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Trends and epidemic characteristics of overweight and obesity among adults aged 18-35 in 15
provinces (autonomous regions/municipalities) of China from 1989 to 2018 HAO Lixin, ZHANG
Bing, WANG Huijun, WANG Liusen, JIANG Hongru, WANG Shaoshunzi, LI Weiyi, WANG Zhihong
(National Institute of Nutrition and Health, Chinese Center for Disease Control and Prevention,
Beijing 100050, China)

Abstract:

[Background] Overweight and obesity are on the rise all over the world and are related to a
variety of chronic diseases. There is a lack of such research on the population aged 18-35.

[Objective] To explore the trends of overweight and obesity in adults aged 18-35 from 1989 to
2018 and the epidemiological characteristics in 2018.

[Methods] A total of 22425 adults aged 18-35 enrolled in the China Health and Nutrition Survey
in 1989, 1991, 1993, 1997, 2000, 2004, 2006, 2009, 2011, 2015, and 2018 were selected as study
subjects. Overweight and obesity were judged in accordance with WST 428-2013 Determination
of adult weight. The trend analysis of body mass index (BMI) level adopted a general linear
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model, and the trend analysis of overweight and obesity rate adopted a chi-square test for trend. A joinpoint regression model was used
to calculate the average annual percentage change (AAPC) and annual percentage change (APC). A log-binomial regression model was
used to analyze the relationship between socioeconomic factors and overweight/obesity, and a model with sex stratification was also
constructed.

In the period of 1989-2018, the BMI, overweight rate, and obesity rate of adults aged 18-35 all showed an upward trend. The
BMI increased from (21.3+2.3) kg:m™ to (23.3+4.0) kg:m™, and the rate of overweight and obesity increased from 12.1% to 36.8%. The
results of joinpoint regression model showed that 2000 was a joinpoint, and the APCs of overweight rates of 1989-2000 and 2000-2018
were 4.1% and 2.4% respectively (P<0.05), and the APCs of obesity rates were 15.2% and 7.5% respectively (P <0.05). From 1989 to
2018, the overweight rate increased at an average annual rate of 3.1% (AAPC=3.1%, 95%Cl: 2.4%-3.7%, P <0.05), and the obesity rate
increased at an average annual rate of 10.3% (AAPC=10.3%, 95%CI: 7.6%-13.2%, P < 0.05). The overweight and obesity rates of men, the
25-35 age group, and northerners were 49.5%, 38.7%, and 45.4% respectively. About 52.6% of men aged 25-35 were overweight and
obese. The results of log-binomial regression analysis showed that the risks of overweight and obesity were lower in women (with men
as reference, RR=0.54, 95%C/: 0.44-0.65) and in southerners (with northerners as reference, RR=0.74, 95%C/: 0.61-0.91), but was higher
in the 25-35 year old group (with the 18-24 year old group as reference, RR=1.41, 95%CI: 1.07-1.87). After stratification by sex, the
results of log-binomial regression analysis showed that compared with men aged 18-34, men aged 25-35 had an increased risk of
overweight and obesity (RR=1.50, 95%C/: 1.04-2.14), and compared with women in the north, women in the south had a lower risk of
overweight and obesity (RR=0.63, 95%Cl: 0.46-0.87).

The problem of overweight and obesity of Chinese adults aged 18-35 is serious. We should give priority to intervene and
prevent the overweight and obesity of men, people aged 25-35, and northerners, especially men aged 25-35.

adult; body mass index; overweight; obesity
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Table 1 Basic information of adults aged 18-35 in 15 provinces (autonomous regions/municipalities) of China from 1989 to 2018 [n (%)]

