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[fEE] B8 - 7 Bl RSB AHHRI, SR ABETIER, FiE - E RBTIRXEERAH 2704 (F)
4l), 4% 11 Dehe 270 HAER S (EFRG4l) x|, AT B mE R E LB R GRS, WESmE, REE, EE
(waist circumference, WC), WG, M, M, MRESETERER, MR ATASER QN SERNES: EHaEE,
P, BB, B R ERAEERE, RAST UG RO E GRS KRR, SR - F R RS (body mass
index, BMI) 1 WCAEFAEZR A (3 P=0.000), Hrjr, UL BMI AWk i i 8 & sl EAEAS th 36, HAHN 10.0%, KTIEREH
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B, RN E A RE A, SEERE A RE R, s, SRk, SRS E. LthmREHIETIERAA (3 P=0.000), 2K
TG R G  Eon, VARRAERE . M. BRI AAETR], BEERZRAMNEG, 402 Logistic ELE R, REHAK
Az i I A XU Rl 3R AT 4L 35.5% (OR=0.355, 95% CI0.211 ~ 0.598, P=0.000), % A= rfrLoPe AR KUK 2 4l 35 A4ty 13.1%
(OR=0.131, 95% CI 0.046 ~ 0.376, P=0.000); &M BB i 7, 2 fr2H & I 1 B L JE 3% & 41418 0.430 mmol/L (95% CI —0.573 ~
—0.288), & % B 5 & [ MH [ EF A% 0.151 mmol/L (95% CI —0.201 ~ —0.101), 1% % B i % 131 BB & 7 1% 0.278 mmol/L (95% CI
—0.385 ~ —0.171), 23 J§ ifin ¥ ik 0.144 mmol/L (95% CI —0.204 ~ —0.083), 4 Pk ifil bRk B& 1€ 14.387 pmol/L (95% CI —23.339 ~
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Obesity and related metabolic indicators among 270 vegetarians in Shanghai

QU Lei', CUI Xue-ying', XIE Lu-yao', WANG Bian', TANG Qing-ya®, SHEN Xiu-hua"*®
1. Department of Nutrition, School of Public Health, Shanghai Jiao Tong University, Shanghai 200025, China; 2. Department of Clinical Nutrition, Xinhua Hospital, Shanghai
Jiao Tong University School of Medicine, Shanghai 200092, China,; 3.Shanghai Key Laboratory of Pediatric Gastroenterology and Nutrition, Shanghai 200025, China

[Abstract] Objective - To explore the obesity rate and related metabolic status of vegetarians in Shanghai and to compare with omnivores. Methods - A
total of 270 vegetarians were recruited in Shanghai, and 270 omnivores were matched with 1:1 as a control group. General information and food
intakes were collected by questionnaires and food frequency questionnaires, respectively. Height, weight, waist circumference (WC), blood lipid, blood
pressure, blood sugar and serum uric acid were collected and compared between vegetarians and omnivores. After controlling confounding factors such
as age, gender, exercise time, and total energy, generalized estimation equation was used to analyze the association between vegetarian diet and various
indicators. Results - Compared with omnivores, the body mass index (BMI) and WC of vegetarian were significantly lower (both P=0.000). Compared
with omnivores, the overweight or obesity diagnosed by BMI and the central obesity diagnosed by WC were significantly lower in vegetarians (10.0% vs
24.4%, P=0.000; 2.2% vs 12.6%, P=0.000), so were the total cholesterol, low density lipoprotein cholesterol, high density lipoprotein cholesterol, systolic
blood pressure, fasting blood glucose, fasting insulin and female serum uric acid in vegetarians (all P=0.000). After adjusting for age, gender, exercise
time, sedentary time, total energy and other confounding factors, multivariate binary Logistic analysis of generalized estimating equation showed that
vegetarians had significantly lower risk of overweight or obesity (OR=0.355, 95% CI 0.211—0.598, P=0.000) and of central obesity (OR=0.131, 95% CI
0.046—0.376, P=0.000). Multivariate linear regression analysis of generalized estimating equation showed that vegetarians had lower levels of total
cholesterol (f=—0.430 mmol/L, 95% CI —0.573 ——0.288, P=0.000), high density lipoprotein cholesterol (f/=—0.151 mmol/L, 95% CI —0.201 —-0.101,
P=0.000), low density lipoprotein cholesterol (f/=—0.278 mmol/L, 95% CI —0.385——-0.171, P=0.000), fasting blood glucose (f=—0.144 pmol/L, 95% CI
—0.204—-0.083, P=0.000), and female serum uric acid (f=—14.387 umol/L, 95% CI —23.339 ——5.434, P=0.000). Conclusion - Overweight or obesity in
vegetarians, especially central obesity, is significantly lower than that in omnivores. Vegetarians have lower blood lipids, blood sugar and serum uric acid
levels than omnivores. Vegetarian diet is an independently protective factor for obesity.

