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[ Abstract] Objective To explore whether metabolically healthy obesity (MHO) is a healthy state by
observing the incidence of metabolic syndrome (MS) including its components and cardiovascular disease (CVD) in
this population. Methods In 2011, a cohort of 10 140 residents aged 40-79 years old was selected with cluster
sampling in the Guiyang urban area. Fasting plasma glucose ( FPG) , blood lipids, and blood pressure were examined
to assess their metabolic status. Height and weight were also measured. Among them, 1 299 metabolically healthy
subjects were divided into 3 groups according to body mass index, namely metabolically healthy normal weight
(MHNW) , metabolically healthy overweight ( MHOW ) , and MHO. Three groups were reassembled in 2014, and
finally a total of 966 subjects with baseline and complete follow-up data were included in the analysis. The relationship
between MS and its components, and the incidence of CVD were compared among the three groups. Results (1)
After an average follow-up of 3 years, 47.77% of the MHO population transformed into a metabolically unhealthy
state. There was no significant difference in the incidence of MS components among the three groups( P>0.05) , but
there was a significant difference in the incidence of MS( P<0.05) ; (2) There was no significant difference in the
incidence of CVD among the three groups after 3 years of follow-up. Logistic regression was used to analyze the risk
factors of CVD in the three groups. Taking the MHNW as the control group, after adjusting for age, gender, FPG,
blood lipids, and blood pressure, the risk ratio of the MHOW group was 0.941(0.661-1.202) , and MHO group was
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0.974(0.702-1.291) . Conclusions After 3 years of follow-up, although the risk of CVD in the MHO population did

not increase significantly, the incidences of MS, triglycerides, and FPG abnormality increased compared with the

normal people, suggesting that the MHO is not a " stable" healthy state.

[ Key words ]

events

Metabolically healthy obesity; Prevalence; Morbidity; Cardiovascular and cerebrovascular

Fund program : Special Precision Medicine Project of the National Key R&D Program from the Science and
Technology Ministry of China (2016YFC0901203 ) ; Special Scientific Research Fund of Public Welfare Profession
from the National Health and Family Planning Commision of China(201502007) ; Key Clinical Specialty Cultivation

Project of Guizhou Province ( SZD-2016-01)
DOI:10.3760/cma.j.cn311282-20220415-00231

e FE LA IR A8 R0 23 1 DA A 33
KMV BRgT R, IR 2 i
(AN A T RN (=27 NS S VR = o Sa ]
RO MRS FEFRES AR
FEAE—JERF Ik 28 0 BT 3 {kt JE 84 JIE JBE ( metabolically
healthy obesity, MHO) , 48 ¥ /& i3 2K HE e , (R 15 14 48
PR FIEFE RN T MHO ARHZ A —HIE
FoE M HOIRAS B ATAAE i, A D27 35 A X X —
WA, AR HGE , MHO 51 52 7= A
( metabolically healthy normal weight, MHNW ) #H {8, A~
23 R I 5 FRARHT T B A2 40 L A S R v 0 A
RE AR I BTG MHO AU
HAWZEE, 5 MHENW A H, AR5 1
KA IR T O U A R
S W IF RAE Z —, Wt S BCH AL T Y
PRI MHO J& 75 2 5 i 0 I = 4 XU b 4b
PBCY . EOE T MHO 2 35 0 — ECIE “ R 1Y
A HEIR A B JCE 18, 7 3 2 TSk — L B,
O TAE e ATE R SR T AR+ s, JRAT1T 1
MHO ARERL I B U7 A A2 AR 5 B il 4 = 1017
DL, T e — 25 R AS B SR 3R L s . SR, DY R Bt
b X H A JE 56 T MHO A BEAY K B3 17 9% 24 F
8, A B ST LA Bt BT S X O U3, B 7E R 1T MHO
NHE B I 3 AEBE DTG O . 3 1 i AT AR G Y
AR BRI Y 452 s Xof AT e 26 B A AR, i ) B2
PR 8 AR

M &RMTiE

— K%

ABIFGE S v [ 2 B BRI R R TR AR X
1Y Ui AT 6 2% BT 5% [ Risk Evaluation of cAncers in
Chinese diabe Tic Individuals: A TONgitudinal ( REACTION )
Study ] 9 5 M1 HL X 53 BA S, B4 0T T8 £ 4 T 2011 4§
5—8 H R FBRERIAE R 7 i IS BH T = 55 X 40 ~
79 % HIRAERSE]> 5 4F (9 ABEILTT 10 140 A R 3 HE
BRARAEFEAT IR e . HEBRARTE . SUPEBm ™ 0.0 i 1fi

g B A B s (IR B D BE TTE | FIR AR D fig
IR ) A E R M, 0 RSO R F IR RIE A
A IR 25 R R YNGIT# , BA G
Jifrgeg K 7 7 1 4 B IS AR Gl 6 S H N EERF
AR WFFE T B0 RN 42 BOR IR LA 58 i ) 45
A RAPAILER 8693 A, Hh 4 5650
AN (64.99%) , F-HIAEW (56.3+7.6) %, FPE 3043 A
(35.01%) , F-HI4E I3 (59.6 + 8.2) %, Hodh Rl A
Bt 1299 AL