#IE(Characteristic) 1989 1991 1993 1997 2000 2004 2006 2009 2011 2015 2018 P
E51(Sex) <0.001
B4 (Male) 1403(47.0) 1471(49.7) 1367(49.9) 1387(55.5) 1224(53.6) 948(52.3) 762(50.1) 743(51.9) 886(49.8) 563(47.7) 556(45.0)
L% (Female) 1580(53.0) 1492(50.4) 1371(50.1) 1111(44.5) 1061(46.4) 864(47.7) 759(49.9) 688(48.1) 892(50.2) 617(52.3) 680(55.0)
FH/% (Age/years) <0.001
18~24 1042(34.9) 1184(40.0) 1117(40.8) 860(34.4) 743(32.5) 500(27.6) 445(29.3) 493(34.5) 509(28.6) 257(21.8) 207(16.8)
25~35 1941(65.1) 1779(60.0) 1621(59.2) 1638(65.6) 1542(67.5) 1312(72.4) 1076(70.7) 938(65.6) 1269(71.4) 923(78.2) 1029(83.3)
% (Residence) <0.001
KAt (Rural) 2040(68.4) 1997(67.4) 1985(72.5) 1799(72.0) 1647(72.1) 1301(71.8) 1124(73.9) 1065(74.4) 990(55.7) 762(64.6) 765(61.9)
1575 (Urban) 943(31.6) 966(32.6) 753(27.5) 699(28.0) 638(27.9) 511(28.2) 397(26.1) 366(25.6) 788(44.3) 418(35.4) 471(38.1)
HIR(1 B (Geo-location) <0.001
1675 (North) 1128(37.8) 1086(36.7) 963(35.2) 966(38.7) 1029(45.0) 797(44.0) 655(43.1) 598(41.8) 684(38.5) 406(34.4) 414(33.5)
975 (South) 1855(62.2) 1877(63.4) 1775(64.8) 1532(61.3) 1256(55.0) 1015(56.0) 866(56.9) 833(58.2) 1094(61.5) 774(65.6) 822(66.5)
22355 (Economic region) <0.001
FREB(Middle) 1170(39.2) 1124(37.9) 997(36.4) 1248(50.0) 1039(45.5) 785(43.3) 625(41.1) 607(42.4) 521(29.3) 396(33.6) 306(24.8)
7R EP(East) 1104(37.0) 1092(36.9) 1005(36.7) 573(22.9) 697(30.5) 541(29.9) 476(31.3) 474(33.1) 839(47.2) 429(36.4) 397(32.1)
FEER(West) 709(23.8) 747(25.2) 736(26.9) 677(27.1) 549(24.0) 486(26.8) 420(27.6) 350(24.5) 418(23.5) 355(30.1) 533(43.1)
B 7KF(Education) <0.001
/) \$&LX—F 1387(46.5) 956(32.3) 877(32.0) 905(36.2) 905(39.6) 344(19.0) 238(15.7) 199(13.9) 148(8.3) 81(6.9) 55(4.5)
Primary school and below
¥ (Middle school) 1012(33.9) 1286(43.4) 1224(44.7) 1071(42.9) 899(39.3) 842(46.5) 668(43.9) 656(45.8) 583(32.8) 406(34.4) 374(30.3)
EHRRUE

M slml e el 584(19.6) 721(24.3) 637(23.3) 522(20.9) 481(21.1) 626(34.6) 615(40.4) 576(40.3) 1047(58.9) 693(58.7) 807(65.3)

WK (Income level) 1.000
1F(Low) 995(33.4) 987(33.3) 913(33.4) 832(33.3) 761(33.3) 604(33.3) 507(33.3) 477(33.3) 592(33.3) 393(33.3) 412(33.3)
F(Middle) 994(33.3) 988(33.3) 912(33.3) 833(33.4) 762(33.4) 605(33.4) 508(33.4) 477(33.3) 593(33.4) 394(33.4) 412(33.3)

i (High) 994(33.3) 988(33.3) 913(33.4) 833(33.4) 762(33.4) 603(33.3) 506(33.3) 477(33.3) 593(33.4) 393(33.3) 412(33.3)

28(Total) 2983(100.0) 2963(100.0) 2 738(100.0) 2 498(100.0) 2 285(100.0) 1812(100.0) 1521(100.0) 1431(100.0) 1 778(100.0) 1180(100.0) 1236(100.0)

2 1989—2018 FHE 15 14 (BBAR. HIEW) 18~35 SHAM KR BMI. BERMIBHETLHEE

Table 2 Change trend of BMI level, overweight rate, and obesity rate of adults aged 18-35 in 15 provinces (autonomous regions/
municipalities) of China from 1989 to 2018

