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Abstract: Objective To investigate the effectiveness of a combined intervention model incorporating physical activity
and health behavior guidance on childhood overweight and obesity, in order to provide evidence for obesity intervention
strategies in children. =~ Method From April to June 2023, 466 overweight and obese children from grade two to four in
three primary schools in Pudong New Area, Shanghai, were selected as study subjects. Two schools were randomly
designated as intervention schools and one as a control school. Children in intervention schools underwent a 3-month
program of physical activity and health behavior guidance, whereas those in the control school received standard health
education and basic weight monitoring. Physical examinations and physical fitness indicators test were assessed pre- and
post-intervention. Independent samples ¢-tests and stratified analysis by grade and gender were conducted to compare the
outcomes. Results Compared to the control school, children in intervention schools exhibited a significant decrease in
body mass index (BMI) post-intervention, with statistically significant differences observed across grade two and four, and
both genders (¢=2.25, 2. 33, 2. 64, 2.25, P<{0.05). Waist circumference (:=1.77, 2. 34, 3.01, 3.16, 2. 72, P<Z0.05)
and waist-to-height ratio (z=2. 71, 3.19, 4. 16, 4. 47, 4. 14, P<Z0.05) also significantly decreased post-intervention in all
grades and genders at intervention schools. Furthermore, blood pressure showed more notable reductions post-intervention
in intervention schools, with statistically significant differences in systolic blood pressure across grades two and three, and
both genders (r=2.26, 2.83, 3.03, 2.59, P<C0.05), and in diastolic blood pressure for grades two and four, as well as
boys (t=2. 41, 3.88, 4.10, P<C0.05). Conclusion The joint intervention of exercise and health behavior guidance
demonstrates a substantial positive effect on improving obesity-related indicators in children.
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Tab. 1 Grade and gender stratification analysis of the changes in body shape indicators of overweight
and obese children in different schools before and after intervention(x %)
L3l HH THEE S fhE(kg)  BMICkg/m?)  HEF(em) B (em)  NHER WHRR & HEEECD  EHEEE)

TR A FHE  132.50£5.16 39.184+5.60 22.26+£2.41 68.58+6.82 80.82+4.51  0.85+0.05  0.5240.05  37.08£5.52 36.73£6.01
(n=67) TG 1341945, 04 38.45+5.62  21.30£2.50 66.53+£6.58 76.41£5.24  0.87£0.05 0.5040.05  33.9546. 41 33. 847,47

i 1.92 0.76 2.25 1.77 5.22 2.49 2.71 2.21 0. 84

P{g 0.057 0. 448 0.026 0. 049 <0.001 0.014 0.008 0.029 0. 404
AR T 139.96+6.37 45.26+8.12  23.00£3.07 73.65+8.33  85.03£5.99  0.87£0.06 0.534£0.05 37.6745.74 37.70£5. 89
(n=107)  FHF 140.98£6.17 44.55+8.27 22.29£2.94 70.98+8.36 80.5946.14  0.88+0.06  0.5040.05  35.56£5.87 35.65£6.27

t 1.21 0.65 1.78 2.34 5.34 1.78 3.19 0.71 0.29

P 0.227 0.552 0.072 0.021 0.001 0.077 0.002 0. 467 0.763
JU4F FHE  145.77£6.80 51.8148.07 24.28%2.52 77.69+7.56 88.39+5.61  0.88+0.06  0.534£0.05  37.03£4.80 37.T4E4.T6
(n=92) THE  147.49£6.79 51.13£8.24  23.41£2.60 74.24%£8.00 83.94%6.11  0.8840.06  0.5040.05  36.31+£5.21 36.95£5. 34