T 2014 AFXF Qe B N BE AT BE T, 7 2 Bl U7
(3.17£0.20) 4, HEBR 3 4F N &A™ 8 1) 4 B IH FE
WE A RFARS R 2 B IR T S Bl U B R
ANaF, W BT RS2 R ) 966 N (5 1 248, bk
T18) EATAIHT , B VRN 74.36% . 1 G RHTSERT, BT
A 2R E BB A R B, 3% SN BE R R4 MR
= B fe HEZS DL I

7S

1 — RS A B G — S I A%, 5
SR RATIR IR A TR}, I ) R A AR R R
2 AW RS 25 BEAE OB S R R SRR i
JE S R s B I R 12 I SR YT TR
S AN ARG I AR RO PR 32 B s W X
R BT T 6 4~ H s AR i 100 32, 0 E X
JEEE BB 30 g RS = 1 4R BB U A A
SR B (Bl S R JRARERSE) o R
IRBERE, R 2 A0 T A A BRI AT B
G — s R IZ bR i 2 A o

2. NRSAFEAR B im AR R th 2 I 2R 58 A
B, REFRE(BMD) FIAE (kg) 5 & & (m) BYF
D HeI R, R DA R R T g AT R
MR DN i 3230 28 G B A IR+, &
e R P e PR R S (S i, B RS R 0.1 em fA
FRGEE N 0.1 kg s FIRREE 1 A3 H 00 8 i 300 4 i 4K
25 min, I 3 0 B3 RETME.

3. S EARAR A . (1) 25 M8 1K (fasting plasma
glucose, FPG) + 32104 i 0 AR I HiT— R BB L &



RAE P bR e s 2023 4F 1 58 39 %55 1 ] Chin J Endocrinol Metab, January 2023, Vol. 39, No. 1 <15 -

BEEHBEYM RSN, fHEEE 10 h DL, JFEORY
B L, 0 52 ko BB | SR P 55 RS 42 11 B
A A PE 3 AT AL ( Architect ¢il6200) K105 (2) IMLAS « #E S
BT E /D 10 h, W RRES G H KL, R T
15~30 min, B.05 , ¥4 1L E 3 T EP &, F-70C f#
FE, FTUkEREE 2% 1T - IR RF 58 T, R
H Architect ci16200 A0 , YA 00 5 15 2% BERR & 1 IR
[ ( HDL-C ) IR %5 B2 i 2 H B EE (LDL-C) o 4351
FABERR H- i S B AR vk D 2 = B H o (TG)
FLEARREEE(TC) .

3. ZWbRHE: (1) NEREZWRE AR 2016 4E(h
] e e B 2 R R T R AR P R
FIUIE B2 W b ) . BMI 18.5 ~ 23.9 ke/m” H 1E % ;
24.0~27.9 kg/m’ N E ; =28.0 ke/m” HAEKE, (2)
TR ARS8 Ao AR B RIS Wi bs v . AR i
([ R 52 T P 3 R IR T 4158 = kAR
NCEP ATP I (2004) )" i 5 % 4045 . OME R, 5
=90 cm, M =80 ¢cm; @ TG = 1.7 mmol/L; @
HDL-C<1.03 mmol/L( ) , HDL-C<1.29 mmol/L( %&
) s @I =130/85 mmHg (1 mmHg=0.133 kPa) :®
FPG=5.6 mmol/L, UL I 5 FPifd X605 C#i2 TG
T . AR 1 IR LR AR BRAS £ A 1
H 2 ORI ZR B IR AL 43, 756 o rh =3 WU AR 2R
BAE, ARYEA ] BMI KPR AR AR 5> 3 4
JfbR id 2. O MHNW; @ 18 i filt B % 8 & 41
( metabolically healthy overweight, MHOW ) ; 3 MHO,
(3) UM I 0 5 < 00 T L A8 2 R 4 1 Rk 2k
(4 B B BOAE T O I SR R A il A5 S, Ol
ERALHE 0 L O WU BE 0 1 538, 43 51 R
1979 4E A T AR 4 41 (WHO) & A 14 7 .0 6 12 W
HELT R 2012 AF R 20t O 222 Wi bR NS 12 G
i 0 A B e A 0 B AT R A 12 K S
R TR LI QA B 2 S B U kb o L i

