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[Abstract] Objective To describe the body composition related developmental characteristics
in Chinese children and adolescents aged 3—17 years. Methods Data were obtained from the ‘China
Child and Adolescent Cardiovascular Health (CCACH) cross-sectional survey’ in 2015, which
including seven cities. Questionnaire survey, anthropometric measurements were carried out with body
composition also measured, using the Hologic Discovery Dual Energy X-ray Absorptiometry (DXA)
scanner. BMI, fat mass percentage (FMP), fat mass index (FMI) and fat free mass index (FFMI) were
calculated. SAS 9.4 and SPSS 20.0 softwares were used for data analysis. Results A total of 10 867
participants aged 3—17 years were involved in this study, including 5 512 boys (50.7%). FMP in boys
decreased obviously between 10-15 years old[ 8 =-1.811 (95%CI: =1.987 - =1.635)]. FMP in girls
decreased between 3-7 years old [ 8 =-0.896 (95% CI: —1.100 — -0.691)] and increased obviously
between 12-15 years old [ 8=0.989 (95% CI: 0.753-1.224)]. In general, FMP in girls were higher
than that in boys in every age group, except for the 9 and 10 years old groups ( all P<<0.05). FFMI of
boys was higher than that in girls at all ages. Differences on FFMI were getting bigger between boys
and girls in the 11 years old group and above. FMI increased with age [boys: 8 =0.033 (95% CI:
0.018-0.048); girls: 8 =0.192 (95% CI: 0.181-0.204)] and intersected between genders. Adiposity
rebound age was earlier in the obese group than that in both overweight and normal weight groups.
FMI in normal weight boys decreased with age and remained lower than 5 kg/m’, while FMI in
overweight [ 8=0.114 (95%CI: 0.091-0.136)] and obese [ 8=0.211 (95%CI: 0.176-0.245)] boys
increased with age. FMP in boys decreased with age from 10 years old in all weight status groups
[ normal weight: 8=-0.836 (95%CI: —0.924 — —0.748); overweight: 8=-1.090 (95%CI: —1.269 — -0.910);
obese: B=-1.144 (95%CI: -=1.321- -0.967) ]. BMI, FFMI, FMI in girls changed with age similarly in
all weight status groups and increased from 8 years old [normal weight: 8=0.174 (95% CI: 0.165-
0.182); overweight: 8 =0.325 (95% CI: 0.304-0.346); obesity: 8 =0.447 (95% CI: 0.406-0.488)].
Changes in FMP in girls increased significantly with age after 12 years old [ normal weight: 8=0.963
(95% CI: 0.851-1.074); overweight: B =0.910 (95% CI: 0.695-1.125); obesity: B8 =0.895 (95% CI:
0.569-1.221)]. In total, correlation indexes of BMI and FMI were strong (boys: r=0.767; girls: r=
0.873) and were different in various weight status groups. Conclusions The growth chart of BMI
presented inconsistently with the different developmental characteristics of body fat, and gender.
Measurement on body composition needs to be developed for children and adolescents to give more
precisely assessment on growth and development of children.

[Key words] Fat mass; Free fat mass; Body composition; Children; Adolescents

Fund programs: National Key Research and Development Program of China (2016YFC1300100,
2016YFC0900602); National Science and Technology Support Project of China (2012BAI03B03)

DOI:10.3760/cma.j.issn.0254-6450.2020.02.014

JIE P25 18 TIN5 1) A R FIBE T ZE I IR
L EZR A BMIR R RO R BT
BRI BRI 0 A SRR S BB R Z BT LA
AN AR I A AR A XURS: , 2 PR R S AR g s i
/B A AT S8, RBURNT AR 7% . BMI
FERREIX A3 Mg W AL ZURNAE NG W 4120, VR AP AR Y
R Wi & & W T e e s A TR 2 s BRAE | T ZEAS [R]44
HURE AR, SRR LU JCHR 8 2 WA R] , 7E P
fli ib T A K kB B B L 3E T /D AR i Ry R B
K KRRy (body composition ) 75 76 A A L B &
SN 1 B=2 N Wik ) A E o P E 1 e el
FEAAR B 187 430 i i AL SR g 1 2 8L 40
AT s FEHEAF F AT, NMRIEI SR E
IO 51 25 S AN B S, TR AR 5 PR IR & 1 E 4y
HERH ATt AR NR I 4l 28U R e M A
I e AT B LG, LS DR & B N %
FEAEMEN2E R . AFFER A ELE T AR s

