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[ Abstract] Objective To examine the effect of childhood abdominal obesity on abdominal
obesity in adulthood. Methods Based on data from the “China Health and Nutrition Survey
(CHNS)” 1993-2011, the participants who were followed up at least once in childhood (7-17 years
old) and adulthood (=18 years old) were the potential eligible ones for the inclusion. The first follow-
up data in childhood and the last follow-up data in adulthood were finally included in this study, and
there were 1 366 participants (males: 61.4% ). Partial correlation analysis was used to examine the
correlation of waist circumference in childhood with adult waist circumference. Cox regression model
was used to examine the effect of abdominal obesity in childhood on abdominal obesity in adulthood.
Results The median follow-up of this cohort was 10.4 years. 36.4% (28/77) of children with
abdominal obesity remained abdominally obese in adulthood. The coefficient of partial correlation was
moderate for association of childhood waist circumference with adult waist circumference (r=0.32,
P<<0.001). The risk of abdominal obesity in adulthood was significantly increased in abdominal obese
children (HR=17.54, 95% CI: 4.91-11.58) compared with children with normal waist circumference.
Conclusion Children with abdominal obesity significantly increases the risk of abdominal obesity in
adulthood.

[Key words] Obesity; Waist circumference; Childhood; Adulthood

Fund program: National Natural Science Foundation of China (81673195)

DOI:10.3760/cma.j.issn.0254-6450.2020.03.020

AR, LT AR R AR . 528.9% . JLE T AR AL 2 S BOL IR LAy
T 1993 —2009 4FF L EF AERGEEMERN  HHE . MAh B ENERE A LR AR S AR
N 81%IGINF] 18.0% , BTN AR 15.3%38 0 WIAAFAE Pl B, JLE T A7 0T RG IE R



- 386 - rRAE A TR 2R 2020 4F 3 A 55414453 Chin T Epidemiol,March 2020, Vol.41,No.3

AT 2 TRUWE PR FLC LA B O KUK - H AR
FHBMIR I F/ALE, (2 BMI AN REHER Y F
AMRBYECSCARERERE S o T FEIRE Sz WA B s s 7
M EBURE . 1 H , 5 BMIA L, I 58 5 i
T b FHEIDRE A A LA P Y KB, ELE
b T2 B G L ) BMI -5 AT 1 P 114
KR BEAWTFEMIE ) LI -5 AR &
HASPERREISCR o ABESE B AT L E IR RUAC
X AT SR R S B 52 ), Sy e P AT A AE
(B iR R AR

BREHE

LGB R VR - 3 T v [ B fil B 5 8 IR 0 A
(CHNS) 1993 —2011 4F-HF58 Bl , 1% A i 22 =L
KRB SY R N LR e v E CDC 3 55 5 g
T GAETFRE . R BN Rl T
<y R LT A 5 N = 2 1 = N I= 0 e
BOHE R o ABFTEERIF I G 76 LI
FAEH DA 1R AR IE R T B ()38 B e K
AHFFE LILEEIAZE 1 R AR e 1 A A 45l
SRR ILE WA SAE I . CHNS JLE FE VIS N
SAPENG], Forf 1993 4EF1 1997 4E #E 17 1Y+ BA 51
o3 LTS 594 F 541 N, HARAE AR 1T BAA He A 55
231 N WEE R PERMLE I 78 X G R0 AT i B
= AREE BMILE R WA K BB i D
AN PR R A TR IR AE S 0L . HEBR B G AR 7 K
S F I URAR S I G , e 1 366 24 BF 53 Xt
% Hh B 83944 (61.4%)

2. P BRI K Uy < I 2 2% WHO i 77
W J7 357, 3238 PR I 43 5 3l ST, A R IS s Y 2k
RO P25+ W B T Zomagig I 2 26 vh o,
IO E KT IR5E 1 A6 T FE AR 1, 2 400KS
12 0.1 emo B RE IR G —AnifERY S s il
PRFEALEATI , 22 303 B0 2 0 0E |, 2R A, L
SRS, B BOE 2 0.1 em, AR FEOR i 2=
0.1 kgo BMI=1AH (kg)/H & (m)°. 44 PE] K
S R R L P A O A5 S it (R B R A 3R A

