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Dietary patterns and their associations with overweight/obesity and central obesity among
adult residents in Shanghai ZHOU Wei?, XIA Qian?, LI Xiang-ting?, ZANG Jia-jie? (1.Department
of School and Nutrition, Shanghai Yangpu District Center for Disease Control and Prevention,
Shanghai 200090, China; 2.Division of Health Risk Factors Monitoring and Control, Shanghai
Municipal Center for Disease Control and Prevention, Shanghai 200336, China)

Abstract:

[Background] Overweight and obesity are prevalent worldwide, and diet is an important impact
factor of overweight and obesity. Dietary patterns characterize how foods and nutrients are
consumed in combinations, and are more predictive in analysis of the relationship of diet with
obesity than individual foods or nutrients.

[Objective] This study is designed to identify dietary patterns and explore their associations with
overweight/obesity and central obesity among adult residents in Shanghai.

[Methods] The socio-demographic characteristics, dietary intakes, and height and weight were
retrieved from 1045 adults aged 18 years and over who participated the “China Health and Nutrition
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Survey 2015 (CHNS)” in six districts of Shanghai. The participants were selected by multi-stage stratified cluster random sampling method
with probability proportional to size. The overweight/obesity prevalence was standardized to the sixth national population census data. Factor
analysis was used to explore the dietary patterns. Dietary pattern scores were divided into three groups (T1, T2, and T3, form low to high) by
tertiles, and logistic regression analysis was performed to evaluate the association of dietary patterns with overweight/obesity and central obesity.

[Results] The prevalence rates of overweight/obesity and central obesity were 52.0% and 43.4% respectively. The standardized prevalence
rates were 44.1% and 35.3% respectively. Men, the elderly = 60 years, suburban residents, residents with primary school or below education
or moderate/high labor intensity, and married residents had higher prevalence rates of overweight/obesity (57.2%, 59.0%, 59.9%, 60.9%,
63.2%, and 53.3%), respectively. The elderly > 60 years, residents with primary school or below education or moderate/high labor intensity,
and married residents had higher prevalence rates of central obesity (49.4%, 51.9%, 54.7%, and 44.9%), respectively. We identified five dietary
patterns by factor analysis, explaining 46.51% of the diet variation: “vegetable, fruit, and meat”, “fruit and dairy”, “condiment and alcohol”, “grain,
tuber, and poultry”, and “soybean” patterns respectively. For male, there were significant differences in the intakes of energy, protein, fat, and
the proportions of energy intake from protein and carbohydrate among the T3 groups of the five dietary patterns (all P<0.05). For female,
there were significant differences in the intakes of energy, protein, fat, and carbohydrate, and the proportions of energy intake from protein
and carbohydrate among the T3 groups of the five dietary patterns (all P<0.05). After being adjusted for potential confounders, the results of
logistic regression analysis showed that the “vegetable, fruit, and meat” pattern was positively correlated with central obesity in male (T2:T1,
OR=1.719, 95% Cl: 1.072-2.756), the “fruit and dairy” pattern was negatively correlated with central obesity in female (T3:T1, OR=0.569, 95% CI:
0.347-0.933), and the “soybean” pattern was negatively correlated with central obesity in female (T2:T1, OR=0.599, 95% CI: 0.387-0.928).

[Conclusion] The prevalence rates of overweight/obesity and central obesity are high, and the dietary patterns of adult residents in
Shanghai are diversified. “Vegetable, fruit, and meat” pattern may be the risk factor of central obesity in male, “fruit and dairy” and

“soybean” patterns may be the protective factors of central obesity in female.