S EBEASAHIGAC SER | BT FET i ] FE TR R
SRR BN A RHOCHATE S, W AZE2 I 2 a8
B YNGR AT BRI G — I R IZ W bR HEHEA T

= Gt ab B

JIT A AR B4 el BN R S A 8 i 43 ok
SPSS 20.0,, R4 A bk K 52 30K 0 AN R B9 4
TR xxs £R8,3 DA LHECR TR R J5 2
SIHT, P LU ECR AT g #5505 3 2 OB SR T X A
55, PR b 3R H Bonferroni K& 1E , XU P<0.05 Ky 2%
SHEGEE L, R 2010 SN H A 5
AN VR R AT R AR R R bRl SR T2 R
logistic 18] 9 £ A1 43 Ay J A= .0 B i 48 3 F 19 AH G
W=,

# R

— AR R — SRR

PR AREE T 1299 A, AR ¥ BMI i A 6] 43
93 A IR AR AR AL R SR AT HeE, R 1 AT
LI 1, MHNW MHOW .MHO 3 41 BMI % [ | i 4
J& &5k FPG \TC TG \LDL-C \HDL-C 2R A 4iit2
B Y (P<0.05) fHARRE PEBI L WM AR 38 B % 2%
FIEGIFE L (P>0.05) , 5 MHNW 4 AL, MHO
YA FE Wee FR &7 5K TG B, HDL-C Ik (P<
0.001), 7E MHO @, &1k 5 71.42% , B YE & 28.58%
{RHJ2

| BEWTT A A MHO AR R

2011 4F ,MHO ABEZE S AHE ) Ol 2.34%
(203/8 693) , TENCJHE AHHE Hh A FEoe 28R 29.46% (203/
689) , AR MERIARMES BERTHN 2.21% .28.98% .,

= Ftivi 3 FARHEE B AR A 7 R

FEZR AR it e N2 BB T (3.17 £ 0.20) 4%
J&i A 966 NSERktT,3 NI L A AE 4 o it
K 324 N ARIEREAE BT 51 A, Bt kiR

&1 SHHIRIX 40 2 DL BEZ G R AREREASRHIE [ X250 (%) ]

“ ENGEEER AERE el Wi e FAg Qi 23 1 1MW
IH W S 4 J i oy L&
ikl 1% (kg/mz) (%) Lotk (em) (mmHg) (mmHg) (mmol/L)
MHNW 866 21.41+1.47 55.00+8.01 678(78.3) 77.73 £6.05 108 £ 10 69+7 5.27+0.24
MHOW 230 25.41+1.07 55.25+8.46 181(78.7) 85.66+6.20 111+10 717 5.32+0.23
MHO 203 28.81+0.86 55.40+8.62 145(71.4) 93.65 +5.45° 117+9* 75+ 6" 5.28+0.17
Pia 0.001 0.062 0.094 0.001 0.001 0.001 0.012
¥ Sl L i =B H b LDL-C HDL-C : e
2H 5 IfE e
45 s (mmol/L) (mmol/L) (mmol/L) (mmol/L) W o =
MHNW 866 4.87+0.84 1.09+0.29 2.76 +0.73 1.58+0.26 135(15.6) 86(9.9) 196(22.6)
MHOW 230 4.91+0.82 1.18+0.31 2.84+0.73 1.53+0.26 36(15.7) 24(10.4) 44(19.1)
MHO 203 4.44+1.17 1.31+0.31* 2.58+0.89 1.45+0.17* 33(16.3) 22(10.8) 32(15.8)
P& 0.001 0.001 0.001 0.001 0.972 0.918 0.073

T MENW A R AEAL AL s MHOW - ARl FR BB T4 ; MHO . AQMHME FERUALHE A ; | mmHg = 0.133 kPa; LDL-C. %% B i 4 11 0 [ B ;

HDL-C . =% B JR 2R P IR 5 MHNW ZHAH G, *P<0.001



- 16 - e Py IR 2 2023 4F 1 H 5 39 %55 13 Chin J Endocrinol Metab, January 2023, Vol. 39, No. 1

I3 AN 33.54% .5.28% , AR AR LR Bt A
R 32.82% 4.72% ; VY HAF %R 10.94% 1.57%
MHO AFEHAT 47.77% 7% 28 A EERDIRAS . 3 4
ECHZE B IR AL R R EZ T RS # B X (P>
0.05) AU ZR SRR A 22 T A Geit 5 L (P<
0.05) ; Hi 5 MHNW 4140 b, MHO A BB 5 5 (1€
LR A R = (P<0.001,3% 2) .