25 & (Variable) 1989 1991 1993 1997 2000 2004 2006 2009 2011 2015 2018 Piass( Prrend)
BMI/(kg:m ™), X £ 5 21.342.3 212423 21.3+2.4 21.7+#2.7 21.943.0 22.0#3.1 22.1%3.1 22.1%3.4 22.7+4.1 23.0¢4.2 23.3#4.0 <0.001

#BE(Overweight),n (%)  335(11.2) 319(10.8) 323(11.8) 368(14.7) 386(16.9) 322(17.8) 280(18.4) 284(19.9) 382(21.5) 282(23.9) 309(25.0) <0.001

BBA¥(Obesity), n(%) 28(0.9) 27(0.9) 31(1.1) 63(2.5) 88(3.9) 82(4.5) 76(5.0) 89(6.2)  169(9.5) 133(11.3) 146(11.8) <0.001

&3 1989—2018 F£HE 15 M (BAX. HiE™) 18~35 SMAMNREBERMALE Joinpoint SE(dit
Table 3 Estimation of joinpoint parameters of overweight rate and obesity rate of adults aged 18-35 in 15 provinces (autonomous
regions/municipalities) of China from 1989 to 2018

TE TR Eims

Variable Lower endpoint Upper endpoint i XSk : 2
HBEEE(Overweight rate) 1989 2000 4.1 2.4~5.8 5.9 0.001
2000 2018 2.4 1.6~3.3 7.1 <0.001
BER¥ SR (Obesity rate) 1989 2000 15.2 7.9~22.9 5.3 0.002
2000 2018 7.5 4.0~11.0 5.5 0.002
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&4 2018 F£EE 15 1M (BJAX. HiEm)18~35 5 R[E &5 2018 F#&E 15 M (BBK. HiE™)18~35 FHR

AOEFISTERRN SR BMI. BE. RS H WRAOZEFEFHES B ERMXFRM log-binomial [E]/3
Table 4 Distribution of BMI, overweight, and obesity of adults 24 [RR (95%CI)]

aged 18-35 with different demographic and economic Table 5 Log-binomial regression analysis on the relationship

characteristics in 15 provinces (autonomous regions/ between demographic characteristics of adults aged 18-35 and

municipalities) of China in 2018

overweight and obesity in 15 provinces (autonomous regions/

municipalities) of China in 2018 [RR (95%Cl)]