X} 1.72 0.56 2.33 3.01 5.14 0.61 4,16 0.97 0.45

P1{H 0.101 0.570 0.019 0.005 0.001 0. 550 0.001 0.331 0. 662
MIEK ZHER FHE 133.42+6.11 40.30£6.47  22.55%2.54  TL19£E7.32  83.23%5.02  0.85+0.05  0.53+0.05 37.56+5.88 36.7245.91
(n=4T7) TG 135.21+5.92 39.59+6.82 21.56+2.73 73.19£7.09 82.10£5.55  0.89£0.06 0.54£0.05 34, 7146.30 34.39£7.13

i 1.45 0.52 1.81 1. 34 1.04 3. 14 0.79 2.97 111

P 0.104 0.620 0.063 0. 145 0.319 0. 004 0.408 0.035 0.061
SHEY FHE  140.32£5.57 46.68+8.44 23.61£3.37 73.76+8.38 86.45%5.79  0.85+0.06  0.5340.05  37.86£5.49 37.6645.01
(n=58) FHE  142.02£5.78 46.08+8.32 22.80£3.68 77.85+7.69 84.8246.54  0.92+0.07  0.5540.05  35.69£5.96 36.35%6.33

t 1.61 0.39 1.25 2.74 1.42 5.61 2.36 2.04 0.92

P 0.609 0. 748 0.565 0.030 0.332 0.001 0.016 0.017 0.301
Y 4 4% FHE  145.01£6.28 51.614+7.61 24.42£2.17 77.39+7.12 89.75+4.92  0.86+0.06  0.534£0.04  39.23%4.18 40.6443.73
(n=61) FHE  147.03£6.67 50.90£7.96 23.43+£2.31 80.06%6.61 88.11£5.08 0.91£0.05  0.54F0.04  36.50%4.53 37.41%4.59

H 1.73 0.50 2.46 2.15 1.81 4.79 1.51 3.47 3.39

P1{H 0.403 0.198 0.011 0.016 0.099 0. 001 0.153 0.002 0.002
FHif E TR 140.53+8.17 46.50+9.54  23.35£3.05 75.03£8.94 85.35E6.51  0.88+0.06 0.5340.05  36.9945.58 37.26+5. 80
(n=180)  FHJF 141.81£8.11 45.65+9.63 22.50£3.04 72.22+8.83 80.5946.80 0.89+0.06  0.5140.05  35.11£6.02 35.3246.70

i 1.49 0. 84 2.64 3.16 6.27 1.56 4.47 2.57 2.07

P 0.155 0.338 0.011 0.003 0.001 0.199 0.001 0.007 0. 048
e FHigr  139.174£7.71 44.93+7.53  23.07£2.33 T71.14£6.57 84.67£5.57  0.84£0.05 0.5140.04  37.92+4.85 37.89+4.99
(n=86) FHiE  140.93£7.68 44.53£7.80 22.27£2.32 68.42£6.51 80.92£6.07  0.85F£0.05  0.49£0.04  36.05%5.45 36.31£5. 65

tf 1.50 0.35 2.25 2.72 4.21 0.77 4.14 2.38 1.94

P 0.164 0. 741 0.027 0.011 0.001 0.430 0.001 0.015 0.057
Xt B i THim  139.8247.62 47.214£8.80 23.95+2.64 75.78+8.10 87.01+5.65  0.87£0.05  0.54+0.05  38.6345.26 38.20£5. 61
(n=112)  FHF 14L70£7.75 46.65£9.01 23.04%2.75 78.47+7.94 85.25%6.08 0.9240.06  0.5540.04  36.22+5.48 36.73£6.08

12} 1.83 0.47 2.53 2.51 2.25 1.99 6.49 3.35 1.62

Pl 0.065 0.619 0.010 0.011 0.021 0.001 0. 044 0.002 0.051
g T 140.65+7.46 45.61+8.85 22.90£3.10 71.44+7.00 86.20£6.27  0.83+0.05 0.5140.04  37.5445.00 38.06+4. 84
(n=54) FHE  142.43£7.79 44.7148.83  21.93£3.49  75.014+6.35 85.2746.56  0.88+0.05  0.534£0.05  34.64£5.73 35.0546. 01

i 1.21 0.53 1.53 2.78 0.76 5.37 2.19 2.81 2.63

P 0.259 0.714 0. 200 0.035 0.477 0.001 0.010 0.006 0.008
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Imin BRAR R TR B AELZSFHASEITFE L =
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G 2R LG 2F 8 L (P>0.05), T #i# A xf
REAZ (%) 50m B i J5 8¢ 100 i s 1) 129 45 BT 46 s Bk
IR PO AT 9RO B = AR T AT S 25 R 04T
2 X (P>>0.05) 4, WAL H AR AR 9 R B 4 4 T i
G ZRWAESIT¥E X (t=2.52,3.71,4. 14,
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T T XoF HE ARG D 4 2 K ox A B3 A= T IS 8¢ T T i 2
Hrsse . 2R A5 # 8 L (1=2.78.2.20.,2. 31,
P<C0.05), Imin I EE A6 T FAL & 4 2F0 35 4 2k
TG TMAT A s, B2 R AR F R X