5 #F 2% (China Child and Adolescent Cardiovascular
Health Study , CCACH) I £ %54k , >k HI BUHE X 2k
& % (dual energy X-ray absorptiometry, DXA) £ K
FEHETEAN SRR 7 S AR B I & & f ik L E 5 D
ARG A ZY AERR AL ZU R & B RRE , Hh Rt 2=
S, i i BMI S WeAA oy g & i T Sk, A B T
TR Sk J 1 B N 2 W R AR AR I, SR A JHE
1) 5 BB B RGN R IR R T REI R T 55
(G 2R 55, AT AT Ayl R S s e 1 AR Sl g fi o &2
==

H.&ho

M&EEFE

1. BFFE R4 R IE T CCACH BFST , R 4y 2 3%
FERIRE 7 i K 2208 TV b R AL o A 2, 4
SRR 5 AAE 7 3 7 AT, SR AR R
GRS et ORHEE PR L B BRI R 3 ~
17 2 Wi DUB L E T A4F 10 867 4117 AHFE AI4H



BRI TR 20204E2 A 55 41 555 28] Chin J Epidemiol, February 2020, Vol.41,No.2 . 215 -

AFRUE R PR IR T A L, HERRAR I . DARZ A
55 R4S 5 Qi WA IR FH 52 i 98 B8 S AR 1 o0 1 245 )
(RS ) s WA FRpe sl iR N A SMRHFEARAE A
WA M S LA 5 () B vay A E R L1 1R 4 1 U 31
(R =204 kg, 555 =197.5 cm) ; OFH B4 ©FF
(53 M 435 A o8 A ) 2 P 5 (XL 28
P MR A5 ) s D-4< AR HI M 7
A BMIF) ZE<4; @R, AWF5E L E#LE
WEIE TS B2 5y 24t v (L HESCS 0 2012062) , BT A
PTG i W NS R R

(D) IR s EENAARE N 50k BRTE
P B A, BER A A AR L WS [R) 4, (R U2 L
S

(2) B (Al o5 - B I SRS 6 310 0.1 cm; (A E
RS0 2 0.1 ks B AR 0 4 2 0, HOF 1
. K H 3% [E Hologic Discovery & %1] DXA ‘5 % J&
AL, F B[ B i IR B %% B2 T 4 %% 23 (International
Society for Clinical Densitometry, ISCD ) b5 5 4E
7S IR N a1 = 3 N A S = B s 7 B O |
Discovery-W #F 17 il & , H fth 6 4~ Ik 1 >k H
Discovery-A ¥ #% if 17 I & , Discovery-W 5
Discovery-A Z [i] ] [A]—FR fEARREHEA T B4 i, 12
ZETE R G AV 5 SR H Hologic £ g% H 4l %k
A3 G A SRATE A W PR S 4 S g g 7 2E 205 £
e 1Y AN i

3. miE AR A SRR 4R N B34 ISCD
WAUE ) [F]— 1 i RE AR B E I T 15 I @
VR T B A AR5 T 0 4 15 44 5 S A A
RO ARALAS 3 U, TR UERA JEE , Tk AR SR 2
o BT IR s OBLAS T FE < B H AT, {5 R br v A
REXHLAR AT RGE T

4. & SCRHAEARME : O B3 ~ 5% L
FHHE 0~ 18 % JLE AR SR F AR Kt
LAEY 6 ~ 17 % LECR I8 )L DA
(o < A R A S SR I IO 5 N o 4
R E R FIAE R 3 4H ; BMI= 1R 5/ 5 5 * (kg/m?) 5
QNIg 5 J F-F5 85 (fat mass index , FMI) =4 & I8 fifj i
/5w  (kg/m?) s @FE AR 5 41 215 1 45 $X (fat free
mass index , FFMI ) = 4= B JE i [l 41 41 1/ & 5
(kg/m?) ; AR I & & E 43 L (fat mass percentage,
FMP) = 4= By IS )17 J5 /A EE X 100% .

5. gt aE oA Bl R ] EpiData 3.0 HP4BU5%
ALK SAS 9.4 FRAFXTE IR A TR B AR A R

FH SPSS 20.0 A1 7 ge 22 0. R x £s ik
FMI . FFMI & FMP Fifi 5788 25 A0 1 50, >R FH a7 B AH OC
SR TTIE S AT OGO & SR T BRL - 3RO BMI I
FMI YOI o BRfF 78 AR 1 (9 20 [R) L AR o K56, il
AR AR AL A SR M mUE 20 #r, L P<<0.05 2%
SAGIFEE .

s R

1 —JBRASAE L0 A 10 867 111 3 ~ 17 % L
A A5 512 N(50.7%) , LA 5355 N(49.3%),
(116 £4.4) %  HP B AE(11.424.4) % L4
(11.7£45)% .