K2 3YNFEMS 44 R H AR R [ n(%) ]

21 5] 1145 MS ZH43 MS
MHNW 641 201(31.36) 24(3.74)
MHOW 168 61(36.31) 14(8.33)
MHO 157 62(39.49) 13(8.28)*
Xl 4.442 8.982
P& 0.109 0.011

1 MSARIZE A AE ; MENW . {5 (e A 41 AR 4 ; MHOW . R 35
AR T2 ; MHO M@ HERIAE B 4H ; 5 MHNW A EE, *P<0.001

R3O3AAMEREYT 3 AFAAU A TEAR AR LA [ n (%) ]

" HDL-C<1.03 mmol/L( ) JEFEI T3 =90 em
ZH ) L= >=5. >=1.
@ P I =130/85 mmHg FPG=5.6 mmol/L TGZ17mmol/L 0 ol L( ) =80 om
MHNW 641 107(16.69) 62(9.67) 59(9.20) 111(17.32) 114(17.78)
MHOW 168 36(21.43) 26(15.48) 24(14.29) 30(17.86) 30(17.86)
MHO 157 35(22.29) 37(23.57)* 31(19.75)* 37(23.57) 33(21.02)

T MHNW . AR IHEE R AU AR AL 2 s MHOW - AR e FRE AL S 20 3 MHO . AR HE B A AL B2 5 1 mmHg=0.133 kPa; FPG. %5 JE L0 ; TG . =L Hih;
HDL-C; 5 % BENRER (A I B, 3 4H ] g, *P<0.05; 5 MHNW 204 EL, ®P<0.001

3 NBEREDYT 3 4F 5 A AU S H HE AR A A R LA
BN 3 Fion, 3 AABEN FPG TG 2R A 4112
B Y (P<0.05),5 MHNW 44k, MHO A#H) FPG |
TG B 55 &R & (P<0.001,3 3) .

DU | 3 20 A2 33O il 0 A i

FLRACIHMEE Y 1299 N 4 BB e A 00 i i 45 55
F, &bV 5 A 966 A5 ki1 , MHNW . MHNO ,MHO
ZH N O A8 A e R0 il ol 1.25% . 1.19%
1.27% , Wi 1487 = A % 5 28 53 0 0. 62% , 0. 60% |
0.64% , B BRI BN 1.87% 1.79% 1.91% , > ki
A8 S AF K R E bRk 5 530 8 1.72% 1. 66%
1.78% , HAFLHIAT O A 0 1 45 =4 1 & 2B, L 3
ZH RO A S R0 23 Tl L A8 <R 74 2 s 38 FT A
RN EFTRIT2EE X (P>0.05,% 4)

R4 OMINEFIFR R n(%) ]

25 mg MRS imiE R RER
MHNW 641 8(1.25) 4(0.62) 12(1.87)
MHOW 168 2(1.19) 1(0.60) 3(1.79)
MHO 157 2(1.27) 1(0.64) 3(1.91)
K IE X2 E 0.005 0.270 0.085
P4 0.997 0.874 0.958

TE : MENW ;18 35 fi BE 75 35 IE Bk 26 ; MHOW - AR 351 {a B 75088 5 4
MHO « £ 35 £ e 5 AL i 4
T, BV logistic [PIARLRY N 1PAL 3 41 A A A0
G 107 <A P XSS L
DL 3 ZHARER BMI K AR M Wi s &
7K . TC TG .FPG .HDL-C \LDL-C i B 4%, IR R A&
A RS A AR (=1, =2) , I —41h
Xt RE 4H %) Bl U5 B4 R AT logistic 43 M7, 45 R BN,
MHOW MHO 41 A 28 £ 1 (% XU B B 43 5 4 0. 932
(0.693~1.253) F1 0.964 (0.733 ~ 1.280) ; K IEAE M |
PEHIJE , MHOW . MHO 4 %) AR [ 24 0.954 (0.722 ~

1.313) 1 0.981 (0.820 ~ 1.331) ; &M IEAE®S 51 W
M A TC TG ,FPG \LDL-C \HDL-C Wit 4 [ | &7 5K &
J&i ,MHOW A XU 0.942(0.622~1.334) , MHO XU
It 0.886(0.646 ~ 1.236, % 5) , &4 i1/ #r )5, A
BMI K (A AR At R AR O il 105 S 10 e A R T
M (P>0.05), 40 B4 IE M 51 AR IS WA PR
FPG TG .TC HDL-C \LDL-C J& , A[a] BMI 7K A4 it
faERRE N AE T O i i 45 35 14 1) & AR AT TC S e (P>
0.05,%5),

