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AARBHEIR I H M=/ (TG). &H#HEEEE (HDL-C). K. 238 MbE (FPG)&Ek4T PEBEAS I T Y iy 43
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Abstract

Background and Objective: Obesity can significantly increase the risk of hypertension, diabetes,
cardiovascular and cerebrovascular diseases, and increase the risk of all-cause death. The changes
of metabolic disease indexes and the risk of various diseases associated with different subtypes of
obesity are different. The body mass index (BMI) of people with metabolically obese normal weight
(MONW) is within the normal range, but there is a risk of multiple metabolic diseases. The total
body fat level of people with metabolically healthy overweight (MHO) is obese, but the risk of car-
diovascular and metabolic diseases is low. Therefore, corresponding intervention for different
subtypes has certain clinical significance. This study aims to explore the epidemiological distribu-
tion characteristics and influencing factors of different obesity metabolic subtypes in an elderly
population in a community in Qingdao, and provide scientific basis for early identification and in-
tervention of the disease. Methods: From June to December 2021, on-site survey was carried out
on the elderly aged 60 and above in a community in Qingdao, and relevant data were collected
through questionnaire surveys, physical examinations, laboratory biochemical analysis, etc. Ac-
cording to body mass index (BMI) and metabolic index triglycerides (TG), high-density lipoprotein
(HDL-C), blood pressure, fasting blood glucose (FPG), etc., obesity metabolism subtypes were clas-
sified into four classification groups: Metabolically healthy and normal weight (MHNW), Metabol-
ically obese normal weight (MONW), Metabolically healthy overweight (MHO), and Metabolically
abnormal overweight (MAO). Based on this, the prevalence of different obesity metabolic subtypes
was analyzed, and logistic regression was used to analyze the influencing factors of different obes-
ity metabolic subtypes. Results: A total of 10,208 elderly people (69.04 *+ 6.531 years old) were in-
cluded, including 4145 males (40.6%) and 6063 females (59.3%). There were 2965 cases (29.05%)
in the MHNW group, 4552 cases (44.59%) in the MONW group, 639 cases (6.26%) in the MHO group,
and 2052 cases (20.10%) in the MAO group. The prevalence of MHO decreased with age. The pre-
valence of MONW increased with age in both the general population and women. The prevalence
of MONW in men peaked in the 70~79 years old group (48.4%). Logistic regression analysis showed
that compared with MHNW group, MONW group was associated with age, gender, smoking, regular
drinking, moderate or vigorous exercise; MHO was associated with age, gender and smoking. Con-
clusion: The prevalence of MONW and MHO was high in the elderly population in Qingdao and had
different influencing factors. The development of different intervention measures for the two
subtypes is of great significance for the early intervention and treatment of obesity in the high-risk
elderly population, and also provides evidence-based scientific basis for health policy makers to
formulate prevention and treatment strategies for obesity in the elderly.
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1. 51§

BEE AT IR R . ABEGRIIEK, RE 60 & &Ll B4 N B EANEHE TR LG 5.4%
WK ZE 9.3% [1]. BN BT G AR ) i 35 50 DA S B 7 R0 R 20 A1, mpoC P MR AR 335 6L P IR 1
I, REFHERE S A AR S 7Y o it 25 AR 8 R ST 5, R 22 Pl R A R R I ST S R R 2R [2] . BT
WEFE DR E IR 3 5 B AR TR A5 1B 5 T AR, 5 ANBE > DU FP A 4 5 1 AR IE 5 (Metabolically
healthy and normal weight, MHNW), ZR7x4& A bR IE S M5 15 5 1R 7 % (Metabolically
obese normal weight, MONW), #7x BMI ZEIEH G, (HA 2 BEACHTEZOm UG ACH 25 T
(Metabolically healthy overweight, MHO), FK7x&SAMARNE K& THERE, AH &A= O i R AU B XU
HIEAR: AR AT BE(Metabolically abnormal overweight, MAO), #FEirEREIG KT & TIER:, HAE
O B AR 3] H A A 2T 2 45 A5 IR PREA R S 28 0 17 190, S FL 5 Ml (R 2% RO E T 28D