2. 4 FPAR AR R KT - BARSFE b5 (v £ ) Bl AR
AR LA 1,2,

34567 891011121314151617
i (%)

B1 R 73 ~ 172 JLERER I & & H 5 L (FMP)
Rt AT 4 AR T fh 28

28 1 A BMI

24+ L
16 & -
125 . T I T FFMI

; :...I...}...I...{..,{,.{...]...]..{...[.......I.......

03 4567 891011121314151617

Fi ()

m

Fe 4k

[\
o0

[ &E BMI

—!—%Mﬁ

Lo It FEMI

345678 91011121314151617
i (3)

TE : FMIN IS R 50 FEMIL AR IR 21 S UR A8 5K
B2 P 7 AT 3~17 % LEA RIS B AR
Bl e A2 Al 2k

_— = NN
NN © s

Fe 4/ (kg/m?)

o0

(=T




- 216 - HA AT A8 202

042 A% 4145521 Chin J Epidemiol, February 2020, Vol.41,No.2

(1) FMP: B4 FMPTE 10 ~ 15 % 4H BHAE IR IG 1K
MG R FE[B=-1.811(95%CI:~1.987 ~ -1.635) ,1=
-20.182,P<0.001],15 % V5L AN . [B=0.215
(95%CI:-0.188 ~ 0.619) ,1=1.045, P=0.296] ; Z /=
FMP 7 3 ~ 7 4 204 B A I 3K T B a3 [ B=
-0.896(95%CI:~1.100 ~—0.691) ,t=—-8.585,P<<0.001],
7~12 % AL AR B [ 8=-0.050 (95% CI. -0.204 ~
0.103) ,t=-0.643,P=0.520], 12 ~ 15 & FEAE IR K
1 B [ B =0.989 (95% CI. 0.753 ~ 1.224) , 1=
8.236,P<<0.001], 15 % LA ZE b AN 52 [ B=0.069
(95%CI:-0.217 ~ 0.354) ,1=0.471,P=0.638] . &
9 % (1=-0.704, P=0.482) F1 10 % (1=-0.780, P=
0.436)ZH LIS, LA FMP & 1 5 A4 (1 P<<0.05) .

(2) BMI: BfA 5 A BMI 4otk (A 11 2
H,1=1.922,P=0.055;13 % 4 ,1=1.455,P=0.146;
15 % 4, 1=1.525, P=0.128; H b 4F {$ 4 1y P<
0.05)

(3) FFMI: % A FEMIAE 3 ~ 17 8 S AR IR B
YIS T Aod: (3 P<<0.05) , 11 B VUG, A f %
A [ FEMI 22 5 (R FE AR K

(4) FMI: 5 A= Fn £ A= (%) FMI B 4T % 22 A6 1
A K Z A 28 3L, WA I AT 0 185 4 T 35 in 4 7 34
[ B4 :8=0.033(95%CI:0.018 ~ 0.048) ,1=4.364,P<
0.001; %2 4 : B=0.192 (95%CI: 0.181 ~ 0.204) , 1=
32.385,P<<0.001) ],

