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6.33%I8 & 18.31%( Py < 0.001) , FINIEKFT D5/ 8.14%. 2.58%. ZREDITERER:
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for Diseases Control and Prevention, Beijing 100050, China)

In recent years, Chinese residents have undergone profound changes in dietary habits and lifestyle, and the increasing
prevalence rate of central obesity has become one of the major public health problems.

To analyze the changes in waist circumference distribution and central obesity prevalence, and the differences by
demographic and socioeconomic factors among Chinese adults aged 18-35 in 15 provinces (autonomous regions and municipalities) from
1993 to 2018, and to provide evidence for further exploration of etiology and control measures.

Based on the data of nine follow-up rounds of the China Health and Nutrition Survey from 1993 to 2018, adults aged 18 to 35
were selected as study subjects. After excluding the records of missing demographic information or abnormal physical measurement
data, a total of 16008 subjects were included in this study. Central obesity was diagnosed by WS/T 428 —2013 Criteria of weight for
adults. Spearman rank test was used to analyze the changes of waist circumference; Cochran-Armitage trend test was used to analyze
the trends of central obesity prevalence rate; multiple logistic regression analysis was used to analyze the influencing factors of central
obesity in the whole population; subgroup analysis on waist circumference and central obesity prevalence rate was also conducted
among participants from the 2018 follow-up survey. survey.

From 1993 to 2018, the waist circumference and prevalence rate of central obesity of adults aged 18-35 in 15 provinces
(autonomous regions and municipalities) significantly increased by year (P <0.05). In males, the prevalence rate increased from 4.40% to
35.49% (Pyrena < 0.05), while in females, it increased from 6.33% to 18.31% (P,.nq < 0.05), and the average growth rates were 8.14% and
2.58% per annum, respectively. The results of multiple model analysis showed that subjects aged 25 to 35 years were more likely to have
central obesity than the control group with age 18 to 24 years in both males (OR=1.285, 95%CI: 1.066-1.550) and females (OR=1.558,
95%Cl: 1.234-1.967). There were significant associations of central obesity in males with residence, geographical location, and economic
zones: urban males were 39.5% (OR=1.395, 95%ClI: 1.169-1.165) more likely to suffer from central obesity than rural males; males living
in southern China were 37.9% (OR=0.621, 95%CI: 0.519-0.744) less likely to suffer from central obesity than those living in northern
China; compared with males living in central economic zone, males living in western economic zone were 27.1% (OR=0.729, 95%ClI:
0.567-0.937) less likely and males living in eastern economic zone were 21.8% (OR=1.218, 95%Cl: 1.017-1.459) more likely to suffer from
central obesity. No significant correlation was found of residence and geographical location with central obesity in females, only in the
western economic zone, females were 32.4% (OR=0.676, 95%Cl: 0.515-0.886) less likely to suffer from central obesity than those in the
central economic zone. With increase of income levels, females were less likely to be central obese, and females of middle income level
(OR=0.749, 95%Cl: 0.600-0.934) and high income level (OR=0.684, 95%CI: 0.542-0.864) were less likely to suffer from central obesity than
those of low income level. In the total population, a higher body mass index (BMI) level was significantly associated with having central
obesity; overweight and obese males were found to be 12.207 (95%C/: 10.228-14.568) and 150.418 (95%Cl: 111.186-203.492) times
more likely to have central obesity, respectively, and the odds ratios for females were 9.014 (95%C/: 7.446-10.912) and 88.215 (95%Cl:
61.411-126.717), respectively.