FHIE BMI/(kg-m™) HBE RERE
Characteristic X+s Overweight, n(%)  Obesity, n(%) ¥$1E (Characteristic) B 1% (Male) L% (Female)
L1 FR/ % (LL18~24% HBER)
Sex Age/year (18-24 years as reference)
ir% LB 178(32.0) 97(17.4)" 25~35 1.50(1.04~2.14)" 1.20(0.77~1.87)
ae % (AR NER)
e 22.47+3.58° 131(19.3) 49(7.2) Residence (Rural as reference)
Female
I (Urban) 1.12(0.86~1.47) 0.85(0.61~1.20)
- IR R (UL BB
ge/years
Geo-location (North as reference)
18724 22.5724.02 32(15.5) 25(122) E975(South) 0.84(0.64~1.09) 0.63(0.46~0.87)"
25~35 23.46+3.95' 277(26.9)" 121(11.8) (R B
e Economic region (Middle as reference)
Residence 7REB(East) 1.04(0.77~1.40) 0.86(0.57~1.29)
Sﬂl 23.4244.19 180(23.5) 101(13.2) FaER(West) 0.75(0.55~1.04) 1.04(0.72~1.50)
BEKFELUNERUATRIESR)
ﬁin 23.13+3.60 129(27.4) 45(9.6) Education (Primary school and below as reference)
#9 (Middle school) 0.79(0.46~1.38) 0.82(0.43~1.55)
MBI E o N )
Geo-location B X% LA _E(High school and above) 0.87(0.50~1.49) 0.64(0.33~1.22)
15 WNIKTF (LU EER)
24.04%4.14° 125(30.2)° 63(15.2)" Income level (Low as reference)
North
&5 F1(Middle) 0.89(0.65~1.22) 0.99(0.69~1.44)
22.94+3.84° 184(22.4)" 83(10.1)" o
South = (High) 0.89(0.64~1.24) 1.22(0.81~1.83)
ZH [ 1*: P<0.05
Economic region [Note] *: P < 0.05.
e 23.62+4.18°
T .62+4. 89(29.1) 37(12.1)
REB . . .
East 23.87+4.03 100(25.2) 59(149) EARFIF T 1989—2018 F CHNS 18~35 % A4
| N tﬁz 7 3
s st pops  soear AN SHEMBELLE v BEXAEMEE L7
prm %5, BMI M 1989 FE(21.3+2.3) kg:-m™ L HZE 2018 &
B
Education (23.3+4.0) kg'm™?, BEZER DI FIY 3.1%I8 R EF, M
g;?i%;ooland below 25.42+5.55° 10(18.2) 17(30.9)° 11.2% EFZE 25.0%, BERFR LI 10.3%AVIE R 7,
e ., b M 0.9% EFHE 11.8%, EBEFMATHFRIGIRTE 2000 F
_ 23.27+3.80 92(24.6) 45(12.0) N
Middle school REE, B2 _EFHET5, 1989—2000 FEF0 2000—2018 &
F=1=2) 3Vl > 2z S
F';’;:f:h’:ol ond above 23.18+3.89° 207(25.7) 84(10.4)° X|g] 18~35 T B EABER APC D5 4.1%F12.4%,
WNKF BEREE APC 9357 15.2%H 7.5%. 2018 FEF L F B
income level FERREEN 36.8%, HRBERNA 25.0%, BREER N
{F(Low) 23.58+4.07 107(26.0) 53(12.9) . /s —
11.8%; B4 25~35 4. b5 NBERH R ™IR,
H(Middle) 23.03+4.08 91(22.1) 48(11.7) " .
_ HBE R D5 49.5%. 38.7%. 45.4%, 25~35 % 5B
=i(High) 23.3243.77 111(26.9) 45(10.9)

E 1 ERALRITER

X(P>0.05), FEFHBAZRHERITFEREX

(P<0.05), RZMFELHITFEEN(P>0.05)0

[Note] *: Statistical significance (P < 0.05). The two groups with different HEH# 1}'_'I'EF§ ,2016 -ﬂi%. 20~34 5&&)\?@%35

letters have a significant difference (P < 0.05), but not the case in

reverse (P > 0.05).

MBI —H(52.6%) IZIE B EAB R A &,
fa‘ﬁﬂiiﬂm R E7R, 1980—2014 FLIKHBE

BER 31067, REFEREERMABEEE,
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2010 FIVHFRTHIE. LB, RNIZR 2/3 AOEEE
SRR R, £ EEFIAEER, 2002—2012 £F 18~
44 S RENBERM 22.6% EFE 26.4%, FBBEERM
6.4% EFE 11.0%7, BEREHAREE S KHRER
— 3, BEREMKFESAHRIZEERS, Al
FARARAE N 18~35 %, FIRRETF2EEFEE 18~
44 ZHEFIRE, B RIEHMEE FIIG K, BERN
REXIG N, HEEREBHBAZRNFA S, SHE
HEEEXEATREY, B2 SBAKBEHER,
1989—2012 FHEE R HEELL S T 30%89 A B
£ LA, 2015—2017 FRIFBAEEREKFE
FEEPY, FEFHEBEEMEREERE, B
REENDELAES, SHFBEREKEE™IR, 8
BrRIFMBER L. AFRE L FEBERHREAR,
NELFBERBIAMFRIEEBZKIETS