Keywords: dietary pattern; central obesity; factor analysis; obesity; overweight
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20155, bEEETH e MNXAEHEERSE

#+J8Z (China Health and Nutrition Survey, CHNS) ” ¥4
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1.2 ARAZE
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122 EFHG ARSI KBERARAZS
BEENRHITEREZERK, WNIETEEEE. &
B, % EE. BEZE. FiEAKRIEFERNNEE
PHEXRMB ALK — LK. &= NERASECA206 B
EBRRNESR, BHE01wm ; FEF N Z X TANITA
BC601 BY N ARERRME(Y, ¥5E 0.1kg ; MMENEXRA
FRAERERMELT, $E 2mmHg, & 3 XEUYE ;
EE. BENNENERERMBAEEURR, BE
790.1cmo
1.3 iFMinE

{85 / BERE KB RE 5% (body mass index, BMI)
(BMI=1AE /B 5 ?, kgm?) ¥ # : BMI<18.5 F {1k
& ; 185<BMI<24.0 N K E [EE ; 24.0<BMI<28 /3
FBE ; BMI>28.0 AAERE ", FLELAERESS BB
>90cm, Z4FEE>85cm ),
1.4 FitFE 5

SR SPSS 21.0 ST BUIRIFHITHRIT 9. BRIEB
B /BRI OB ARG HEE K 2010 B /N2 E
AOEEHIR#ITIRE ) FBRF O EIREE
AR, 1R1E Kaiser-Meyer-Olkin #2304 1+ = H Bartlett’s
HERRAERESRERF O, LAEERHER
>1,. BERSEHMERENHERREFH, RARKAE
EXRNER %, MESLXBYNATFHEEH, UATFH
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BEXEREEFESE (T34) ABEEENEREZEBA
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HBE /RN OEBIX R, KKE a=0.05,

2 4
2.1 AOFISIEMEEE /B, POBBE HER
AEXNZRS, B, L ABD 5493 A (47.2%)
FMs52 A (52.8%) , FiESEEIN18~98% ; HERRK
B / AEREE 543, 1 HE R 52.0%, IR HER
44.1% ; L BIABREE 454 65, 10 HE A 43.4%, TR1K
K EH35.3% AR Fig. X, HERE.
HosRE. IR AHBE /BN EEERE
FIHFEN (8P<0.05), HFEM., 2605 EF A
BEMABX. NERUTHBRRE. B/ EFS6RE
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Table 1 The socio-demographic characteristics of adult residents in Shanghai and their prevalence of overweight/obesity and central obesity

B85 / PERE (Overweight/obesity)

W EUAERE (Central obesity)

HHIE (Characteristics) n(6) e (R HE /%) : T (R /%) .
n (Prevalence rate/%) X n (Prevalence rate/%) P
145! (Gender) 10.263 0.001 0.010 0.919
5 (Male) 493 (47.2) 282 (57.2) 215 (43.6)
%z (Female) 552 (52.8) 261 (47.3) 239 (43.3)
FE8 /% (Age/years) 30.555 <0.001 32.998 <0.001
18~44 251 (24.0) 94 (37.5) 70 (27.9)
45~59 326 (31.2) 173 (53.1) 153 (46.9)
=60 468 (44.8) 276 (59.0) 231 (49.4)
JE{EH (Residence) 5.932 0.015 0.065 0.798
X (Urban) 853 (81.6) 428 (50.2) 369 (43.3)
ZBX (Suburban) 192 (18.4) 115 (59.9) 85 (44.3)
HEIZE (Education level) 18.413 <0.001 18.664 <0.001
INE R LLTF (Primary school or below) 133 (12.7) 81 (60.9) 69 (51.9)
h% /th% (Middle/high/technical secondary school) 645 (61.7) 352 (54.6) 298 (46.2)
KE [ AF K%L E (College degree or above) 267 (25.6) 110 (41.2) 87 (32.6)
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BR1
B/ AER¥ (Overweight/obesity) FRILEUABRE (Central obesity)
HHIE (Characteristics) n (6 e (R HE /%) . K (Rt /%) .
n (Prevalence rate/%) X P n (Prevalence rate/%) X P
FafsRE (Labor force ) 5.977 0.014 6.100 0.014
RE (Mild) 939 (89.9) 476 (50.7) 396 (42.2)
h /EE (Moderate/severe) 106 (10.1) 67 (63.2) 58 (54.7)
YEIRAR)T (Marital status) 4.468 0.035 5.666 0.017
B8 (Married) 897 (85.8) 478 (53.3) 403 (44.9)
KRIE/ B4/ 118/ 53/8 (Single/divorced/widowed/separated) 148 (14.2) 65 (43.9) 51 (34.5)
23t (Total) 1045 543 (52.0) 454 (43.4)