3. AR EE RS LEE AR B 3 AR A A - 2 5 11
3 ~ 6% 4 BMIUJF R BG4, RN 2 SR AR i A
JHEZE/IN T 8 AR R 2 5 BB AR AN R AR IR

2H BMI ., FFMI Fifi 41 4% A8 A0 175 150 201 5 I o A 0% 1) 34
T, 53 A TE 5 PR EE 4] FMI BEAF I 36K i Aa FRAI a3
— HPRFTE S kg/m’ LR [B= -0.011(95%CI: =0.020 ~
-0.003) ,t= -2.573, P=0.010] , 8 HH [B=0.114
(95%CI:0.091 ~ 0.136) ,:=9.934, P<<0.001 ] FIAE }
ZH[B=0.211(95%CI:0.176 ~ 0.245) ,1=12.096, P<
0.001 ] i FMI A3 B It 119 34 Jon e 35 5 AN [] A AR 25
2 Y A FMP 76 10 % LU J5 52 BB AF 0% 386 4 1T R [
L IE W IR E 4 . =-0.836 (95%CI: -0.924 ~
-0.748) , 1=-18.687, P<0.001; ## & 4 : B=-1.090
(95% CL:-1.269 ~ —0.910) , t=-11.923, P<<0.001; JIt'
fiE4H . B =-1.144 (95% CI: -1.321 ~-0.967) , 1=
-12.707, P<<0.001 ] ; AR AR E R A 4 % A2 1) BMI
FFMI FMI B AF #5828 A LA, Lot FMIAE 8 %/ L
Jo I BE AR K LR I EE AR p=
0.174 (95%CI: 0.165 ~ 0.182) , 1=40.452, P<<0.001;
L2 :8=0.325(95%CI:0.304 ~ 0.346) ,t=29.777,
P<<0.001; LJIEZH : B=0.447(95%CI : 0.406 ~ 0.488) ,
1=21.483,P<<0.001 | ; £ FMP (728 4k 12 % D J5 &2
Tt A o 14 B 3 i R A L IE R AR A . p=
0.963 (95%CI:0.851 ~ 1.074) ,1=16.920, P<<0.001;
B . =0.910(95%CI:0.695 ~ 1.125) ,1=8.325,
P<<0.001; IEELH :8=0.895(95%CI:0.569 ~ 1.221),
1=5.428, P<<0.001]., W#1,2.

4. BMI Ml FMI (9 #H &« B FoRF |, BMI I
FMI A AR 58 (T 4 . r=0.767;; w4 . r=0.873),
ANRMA IR A L /DA BMI A FMI ) r AN, UL
3. EIEFARE GBE AR, B AR

R AFEARFAREST LR BB ARG 5 50 2 BB AR AR A5 00 (v £s)

P IEHKE (=3 678) A (n=956) AEE(n=878)
(5) BMI’ FMI FFMI FMP BMI’ FMI FFMI FMP BMI’ FMI FFMI FMP
(kg/m’)  (kg/m’)  (kg/m’) (%) (kg/m’)  (kg/m’)  (kg/m’) (%) (kg/m’)  (kgm’)  (kg/m’) (%)

3 150408 47406 10.7+£0.7 30.6+33 17.1£04 64409 113405 36.1+4.1 189+0.7 77421 11.7£15 397495
4 15.0+08 45407 10940.7 293+35 169403 56407 11.6+£0.7 324+37 191+£12 74+14 123407 372+42
5 149409 42406 11.1£0.7 275+3.1 17.0£04 56%08 11.9+0.7 31.94+4.1 200+1.8 78%+14 127+1.1 37.9+44
6 150+1.1 4.1£08 11.1+0.7 26.6+3.8 17.6+£0.5 53%£1.0 122407 302444 208+20 79+1.6 129+1.0 37.6+48
7 155+1.1 40£1.0 115409 255+4.6 183+0.6 56+1.0 122409 315447 221421 8.1+1.6 132+1.1 37.8+45
8 158+12 4.0+09 11.8409 252443 19.1+07 62+13 128409 324+49 227420 8718 13.8%£1.1 385+43
9 161%14 43%1.1 118409 262+48 198+08 6913 13.1+1.0 342444 249427 10.1+£2.0 146+14 405+45
10 166+*1.5 44+12 12.1£09 262+49 209+09 7.6x1.6 133+£1.0 363+40 253+24 100*1.7 148+*1.5 403+4.0
11 173417 45413 129413 258+53 21.64+09 72416 144+14 334461 267124 107+1.8 157+£1.6 40.5+3.8
12 177218 44%13 133+15 244456 226+1.0 72+1.7 15117 322460 27.0+2.0 102+1.7 165+1.7 38.1+45
13 182416 4.0%1.1 145+1.5 214+44 23.1+1.1 68+14 161417 297+52 283424 100+=15 18.1+1.9 356%4.0
14 188%19 38%+1.0 151+£14 199+3.8 238%1.1 68+1.6 17.0£13 282454 293+25 97424 19.1+1.5 332456
15 192418 39+12 15514 200+3.8 244+1.1 68+1.5 17.6+12 27.6+49 297424 98423 195+1.7 332454
16 198419 43+1.6 158+£1.7 21.0+47 248+10 7.1+14 17.6+13 28.5+48 305+27 103+25 198+1.9 33.9+54
17 202419 42+16 160+£15 206+50 253+1.1 7.1+14 18.0=12 28.0+4.5 31.0+26 103+24 202+19 333+55

