 -0.889 0.374
Harder-Lauridsen et al.2014 -0.561 0.408 0167 -1361 0239 -1374 0.169
Liu et al. 2018 -1.367 0.319 0102 -19983 0741 4280 0.000
Luo et al.2013a -1.406 0.25%6 0065 -1907 -0904 5492  0.000
Luo et al.2013b -1.448 0.239 0.057 -1917 0979 -6.05 0.000
Random -1.013 0.274 0075 -1550 -0476 -3700  0.000
-2.00 -1.00 0.00 1.00 2.00
Favours -Exercise Favours -Control
Model  Study name_ Statistics for each stud _Difference in means and 95% CI_
Difference  Standard Lower  Upper
in means error Variance  limit limit  Z-Value p-Value
liuet al. 2018 -2.060 0.474 0225 2989 -1131 -4346 0.000
luo et al. 2013a -1.380 0.225 0051 -181 -0939 -6.127 0.000
luo et al. 2013 b -1.860 0.275 0076 -2399 -1321 -6762 0.000
Meyer et al. 2006 -1.310 0.550 0308 -238 0232 -2381 0.017
Random -1.607 0.160 0025 -1920 -1.294 -10.065 0.000
-3.00 -1.50 0.00 1.50 3.00
Favours -Exercise Favours -Control
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