2.2 BERER

R F 437 KM0=0.6, Bartlett's K248 P<0.001,
RS RYEEERXME, EEMRAF D o
SRETFER>INEFESD, Btmm=ER
46.51%, IRIFES MEBERANFRDHIGEE R (1)
RSB, DUBANER. KR, EAMKERA
F; () KBRPEER, UIBAKR. Hh3E BRE;
(3) Ak RBEEEL, UBXNH. &, B, ELRE,
(4) fEBART, LBARBE. B8R, B, IH
AE; (5) BERER, MBEANGEREFEAE I
& 2

K2 LEHRERRSMESEXREREFHA
Table 2 Factor loadings for five dietary patterns among adult
residents in Shanghai

ERIRR (Dietary pattern)

EAgy  WRRE e mrame SEE0
Food intake BETabIes  frlitand  Condiment ramn, -
fruit, and R tuber, and Soybean
meat dairy and alcohol poultry
ﬁffn dtuber 0.253 -0.440 0.145 0.429 0.154
T3 (Vegetable) 0.651" 0.179 0.039 0.241 0.001
K& (Fruit) 0.371" 0.561" -0.005 -0.064 -0.163
ZEMA (Meat) 0.674" -0.219 0.064 0.088 0.100
BA (Poultry) 0.011 -0.109 -0.125 0.643°  -0.050
K=& (Fish) 0.652" 0.091 -0.041 -0.197  -0.021
T (Soybean) 0.099 0.136 0.063 0.175 0.730"
452 (Dairy products) 0.016 0.666°  -0.111 -0.152 0.120
= (Eges) 0.122 0.209 0.402° 0.123  -0.017
¥ (Sugar) -0.144 0.528" 0.265 0.364" 0.152
sa (oil) 0.114 -0.102 0.610" -0.117 0.015
#h (salt) -0.028 -0.064 0.587" -0.297  -0.043
S& (Alcohol) -0.113 -0.033 0.500" 0.131 0.020
Rk} (Beverage) 0.070 0.135 0.117 0397  -0.642
A /% 12.06 10.29 8.87 7.95 7.34

Contribution rate/%

[F] = : AF#HT>0.30, MEREANTEZRTE,
[Note] *: Factor loading values >0.30 indicate the dominant variables of
dietary patterns.

2.3 S5MEREANEEMEFRZRBNEE
Wilcoxon LA I 45 R KRB, s A E R
RPTBHEMNEGEE, EEK. BHBEBAEREH
. K EYIHEELLNERIIBRITFEENX (T pP<
0.05), HA : MRAXEXFEEE, EHFR. iR
ANEWRE, 9591/9841.4kl. 95.8g. 96.7g, ZEHR
HEELL RS, 4 16.8%, KU EYHEELLRE, &
44.1% ; KRIPEEAXFEEE, EBR. BHEAE
MK, 950 8542.1kl. 82.8g. 77.2g, K&
MIHBELL RS, H48.7% ; AKMBXRERXNTEH
FRLBELL IR, 5 14.3%. STERIER P T3AL M
HEEE, = KREFENEHR. KL EHEEEL
NERHYBRITFEENX (39P<0.05). HF : R
RAEBERXFEE, ERR. BHEAENRS, »
57598978.2kl. 92.2g. 89.1g, EHRMEELL RS, &
16.8%, MKW EYIHEELLIRIE, H443% ; REB
RRERFPIRKCEVBAERS, 7250.3g ; KR
KiEXPaeE, EAMK. B KCEYEBRNEY
MK, 99579 7485.6kl. 70.7g. 69.8g. 210.7g, Mihk
KU EYHEEELL RS, &47.8% ; EkRELRER T
ERRHELLRIK, & 14.4%. 3R 3.
2.4 BERIEXNSEE /MNP OEEBHIXZ
BEEER. X, HERE. seE2B A\, Hah’
E. BRRRE, ZEERIEFM logisticBVTDH &
MsMEEEXSELBE/BHNXATRITER
X, BERERALXEXSEMHFOEEHNEEZIE
% (T2 : T1, OR=1.719, 95%Cl : 1.072~2.756) , 7K
RPMABEX S LM OB AEZREX (T3
T1, OR=0.569, 95%CI : 0.347~0.933) , EEEX 5L
MROBBHNEEZEMMEX (T2 1 T1, OR=0.599,
95% Cl : 0.387~0.928) , HMEX 5B L+ . BLAERE
HXALHRITFERN. WK 4.
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K3 LETHFRERTAREREREEMNEDR. BB, BKLEWBRNEREMHEELL (M (Ps, Pis)]
Table 3 Energy, protein, fat, carbohydrate intakes and the proportions of energy intake in five dietary patterns in adult residents in Shanghai [M (Pzs, Pss)]