[Key words] vegetarian; obesity; blood pressure; blood sugar; blood lipid; serum uric acid
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INZ A ARG ZE . AI2E), i /£ Microsoft Excel
2010 F - fE AT HLALTE = (Visual Basic) 245 [
RIERE TR,

1.2.3  RAEHEFRAIASI SR RGZ-120 HY B 5 i 5 AR &
B, FEERE] 0.1 em, SR TG ZE PE ARG R ORI &
B (waist circumference, WC), &M HME T4 5
WEAT o e i AR b AL, RS L, R RRIK
SARFF AR, FEHZE 0.1 cm, % UA-774 5 2 el
H, - IfiL R 1M U 4% & (systolic blood pressure, SBP) &
#Fyk & (diastolic blood pressure, DBP), #%#fE] 0.01 mmHg
(1 mmHg=0.133kPa), % i Inbody 720 Il & {4 JF &, A5
2] 0.01 kg,

1.2.4  SEEEARPRAGI 2 TR EEZE 8h U I,
R H RS R R UM Rk L, 75 B 57 7600 42 3 B EGS
AT ASC L A 0 I 55 L[5 B (total cholesterol, TC), =
Hh (triacylglycerol, TAG), % EENRE ANMEEE (high
density lipoprotein cholesterol, HDL-Ch) . {25 ¥ fig & [ iH
fiZ (low density lipoprotein cholesterol, LDL-Ch), %3 Jj§
Ifil. % (fasting blood glucose, FBG). %35 J# &) 2% (fasting
insulins, FIns) JzIfljRfi® (serum uric acid, SUA),

1.3 FHOE SU B bidfi:

FARKR S EPIW bR A O EREKE" . T
& 5 % (body mass index, BMI) > 24kg/m’ 24 #8 T,
BMI > 28 kg/m’ 2 I i, @ b Pk AR e e B T R
(waist circumference, WC) = 90cm, ¢ WC = 85 cm,
® IfiL H I & ""': FBG = 6.1 mmol/L, Flns > 145 pmol/L,
@ IfiJEF+ 35 ", SBP > 130 mmHg, DBP > 85 mmHg, ®
MmAgsH " TC = 52 mmol/L, TAG = 1.7 mmol/L, HDL-
Ch<1.0 mmol/L, LDL-Ch = 3.4 mmol/L, ® SUA ¥ £ J}
251, B SUA > 420 pmol/L, % SUA = 357 pmol/L,

L4 Geib¥orbi
A IBM SPSS 21.0 R FFHEFTEELF 7B, 2 B VRH

xts FoR, EVERTEURSERIE 2> 2 80R. FRAGIES

B2 Z IR B E R LR HT BT ¢ 4858, e PR RHEL R
R 0 B, SRR 5 IR B A& AH O AR U R bR A S I
M, RHT AL J7FE (generalized estimating equations,
GEEs) #tf7or#r. FHE 5 E mE5 AL B SR 1H
SehEE, SSRHEERE B (95%CI) Fons ERS5EM
SRR BRI SCHRTER ] logit 5E8:, SR AMLHEL (odds
ratio, OR) R I 95% CI KR, Fin A Ao U6 25 A UM AS 36
ROk HEI A 0.05, P<0.05 FoRZEFA LR L,
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AT B 270 6, Lok 82.6%, P E
B (74+47) 4, SEWER (375+£84) %, £
BRI 2 (5.2% vs 18.5%, P=0.000) . 45 K I % i
B [(7.6+14)hvs (7.8+£0.8)h, P=0.028]. 4 H # A
M fE B [(1749.84+689.7) keal vs (2 132.5+705.6) keal,
P=0.000] (1cal=4.184J) H L FAEH G4, =7 A
Geit % B FHEAE A EEMNEL (1.9£25)hvs
(1.4£2.0)h, P=0.031] & THEERAH, ZRAGKIFEEX
(F1),

1 REA5ER AR OU EL g

Tab 1 Characteristics of vegetarians and omnivores

Item Vegetarians Omnivores e
(N=270) (N=270)

Agelyear 37.5+84 36.7+£9.2 0.002
Female/n (%) 223 (82.6) 223 (82.6) 1.000
Vegetarian time/year 74+4.7 — —

Ethincity Han/n (%) 257 (95.2) 253 (93.7) 0.452
Smoker/n (%) 24 (8.9) 18 (6.7) 0.330
Drinker/n (%) 14 (5.2) 50 (18.5) 0.000
Physical activity/ (h - week ') 19425 1.442.0 0.031
Sedentary time/ (h - d') 82+3.8 89+438 0.051
Sleep time/ (h - d™") 7.6+1.4 7.8+0.8 0.028
Energy/ (kcal - d') 1749.8+£689.7  2132.5+705.6 0.000