4 FMICHAR I B 4850 FEMI R ARRR AL SUR 4550 FMP M RAR I & & & 4t



PRI A2 5 2020452 A 4541 54521 Chin J Epidemiol , February 2020, Vol.41,No.2 . 217 -
2 ARFRRERE AR Bt Fa B AR NG 7 & 1 A oy LU BRI AR A Ol (R )
P AT (n=4 086) T (n=823) HE R (n=446)
( w ) BMI FMIﬁ FFMI FMP BMIﬁ FMI FFMI FMP BMI FMI FF MI FMP
(kgm’)  (kg/m’)  (kg/m’) (%) (kgm’)  (kg/m’)  (kg/m’) (%) kgm’)  (kgm’)  (kg/m’) (%)
3 150409 54408 10.140.6 345+35 172404 69+05 10.7+0.6 39.3+2.7 - - - -
4 148409 50408 103406 327440 173+04 6.6+1.0 1114506 372+46 192409 82408 114409 41.8+2.1
5 148+10 48408 104+0.6 313438 172404 64+07 114407 36.0+3.8 197+12 81+1.1 11.7+0.6 409+3.4
6 148+1.1 45409 104+07 302+43 175405 6.1+1.0 113406 351+41 204+19 80+15 121+1.1 395443
7 150%1.1 43409 10.7+£09 28.5+43 17840.6 6.1+1.0 114409 346%47 207516 79418 12.1+12 39.0+54
8 153%1.1 44+1.0 109409 28.5+4.6 183407 62+12 120209 34.1+47 218419 86+1.6 127+1.1 40.1£39
9 157413 46+1.0 113410 28.6+4.6 192408 7.0+1.1 123%1.1 36.0%4.0 225+17 88+14 134+1.0 39.5+39
10 16.0%x1.5 48+1.1 11.5£1.3 29.1£47 202+08 69£12 129%1.1 34.6+50 24.1£20 9.1x1.5 145+1.4 383£4.0
11 172415 49411 124412 280+42 214408 75+12 138412 352443 256425 10.0+1.6 154+14 392436
12 177416 50+10 127411 28.1+38 222+10 7.6+13 145+1.0 343+40 268+21 103+1.8 160+1.5 389+36
13 184+18 55+12 131412 294+44 230+1.0 82413 150+1.0 352439 287422 11.6+1.6 170414 405+32
14 19118 59+13 134%1.1 303+44 239+1.1 87%13 152409 362437 289418 11.0£2.0 169+1.8 39.1+38
15 197418 6412 134£1.0 321440 24511 92412 153+12 37.64+3.7 289420 11.8+12 17.0+14 41.0£25
16 200%£19 6713 134+1.1 33.14+43 250+1.0 9.8+£13 152412 39.14£3.6 29.6+22 128+18 17.0=1.7 43.0+4.1
17 203%18 6715 13.6+12 328445 251+1.1 9.6%13 154409 383+3.7 298+1.6 128+19 16610 432+44
T : FMLA AR B8 45 ; FEMIAAERR I 4UT 4645 ; FMP SRR I & 1 43 L
R3 AT LT E 4 BMI AR B8 U0 AR 0
.- it EHIRE A a3
r PN r NEL r PN r N
W
3~ 0.872° 713 0.580° 552 0.489° 87 0.786° 74
6~ 0.907" 2221 0.643" 1379 0.606° 399 0.794° 443
12~17 0.839" 2579 0.462 1747 0.336' 470 0.533" 362
g gas
3~ 0.860° 658 0.727* 574 0.576* 53 0.790" 31
6~ 0.864° 2020 0.590° 1396 0.526* 369 0.749* 255
12~17 0.879° 2678 0.747° 2116 0.709° 401 0.615° 161
Gt
3~ 0.835° 1371 0.607° 1126 0.590° 140 0.767° 105
6~ 0.884° 4241 0.579" 2775 0.555" 768 0.784° 698
12~17 0.778" 5255 0.538" 3 863 0.431° 871 0.465 521

e A A BT, P<<0.05

W& ZH R T2 A r I B AR IR R i s e 3 ~ S W
16 ~ 11 2 41 [F]FE R B0 R A8 FL 2 r 51, B 4 i
=L M 12 ~ 17 B AL AE LA r 5 I, 1B
LN ERT TN
Wi