W& /g (Intakes/g) BEERIR /% (Source of energy/%)

barzl BEE /K - = - =
Group Energy/kl EHR RERA oK EY) E{=10 BERA K EY
Protein Fat Carbohydrate Protein Fat Carbohydrate
B (Male)
B
\E/‘fit[ﬁ:%:ﬁt and meat 28414 (7936.8, 11941.4) 95.8 (81.9, 116.4) 96.7 (77.3, 123.0) 255.6 (196.5, 324.3) 16.8 (14.6, 19.2) 37.8 (31.7, 43.3) 44.1 (38.5, 50.3)
s s
?:iﬁi&ffs 8542.1 (7187.9, 10461.7) 82.8 (63.1, 95.4) 77.2 (60.6, 105.0) 248 (207.9, 300.9) 15.6 (13.8, 17.3) 35.2 (29.8, 40.7) 48.7 (42.3, 54.5)
\.’:"U =
gf;;ﬁz*iiglwhol 9497.7 (7715.4, 11576.0) 83.4 (64.6, 98.1) 89.7 (66.7, 112.2) 265.1 (201.2, 324.8) 14.3 (12.5, 16.5) 35.5 (30.2, 43.2) 47.8 (41.2, 55.3)
gﬁgffrignd poultry 9579.3 (7619.5, 11300.1) 87.9 (69.4, 105.8) 87.2 (67.4, 114.0) 265.8 (200.4, 338.5) 15.3 (13.2, 17.3) 35.1(29.9, 41.2) 47.4 (41.2, 55.0)
s s
3Rt 9476.8 (7486.8, 10920.9) 86.3 (71.0, 101.2) 85.2 (65.1, 107.7) 257.6 (197.5, 309.0) 15.7 (13.7, 17.7) 35.5 (30.4, 40.7) 47.5 (41.2, 54.0)
Soybean . e . . 429 . . it o d ) 8 . 1y 17, . .4, 40. o .2, 54.
Hc 16.061 49.557 23.816 2.951 51.338 9.459 17.0307
P 0.003 <0.001 <0.001 0.566 <0.001 0.051 0.002
M (Female)
%‘Zi?ﬁ%ﬂ S 8978.2 (7609.0, 11052.7) 92.2 (80.5, 104.9) 89.1 (70.5, 114.0) 233.1 (187.8, 292.4) 16.8 (14.5, 19.3) 38.1 (32.1, 44.3) 44.3 (38.1, 50.8)
3 3
g
?:ﬁiﬁ?ff& 7485.6 (6376.3, 8974.5)  70.7 (55.3, 87.5) 69.8 (55.2, 93.0) 210.7 (170.7, 261.6) 15.6 (13.6, 17.9) 35.9 (30.0, 42.0) 47.8 (41.6, 54.1)
VEIOR 3 ¥
zgrfi?;ﬁi%diglcohol 8090.4 (6546.7, 10428.6) 71.4 (56.9, 92.6) 79.0 (60.1, 101.8) 227.0 (169.8, 291.4) 14.4 (12.8, 16.5) 37.6 (31.6, 43.3) 47.4 (40.6, 54.1)
gﬁﬁfﬁﬂand poultry 8622.9 (6677.3, 10488.9) 81.3 (63.8, 100.6) 77.6 (59.3, 103.9) 250.3 (164.2, 325.4) 15.6 (13.5, 18.0) 36.1 (30.1, 43.2) 46.7 (41.2, 54.2)
s s
2HRER
Soybean 8090.4 (6714.1, 9917.1)  77.7 (62.7, 98.0)  77.5 (58.3, 101.1) 220.6 (158.5, 278.3) 16.1 (13.9, 18.6) 37.2 (31.0, 42.4) 45.7 (41.0, 52.1)
Hc 40.311 77.97 35.375 13.661 46.255 6.132 14.053
P <0.001 <0.001 <0.001 0.008 <0.001 0.190 0.007