2.2 T AERERS Y I0 bh ik

F A4 BMI, WC, #EmSIEREAS 12, ot IE ke
B FRSETIEREA (3 P=0.000), ZRHALHE
Lo UL WC Pl brol g O PEIE RS e, JESR
BHAFEHN ST (% (12.6% vs 2.2%) 5 LA BMI 4 [l
Pt O TR MR AR HH 2, AR T 2.4 £
(24.4% vs 10.0%) (F2),

462 FRAES IR E SO bR

Tab 2 Biomarks of overweight or obesity between vegetarians and omnivores

Vegetarians Omnivores

Item (N=270) (N=270) P value

BMI/ (kg - m?) 20.9+2.5 223433 0.000
WC/cm

Male 77.7+£6.8 84.9+10.1 0.000

Female 69.9+7.4 71.1+£8.4 0.000

Overweight or obesity/n (%) 27 (10.0) 66 (24.4) 0.000

Central obesity/n (%) 6(2.2) 34 (12.6) 0.000
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2.3 JIEREAAC R b LLgR

231 Ifufig. ks, SUA R EME(ER R  FHE4] TC,
HDL-Ch, LDL-Ch ¥ £ T-4E & &t 41 (¥ P=0.000), FBG,
Fins, SBP J %tk SUA thth) i (L FHEEEH (¥ P=0.000);
24 TAG, % SUA F1 DBP {22 R G4 (#3),

3 FAHSIERCHEMNARACIHEFRPLE (x+s)
Tab 3 Comparisons of obesity-related metabolic indicators between vegetarians and
omnivores (x=£s)

Item Vegetarians Omnivores Pge
(N=270) (N=270)
Blood lipid/ (mmol - L")
TC 4.0+0.8 4.6+0.8 0.000
TAG 0.9+0.4 0.9+0.5 0.663
HDL-Ch 1.3£0.3 1.4£0.3 0.000
LDL-Ch 2.5+0.6 2.9+0.7 0.000
Blood sugar
FBG/ (mmol - L") 4.6+03 48+0.4 0.000
FIns/ (pmol - L") 33.5+15.5 40.8+20.7 0.000
SUA/ (umol - L")
Male 325.9+68.3 342.9+61.4 0.149
Female 238.4+68.3 257.5+51.5 0.000
Blood pressure/mmHg
SBP 107.6+12.6 110.9+13.4 0.000
DBP 69.5+8.8 70.0+9.8 0.482

232 IMfig. ks, SUA RS w M &
TebrS A R R b, REHE- BHERE (H-TC),
- R E QIR E FE (H-LDL-Ch) F4% H =2 KTk
FEH, ERFAHIFEL (B P=0000), 2 HAEEE-—
Bt Hah =88 (H-TAG). K- &% & Q& EE (L-HDL-
Ch), wm-z Mk (H-FBG), w@&-=sME % E (H-Fns),
mi-SUA (H-SUA), @&- W 45 & (H-SBP), &- &F 7k &
(H-DBP) HUMSHIZLLE, ERETFHIUFENL (K 4),

e 4 FRAESIEFCUNEHFHCHAR SR 1A LLE: (1 (%) ]

Tab 4 Rates of obesity-related metabolic disorders in vegetarians and omnivores [1 (%)]

Vegetarians Omnivores

Item (N=270) (N=270) P value
Blood lipid
H-TC 19 (7.0) 57 (21.1) 0.000
H-TAG 15 (5.6) 19 (7.0) 0.479
L-HDL-Ch 33 (12.2) 20 (7.4) 0.053
H-LDL-Ch 21 (7.8) 53 (19.6) 0.000
Blood sugar
H-FBG 0(0.0) 1(0.4) 0317
H-FIns 0 (0.0) 1(04) 0.317
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Continued Tab

Vegetarians Omnivores

Item (N=270) (N=270) P value
SUA
H-SUA (Male) 4 (8.5) 6 (12.8) 0.503
H-SUA (Female) 4(1.8) 10 (4.5) 0.103
Blood pressure
H-SBP 15 (5.6) 24 (8.9) 0.139
H-DBP 15 (5.6) 22 (8.2) 0.223

Note: H-TC was defined as TC = 5.2 mmol/L; H-TAG was defined as TAG >
1.7 mmol/L; H-LDL-Ch was defined as LDL-Ch = 3.4 mmol/L; L-HDL-Ch was defined
as HDL-Ch<(1.0 mmol/L; H-FBG was defined as FBG = 6.1 mmol/L; H-FIns was defined
as FIns = 145 pmol/L; H-SUA was defined as SUA = 420 umol/L in male, SUA >
357 pmol/L in female; H-SBP was defined as SBP > 130 mmHg; H-DBP was defined
as DBP > 85 mmHg.