XTBERMEMFNES, LIEET CHNS BFF5
£7R,1997—2004 FEEBEEFERNFZEESTE
M, BBEREMEKESES T, 2009 FieB %
BEEMERBLEY. SHEZM, 1975—2016 F
BE=BMEBERNEARIGK, B —+BHEETE
EAERE AR, AR A, 2018 £F 18~35 BB
SRS T LM, N 49.5%, Lt 2012 FLEE A
& 18~44 5 BHBEIEHEFS(40.9%) 7 XML
ARERHETHERKHNAR, FELMXNEMEAX
A MBEMNTFEMBREES, BHEBMAIERE
EERE TR SisRR. BB, 80T BEEk
XUFo

*TEFERSBERHXEAMRLERR—K, 19IA
79 40 S, FEEERAVE K, BEEEE FFHEEY,
KIAREI 25~35 SR FANBERHERST 18~24 %
ANB%(RR=1.41, 95%CI: 1.07~1.87), SELEHR—H,
BREXMRZEKAEREZSTHE logistic B4,
ZEEBERMERR S, KK A log-binomial [2])3
O, ERENAFE, AR FE—T USRS E, KN
25~35 & B4 BB ERHMNEK ABE(RR=1.50, 95%CI:
1.04~2.14) , EERHEEFEEXFENRE, EEFHLFES
MRERELLBITER & 15 FHhEZE LAY, SHEFESB &
BARR IR H Y 2, M 2 SREXE X MR it 1T R T
57,

XTBERMNZES, ERNINZTRRITIAN
HHERENESTRNMX, N ERXIHHER
HBEAERE R, BEAMRKRLIBERMNRS E

Fo X B RE WM RIZR, 1997—2009 F£FHE K
ERBEENESARTHTER, B KERERN
STHT. 2EEFAETLIMEHHBEEY, XEH
45 RMIEIE SR & BT B 13RS, KT S HiB & AT
HEAEBT X EEFS, XAUERHTRES
FERE, WHAHENR, RTERERBEIERE
PRGN, LN ERR B MmO 2R, XL R
BRI BERYMAEEER, Hit, RITE
REBEEREIEN S 5 REREEW,

XTREEMPILESR, ZMRAI, BHAB
BEMXRE TS A(RR=0.74, 95%CI: 0.61~0.91), 5
B K R — o 2018 FABMN T 18~45 T R FEABE
FEREE N 45.8%"", & F 2015 F#T & (32.2%) "0
2016 FEINT(21.1%) T FE B R A B 2FRE
ORERFILARBIIREFEEER, LA AEEEBAE
ST A AR BHRRIAANMK. N, BB K
FES5BERMEX, AR A L IZKEE, AJEE
EHTHEEIRRERE. BEFRERSEHNAES &
MR REEER — T RREREL S,

R FTRRNEEIR, IRBE R BEHBERE
FE, ERATBREAIGBN KT AEBERMAR
TSR, X e E B AR X Z B HRE ER KT, 1%
UZZE DD REABNKTE, SEHATIEGH—F
MREZIR. RBHER. BB RERERTBER
BERIRIN, & HER KT, BAERRTARERKE AR
ANABHBE B RITIFE, NEBERMNITARET
TR MR R MIE,

BERMEENAUEBERCEILZEEE, &
I 91 BE = (body fat rate, BFR) R &, ig i & SR TR
£ RZEAME BMI 5 BFR 3BAE X, Hit&HKBT
BEMHAENRE, RENIMIARBEAEREH E 7k
1B, BETE—ERRMEY, Y MAEERE, (B BFR 1
1%, WA A L ERR S A L. 5BEIRE, L BMI HBT8
SRMEESENRE, Y MEMEAERER, 8 BFRR K
=, WALRRL BIEE AL, BMI TZTEXT B ELREAYE
HiR#. HE LM sMI KFZERY, 2 MR BFR — %
B, ks, BERFRIBREZPHARIZE, BB T R AR
BERBRIEE ™, AREKERAKER. BEER
= T—PNEEEMR, ZHEERITBERMRT
FHIE,

SZEFR, AR AMEE 15 ME(BAK. B
1) 18~35 & A ANBERMEPF R ETIR, BE.
25~35 % ANBf. LA ACRERENSR AR, LH
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R 25~35 ¥ Bt Ak, BiHE - REBFHESE
BRI MEZR, MN5RRY 25~35 5 BRI EE
SEREHBEN T,
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