From 1993 to 2018, waist circumference and the prevalence rate of central obesity in adults aged 18-35 in selected 15
provinces (autonomous regions and municipalities) of China have been increased year by year, the condition of central obesity is more
severe in males. Gender, age, economic zones, and BMI are the major influencing factors. It is necessary to take effective early screening
and intervention measures targeting central obesity in youth population to reduce health risks.

central obesity; waist circumference; adult; demographic; socioeconomic
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Table 1 Distribution of adults aged 18-35 years in 15 provinces (autonomous regions and municipalities) of China from 1993 to 2018
[n(%)]

AOFHIREFFRHE
Demographic and 1993 1997 2000 2004 2006 2009 2011 2015 2018 X P
socioeconomic factor

M451(Gender) 53.25 <0.001
F 1% (Male) 1296(50.02) 1342(55.68) 1198(53.60) 917(52.13) 731(49.93) 727(51.93) 885(49.83) 559(47.74) 541(45.01)
7 (Female) 1295(49.98) 1068(44.32) 1037(46.40) 842(47.87) 733(50.07) 673(48.07) 891(50.17) 612(52.26) 661(54.99)
F#E/% (Age/years) 317.18 <0.001
18~24 1059(40.87) 839(34.81) 725(32.44) 479(27.23) 430(29.37) 483(34.50) 509(28.66) 257(21.95) 204(16.97)
25~35 1532(59.13) 1571(65.19) 1510(67.56) 1280(72.77) 1034(70.63) 917(65.50) 1267(71.34) 914(78.05) 998(83.03)
% (Residence) 255.14 <0.001
R (Rural) 1860(71.79) 1734(71.95) 1611(72.08) 1275(72.48) 1085(74.11) 1040(74.29) 990(55.74) 758(64.73) 752(62.56)
1575 (Urban) 731(28.21) 676(28.05) 624(27.92) 484(27.52) 379(25.89) 360(25.71) 786(44.26) 413(35.27) 450(37.44)
HIR(E
Geographical location 9032 <0.001
JtEB(Northern) 949(36.63)  946(39.25) 1000(44.74) 774(44.00) 624(42.62) 582(41.57) 684(38.51) 402(34.33) 401(33.36)
EaEh(Southern) 1642(63.37) 1464(60.75) 1235(55.26) 985(56.00) 840(57.38) 818(58.43) 1092(61.49) 769(65.67) 801(66.64)
2235715 (Economic zone) 572.56 <0.001
&R (Central) 930(35.89) 1182(49.05) 1018(45.55) 758(43.09) 591(40.37) 598(42.71) 521(29.34) 395(33.73) 296(24.63)
%R EB(Eastern) 992(38.29) 559(23.20) 676(30.25) 524(29.79) 462(31.56) 458(32.71) 839(47.24) 425(36.29) 386(32.11)
FaEk(Western) 669(25.82) 669(27.76) 541(24.21) 477(27.12) 411(28.07) 344(24.57) 416(23.42) 351(29.97) 520(43.26)
B KT (Education) 2361.74 <0.001
NERUT
Primary school and below 835(32.23) 868(36.02) 883(39.51) 336(19.10) 231(15.78) 197(14.07) 148(8.33) 80(6.83) 52(4.33)
FZ(Middle school) 1151(44.42) 1039(43.11) 880(39.37) 824(46.84) 644(43.99) 640(45.71) 582(32.77) 403(34.42) 363(30.20)
%¢&L§{J: 605(23.35) 503(20.87) 472(21.12) 599(34.05) 589(40.23) 563(40.21) 1046(58.90) 688(58.75) 787(65.47)
High school and above
N IKF (Income level) 0.01  1.000
{FE(Low) 864(33.35) 804(33.36) 745(33.33) 586(33.31) 488(33.33) 466(33.29) 592(33.33) 390(33.30) 401(33.36)
A (Middle) 863(33.31) 803(33.32) 746(33.38) 587(33.37) 488(33.33) 467(33.36) 592(33.33) 390(33.30) 401(33.36)
= (High) 864(33.35) 803(33.32) 744(33.29) 586(33.31) 488(33.33) 467(33.36) 592(33.33) 391(33.39) 400(33.28)
BMIZKF(BMI level) 666.75 <0.001
{KEdf(Underweight)  262(10.11) 220(9.13)  186(8.32)  157(8.93)  142(9.70)  164(11.71) 186(10.47) 134(11.44)  96(7.99)
{AE IE % (Normal weight) 1983(76.53) 1773(73.57) 1584(70.87) 1215(69.07) 987(67.42) 875(62.50) 1039(58.50) 625(53.37) 665(55.32)
#BEE (Overweight) 318(12.27) 360(14.94) 377(16.87) 310(17.62) 267(18.24) 277(19.79) 382(21.51) 279(23.83) 298(24.79)
BER¥(Obesity) 28(1.08) 57(2.37) 88(3.94) 77(4.38) 68(4.64) 84(6.00)  169(9.52)  133(11.36) 143(11.90)
TRIEEREH MR OB AR R
Central obesity judged by 940.18 <0.001"