F S5 AR RN TE BMI 25500 B 8 =54 i A X XU

AR 4L b SE  WaldX* OR(95% CI) Py

RAKIE MHOW -0.123 0.163 0342 0.932(0.693~1253) 0916

MHO  -0.132 0.196 0447 0964(0.733~1.280)  0.842

(iR MHOW -0.072 0.193 0.113  0.954(0.722~1.313)  0.868

MHO  -0.067 0.187 0.166 0.981(0.820~1.331) 0.783

iRl2  MHOW -0.036 0212 0236 0.942(0.622~1334) 0.774

MHO  -0.037 0.198 0047 0.886(0.646~1236) 0.834

F . BMIL. /R S 4645 ; MHOW . A1 e k8 8 4 ; MHO . AR 7

NCRELH 5 BEAY 1 BEARIE RIS ; AR 2 BEIEARES M B A

2 PR AU = | L [ o % G i DL [ PR 3 i A 1 IE
[ B

o

— R IR A B B3 X MHO AR BB SR

ARFGETF 2011 4R A T ST 40 % K DL B A
HE, MHO ABETE 2300 7 %t G rp AR IS 1 b Ak ) i
RN 2.21% I T FBER & RF IR I, b f] T
2012 AEYAHE 7 A EA XA M 3k (R4S R
T i O, AR GRS PR BH , g b st KRR, 7Y
T HL X A AR S SRR LX) ) BEBLIMER>35 % A
ZRHE 5013 £, TESARWE 2 Wiks e A1 R 0 454 T,
ZHEFE MHO A B 76 4 30 0F 58 0 42 P 1 BB SR R
3.91%, AAHCIRIEFR, B & 4 1 35K, MHO 295



FRAE P AR A s 2023 4F 1 58 39 %55 1 ] Chin J Endocrinol Metab, January 2023, Vol. 39, No. 1 <17 -

RFWEAL AWFIE MHO S5 R4 4 E K PR,
A RE S ASIFIE 8 AR AR I3 0 KA ¢, R Ik 5 PH 3%
[X 40 % J LA b A B RIAE o A TE 22 A 58 A B op
(%) B 3T R [l 1) - 357K -

— . BEVIIFEE MHO A B A8 A AR 25 A F S H:
204 B R 5 O A AT

REJERE A Ry S 22 Al G« Sk fm] 387 (0T A
WF5E4E S8 O AEAE RS N AT RE R PR3 1k
FHPY X RRZ o AR REES T, I L, 56T MHO CIRAS
RS E P B ATAAZE R, A SCERIRGE , MHO & — P
BRSO — e AN AT DL RE 2 s 1] A9 HE S 1h 217
R R RIS A #3  , MHO ABER
AR (AL & A KU AR A 3
HRHRIE , MHO {3Ch — 887 1 ek TR, LB e 1 RS
PR 2% 1 FH R B 2 B v gt ; Mongraw-Chaffin £ [25)
HAE MHO J&— R FUE R A &Rl 12 4R )5, JL
F—2f 9 MHO #% &4 TR % . Gao % K,
SEIBETT 10 4E)5 3T 40% (1) MHO 1 J2 214 Q35 fd B
JRZ ; Soriguer £ 2 Rk, 2 xt 6 AR BT, 30% ~ 40%
) MHO £ 55 A0 AR AS (EE RREIR 25 5 AR 5T AN Bt 5 3
AEE LB 47.77% 1 MHO B 3% A48 S AR I AS ft 3tk
A, ARWFFEREIR L, 5 MHNW 440 H, MHO A\ RE%
A MS AR R R X5 Yeaza 25177 BHGEHH—2K,
T A MHO AHE 1805 A, Fv 15 4F, A5
MHNW HHE, MHO % A= AR5 255 AF 1 XUBS B i, AR
WF5E R B, MHO 7857 AT A AR S —38 50 A ) A1 5
WAL, IE AT A2 X Fh e fb b R —EAE R,
AR ZR G AR A0 1 A BE 434, 05 MHNW Z [RE A
8 25 52 0, I MHO AR B A4S J&—Fh <« Fae ™ i i
FRERZS

AR LI, MHO ARV 5 & 4 FPG TG 5
BRI R B MENW 415, 78 MHO 5 ifin i 5 &
(AR RIS, O B — TR 5T 48 1, Bl 4 4F R 8K,
5 MHNW #H L, MHO 2 4% A\ F8OBH JR 95 19 XUz 38
(HR 1.786,95% CI 1.407 ~2.279) '), K WL E T 23
AR, MHO 1 2 BUAE PRI &9 % MHNW 4111 2
520 B8 MHO 11545 F8 H 2 RUBH R 9% 1 KU 78
MHO 5 IfiL i 5 % B9 A0 SEHF 58, Fingeret 457 738
2B 5.6 4E & B, AH L MHNW 20, MHO 4 & 4 TG
SRR 5, Ak 2R DT 10.9 4R, MHO 4% 4 TG
S KB RS T R