3. 2 Wb R 5 e A A 2010 44l 2 1Y
HIE 7 ~ 18 % A% JLHE 5 /A1 I ] 2 B bR, BEHR
P ) FIAE 1 T T ) Pos R Poo B R )L AR 0 A i iy
1 R ) FHEL S . BUAE AR BUAE B E SO 5
PERE R =90 cm, L PENERI =85 cm™,

4. G20 My - oK I SAS 9.4 B AF R A7 KLds 43
BT B ELE OB v 25 R, 2R RH E 4 (%)

FER o SR KR KO I Eb A A 11 1 1 2 ) 2
o PN L AR, LS AR B AT |
RE SRR D H8 A SRR 2=, SR F A A DG o B it L &
I Pl 55 A A PR A AR OGP o T 25 s e T
Z=2Z R H Cox A AY 73 Hr L 1A 1 78 1ES e xof
BCATHIE RO e 52 i o AU KR 352, DL P<<0.05
LZRAGIEE L

5 R

1. FEAE DL % BAS A BRE TR [R] 4 10.4 47, JL
BRI N 7~ 17 %, AE AR IS Y B 18 ~
36 % . JLEMFIE BMIYEGI AL 22 573 LG4 5
o JLEBIE MR B AR AR FKE S T4
P, 2R AR () P<0.05) . BAFEHE TR
AR B AR BMIUERE AR RO RE A
REWi & AN FIE R e 8 i T 2ok, 2 A S it
=X (HP<0.05), WFEK1,

2. U SN PR 55 1A S0 L BB A DG 43 < i A
KM S BoR ) LR N 6] 5 Rl A 1A ] 222 1 A
XK (r=0.32,P<<0.001) . FZREMERNIEAT RN, 45
5 RMRSE SRR, LR 2,

3. L HA 75 IS Je o AT 1O R 7 TS e ) 2 i)
DL L S 2 B E 8 4 A 2 BRI B JHE ) L 2
TE AT 1 & A R TR IE B A XU BS: 38 i (HR=17.54,
95%CI:4.91 ~ 11.58) . & 5532 5 , HE AU B
1) 55 25 L B A AT 01 & A 1 7R A e g JRURS: 247388
(B#E.HR=7.10,95%CI: 428 ~ 11.77; & # . HR=
8.76,95%CI:3.75 ~ 20.43) . & IE-FBASN 4325 , H
LRRAT 03 M 1993 45 F1 1997 4 (1)1 BA A, i 74 e
JE B LB A B4 3 & A I TR B 1 XU 34 34
(1993 4F : HR=4.30,95%CI: 1.77 ~ 10.45; 1997 4F- .
HR=17.24,95%CI:3.58 ~ 14.63) ., W33,

Wit

ULARA, JLE T DA M RAL AL T A IR
AHIRTE A B, L R 5 s A S R P LA
K5 [, 3T 409% 1) LB IR RUNE 2 i o S 14T
IR RIAC e . AROE T LB AR IR 4, LB R
TR S Jr 2 S8 T oA U 1 2R TS e 8 XU o PRIt 730
WU IR TR ik i A L, A5 R T 3907 AT S ) i
FERE

