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Exploration of the reference values of percentage body fat for obesity

screening among primary and secondary school students
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Abstract: Objective To explore the reference values of percentage body fat (PBF) for obesity screening in children and
adolescents, in order to provide a reference for the development of rapid assessment tools for obesity among primary and
secondary school students, and the promotion of obesity screening work among children and adolescents. Methods A
stratified cluster sampling method was used to include subjects from Putuo District, Shanghai in September 2024. Basic
information and anthropometric data were collected from 2 270 primary and secondary school students. The y* test and rank—
sum test were used for data analysis with SPSS 29.0. Fitted curves were used to analyze the trend of PBF across sex and age,
and optimal cut—points for obesity screening were determined by plotting receiver operating characteristic (ROC) curves.
Results The students were aged 7-17 years, with a mean age of 11.85+3.10 years. The detection rate of simple obesity was
16.8%, and the rate of central obesity was 22.1%. With increasing age, PBF in boys first increased and then decreased,
whereas that in girls showed a general upward trend. Sex differences in PBF emerged after the age of 10 years (P<0.05). ROC
curve analysis showed that the model fitting values were all >0.5, and the AUCs of PBF for obesity screening exceeded 0.900
across sex and age groups, with both sensitivity and specificity generally >80%. Conclusion PBF is highly valuable as an
obesity screening indicator and can accurately and intuitively reflect body fat content and its changes in children.
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Figure 1 Age-specific BFP fitting curves for boys and girls
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Table 2 Comparison of BFP among children and adolescents of different ages and genders (%)

AR () P ek EX(E) PAE
Pss Py P Pis P Py, Pss Pis

7 15.63 20.25 24.98 38.31 15.15 19.60 23.88 35.69 -0.282 0.778
8 16.53 20.30 30.08 38.98 18.05 23.35 30.98 37.04 -1.223 0.221
9 19.50 24.30 33.70 40.65 18.30 22.55 29.60 37.11 -1.515 0.13
10 21.68 28.70 36.08 4235 18.25 21.90 28.45 36.01 -4.115 <0.001
11 20.25 28.70 35.45 43.61 18.15 23.80 28.45 39.33 -2.703 0.007
12 15.93 22.00 31.23 39.41 21.15 25.70 33.35 4428 -2.357 0.018
13 13.20 20.00 28.00 34.20 24.20 29.70 33.00 40.72 -6.061 <0.001
14 12.30 17.30 26.20 37.20 25.15 29.55 33.18 38.27 -9.124 <0.001
15 15.23 20.85 29.30 36.30 25.58 30.45 36.08 43.50 -5.887 <0.001
16 16.20 22.70 28.65 38.85 27.90 30.90 36.50 43.62 -7.016 <0.001
17 17.15 21.45 28.68 38.38 27.38 30.90 35.43 40.12 -6.339 <0.001
g wie 106.046° 221.531°
PAE <0.001 <0.001
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Table 3 Predicted simple obesity cut—off points for boys and girls in different age groups based on BFP

el AERR(S) PIi(%) REUE SErJi LPEARER AUC(95%CI) PH
% 7 28.55 1.000 0.959 0.959 0.994 (0.979 ~1.000) <0.001
8 29.75 1.000 0.896 0.896 0.960 (0.913 ~0.990) <0.001
9 29.30 0913 0.898 0.811 0.964 (0.935 ~0.987) <0.001
10 34.15 0.964 0.915 0.879 0.964 (0.929 ~0.990) <0.001
11 31.70 0.867 0.836 0.702 0.932(0.875 ~0.972) <0.001
12 28.85 0.909 0.857 0.766 0.929 (0.873 ~0.974) <0.001
13 25.25 1.000 0.762 0.762 0.938 (0.886 ~0.980) <0.001
14 28.45 0.931 0.962 0.893 0.975 (0.940 ~0.996) <0.001
15 24.15 1.000 0.827 0.827 0.957 (0.918 ~0.984) <0.001
16 27.05 0.955 0.903 0.858 0.967 (0.926 ~0.993) <0.001
17 26.90 0.971 0.929 0.899 0.974 (0.947 ~0.995) <0.001
ke 7 27.25 0.929 0.953 0.882 0.975 (0.943 ~0.998) <0.001
8 30.95 0.923 0.867 0.790 0.939 (0.874 ~0.984) <0.001
9 31.20 0.947 0.890 0.837 0.965 (0.929 ~0.992) <0.001
10 30.55 1.000 0.873 0.873 0.962 (0.903 ~1.000) <0.001
11 30.00 1.000 0.846 0.846 0.959 (0.897 ~1.000) <0.001
12 34.75 1.000 0.953 0.953 0.988 (0.963 ~ 1.000) <0.001
13 34.55 1.000 0.881 0.881 0.944 (0.884 ~0.988) <0.001
14 33.90 1.000 0.835 0.835 0.967 (0.917 ~0.999) <0.001
15 41.15 1.000 0.955 0.955 0.964 (0.915 ~ 1.000) <0.001
16 37.60 1.000 0.880 0.880 0.959 (0.909 ~0.995) <0.001
17 40.75 1.000 1.000 1.000 1.000 (1.000 ~ 1.000) <0.001
3 W Gt DAL GV NS N Ay 2 A 1 20 d5 ™ B 1 20 3L e
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Table 4 Predicted central obesity cut—off points for boys and girls in different age groups based on BFP

P AR (2 PIxi(%) RE Fise ZPEREL AUC P{H

5 7 28.55 1.000 0.947 0.947 0.991 (0.971 ~1.000) <0.001
8 27.05 1.000 0.891 0.891 0.971 (0.935 ~0.995) <0.001
9 29.30 0.953 0.892 0.846 0.971 (0.946 ~0.989) <0.001
10 33.50 0.939 0.948 0.887 0.978 (0.951 ~0.996) <0.001
11 31.70 0.853 0.873 0.726 0.933 (0.881 ~0.975) <0.001
12 23.60 1.000 0.758 0.758 0.929 (0.873 ~0.973) <0.001
13 24.95 1.000 0.816 0.816 0.929 (0.875 ~0.972) <0.001
14 22.75 0.977 0.922 0.899 0.989 (0.976 ~0.997) <0.001
15 24.15 0.939 0.870 0.809 0.933 (0.877 ~0.976) <0.001
16 23.35 0.943 0.878 0.820 0.952 (0.904 ~0.987) <0.001
17 24.25 0.904 0.900 0.804 0.964 (0.936 ~0.986) <0.001

ke 7 28.20 1.000 0.944 0.944 0.962 (0.919 ~0.993) <0.001
8 30.95 1.000 0.846 0.846 0.949 (0.890 ~0.988) <0.001
9 30.45 0.833 0.880 0.713 0.933 (0.881 ~0.973) <0.001
10 28.25 1.000 0.795 0.795 0.956 (0.881 ~1.000) <0.001
11 29.20 1.000 0.903 0.903 0.978 (0.943 ~0.998) <0.001
12 32.70 0.938 0.931 0.869 0.976 (0.938 ~0.999) <0.001
13 33.95 0.923 0.919 0.842 0.944 (0.886 ~0.988) <0.001
14 33.45 0.880 0.894 0.774 0.935 (0.886 ~0.974) <0.001
15 36.20 1.000 0.859 0.859 0.957 (0.900 ~0.998) <0.001
16 36.25 0.867 0.868 0.735 0.899 (0.772 ~0.981) <0.001
17 32.00 1.000 0.714 0.714 0.912 (0.812 ~0.982) <0.001
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