=, BV MHO 5.0 i i 55 544 1) X R

ST MHO 5.0 i i 48 5144 19 6 &, B A AS 2D
SEF AT TS BEE AR —3, Mirzaei 2 9 A4E
R T 30 289 ARE 7 842 B, & BT 12 4 kK B,

MHNW 5 MHO A B O 045 5 12 XU 347 4 386 i 5 ke
FRE ¢ P Hb IX B — 5%, g0 A 55 % UL B BE
5314 i, ZBEVT 14 &80, MHO A8 3400 1 8 9%
WIS 2 9 A 2 3 R GE 45 3 5 LM 2, Hinnouho
2By N 39~ 63 H NFET 122 B, %5 17.4 4E B
Vi, BB MHO A5 MHNW ABEA 1L, & 4O 4
HAE KBS ( HR = 1.97,95% CI 1.38~2.80) , 7%
5 FE 0 0 P9 & BAS R AE FREbR 2 1) 3 2H A i i 55
ol KR IO B 25 5, A 45 3 5 RE R P HL X
Mirzaei %5 ) B U5 57 4518 AH—3, {H5 Hinnouho 25 fifi
VIR R 17 AR EE AR . S HT R 7 2
AR B KA IS 0 B HGR T i A AR
R AR, T IE AR B GR T BMI'? | 25 K i 1] 1 B 35
Je , Ko ANHEC 4 B0 T AS [ R B AR S o, i
AR S AR DU 050 v 110 0 ML A5 S 2 XU, , MK T 4 7
MHO ABEZE I & A0 i R A RS T SR A 1

2R LTI AN 5Y AR & BLAE S0 T MHO A B
A MHNW ARECo 0 107 =2 9 &0 SR 0 A Wk 25 5
HARZE A AR 0 &6 F A MHNW AR, ELltfape x
R, FPG J TG 58 1 & i A MHNW A
BT, TG K FPG ™ Y 5% 50 1M A5 28 1 1) e A 5%
R, Ha A 0 i =R B nT REVEA AR K, B
MHO FF AR

ARWFFEAEAE— 2 1Y = FR M . 1 e O 98 R AR B ik
B L ARBEGER PR RERIARE 9 5 125, T B B
etk Z TR, RATR SN 2010 45 A HE A5
P T hrAl , B R R 55 L i e T 2 A R
FLUR ASHIFGE A Bit7 5 [R50, P A5 ) L 65 2 4 B
SERTTRE S Z M OG5 =, AR 5T B BMI A5 4L Y
S, AR T RBETE 3 AF TP 28 X 5 1 A 1 20 4 T
ARG | HAN R il LR IR A 16 7 AR
AWFFELERE T N A HERR 254 TR HERR T 3 4R N &A™
HI B IHFEMEE A A KFARL IR %
FIRIT A, O b o At I PR r 3850 7% 1 o 48 40 S5 4
PRAEA

| 45

SERHIRIX 40 2 J DL | MHO A BEAE i #F 98 A\ BE
) RO SR TR I () - B KO, & 3 ARRE T, B
SR MHO A9 0 il 1 457 5 4 JXURS: A O B S 38 hn , (H
HARZEGAE K TG FPG S8 1Y &8 R B8 1E H N HE 1
=, B8 MHO AHEFFA I —“FasE " IR |
FIZME A EE R AR 2 e

5 £ X

[1] Engin A. The definition and prevalence of obesity and metabolic

syndrome[ J]. Adv Exp Med Biol, 2017,960: 1-17. DOI. 10.1007/



- 18 -

[2]
[3]

[4]

[5]

[6]

(7]

r8

[

[9]

[10]

[11]

[12]

[13]

[14]

[15]

e Py AR 2 2023 4F 1 H 45 39 %55 13 Chin J Endocrinol Metab, January 2023, Vol. 39, No. 1

978-3-319-48382-5_1.

Seravalle G, Grassi G. Obesity and hypertension[ J ]. Pharmacol Res,
2017,8(122) :1-7. DOI: 10.1016/j.phrs.2017.05.013.
Ramoén-Arbués E, Martinez-Abadia B, Gracia-Tabuenca T, et al.
Prevalence of overweight/obesity and its association with diabetes,
hypertension, dyslipidemia and metabolic syndrome: a cross-sectional
study of a sample of workers in Aragon, Spain[ J]. Nutr Hosp, 2019,36
(1):51-59. DOI; 10.20960/1h.1980.