AR BMIH TR 500 Ei /AL R, R AR T
BMI, [ [l 5 A 7 432 S R A PN 105 7 PAY U S
BURZS o T BAF N BT ST 5 B, JEE FEL 7 A FCAF



HEFATINEEZR R 2020 4E 3 A4541 5453 Chin J Epidemiol,March 2020, Vol.41,No.3 - 387 -
FT1 W RIEANE O
Pae J y
5k (n = 1IJ3F66) (nfg% (nﬂi) i ff P
JLER
R xts) 12.9£3.0 12.94+3.0 12.8+3.0 0.80 0.425
HiEi(em,xts) 148.3+16.6 149.74+17.8 146.0+14.2 433 <0.001
1 (kg,x£s) 40.8+12.6 41.8+13.4 39.3+11.1 3.73 0.000 2
BMI(kg/m®,x+s) 18.1+2.7 18.14+2.7 18.0+2.7 0.56 0.574
JE [l (cm , x £5) 63.248.6 63.8+8.9 62.3%8.1 3.26 0.001
ML (%) 10.74 0.001
IEH 83.5 86.2 79.3
i 750 JE PR T 0 10.8 93 13.3
TSR 5.6 4.5 7.4
BUAE
I, ats) 23.3+4.4 242447 219435 10.43 <0.001
HE(em,x£s) 165.4+8.9 169.5+8.0 158.94+5.9 28.09 <0.001
W (kg,xts) 59.1+11.8 63.5+11.9 52.1+7.4 21.74 <0.001
BMI(kg/m?,x+5) 21.5+3.4 221437 20.642.6 8.27 <0.001
JE Rl (cm , x £5) 76.3+10.2 79.2+10.5 71.7+£7.7 15.14 <0.001
JEHINE (%) 12.3 16.3 5.9 32.75 <0.001
W A5 ( %) 342.08 <0.001
WA 70.9 52.7 99.8
B 25 1.4 23 -
A 27.8 45.1 0.2
R (%) 213.38 <0.001
NN 66.4 51.0 90.9
<3%/H 17.1 23.1 7.4
<4/ 13.4 21.1 1.1
JLT R 32 438 0.6
fiEWi(g/d, x£5) 69.4+35.9 74.2+37.0 61.61+32.7 6.58 <0.001
figE(Keal/d, x £5) 2166.7+655.3 2346.1+657.3 1881.0£541.0 14.21 <0.001
2 JLEI AN AR DGR A A
o oK ﬁiﬂ 1 L 2 1 3
rE(95%CI) P{H r{E(95%CI) P r{E(95%CI) P
Bk 839 0.28(0.21 ~ 0.34) <0.001 0.32(0.25 ~ 0.38) <0.001 0.32(0.26 ~ 0.38) <0.001
Lok 527 0.22(0.14 ~ 0.30) <0.001 0.31(0.23 ~ 0.38) <0.001 0.31(0.23 ~ 0.38) <0.001
Hit 1366 0.27(0.22 ~ 0.32) <0.001 0.31(0.26 ~ 0.36) <0.001 0.32(0.27 ~ 0.36) <0.001

TE AR 1 AR Ay A8tk B0 2 Pl o) LB VAR s A 3 s i) LRI % , SR S A3y | RE S AR i S A

JE e O RS B 5 T BMIL; 2R H BMIT i A A
NEJE , 2478 250 I AR AE Bk S ptast U . i L, A
EL - BMI i 25 1) 4 S5 ATk AR, PV 1 o e 17 i 7Y
JEJite AR 2 A A5 0 1) DRSS B 3 ) 9K,
AW & B, AT BMI 0 L3O i 451 C i E B
PR I RCRAR S

WFFT 2 0A , AE fik JL B8 AS f B 4 A 3% ) el ik &
R P 8 23 SE 22 ) AT 10T, A i 47 i R A i £
Yo X e N — B RE R IR K L Y ) L B 3
NE S B AT . RE g 7 A B DT 2 P IR
U5 A 6 ) 3t R, AR B R IR A B o — R
SR PE R T, )32 2 S5 AR I A9 B0 O
AR . IR RE R LB A 2 B0 AR R