ARHFFRLGER B 7,3~ 17 % LEH A Ng 4
SURNENR D5 4 2B A 3 K R B IR SR — 2 A
AR TR A L2 75 /D 4FE BMI AT EMI Y r AR, A9
PR L AR N 105 2 AR I 2 20, AR IR i 4 &
BLALHG LA B A b0 i A a1 A
2R NE 7 I B A SR A R IR — R 518
PGB | P AT 0 BESR FH SRS ME 1) R A
sy, BAWIIE RN, BMI 504 K2 R IR LA
B S EAR S W L T AR AR Y R

I FE AT, BEAS TR S5 W & A FNBE T I A f
AR A AYRFSE 27, BMI AR 8% L 54 B0 o6 1
AR aR , JCH R F/ A0 e 55 MR A et = . BMIT
T B Ry PR R I AE AN REAER Y X 3 BRI 4 2R
AEREWT S, HIBA PRI R A 22 5
AL T DR I R AR LUE Y,
% 4= BMI 1 FFMI ) & B 22 fb it e (R u], 30
FEE ka4 4= BMI A FEMI S AR 2 B AR 17 11
BRI HG, H 11 % DL, FEMI 3% 58 5 i 7 2%, #il
B FFMI 22 BRI O BOR . BIIRE  Aid & 4
A TERR I E B AR A LUS , BMI S AARAL T 18 ka3
{RRAEAS AT BN R 01 1B 4 SR R 1D 2 2L R g
D LA 2 B RRAE AN AR ], AR 11 2 DA R A
e, JENE W7 4L 2L B I BTk T BMI RS K 1 43 .
AN, B A e A FMP BE AR I3 38 K & & R A —



- 218 - PAETA TR A 24 202042 A 55418552 Chin J Epidemiol , February 2020, Vol.41,No.2

5,10 % LU 55 4= FMP I i 5 PR R AR 8 100 K [
A LA 12 % L) FMP 2 P 5k ot A 1% 186K i
TR FE 15 % DUs 55 A fiZe A= 1) FMP RifiAF 428 1k
EHANI W H, BMI A FMI Y r 76588 58 1) 5 4=
AR, LR 12~ 170 e St A F NS
Ao g5 LA BMIB B i i s T B A Ot
BB ARG I % B BVRFIE K BMLYE M PEA
TRRE NG & B HEARET, TR RE X 20 B 105 2l 2L Ak B
22, 78 55 A Ak A PR s B 22 A5 43 o

s ] 55 DU K [ S At B 5 7 55 8 A (KNHANES)
R 10 ~ 15 % & #1) FMIFT FMP 34 3¢ Bl A 32
B 2 e R, B A 10 5 LR
FMILZ T R EE 15 % LURRSAE T+, B4 FMP 78
10 ~ 15 % Z [ REAR, IFORFFIRKF- . FFE 4 R
TEHEFE ARG 10 2 LUG JLE /D AE A 448
bkt —. 52 2008 4 B R ARG 0 B
AT T S 8 ~ 20 B ABERIAR AR, I 4 B iR
THNFBANMEER, B AR, 3
[ 4 ~ 20 B KRBT #1575 I A e b Bl A
FEIFAF S B A R S SRR ) 22 % Lz 75 20
SRR TR A X0, FE R B s EECh —31

AR FE R BEBERIAE 0 7 v, % 3% 1 22 3T i
JLEBATREMSE AR K EA — & RN, JFA
PEAY 53 23 AR I RE YN, AU 283 A% 1 HE R PR A
1E, P47 8 A I 0 St S 4, Bt 9 45 SR P A R A
e BEAN, [ P RS 43 B A7 1 A 350 2R P B V5 vk
SCE A H BT SR VA LA 53 AR SR
K DXA PEAG AR A e mf PR B, BREAS R R B
FERSGAVE R o ASIFTE I e B 7 A 1 1 4
A TOTE UL R SR B AR A0 R R 2E A 7 T SR AT A B
B E A MIE W IR R, T BRI 45 Rk
SR I B R AR 5 1 AR I L AR S AR EDIR S
ZIRIER FR o HR A8 AL G IR T A,
WFFE 45 S A 2 3 E AT LR 75 T