2.4 F A NEIE B HISEACH R bR R S5k

LR T R R b BRI
TARRE . PRI WA, KT BEARI (R, BRI A AR
I i) B S RE LAY S, 3R A4 BMI AT WC IR T
R, ZRUAZGHERL (3 P=0.000), {EH%ET

5 FA SN B A AR BRI LA 0] U353 B

Tab 5 Linear regression analysis of vegetarian diet and obesity-related metabolic

indicators
Item B (95% CI) Wald P value
BMI” —1.334 (—1.807——0.861) 30.56 0.000
wcC*® —3.585 (—4.977——2.192) 25.46 0.000
Blood lipid
TC* —0.430 (—0.573 ——0.288) 34.99 0.000
TAG? 0.083 (0.012—0.153) 5.28 0.022
HDL-Ch® —0.151 (—0.201 ——0.101) 34.85 0.000
LDL-Ch? —0.278 (—0.385——0.171) 25.88 0.000
Blood sugar
FBG"” —0.144 (—0.204 ——0.083) 21.49 0.000
FlIns* —0.803 (—3.551—1.946) 0.33 0.567
SUA
Male 4.792 (—21.823 —31.407) 0.13 0.724
Female —14.387 (—23.339——5.434) 9.92 0.002
Blood pressure
SBP*® —1.807 (—3.867—0.252) 2.96 0.085
DBP” 1.017 (—0.499 —2.534) 1.73 0.188

Note: “ Adjusted with age, gender, smoking, drinking, sleep time, physical activity,
sedentary time, and total energy; ” Adjusted with age, gender, smoking, drinking, sleep
time, physical activity, sedentary time, total energy, BMI, and WC; “ Adjusted with
age, smoking, drinking, sleep time, physical activity, sedentary time, total energy,
BMI, and WC.
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ARG PERILL R, DRI, BEARA R, RO ED. AR
], BMI, WC J SResiIsgmG, S5IERadMmik, &
£ 4] TC, HDL-Ch, LDL-Ch, FBG, -+ % SUA ¥J#5 [,
ZRAGIFE L (8 P=0.000) (% 5),

L2 NE] U T BRI 4> 2 Logistic #2754 5347 i,
AN, (EVARE TARRE . PEBI. WA, TRIE. BEMRE A
Pt iE], AR ] S S RE R R R S, R K AEEE
B R 1 RGBS 2 IR 25 4 1Y 35.5% (OR=0.355, 95% CI
0.211 ~ 0.598, P=0.000), % Az rfr .0y P HE B f9 RURS: A
Ik & & 4 9 13.1% (OR=0.131, 95% CI 0.046 ~ 0.376,
P=0.000), % TAERE, W, TRIE. MEMRE ] R
Whal, AAkEE, BMI, WC R SRR, HEIK
& & H-TC f1 H-LDL-Ch {y {47 (K| £, OR {43 %4 0397
(95% CI0.211 ~ 0.750) F1 0.517 (95% CI0.278 ~ 0.960);
FEKA L L-HDL-Ch [fEls R 2, OR H % 2.028 (95% CI
1.016 ~ 4.047), T Z &4 H-FBG F1 H-Fins ¥4 0 {3,
Ik 4 H-FBG F11 H-FIns %245 145, PAMEGI#GL D, #A
RELEAT) LA 5 FEAY Logistic [8119 (3 6),

6 FE A SN BAR AR b7 57 A% 4 9 T Logistic 5347
Tab 6 Binary Logistic analysis of vegetarian diet and abnormal rate of obesity-
related metabolic indicators

Item OR (95% CI) Wald * P value
Overweight or obesity * 0.355 (0.211—0.598) 15.17 0.000
Central obesity 0.131 (0.046—0.376) 1431 0.000

Blood lipid
H-TC® 0.397 (0.211—0.750) 8.12 0.000
H-TAG® 1.942 (0.794—4.750) 2.12 0.146
L-HDL-Ch® 2.028 (1.016—4.047) 4.02 0.045
H-LDL-Ch? 0.517 (0.278 —0.960) 4.37 0.037
Blood sugar
H-FBG* - - -
H-Flns ® - - -
SUA
H-SUA (Male) 0.594 (0.299—8.271) 0.29 0.594
H-SUA (Female) © 0.229 (0.061 —0.859) 4.78 0.029
Blood Pressure
H-SBP* 1.163 (0.493 —2.747) 0.12 0.730
H-DBP” 1.106 (0.515—2.375) 0.07 0.796

Note: “ Adjusted with age, gender, smoking, drinking, sleep time, physical activity,
sedentary time, and total energy; ” Adjusted with age, gender, smoking, drinking, sleep
time, physical activity, sedentary time, total energy, BMI, and WC; “ Adjusted with
age, smoking, drinking, sleep time, physical activity, sedentary time, total energy,
BMI, and WC.
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