LML IR BB E 1 2 BT 0 O M |
i 17 W B AL BB A R > PRI, AU
JRE AR LB AN R 8 SR AT 255 ) 00 75 R4 A 15
ARAANG 23 1l T AT 1) o P 1 i 2 257
S, T L A S TR ) )7 AR 1 K 0 P
B e 1 AAS 2= JLEE A, 18 ) L 3 IS Y E A Y
AT S, A REMARA L AT L B 45 ™ IR Y
PPN T

ABHSAAERBRYE . 16 e, AT AR £
FON 90 AFAURY L, LR RUAE R B . i T HAiT
A B ARG 7 RO, B4 L T JIE R
WL T 90 AR, DA vl E 2 R 48 R A S A —
SERYFEN o HK, AFFE R BE VT2 AR E RO AR



- 388 - FPAEATIR 28 5 2020 4E 3 H 4541 555 3] Chin J Epidemiol, March 2020, Vol.41,No.3

3 LIEIIE RIRE BT A 30 R 75 AR A 152 i
2 - L s A 1 Ry T 3
L BB g?% e . gg(% e r gﬁ;% "

FHEnm=839)

EH 103/723 1.00 1.00 1.00

i A RE AT 15/78 1.63(0.94 ~ 2.80) 1.61(0.93 ~2.77) 1.61(0.93 ~ 2.78)

i TR A 19/38 7.05(4.30 ~ 11.57) 6.93(4.22 ~ 11.37) 7.10(4.28 ~ 11.77)
LM (n=527)

EH 18/418 1.00 1.00 1.00

N A PP A 4/70 1.65(0.56 ~ 4.88) 1.70(0.57 ~ 5.03) 1.74(0.58 ~ 5.20)

I A e 9/39 8.50(3.77 ~ 19.16) 8.21(3.62 ~ 18.61) 8.76(3.75 ~ 20.43)
Hit(n=1366)

EH 121/1 141 1.00 1.00 1.00

i AR AE i 19/148 1.57(0.97 ~ 2.55) 1.61(0.99 ~ 2.62) 1.61(0.99 ~ 2.61)

i TR A e 28/77 6.91(4.56 ~ 10.48) 7.25(4.76 ~ 11.04) 7.54(4.91 ~ 11.58)
1993 4EFELL it 15 BA S (n=594)

EH 59/515 1.00 1.00 1.00

JE R RE JH RiF 3 5/49 1.24(0.50 ~ 3.08) 1.26(0.51 ~ 3.16) 1.25(0.50 ~ 3.15)

HEAIRE 6/30 3.95(1.70 ~ 9.20) 3.88(1.64 ~ 9.15) 430(1.77 ~ 10.45)
1997 4EFEZL B A5 (n=541)

EH 49/446 1.00 1.00 1.00

Ji AN T A 8/72 0.94(0.44 ~ 1.98) 0.88(0.41 ~ 1.85) 0.86(0.41 ~ 1.83)

JE IR 10/23 5.85(2.96 ~ 11.57) 7.02(3.48 ~ 14.15) 7.24(3.58 ~ 14.63)

TE AR 1 ARG AT AT A s A58 2 Pl ol L ZE S0P s MY 3 s M) JLBEIUIAR I | JICAF UM R ETRS  RESE MR A B A

18 ~36 %, iZ AHE M AL T BUAE L] . BRI, A58
SR M AR R TP A

ZE L TR, LT S ] 55 A B ] 2 A A O
Ji TR L PP ) L A AR BB e 2 R A 1A 1
JEROAE R . DR, o ) LB SR AR Pk A o 42, T
RAAR B AT 0 1 2R R R 10 ISP f FH LA
HEMAIL AR L
FIZERZE A 7 )RR R 25 rh

2 £ X W

[1] B¥Rpe , EE 2, TUUGE, 5. PE 2014457 ~ 18 8 H/NEEE
BORC AT BUR (O] v [ 242 A, 2018, 39(6) : 810-813.
DOI: 10.16835/j.cnki.1000-9817.2018.06.003.

Yang ZG, Dong YH,Wang XJ, et al. Prevalence of abdominal

obesity among students aged 7-18 years in China in 2014 [J].