CE] FEEERAEFEIREA (13) ABEENEFRENENLR,

[Note] Comparison of energy and nutrients intakes in the highest factor scores group (T3) of different dietary patterns.

KR4 LEHERFTAEREXNSEBERR /P ORBRNXER [0R (95%0)]
Table 4 Association of dietary patterns with overweight/obesity and central obesity stratified by sex in adult residents in Shanghai [OR (95% Cl)]

HBE /LRt (Overweight/obesity) O EIAEAE (Central obesity)

fEE1ET (Dietary Pattern)

B4 (Male) % (Female) B4 (Male) 7% (Female)

TRERAZE (Vegetable, fruit, and meat)

T1 (n=348) 1.000 1.000 1.000 1.000

T2 (n=348) 1.424 (0.883~2.297) 1.364 (0.893~2.082) 1.719 (1.072~2.756) 1.197 (0.781~1.834)

T3 (n=349) 0.808 (0.495~1.320) 1.118 (0.683~1.830) 1.021 (0.622~1.676) 1.046 (0.635~1.722)
JKERYBZE (Fruit and dairy)

T1 (n=348) 1.000 1.000 1.000 1.000

T2 (n=348) 0.854 (0.544~1.342) 0.785 (0.489~1.260) 0.975 (0.621~1.532) 0.744 (0.460~1.203)

T3 (n=349) 1.115 (0.680~1.826) 0.673 (0.414~1.093) 0.978 (0.598~1.601) 0.569 (0.347~0.933) *
JEk S8 (Condiment and alcohol)

T1 (n=348) 1.000 1.000 1.000 1.000

T2 (n=348) 0.803 (0.508~1.270) 1.093 (0.718~1.665) 0.844 (0.535~1.332) 0.887 (0.578~1.360)

T3 (n=349) 0.918 (0.578~1.458) 1.064 (0.677~1.673) 0.873 (0.552~1.380) 1.134 (0.717~1.792)
ABESEA (Grain, tuber, and poultry)

T1 (n=348) 1.000 1.000 1.000 1.000

T2 (n=348) 0.969 (0.609~1.542) 1.057 (0.697~1.602) 0.804 (0.507~1.276) 0.658 (0.431~1.005)

T3 (n=349) 0.933 (0.586~1.483) 0.798 (0.505~1.263) 0.867 (0.547~1.373) 0.670 (0.421~1.066)
T 2 (Soybean)

T1 (n=348) 1.000 1.000 1.000 1.000

T2 (n=348) 0.666 (0.419~1.060) 0.804 (0.524~1.234) 0.903 (0.572~1.426) 0.599 (0.387~0.928) *

T3 (n=349) 0.868 (0.543~1.388) 0.890 (0.575~1.378) 0.662 (0.415~1.055) 0.655 (0.420~1.022)