waist circumference

1E& (Normal) 2265(87.42) 2008(83.32) 1774(79.37) 1293(73.51) 1069(73.02) 967(69.07) 1112(62.61) 688(58.75) 692(57.57)
0B AR R R HA

. 187(7.22) 212(8.80) 225(10.07) 242(13.76) 205(14.00) 193(13.79) 260(14.64) 164(14.01) 197(16.39)
Pre-central obesity
B AE R

139(5.36 190(7.88 236(10.56 224(12.73 190(12.98) 240(17.14) 404(22.75) 319(27.24) 313(26.04
ey (5.36)  190(7.88)  236(10.56) 224(1273) 190(12.98) 240(17.14) 404(22.75) 319(27.24) 313(26.09)

%’SB(Total) 2591(100.00) 2410(100.00) 2 235(100.00) 1759(100.00) 1 464(100.00) 1400(100.00) 1776(100.00) 1171(100.00) 1202(100.00)
[7E 1% SY OB BERE AT HAAO PO BYAB R A BEE.{KI#1T Cochran-Armitage #1010,

[Note]*: Results for the pre-central obesity and the central obesity groups from Cochran-Armitage analysis.

H—H O 2018 FRABAOZEMHSEFEE BUSES) AHEINPLEEREEREBRITEER
EAZBBIROEBHEREREULI, B, b5 X, EAREROREHER 15.87%, (RFIL A X%
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89 23.18%(P<0.05) ; FI/5 BMHEHROEAERE R 29.72%,
BT A B MR 46.96%(P<0.05) » BMI ZKFESHEY
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[3E] %3 Spearman FRAEX D4, a: EFH#EE, P<0.05,
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[Note] Results from Spearman rank correlation analysis, a: upward trend, P <0.05.
1 1993—2018 FHE 15 M4 (BABK. BiE) 18~35 F R AEREKT (A) FhO08 ABM 2%= (B) T#EH
Figure 1 Trends of waist circumference (A) and prevalence rates of central obesity (B) among adults aged 18-35 in 15 provinces
(autonomous regions and municipalities) of China from 1993 to 2018

2 1993—2018 F£HE 15 MM (HAK) 18~35 F FRAFHER AR OB B ERES R
Table 2 Prevalence rates of central obesity among adults aged 18-35 years in 15 provinces
(autonomous regions and municipalities) of China from 1993 to 2018

BAMT (Unit): %

34B(Group) 454 (Characteristic) 1993 1997 2000 2004 2006 2009 2011 2015 2018 Psss(Prrend)
5 (Male) FE8/% (Age/years)
18~24 2.54 5.27 8.73 9.70 12.24 15.24 18.52 22.22 27.55 <0.001
25~35 5.77 10.72 13.95 16.80 19.14 23.58 32.52 24.71 37.25 <0.001
BMIZKE(BMI level)
AERE(Underweight) 0.83 0.76 0.00 1.32 0.00 2.90 0.00 1.59 6.25 0.084
{AEIE & (Normal weight) 2.04 2.62 3.91 5.27 3.62 4.01 6.58 6.32 9.17 <0.001
#BE (Overweight) 21.32 31.07 30.88 32.98 43.40 43.35 47.77 37.88 46.51 <0.001
BEA%(Obesity) 54.55 87.50 89.09 90.70 86.05 90.16 90.27 83.54 90.72 0.246
/Nt (Subtotal) 4.40 8.72 12.10 14.72 16.83 20.50 28.25 24.15 35.49 <0.001
%Z(Female) FE8/% (Age/years)
18~24 3.35 2.89 3.65 5.21 5.41 7.48 9.62 22.90 15.09 <0.001
25~35 8.26 8.73 10.87 12.36 10.40 16.34 20.09 32.02 18.92 <0.001
BMIZKF(BMI level)
A Eid{f(Underweight) 1.41 0.00 2.20 3.70 1.22 1.05 0.00 2.82 3.13 0.529
{AEIE & (Normal weight) 2.62 2.82 3.11 4.11 4.05 6.87 7.55 12.35 8.00 <0.001
#BE (Overweight) 25.27 19.67 21.97 26.89 21.30 39.42 48.89 61.90 36.51 <0.001
BER% (Obesity) 52.94 88.24 84.85 85.29 88.00 78.26 78.57 90.74 84.78 0.076
/it (Subtotal) 6.33 6.84 8.78 10.57 9.14 13.52 17.28 30.07 1831 <0.001
BB A Ait(Total) 5.36 7.88 10.56 12.73 12.98 17.14 22.75 27.24 26.04 <0.001