AR FAURT T HFALX 60 2 K LA E 2 NFE b AS 5] AE A 2R RO IAEAT 03 27 20 AT AR I B FE s i) [
TR, I I R B AT TR R A A

2. ME5FHE
2.1. HRIR

FHIHHALX 60 & K UL ES IR EZEN . NikbriE: © 60 % MLL . JEE 6 N H &L E
MHEAEZEN: @ WRTREE; © ZEFMBERER. HHird: O HESRERATE, Rifigs
fiE(Metabolic syndrome, MS)AR S ZE Rl 2k s @ FEEEGL, EIRAR . MERE. BHEMREEE; @ ™
A BRI, WO ME FFRE BT RO LS @ thEN R, HIAETES BMI < 185 kg/m’; ® 4k
RAPERERE. SRS © | BRRE; @ 20, Waax.

22. MRAE

KB 2 SR VET . O A . SRR BT R PRG35 — 2 i
ARIERE M ZENTFEARN DERFE . AT N7 30 8RR S AR E B . A AND
SRR VR, SRR RHRHE LS, AEIT O A DL, RSOl RSN DLSE 18k
PRI S L s B RO S ARSI DA o ARG Do N = RS RO OO (RO ] 14 DA
b)Y BT AR T RORAT Ny, HESR s RO A > 6 A ); RGO o =R R
APIEOARGGE) ARG CREGE, PR <3K). @B ECHSEETAN > 31K); Eaits
#EAy: ISR IR 138 5)), FHRIVIZ SN (8] > 30 735, % BEEE) & R/ NEAR T s s 15 L5 Y 2K
ANE (A EEE)) . D B3N (828 1~2 1K) =28 (5 - F1ia3) 3~5 k). KEigs) (&
JPEEEs) > 5K). @ RS E: XTSRRI S ARE, L RKEE. sSEERR, Hit
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HHHAREIRE(BMI), BMI = S2illfkH/ 55 2 (Kg/m?). @ AEALIEbriail: dE R TR E RERLI T
X G R A MR E KL, FRAE 2 /N N 4% RS v 7 vk AT B ORI o 2 B I B K ST (FPG ) J o 6] 57 4 AL 4L
BEvE D5 s SRHEEE(TC). H il = (TG) it 4 | sh AL A OBV R I 5 5 v 2 2 I 2% 1 O ]
(HDL-C). 1% & g 8% 4 AH & §% (LD L-C)ildid £k 24 i 2 kil 5

2.3. BHitRE

@ AERE: 208 WGOC 2 WiksifE, 145 BMI fah520 8 2 41, IE% (58 #): 18.5 kg/m? < BMI < 28 kg/m?;
JEJE: BMI>28 kg/m?. @ ARt 5FH: S8 NCEP-ATP 11 2 Wikrik (75 &4 725 = TR W7 AR ) «
JEEE > 102 cm (59)8>88 cm (%); TG > 1.70 mmol/ L; HDL-C < 1.30 mmol/L (%)&%<1.04 mmol/L (}8);
SBP > 130 mmHg F(2k) DBP > 85 mmHg; FPG >6.1 mmol/L. & B R E# .

2.4, GHESW

FIF SPSS25.0 Guit B AR AT BAEHEAT /3, FI3EL & FRiEZE(X + ) RFRTF & LA TH & 58
Kh, FFIECRIR B G SRR THEC R, 8 F R BT 1077 22 0 BT (ANOVA) SR 2 21 IR ¥ 25 ¥t b, A
P75 Z o p kAR A R R M . A T AR RS A B, B AIEL M (Pas, Prs)iis NIRRT 2
ANHTENF G, T Kruskal-Wallis FRRAS 3R se . B4z MR I E A X2 K56, Bonferroni {23
AFURAT o X BEAE RS AR AL AR AT XP RS0 . N A RIB AR I REAL, b T S HE AR A
() R RRIE S AL R 2R . K3 /Kt a = 0.05.