[ (Note) ] * : P<0.05
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03 FEMRMAEBKREZEENERETR, £
EHRERBRIMUBEZX N 31.18% (KIEE /N RE2E
AOEEHIRITE) , BREEN9.78% ", KRIALEE
2015 F EiBTHERIRMUGBEE N 31.8%, IERER
12.3%, MUUAER B ERZR, MA R ERES
F 2013 F EBKF, RBE LBREAFROERR
B9 43.4%, FR0K H 2R 9 35.3%, 2015 FHKE
RLEAROBABRER A 49.63% ¥, BRTEINIMNGZ
SRR AL SR A 2002 AR HR 0 BY AR B I RE AR (B EE
El>85cm, WHREE>80cm) ™, IbXIAE LI L5
AR AV BL AR BEAS H ZRAKTF 2015 F 2B FE AKX
I, EREAAgERFOE M ERENRSMSH
HAG H =R

ERERXSEHXANARINEHERERTT
NHBBERTEEER X SMARBRFIINAE
REERSMERER, 23NRRAEEK. kR
MEEK, ARBERER. *BBAELNZ LR
o SK=ZMEMMK, HHTE ) SIHR I ER
EERXZI AR NAREI, HAEEXE
FRERE, BEHBRRAXERT2ALE P OB B
HER MR T1HN1.719 %, RIBERRAXEXTEE
EEMAROEBRNERER. BRAFERLIREAN
REZHHR. KR ALRIE, BEBRRARXEREE
HiER. BHBAENRE, SHEEEBARS, A
BER H 0B REBE BRI N R . RIRY, ZsHA
RUEI, ZHKRIDERX TIALEF OB AER
RN R T1 A/ 56.9%, FER/KRINEIRTTRER
ZHEFOEBENFRIPFER, KRR UBAR
ZKER. PERELENE, ZHERXBEBANBERZ,
BXYZEmMES, EsMERRAPERE=/214T3
BEE. EAMR. BBRL. KK EMIBNERIE TR
KU EYHELL RS, 2R MR —MEERMER
ZEESHNRBEREN, B5T AEMRAUREED
RGBT Faps AR E / BREE —E MM 2,
RARELZMZ T RER T2 0L OB BB
ERMRE T14H8959.9%, e X BRI gEE LM
FOB BB RIPFE R, EREXNUBAREZE RN
HEl@mAE, AARAKBEEBBARZERIEERER (W0
AEBHEE. O MEER. BB RIETT /I ELERR. R
REEREMNREREL) AEBEFZEENGEL ™,
REBRBERABRBARZAEL B8R, FEBARSZ

FEFIREL, MR BOK L S VIRV RN EE 5 1
BERRIFRE, L e KRR MARRES
Rk SYmMEBSEERNEM, FSEEEHX
PRIG N 2, (BAFRRFRISEBMLEIL, BRmBER
RIVUBARZ . BIARMIAGEENE, BRAN
H5 B85/ EHNPOREMNXR, BNET
B,

FARBBRME | BT EEEAR, TEE
TEREASBE/EHMFOEEHNARXER ;
EXERRABERYINEH. BFHRERREH
RINRE R, WE—EXWMN ; 3d24hERIBEERKR
NWEEHRYBAE, EINSBE/EHMFOE
EHFEERNXRALTEERRY ; B, —LFE
INERRERERTNNERERT, MAREER
BHAUNERRE, ADMERIBSEE/E
BN OB EHERRER ZENXR D, HEX
FEEREANERREHX—T DT, BRHRLE
MEfEn TR st ERESRARESEBE /B
A RO BB F X R BV E b,

G, BRIEINSEBE/EHMPOIRBHAIX
KEZR, LETREFERERRIESFE. WBMK
Mms, BRARRANSPOREHNAEZIERX ;
MKRPEMZRERRIN S5O AEHAY
REZHNEX. Alt, EM@EIERESINAGIURLD
HBE/BHNFOEEMNRE, EREaERTERE,

ZET T, Hakhe.
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