ML E10~ 128 LU, i B, BAT S
P LAAE G DT L2, B0 LA A3 hn ok 3 . BMI I
FMI R AR A — 350, JUH 53 A= 1) BMI h 4 i
TRBE AR AL O RRAE , A5 S X LB VEA T B R
PR ATPEA
FlzERge  FA S 7 R AEAE R 25 o
CCACHTIH @ BT fEAFH JB/NT XIFAE B DT #I 5 R
I T WS SRR (R R LRMIRIET) 5 XIBE (R #LRHBIESE T
JEILEEEE R ) 5 RS A (R 5L BB h O R ERCE IR
JeETLHEERE) 5 A8 AR (R E R MR LB B ) 5 70
W TR A5 (AR5 — EEBE ) 5 XDk 0l LB R (e

A LE R 0 ) 5 W TR D7 TR R R R OB
W7 B R (R EREMELBHERE) 5 3 BB (AR
)5 TN IRES BRI T R BER )

EHi BT A 25 CCACH I & i35 H 4L 01 i 2 51 e 1
2l ) A

2 £ X Wt

[1] Garvey WT, Garber AJ, Mechanick JI, et al. American
association of clinical endocrinologists and American college of
endocrinology position statement on the 2014 advanced
framework for a new diagnosis of obesity as a chronic disease
[J]. Endocr Pract, 2014, 20(9) : 977-989. DOI: 10.4158/EP14
280.PS.

[2] Cole TJ, Bellizzi MC, Flegal KM, et al. Establishing a standard
definition for child overweight and obesity worldwide: international
survey [J]. BMJ, 2000, 320 (7244) : 1240. DOI: 10.1136/bmj.
320.7244.1240.

[3] Dietz WH, Robinson TN. Use of the body mass index (BMI) as
a measure of overweight in children and adolescents [J]. J
Pediatr, 1998, 132(2) : 191-193. DOI: 10.1016/S0022-3476(98)
70426-3.

[4] Power ML. The evolution of obesity[ J]. Ann Clin Biochem: Int J
Lab Med, 2013, 51 (5) : 622-623. DOI: 10.1177/000456321350
9550.

[5] BRIFI5 KA. JLE AR R B RIS FRARBLVEA b vl 04 0 ] A A

BRAELT]. b A& E LR 2k, 2008, 3(6) : 461-470. DOL: 10.
3969/j.issn.1673-5501.2008.06.010.
Chen FF, Mi J. Application of evaluation criteria for children
development and nutrition and its limitation [J]. Chin J Evid
Based Pediatr, 2008, 3 (6) : 461-470. DOI: 10.3969/j.issn.1673—
5501.2008.06.010.

[6] Wang YF. Is obesity associated with early sexual maturation? A
comparison of the association in American boys versus girls[J].
Pediatrics,2002,110(5) :903-910. DOI: 10.1542/peds.110.5.903.

[7] Liu JT, Wang L, Sun JH, et al. Bone mineral density reference

standards for Chinese children aged 3—18: cross-sectional results

of the 2013-2015 China Child and Adolescent Cardiovascular

Health (CCACH) Study [J]. BMJ Open, 2017, 7(5) : 014542,

DOI:10.1136/bmjopen—2016-014542.

ZEWE, U, SRR L A T E 0 ~ 188 L T AR R AL

A Kl 2k (1], A JLRR ¢k, 2009, 47 (7) - 493-498. DOL:

10.3760/cma.j.issn.0578-1310.2009.07.004.

Li H,Ji CY,Zong XN, et al. Body mass index growth carves for

—
o]
[

Chinese children and adolescents aged 0 to 18 years[J]. Chin J
Pediatr, 2009, 47 (7) : 493-498. DOI: 10.3760/cma.j.issn.0578—
1310.2009.07.004.

(9] MR DAEMIRIAETZE NS WS/T 586—2018 “=i% L # />
AP S IO A (S ] b i Aot i, 2018.
National Health Commission of the People’ s Republic of China.
WS/T 586-2018 Screening for overweight and obesity among
school-age children and adolescents| S |. Beijing: Standards Press
of China,2018.



e

WATHGA 248 202042 H 5541 5:55218]  Chin J Epidemiol, February 2020, Vol.41,No.2

- 219 -

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Himes JH, Dietz WH. Guidelines for overweight in adolescent
preventive services: recommendations from an expert committee.
The expert committee on clinical guidelines for overweight in
adolescent preventive services[J]. Am J Clin Nutr, 1994,59(2) :
307-316. DOI:10.1093/ajcn/59.2.307.

Liang YJ, Hou DQ, Zhao XY, et al. Childhood obesity affects
adult metabolic syndrome and diabetes[J]. Endocrine, 2015, 50
(1):87-92. DOI:10.1007/s12020-015-0560-7.