Pulgaron ER, Delamater AM. Obesity and type 2 diabetes in children:
epidemiology and treatment [ J ]. Curr Diab Rep, 2014, 14 (8):
508. DOI: 10.1007/s11892-014-0508-y.

Koliaki C, Liatis S, Kokkinos A. Obesity and cardiovascular disease ;
revisiting an old relationship[ J ]. Metabolism, 2019,92.98-107. DOI
10.1016/j.metabol.2018.10.011.

Lopez-Gomez JJ, Pérez Castrillon JL, de Luis Roman DA. Impact of
obesity on bone metabolism[ J |. Endocrinol Nutr, 2016,63(10) ;551-
559. DOI: 10.1016/j.endonu.2016.08.005.

Anstey KJ, Cherbuin N, Budge M, et al. Body mass index in midlife
and late-life as a risk factor for dementia: a meta-analysis of prospective
studies[ J ]. Obes Rev, 2011,12(5) ; e426-e437. DOI; 10.1111/j.
1467-789X.2010.00825.x.

Avgerinos KI, Spyrou N, Mantzoros CS, et al. Obesity and cancer risk
Emerging biological mechanisms and perspectives [ J ]. Metabolism,
2019,92:121-135. DOI; 10.1016/j.metabol.2018.11.001.

Nimptsch K, Pischon T. Body fatness, related biomarkers and cancer
risk ; an epidemiological perspective[ J . Horm Mol Biol Clin Investig,
2015,22(2) :39-51. DOI; 10.1515/hmbci-2014-0043.

VLW, B, TR, A IO AR FE 2 o A
JHERG: HH3 0 B 5 ARBEVI AT [ )] B R (BR 2R ) | 2020,
41(4) :454-459. DOI; 10.16118/.1008-0392.2020.04.009.

Bliiher M. Predisposition-obesity phenotype [J ]. Disch Med Wochenschr,
2014,139(21) :1116-1120. DOI; 10.1055/5-0034-1369942.

van Vliet-Ostaptchouk JV, Nuotio ML, Slagter SN, et al. The prevalence
of metabolic syndrome and metabolically healthy obesity in Europe: a
collaborative analysis of ten large cohort studies [ J ]. BMC Endocr
Disord, 2014,14:9. DOI: 10.1186/1472-6823-14-9.

Kantartzis K, Machann J, Schick F, et al. Effects of a lifestyle interve-
ntion in metabolically benign and malign obesity [ J ]. Diabetologia,
2011,54(4) :864-868. DOI; 10.1007/s00125-010-2006-3.

Gao M, LvJ, Yu C, et al. Metabolically healthy obesity, transition to
unhealthy metabolic status, and vascular disease in Chinese adults; a
cohort study [ J ]. PLoS Med, 2020, 17 (10) : e1003351. DOI: 10.
1371/ journal.pmed.1003351.

Dwivedi AK, Dubey P, Cistola DP, et al. Association between obesity
and cardiovascular outcomes: updated evidence from meta-analysis
studies[ J ]. Curr Cardiol Rep, 2020, 22 (4):25. DOI. 10. 1007/
$11886-020-1273-y.

Hh D M B E SR T LR ILRR S R . b
JHE R 2B FRIATT B IR (2016 4ERR) [T]. BRI IR , 2016, 10
(10) :395-398. DOI; 10.3760/ cma.].issn.1674-5809.2016.09.004.
Nomenclature and criteria for diagnosis of ischemic heart disease. Report
of the Joint International Society and Federation of Cardiology/World
Health Organization task force on standardization of clinical
nomenclature[ J]. Circulation, 1979,59(3) :607-609. DOI; 10.1161/
01.¢ir.59.3.607.

McMurray JJ, Adamopoulos S, Anker SD, et al. ESC guidelines for the
diagnosis and treatment of acute and chronic heart failure 2012; The
Task Force for the Diagnosis and Treatment of Acute and Chronic Heart
Failure 2012 of the European Society of Cardiology. Developed in
collaboration with the Heart Failure Association ( HFA) of the ESC
[J]. Eur Heart J, 2012, 33 (14). 1787-1847. DOI: 10. 1093/
eurheartj/ehs104.

Zheng R, Yang M, Bao Y, et al. Prevalence and determinants of

metabolic health in subjects with obesity in Chinese population[ J]. IntJ

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Environ Res Public Health, 2015, 12 ( 11 ). 13662-13677. DOI;
10.3390/1jerph121113662.