24 HOEEMBRFENAOEZENTREFEELM
FSES

R4BR, B4t 25~35 % (OR=1.285, 95%CI:
1.066~1.550)« 1= 1 & LUk X 1k 32 E (OR=1.412,
95%Cl: 1.107~1.800) . ™5 (OR=1.395, 95%Cl: 1.169~
1.665) « ZREBLRFHIH( OR=1.218, 95%C/: 1.017~1.459)
MABZHRLOEBHNEREREAERARS, ™
PEERZ KT ( OR=0.729, 95%CI: 0.567~0.937) N FE /5

IR B (OR=0.621, 95%Cl: 0.519~0.744) I ABEE
VBBV B R M AR 4 25~35 % (OR=1.558,
95%Cl: 1.234~1.967) « M A ESXHIZE(OR=1.464,
95%Cl: 1.140~1.881) I ABF B RO BBV B R 43R
FELAEERAR S, MEXEAIIFEUWNKFRH(0R=0.749,
95%Cl: 0.600~0.934) F1 &= (OR=0.684, 95%CI: 0.542~
0.864) . FAEFLZFFHIT( OR=0.676,95%Cl: 0.515~0.886)
PABEERLEBERNERMERE. T2 AT,
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BMI KSR OB BHNER S, B
FBE., IBRFABFRER OB BRI AT BRI D BN (K
BIFE ABTAY 12.207(95%Cl: 10.228~14.568) #1150.418

(95%Cl: 111.186~203.492) & ; LM F 43 517 9.014
(95%CI: 7.446~10.912) #1 88.215(95%Cl: 61.411~

126.717) &,

&3 2018 FAE 15 14 (BBEX. HiEM)18~35 FA
FEE R R B ARRY B R E
Table 3 Waist circumferences and prevalence rates of central
obesity among adults aged 18-35 years in 15 provinces
(autonomous regions and municipalities) of China in 2018
R EUABRE
BRE/%

Prevalence rate of

FEEl/cm

Waist circumference/cm

¥4 (Characteristic) central obesity/%
B (Male)  Zl%(Female) Btk ik
Male Female
/% (Age/years)
18~24 83.26+11.04°  75.6349.46° 27.55° 15.09°
25~35 86.54+11.53°  76.23+10.68°  37.25° 18.92°
B KT (Education)
INER AT

91.43+15.14 79.40+18.26°  46.15 42.31°

Primary school and below

#H(Middle school) 84.19+12.92" 78.37+9.89° 31.85 24.76°

ERRULE
High school and above

N IKF (Income level)

86.32+10.37"°  74.86+9.94° 36.31° 13.75°

{f(Low) 86.34+11.83° 77.59+10.72°  36.00° 23.01°

H(Middle) 85.41+12.77"° 75.68+9.42" 35.33° 14.96"

=(High) 86.05+10.04 75.03+11.26°  35.18° 16.92°
8 Z (Residence)