F R, BHAR 18, 0k, 45 N R DU US4 5
5 R EARMFE AR B ST AT [T ). Th AR TR PR 243K, 2017, 51
(8):746-750. DOI:10.3760/cma.j.issn.0253-9624.2017.08.016.
Wang ZH, Yang YD, Wang S, et al. Analysis of association
between appendicular skeletal muscle mass index and main
anthropometric parameters among overweight and obese adults
in China [J]. Chin J Prev Med, 2017, 51 (8) : 746-750. DOI:
10.3760/cma.j.issn.0253-9624.2017.08.016.

Chung S. Body mass index and body composition scaling to
height in children and adolescent [J]. Ann Pediatr Endocrinol
Metab,2015,20(3):125-129. DOI:10.6065/apem.2015.20.3.125.
A2 [ LA S A I AT 5 MR 2L, o 5 T 77 42 1 oo i
A Pfd . 4 0 ~ 6 2 LI B AL IS IR AT 2 E LT ).
sl JLRHLE,2008,46(3) : 179-184. DOI: 10.3321/j.issn: 0578~
1310.2008.03.005.

The National Task Force on Childhood Obesity, National Center
for Women’ s and Children’ s Health. National epidemiological
survey on childhood obesity, 2006 [J]. Chin J Pediatr, 2008, 46
(3):179-184. DOI:10.3321/j.issn: 0578-1310.2008.03.005.
Kang MJ, Hong HS, Chung SJ, et al. Body composition and bone
density reference data for Korean children, adolescents, and
young adults according to age and sex: results of the 2009-2010
Korean National Health and Nutrition Examination Survey
(KNHANES) [J]. J Bone Miner Metab, 2016, 34 (4) : 429-439.
DOI:10.1007/s00774-015-0686~y.

Kelly TL, Wilson KE, Heymsfield SB. Dual energy X-Ray
reference values from

absorptiometry body composition

NHANESL[J]. PLoS One,2009,4(9):€7038. DOIL:10.1371/journal.

[17]

[18]

[19]

[20]

[21]

pone.0007038.
Wells JC, Williams JE, Chomtho S, et al. Body-composition
reference data for simple and reference techniques and a 4-
component model:a new UK reference child[J]. Am J Clin Nutr,
2012,96(6):1316-1326. DOI: 10.3945/ajcn.112.036970.
fIRHE, B D5AR , INEE, 55 AR 7 ~ 18 % 2 A PR A AR
SRR AR IR IR AE RO & 22 5 [T ], SUR BT B2, 2007,
34(17) :3286-3288,3290. DOI: 10.3969/j.issn.1003-8507.2007.
17.033.
He CY, Tao FB, Sun Y, et al. Distribution of body composition
indexes of students aged from 7 to 18 in Anhui province by age
and gender and the urban-rural difference [J]. Mod Prev Med,
2007, 34 (17) : 3286-3288, 3290. DOI: 10.3969/j.issn.1003-
8507.2007.17.033.
TKIMAE. IIARAE 7 ~ 12 2 JUBE SRR B AR 1 10 284k
F[T]. ANZE2E244), 2008, 27(2) : 167-173. DOIL: 10.3969/j.issn.
1000-3193.2008.02.008.
Zhang YX. Trends in skinfold thickness and body composition of
children aged 7-12 in Shandong province from 1995 to 2005[J].
Acta Anthropol Sin, 2008,27(2) : 167-173. DOI: 10.3969/j.issn.
1000-3193.2008.02.008.
o= AU )L AR50 [0 ). P E A4 (R4, 2015, 30
(29):4989-4991. DOI:10.7620/zgfybj.j.issn.1001-4411.2015.29.25.
Ji CL. Body composition analysis among preschool children|J].
Matern Child Health Care China, 2015, 30 (29) : 4989-4991.
DOI: 10.7620/zgfybj.j.issn.1001-4411.2015.29.25.
A S T 7 i 9 N A R e 3 DA R N W i
[J]. a4 R4, 2017,32(5) :985-987. DOI: 10.7620/zgfyb;.
j.issn.1001-4411.2017.05.39.
Xu LJ, Zeng GZ, Yang MF, et al. Body composition analysis
among preschool children in Xiamen city [J]. Matern Child
Health Care China,2017,32(5):985-987. DOI: 10.7620/zgfybj.
j.issn.1001-4411.2017.05.39.

ik H#1:2019-05-15)

(ARGt 7 F57)



