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ABSTRACT Objective: To investigate the status of depression and social anxiety in children and adoles-
cents, and to analyze the association between body fat distribution and depression, social anxiety in chil-
dren and adolescents. Methods: A total of 1 412 children aged 7 to 18 years in Beijing were included by
stratified cluster random sampling method. Body fat distribution, including total body fat percentage ( to-
tal BF% ), Android BF% , Gynoid BF% and Android-to-Gynoid fat ratio ( AOI), were obtained by
dual-energy X-ray absorption method. Depression and social anxiety were evaluated by Children Depression
Inventory and Social Anxiety Scale for Children. Multivariate linear regression and restricted cubic spline
analysis were used to estimate the linear and non-linear correlation between body fat distribution and de-
pression and social anxiety. Results: 13.1% and 31.1% of the children and adolescents had depressive
symptoms and social anxiety symptoms respectively, and the detection rate of depression and social anxie-
ty in the boys and young groups was significantly lower than those in the girls and old groups. There was
no significant linear correlation between total BF% , Android BF% , Gynoid BF% , AOI and depression
and social anxiety in the children and adolescents. However, total BF% and Gynoid BF% had significant
nonlinear correlation with depression, showing an inverted U-shaped curve relationship with the tangent
points of 26.8% and 30.9% , respectively. In terms of the nonlinear association of total BF% , Android
BF% , Gynoid BF% and AOI with depression and social anxiety, the change trends of the boys and girls,

ELTH: EEARPFE4 (81673192) Fidb i A SR Bl 2% £ 4 (7222244 ) Supported by National Natural Science Foundation of China
(81673192) and Beijing Natural Science Foundation (7222244 )
A Corresponding author’ s e-mail, majunt@ bjmu. edu. cn

[ 2% H AR B 1] :2023-05-17  14:58:35 %% AR3E : hitp . //kns. enki. net/kems/detail/11.4691. R. 20230516. 1649. 002. html



B SN

Bz R )

- 430 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES) Vol.55 No.3 Jun. 2023

low age group and high age group were consistent. The overall anxiety risk HR of body fat distribution in
the boys was significantly higher than that in the girls, and the risk HR of depression and social anxiety
were significantly higher in the high age group than those in the low age group. Conclusion: There was
no significant linear correlation between body fat distribution and depression and social anxiety in children
and adolescents. Total BF% and depression showed an inverted U-shaped curve, mainly manifested in
Gynoid BF% , and this trend was consistent in different genders and different age groups. Maintaining
children and adolescents’ body fat distribution at an appropriate level is the future direction of the pre-
vention and control of depression and social anxiety in children and adolescents.

KEY WORDS Depression; Social anxiety; Body fat distribution; Restrictive cubic splines
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Table 1 Baseline characteristics of included population
Gender Age group
Items Total
Boys Girls ¢ P 7 - 12 years 13 - 18 years t P

Sample size 1412 716 696 688 724
Age/years 11.93 £3.60  12.43 +3.35 12.35+£3.29 9.46 £1.7 15.18 +1.66
Height/cm 152.77 £17.57 158.24 £17.09 152.33 +13.27 7.26  <0.001 142.49 +11.07 167.53 +7.26 -49.97 <0.001
Weight/kg 49.33£19.09 53.98+19.99 43.60 +£16.15 5.57 <0.001 38.63 +11.82 63.39+£15.06 -34.45 <0.001
BMI/ (kg/m?) 20.34 +4.72  20.85+4.78  20.42 +4.65 1.71 0.088 18.67+3.79 22.51+4.76 -16.80 <0.001
Body composition

BF% 0.29 £0.08 0.26 £0.09 0.32£0.07 -12.92 <0.001 0.30+0.07 0.28 +0.09 4.62  <0.001

Android BF% 0.28 £0.12 0.26 £0.13 0.30 £0.11 -7.03 <0.001 0.28 +0.11 0.28 +0.12 -0.56 0.573

Gynoid BF% 0.32 +0.09 0.28 +0.09 0.36 £0.06 -17.40 <0.001 0.34+0.08 0.30+0.10 7.34  <0.001

