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Abstract: Objective To explore the relative importance of nutritional and metabolic indicators in blood based on
random forest algorithm in overweight and obesity among children aged 1 - 6 years,in order to provide reference for clinical
evaluation of childhood obesity and development of nutritional plans. Methods  Children aged 1-6 years who were
admitted to the Children’s Healthcare Department of the Daxing District Maternal and Child Health Hospital of Beijing from
February 2021 to May 2022 were selected as study subjects,and were divided into normal group (n=400) ,overweight group
(n=200) ,and obesity group (n=200). Blood related indicators among the three groups were compared, and multivariate
Logistic regression analysis was used to explore the related factors of childhood obesity. The variable relative importance of
random forest was obtained through SPSS Modeler, and the variables were sorted. Results The weight and body mass
index (BMI) index of children in the obesity group were significantly higher than those in the overweight group and control
group,while the weight and BMI index of children in the overweight group were significantly higher than those in the control
group (P<C0.05). Serum levels of vitamin D, vitamin A,high-density lipoprotein cholesterol (HDL-C) in the obesity group
were significantly lower than those in the overweight group and control group (F=63. 205,14. 753,1. 604, P<C0. 05) , while
fasting blood glucose (FBG), leptin, promelanocortin (POMC) , low-density lipoprotein cholesterol ( LDL-C), triglyceride
(TG) ,serum total cholesterol (TC) levels were significantly higher than those in the overweight group and control group

(F=179.923,1.637,23.177, 46. 202, 93. 157, 293. 033, P<(0. 05) . Children in the overweight group had higher level of
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glutamic oxaloacetic transaminase ( AST) than control group and obesity group (F = 3.919, P = 0.020) . Multivariate

Logistic regression analysis showed that obesity was mainly related to serum vitamin A, vitamin D, leptin, POMC, FBG,

HDL-C,LDL-C, TG, cholesterol. After measuring the average Gini index of factors by 100 cycles, it was found that

cholesterol, FBG, leptin, TG, LDL-C, POMC, HDL-C, serum vitamin D, and vitamin A were ranked as important factors

affecting the occurrence of obesity.  Conclusions

The relevant factors and ranking of importance influencing childhood

obesity among infants and preschool children can be used as auxiliary laboratory indicators for clinical evaluation of

childhood obesity. Schools and parents should reasonably distribute micro nutrients intake and adjust the dietary structure of

children to avoid an increase in the rate of childhood obesity.
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B 401 201(50.25)  100(50.00)  100(50.00)
5e 399 199(49.75)  100(50.00)  100(50.00)
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Tab. 2 Comparison of nutritional and metabolic related indicators in the blood samples of

children in overweight,obesity.and control groups(x *+s)

EiskzD STHRZH (n=400)C  WEH (n=20009 LR (n=200)9@ F 1l Py LSD-z ¥ 5
25(OH) D(nmol/1.) 89. 62+33. 23 72.93+24. 49 63.06+28. 06 63. 205 <<0. 001 O>0,.0>0,.0>0
%A E Almg/L) 0.46+0.13 0.4340. 14 0.40+0.12 14. 753 <0.001 O>0.0>0.0>0
FBG(mmol/L) 5.0040. 66 5.0940.73 5.81+1.01 79.923 <0. 001 D<®.0<®.0<O
FIN(pmol/mL) 10. 4343. 26 10. 3043. 34 10. 2643. 29 0.227 0.797 O>Q,0>0,.0>0
FCP(ng/mL) 2.53£0.95 2.5240.98 2.434+0.99 0. 660 0.517
HbAle( %) 5.51+0.88 5.4940. 92 5.4440. 89 0. 393 0.675
ALT(U/L) 19. 3746. 82 18.746.6 18. 6346.52 1. 106 0. 331
AST(U/L) 29.53+8. 54 31.56+9. 05 29.71+8. 50 3.919 0.020 D<®@.0<®.0>0
leptin(pg/L) 2.0440.93 2.55+1.19 3.30+1.09 1. 637 <<0. 001 OD<®,0<®,.0<O®
POMC(pg/mL) 0.60£0.19 0.6420. 23 0.72+0. 23 23.177 <0. 001 OD<®.,.0<®,.0<O®
HDL-C(mmol/L) 1.2840.19 1.2140.17 1.1540.15 1. 604 <<0. 001 O>0.,.0>0.0>0
LDL-C(mmol/L) 2.0040. 29 2.0940. 30 2.2340.27 46. 202 <0. 001 D<Q,0<B®,.0<®
TG(mmol/L) 0.5240.17 0.6140.19 0.7240.18 93.157 <0. 001 D<Q,0<®,0<®
TC(mmol/L) 3.65+0. 48 4.2640.56 4.69+0. 62 293.033 <0. 001 D<O®,.0<®.0<O®
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Tab. 3 Multiple Logistic regression analysis of the influencing factors for overweight and obesity in children
S B1E S:fH Waldy*{H P OR {H(95%CD
HeFE A —1.452 0. 826 3.093 0.079 0.234(0.046~1.181)
25(0OH)D —0.017 0. 004 22.416 <0. 001 0. 983(0. 976~0. 990)
Leptin 0.498 0.106 22. 044 <<0. 001 1. 645(1. 336~2. 025)
POMC 1.316 0.528 6. 206 0.013 3.729(1. 324~10. 503)
AST 0.017 0.013 1.924 0.165 1. 018(0. 993~1. 043)
FBG 0.316 0.157 4.068 0. 044 1. 371(1. 009~1. 864)
HDL-C —1.788 0.618 8. 377 0. 004 0.167¢0.05~0.561)
LDL~C 0.976 0.377 6.716 0.010 2.654(1. 268~5.551)
TG 2.529 0. 634 15. 906 <0. 001 12.545(3. 619~43. 481)
TC 2.133 0. 226 89. 234 <0. 001 8.439(5.421~13.136)
JIE e
s FE A —2.961 1. 175 6. 352 0.012 0.052(0. 005~0. 518)
25(0OH)D —0.031 0. 006 30. 698 <<0. 001 0. 970€0. 959~0. 980)
Leptin 1.122 0.146 59. 204 <0. 001 3.071(2. 308~4. 088)
POMC 3. 669 0.743 24. 392 <0. 001 39.226(9. 145~168. 263)
AST —0.015 0.018 0. 687 0. 407 0. 986(0. 952~1.022)
FBG 1.312 0. 204 41.272 <0. 001 3. 715(2. 489~5. 544)
HDL-C —3. 304 0.913 13. 085 <0. 001 0. 037(0. 006~0. 221)
LDL-C 2. 508 0. 540 21.538 <<0. 001 12. 281(4. 258~35. 424)
TG 6. 757 0. 920 53. 892 <0.001 860. 193(141. 613~5 225. 020)
TC 3. 258 0. 308 111. 822 <<0. 001 25.996(14. 212~47. 552)
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Fig. 1 Random forest algorithm on the factors affecting
the occurrence of overweight and obesity
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