Lavie CJ, Ortega FB, Kokkinos P. Impact of physical activity and fitness
in metabolically healthy obesity[ J]. J Am Coll Cardiol,, 2018,71(7) .
812-813. DOI; 10.1016/j.jace.2017.10.106.

Elagizi A, Kachur S, Lavie CJ, et al. An overview and update on obesity
and the obesity paradox in cardiovascular diseases[ J]. Prog Cardiovasc
Dis, 2018,61(2) :142-150. DOI: 10.1016/].pcad.2018.07.003.
Ortega FB, Lavie CJ, Blair SN. Obesity and cardiovascular disease
[J]. Circ Res, 2016, 118 ( 11 ). 1752-1770. DOI. 10. 1161/
CIRCRESAHA.115.306883.

Calori G, Lattuada G, Piemonti L, et al. Prevalence, metabolic
features, and prognosis of metabolically healthy obese Italian
individuals ; the Cremona Study[ J ]. Diabetes Care, 2011,34( 1) :210-
215. DOI; 10.2337/dc10-0665.

Mongraw-Chaffin M, Foster MC, Kalyani RR, et al. Obesity severity
and duration are associated with incident metabolic syndrome ; evidence
against metabolically healthy obesity from the multi-ethnic study of
atherosclerosis[ J]. J Clin Endocrinol Metab, 2016, 101 (11) :4117-
4124. DOI; 10.1210/jc.2016-2460.

Mongraw-Chaffin M, Foster MC, Anderson C, et al. Metabolically
healthy obesity, transition to metabolic syndrome, and cardiovascular
risk[J]. J Am Coll Cardiol, 2018,71 (17) : 1857-1865. DOI. 10.
1016/j.jacc.2018.02.055.

Soriguer I, Gutiérrez-Repiso C, Rubio-Martin E, et al. Metabolically
healthy but obese, a matter of time? Findings from the prospective
Pizarra study [ J ]. J Clin Endocrinol Metab, 2013, 98 (6 ) : 2318-
2325. DOI; 10.1210/jc.2012-4253.

Espinosa De Ycaza AE, Donegan D, Jensen MD. Long-term metabolic
risk for the metabolically healthy overweight/obese phenotype[ J]. Int J
Obes( Lond) , 2018,42(3) :302-309. DOI; 10.1038/1j0.2017.233.
Feng S, Gong X, Liu H, et al. The diabetes risk and determinants of
transition from metabolically healthy to unhealthy phenotypes in 49 702
older adults ; 4-year cohort study[ J]. Obesity ( Silver Spring) , 2020,28
(6):1141-1148. DOI; 10.1002/0by.22800.

BHIE, £27, MR, & RN 2 B00 R O 1L 3
PERIBET AR M —— K PO PRI TR 23 AEREDIDFE [T ]. e m
I AR 2% 7, 2020, 36 (3): 207-212. DOI; 10. 3760/cma. j.
¢n311282-20190604-00210.

Fingeret M, Marques-Vidal P, Vollenweider P. Incidence of type 2

diabetes , hypertension, and dyslipidemia in metabolically healthy obese
and non-obese[ J . Nutr Metab Cardiovasc Dis, 2018,28 (10) ;: 1036-
1044. DOI; 10.1016/j.numecd.2018.06.011.
Mirzaei B, Abdi H, Serahati S, et al. Cardiovascular risk in different
obesity phenotypes over a decade follow-up: Tehran Lipid and Glucose
Study [ J ]. Atherosclerosis, 2017, 258 65-71. DOI. 10. 1016/j.
atherosclerosis.2017.02.002.
Dhana K, Koolhaas CM, van Rossum EF, et al. Metabolically healthy
obesity and the risk of cardiovascular disease in the elderly population
[J]. PLoS One, 2016, 11 (4) :e0154273. DOI: 10.1371/journal.
pone.0154273.
Hinnouho GM, Czernichow S, Dugravot A, et al. Metabolically healthy
obesity and the risk of cardiovascular disease and type 2 diabetes: the
Whitehall IT cohort study [ J]. Eur Heart J, 2015,36(9) : 551-559.
DOI; 10.1093/eurheartj/ehul23.
Girona J, Amigo N, Ibarretxe D, et al. HDL triglycerides: a new marker
of metabolic and cardiovascular risk[ J ]. Int J Mol Sci, 2019,20(13) :
3151. DOI; 10.3390/1jms20133151.
Lee JH, Han K, Huh JH. The sweet spot ; fasting glucose , cardiovascular
disease, and mortality in older adults with diabetes: a nationwide
population-based study [ J ]. Cardiovasc Diabetol, 2020, 19 (1)
44. DOI; 10.1186/512933-020-01021-8.

(W H 39 :2022-04-15)

(AR SChi < )