(+1=4.97.5.40.4.79.3. 77, P<C0. 05) , X} f& #% U 4F:
KT UG B+ WA FTREAK (¢=2. 50, P<<0. 05) , = 4f
NG L PR I 25 7 C SR R L (P=>0.05), W,
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Bl 8 AR ARtk (2 £5)

Tab. 2 Grade and gender stratification analysis of the changes in blood pressure, heart rate and physical fitness test
indicators of overweight and obese children in different schools before and after intervention(x =)
p o» I —— _— - - -
CCRETIR: <fﬁi) (iﬁi st oy e IR HbE “ﬁﬁﬁ R B gﬁﬁﬂ
FHl ZER FHA  117.82£23.48 739012341 8T.31411.53 1442.99£296.99 0.88£0.20 14 11£15.7¢  4.96%6.37 59.28%33.24 12.23£1.66 11.02+3.48
n=67) THfE 109.57£18.52  65.30£17.38  95.42+12.11 1371.66£423.98 0.84+0.23  10.30£7.29  5.54£6.01  65.33£32.50 1L54+1.51 10.8542.62
i 2.26 2.41 3.97 113 0.90 L.79 0.54 1.06 2.52 0.33
Pfg 0.026 0.017 <0.001 0.261 0.368 0.075 0.589 0.291 0.013 0.746
SHESR FHE 115.63£13.20  67.31412.78  93.37£10.52  1500.67£368.92 0.8150.13  17.54+14.47 2684461  64.07£23.61 12.47£2.08 12.17+3.33 19.74£7.66
=101) FHfF  110.07£15.41  64.87£13.88  92.83+11.38 1403.02£440.49 0.78+0.16  9.44+11.51  3.07£5.82  70.44£30.83 11594120 12.4943.27 25.76+9.82
i 2.83 1.34 0.36 1.76 1.34 453 0.55 1.69 3.71 0.71 4,97
P 0.005 0.183 0.718 0.080 0.181 <0.001 0.584 0.093 <0.001 0.481 <0.001
WS FHE 119.12+15.67  72.80417.38  93.28+17.05 1846.67£448.70 0.72£0.11  14.84+11.37  3.98+6.56  80.26£27.06 11.28+1.25 13.90+3.31 23.91£10.33
n=92) FHf 115.36+13.01  64.74+9.78 90.8749.98  1962.86+539.18 0.72+0.10  14.09415.3¢  1.554+6.61  87.34£32.48 11.02+1.13  15.21+3.09 31.91+9.60
i 177 3.88 117 158 0.05 0.38 2.50 1.60 147 2.78 5.40
P{§ 0.078 <0.001 0.243 0.114 0.963 0.706 0.013 0.112 0. 144 0.006 <0.001
MK L FHE 115551301 65.70£14.62  93.94+15.01 1429.98£378.49 0.89+0.14  7.8316.51  6.8746.58 85.114£27.28 11.98+0.98 11.14%3.07
=47) FHF  107.94£12.13  61.81£10.88 1016011193 1476.68+413.98 0.79+0.11 14.40£12.17  8.274£5.76  80.36+26.11 11.2140.81 13.71+11.43
i 1.39 1.47 2.74 0.57 3,94 3.27 1.10 0. 86 414 1.49
P{g 0.167 0. 146 0.007 0.570 <0.001 0.002 0.276 0.391 <0.001 0.140
SR FRE 115.79£13.91 702641553 96.84F14.43  1796.90£503. 71 0.85£0.18  9.98£8.78  8.30%5. 14 98.00£30.79 11.18E£1.47 12.26%3.51 27.16%8.18
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