KA (Rural) 85.17+12.40°  76.72+¢11.15°  32.94° 20.96°

3 (Urban) 87.2249.74°  75.15#9.21° 39.71° 13.82°

2235715 (Economic zones)

fhg(Central) 89.06+10.98°  77.02+10.71*°  42.42° 17.07°

% &R (Eastern) 87.55+10.73°  75.15+10.23°  44.09° 17.50°

FaEB(Western) 82.76+11.70°  76.31#10.53  24.22° 19.53°
HIRM B

Geographical location

1t &R (Northern) 89.45+11.57°  78.16+10.94°  46.96 23.18"

&k (Southern) 84.18£11.07°  75.13£10.13°  29.72° 15.87°

BMIZKE(BMI level)

{&EZ{K(Underweight)  71.98+8.99°  66.78+10.64 6.25° 3.13°
{KEIF % (Normal weight) 80.15+7.72°  73.96%7.87° 9.17° 8.00°
#BEE (Overweight) 89.3749.25°  82.29+9.83"°  46.51° 36.51°
BER¥ (Obesity) 98.8248.95°  92.35:7.80° 90.72° 84.78°
A1t (Total) 85.94+11.51°  76.14+10.49°  35.49° 18.31°

[ BEFRAFEEEREBRITEREXN, P<0.05; RZMEES

[Note] Groups with different superscript letters have a statistical
difference (P < 0.05), but not the case in reverse.

£ 4 1993—2018 F£AE 15 M (BAK. BFEH) 18~35%
BRAROEEREBFENAOZNHSEFFETMEER
Table 4 Demographic and socioeconomic factors influencing the
prevalence rates of central obesity among adults aged 18-
35 years in 15 provinces (autonomous regions and municipalities)
of China from 1993 to 2018

LSZnd B4 (Male) L4 (Female)
(Characteristic) OR 95%C! OR 95%Cl
Filie/%

(Age/years)
18~24 1 - 1 —
25~35 1.285"  1.066~1.550 1.558""  1.234~1.967
B 7K (Education)
INERLLTR
Primary school 1 — 1 o
and below
#)#(Middle school) 1.127 0.887~1.432 1.073  0.852~1.351
Bk E
High school and 1412”7  1.107~1.800 1.464"  1.140~1.881
above
UENIKFE
Income level
1K (Low) 1 = 1 —
F1(Middle) 0.916 0.745~1.126 0.749°  0.600~0.934
=(High) 0.933 0.758~1.147 0.684"  0.542~0.864
% (Residence)
AT (Rural) 1 = 1 =
1 (Urban) 1395 1.169~1.665 0.915  0.744~1.126
I
Economic zone
&R (Central) 1 — 1 —
ZZB(Eastern) 1.218 1.017~1.459 1.128  0.920~1.383
PEER(Western) 0.729 0.567~0.937 0.676"  0.515~0.886
IR E
Geographical location
JtEB(Northern) 1 = 1 =
&8 (Southern) 0.621""  0.519~0.744 0.943  0.771~1.154
BMIZKF(BMI level)
{RELR -

) 0.308 0.149~0.637 0334 0.179~0.622
Underweight
FREEE

) 1 = 1 =
Normal weight
#BE (Overweight) 12.207""  10.228~14.568 9.014™"  7.446~10.912
BER¥ (Obesity) 150.418"" 111.186~203.492  88.215  61.411~126.717

[ 3 ]*: P<0.05, **: P<0.01, ***. P<0.0010
[Note] *: P<0.05, **: P<0.01, ***: P<0.001.