Chin J School Health, 2018,39(6) : 810-813. DOI: 10.16835/j.

cnki.1000-9817.2018.06.003.

U RN, EAE 5. 1993 —2009 4F 7 ~ 18 4 h 2 L3

7 UL SRR B RS A H [ ], b B LB A 2

2012,20(2):117-119.

Liu M, Xi B, Wang QJ, et al. Trends in the prevalence of

overweight and abdominal obesity among Chinese children aged

7-18 years from 1993 to 2009 [J]. Chin J Child Health Care,

2012,20(2):117-119.

[3] Maffetone PB, Rivera-Dominguez I, Laursen PB. Overfat Adults
and Children in Developed Countries: The Public Health
Importance of Identifying Excess Body Fat [J]. Front Public
Health,2017,5:190. DOI:10.3389/fpubh.2017.00190.

[4] Hamer M, O’ donovan G, Stensel D, et al. Normal-Weight
Central Obesity and Risk for Mortality [J]. Ann Intern Med,
2017,166(12):917-918. DOI: 10.7326/L17-0022.

[5] Ajala O, Mold F, Boughton C, et al. Childhood predictors of
cardiovascular disease in adulthood. A systematic review and
Meta-analysis [J]. Obes Rev, 2017,18 (9):1061-1070. DOI:

—
35
[

10.1111/0br.12561.

[6] Zhang B, Zhai FY, Du SF, et al. The China Health and Nutrition
Survey, 1989-2011[J]. Obes Rev, 2014, 15 Suppl 1:2-7. DOI:
10.1111/0br.12119.

[7] Physical status: the use and interpretation of anthropometry.
Report of a WHO Expert Committee [J]. World Health Organ
Tech Rep Ser, 1995,854:1-452.

(8] DA, Zplht, %, &5, h[E 7 ~ 18 ¥ it L T A4 N

FUE RS [T, P AR AT R 2 Ak A, 2010, 31(6) : 609-615.
DOI:10.3760/cma.j.issn.0254-6450.2010.06.003.
Ma GS,Ji CY,Ma J, et al. Waist circumference reference values
for screening cardiovascular risk factors in Chinese children and
adolescents aged 7—18 years[ J|. Chin J Epidemiol,2010,31(6):
609-615. DOI:10.3760/cma.j.issn.0254-6450.2010.06.003.

(9] e A RN el [ 8 1A ARl 4 & A 2. WS/T 428-2013
BT HELS . AL AT EFRE L R, 2013,

National Health and Family Planning Commission of the People’ s
Republic of China. WS /T 428-2013 Criteria of weight for adults
[S]. Beijing: China Standard Press,2013.

[10] Lo K, Wong M, Khalechelvam P, et al. Waist-to-height ratio,
body mass index and waist circumference for screening paediatric
cardio-metabolic risk factors: a Meta-analysis [J]. Obes Rev,
2016,17(12):1258-1275. DOI:10.1111/0br.12456.

[UL ] AR, A0, . R Pl g L A e i) )L 3 5 0

SRR ZEARLIRCR L[ T ). PR L2 R 2035, 2018,26(3) :
239-242. DOI: 10.11852/zgetbj222018-26-03-03.
Hou YP, Yang L, Xi B. Comparison of the performance of waist
circumference, waist-height ratio, and body mass index in
predicting metabolic disorders among children and adolescents
[J]. Chin J Child Health Care, 2018, 26 (3) : 239-242. DOI:
10.11852/zgethj222018-26-03-03.

[12] Barzin M, Asghari G, Hosseinpanah F, et al. The association of
anthropometric indices in adolescence with the occurrence of the
metabolic syndrome in early adulthood: Tehran Lipid and
Glucose Study (TLGS) [J]. Pediatr Obes,2013,8(3):170-177.
DOI:10.1111/5.2047-6310.2012.00102.X.

(W F 457:2019-05-14)
ST WiEe