AOI 0.34 £0.11 0.36 £0.12 0.32+0.09 7.08 <0.001 0.33+0.10 0.35+0.11 -4.41 <0.001
CDI score 10.80 £6.92  10.54£6.39 11.06+7.40 -1.40 0.163 8.77 +5.74 12.73 £7.38  -11.29 <0.001
SAS-C score 5.66 £4.16 5.14 £3.89 6.20 £4.39 -4.82 <0.001 4.85+3.79 6.43 +4.36 -7.29 <0.001
Depression 199 (13.1) 87 (11.2) 112 (15.0) 4.53  0.033 58 (8.4) 141 (19.5) 35.54 <0.001
Social anxiety 439 (31.1) 153 (26.2) 286 (36.1) 15.84 <0.001 188 (22.2) 251 (39.5) 40.08 <0.001

Data are expressed as n, n(% ) or x +s. BMI, body mass index; BF% ,

depression inventory; SAS-C, social anxiety scale for children.
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Table 2 Association between fat distribution, depression and social anxiety (standardized regression coefficient, 8) among children and adolescents

Total Boys Girls
Items
B (95% CI) P B (95% CI) P B (95% CI) P
Depression
BF% -0.36 (-0.13,0.52) 0.421 -0.02 (-0.14, 0.09) 0.713 -0.05 ( -0.20, 0.10) 0.520
Android BF% -0.12 ( -0.51, 0.27) 0.536 -0.46 (-1.01,0.1) 0.109 -0.20 ( -0.78, 0.38) 0.501
Gynoid BF% 0.07 (-0.19,0.32) 0.621 0.30 ( -0.09, 0.68) 0.128 0.07 (-0.32,0.46) 0.720
AOI 0.02 (-0.17,0.21) 0.862 0.17 ( -0.08, 0.43) 0.182 0.17 ( -0.16, 0.49) 0.319
Social anxiety
BF% -0.02 ( -0.11, 0.07) 0.695 -0.02 (-0.13,0.10) 0.129 -0.03 (-0.19,0.12) 0.120
Android BF% -0.18 ( -0.57,0.22) 0.385 -0.52 (-1.10, 0.05) 0.073 -0.08 ( -0.68, 0.51) 0.788
Gynoid BF% 0.10 ( -0.17, 0.36) 0.469 0.33 (-0.06, 0.72) 0.098 0.003 ( -0.40, 0.39) 0.982
AOI 0.06 (-0.13,0.26) 0.527 0.22 ( -0.05,0.48) 0.105 0.09 (-0.24,0.42) 0.601
6 —12 years 13 - 18 years
Items
B (95% CI) P B (95% CI) P
Depression
BF% -0.08 (-0.19, 0.04) 0.141 0.004 ( -0.14, 0.15) 0.153
Android BF% -0.50 ( -0.98, -0.02) 0.040 0.06 ( -0.57,0.70) 0.845
Gynoid BF% 0.26 ( -0.06, 0.57) 0.110 -0.04 (-0.47,0.39) 0.865
AOI 0.23 (-0.03,0.49) 0.082 0.01 (-0.28,0.31) 0.926
Social anxiety
BF% -0.11 ( -0.23,0.02) 0.085 -0.07 ( -0.08, 0.21) 0.211
Android BF% -0.72 (-1.24, -0.20) 0.007 0.27 (-0.35,0.88) 0.395
Gynoid BF% 0.36 (0.02, 0.71) 0.037 -0.14 ( -0.56, 0.27) 0.499
AOI 0.31 (0.02, 0.59) 0.034 -0.03 (-0.32,0.26) 0.824

The standardized regression coefficient of 8 was calculated using the general linear model. All models were controlling for gender, age, weight,
height and body mass index. BF% , total body fat precent; AOI, Android-to-Gynoid fat ratio.
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HR, hazard ratio; CI, confidence interval; BF% , total body fat precent; AOI, Android-to-Gynoid fat ratio.
B 1 JLEE D Android il % Gynoid JiE i3  AOT SRR 5 MAR(A ~ D) A & (E ~ H) IAERM R
Figure 1 Nonlinear association of Android BF% , Gynoid BF% , AOI, BF% and depression (A — D), social anxiety (E - H)
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Figure 2 Nonlinear association of Android BF% , Gynoid BF% , AOI, BF% and depression (A — D), social anxiety (E - H) in different gender
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