3 g

EFF A I, 1993—2018 EFHE 15 MNE (BB
X. BiE)18~35 % A A A O B AR B R 2 IR IR
A, HhBE MR OB BN RIZIEE NAR,
E8Y, BMMZ BRI EK T EMEIE S/
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#8%5, 2018 FEHFIZFIE 1/2 IR AP OB BEREFTHER
A CEYRERY, W PARE SRS AR AR R B 2™ &,
BRRERET, FREIER. HIBAE. L5551
. XHUEE. KEAFEWRNNSE MR A
B ESREREEBEER. AARH 18~35 T EMH
FLOEEES TN, BEMRER 45 T HiBHE
BEMEHNEBRENS TN, M 45 FENEFIN
R, EMRAGERRATELIMEN B S EMAIX
AERS, AEENERS, BEE LML TR
EHRERS, £EVERT R, AR KTE
BT, BId, AAREZMEFHFFHIBAUES B
HEREEERABTNXR, 2008 £ A B, &
ARG BB AR A B LB 1.5 15, . REB
STMEEMENRORERELSTEIEN, £Z5
BRITEEN. BERRINAERSHXENSIRER
REFARANARFEAREERNEN EHTE X,
55, BREMR R A gEE e .0 BLAE
HERERRNRERZ " SUEMRLERERN
Y, AARERETREAEBRNKENASE
ZHEFRLOEIEHNFRIPFEER, MBENESNEESR
TERN X gErRAAMEEERENRS, L%
SBEMXERBEMMEFTEMER, B2, xR
REMXHWEES ZMEFORMERER 88 XEE, X
SUFMREMAFT, e SAEN RNEBARE
. XUREEFAOFRTEMRAREX, BFH—
LAl RAZSHERBEHNKHETEKESHE
RPIEKEEM, M EERABE 2004—2018 F
15 FEE T =F, GHR FEHMERWBE—
B EMEKEFEMS, PEZBME—LLEAE
RV, XERBRSEFAERTR, 1999—2014 F3£
20~44 S AR OEAEREZR M 36.5%IG K E 48.1%,
FEBKERN 0.71%7; MAHRBR/LFERHEH A
18~35 & A A RO EU BB R 1993 Y 5.36%1E
K 2015 £ 27.24%, FIEKE RN 6.60% A,
RIARER KRG, P OB BESIRIE BMI TE X AYABRE
X RELY], 2018 FREH ABEHR L 90%/E FH 0 EAE
B, AR A FE BB A ZRB9IE 0 A] e RE R O B AR B
ABHIREF LN, EFFRNE, NARPFOERE
HEREBM AETENEEEZEREENAFLER
S HEZIHZFIE KB, B2 RIEER
EBAENHOEEBRAZEOMERRHINGCS
Kigie#, b5 2EEENA SRR RS BZHRE

KB, R, (ER BMI S FE BB Al BE = TRiR 26
2 RS EBRE AR AR B B R MA, MN5&XT F A OB AR R AY
PHBENTFMANER,

FEE T L FIIREREL B, MK FRBE &R
B2, AMINEFARMNRBELXBEZIRLE, —F
H, SR M. BIEL RE HIEERE8NTIE
VIR EREIE NS SHPORERRTY, 5—7A
mE, HF TEXRBNT . BEM MR T #HE
BIDOIR, R Z AT T AL ETESR, £
BB F = fm Y B B KA S A TR Dt =38 0 S 2B AR
BRI SLER, RFIAFTREA, 1989—2015 EFHE 18~
35 PN FERREERREMASENR, FEXRIA
BT EREZERER, ERRNEREEREN
BEANERABALS, BREALRENAELK
BRISFEERRBAREY, U MR RE AL
X AR O BY BB B YA T T A2 B B 7K T G K AF TR 520,

AAREFE—TENBREY: SR RTHEEE
MABIBERZREIHREE, ZEIELERA, HR
BIRFEFZFSMABEL AR, R FEMESR
HRTRESD, N 15 ME(BEEAKX. HiEM)18~35 A
BBEITHR, W F2ETCE. SFRENABERZAR
XN, BR, FRFUFMAREEFESLFRENRAE
AR R, R RIS 18~35 TN ERHA
B, BT EESTSFEABPOEEKIVK, 1251 KEX
BEH IR —RE ZKIAFHIERE, BV OB BERE LS
ABF RIS R X B,

R LR, KRR A RIETR 1993—2018 FHEH
15 M (BB, BE™)18~35 % B AREE K F &4
10, pO B BERE R XA LT, 1552 18~35 B E
B OB BB B B AR, RN E—F X ERE
AOZMHSEZFRZEEN 18~35 F M AH
DEBHEREEZNEM, HXBER, RINE
FtEREE S| H OB AR IS KEE
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