3. &R
3.1 —f&iER

AR FEILTRE 10,442 B, HERRTTRIAAE JG, 9N 10,208 B, SR> A 7E 60~95 & 2 (0], “FIHEEE
H(69.04 + 6.531) % ; 53 1 4145 51](40.6%), % 14 6063 151 (59.3%) , MHNW 2 /5 39.05%, MONW 4 % 44.59%,
MHO 415 6.26%, MAO 415 20.10%.

TEARE IR B2 ANBEFH, MONW HMIH LAy 60.6%; i fEAERERIZH AH#EFH, MHO ZH 1 %
Feoh 23.7%. FEAR N CIERHAE S 2R34T N 75 ORI PR AE AL TR AR AR AN [F) I Ak A R 0 2R N b 22 S 38 G it
2 (R EEEE(TC) P <0.05, 4 P<0.001). WL# 1.

WRIEER N 3 4. 60~69 2 4(6142 ], 60.2%). 70~79 % 4H(3165 i, 31.0%). 80 % LA E41(901
fil, 8.8%). AEJEACIET I BEAEES (MK M2 (X% s = 39.618, P s <0.001), MONW [ 55 KRS
WKFE, 2508 42.5%. 47.2%. 49.4% (P s < 0.001), ifi MHO K& KEEE ER K BEK, 231N
6.8%- 6.1%. 3.3% (P &s <0.001). . 1.

PRI Z: T 60~69 %, 70~79 . 80 % LL_E MHO HUp /0514 5.3%. 4.9%. 2.9%, HUwHEE
FAER KRR (X 0 = 17.151, Py =0.009); 51 70~79 % MONW 5 % 5t 751 (48.4%), 60~69 2
80 % LA E43 3k 45.0%. 45.7%, S5EANBEAE. Lt 60~69 %, 70~79 %, 80 % LL I MHO )& %55
BN 7.8%- 6.9%. 3.6%, HIHFEAFEMIGKFEEC e =49.178, P us <0.001), MONW [ BRI %
SRR . AR L

3.2. ANEIRBREA I I BY B RN B 38 53 4

FEARE IEH 2 4E NBE, MONW 4L F4ERS E MHNW 412 Z 1= (P < 0.001), Bk, LtkArdite
I MHNW 415 21 K (P 151 < 0.001); MONW #1f#) BMI. SBP. DBP. FPG. TG #J& T MHNW
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41, 1 HDL-C 7K B 2% T MHNW 213575 P < 0.001); MONW ZH IR0 2 A0 B i IR o ) i B 2
FE%(P 1E3Y < 0.001); MONW AFEMAIZE B R Rl L 2 2 PR (P < 0.001), HEiash AR Eissh & 1
FIR LY BB G (P 153 < 0.001). W% 1.

Table 1. Comparing different obesity metabolic subtypes of basic data

F 1. NERERMAIS BB R E A TR EL AL

MHNW MONW MHO MAO
(n = 2965) (n = 4552) (n =639) (n = 2052)
R () 68.78 + 6.60 69.44 +6.66™ 68.12 + 5.60" 68.81 % 6.35
FE(n, %) 1438 (14.09) 1912 (18.73)"*# 206 (2.02)™ 589 (5.77)
I 5
AN HHE(n, %) 2317 (78.1) 3501 (76.9)"* 461 (72.1)"* 1457 (71.0)
LR (N, %) 49 (1.7) 371 (8.2) 107 (16.7) 420 (20.5)
W A (n, %) 599 (20.2) 680 (14.9)"* 71 (11.1)7* 175 (8.5)
TR S
MANIE T (n, %) 2365 (79.8) 3597 (79.0)" 499 (78.1)™ 1504 (73.3)
/R IET (n, %) 115 (3.9) 239 (5.3) 73 (11.4)" 354 (17.2)
2R (n, %) 485 (16.4) 716 (15.7)* 67 (10.5)" 194 (9.5)
iBahE
ANIEH(n, %) 1918 (64.7) 2729 (60.0)"* 426 (66.7) 1291 (62.9)
/EIEZ) (N, %) 115 (3.9) 177 (3.9) 28 (4.4) 77 (3.8)
HEE S (n, %) 879 (29.6) 1501 (33.0)” 166 (26.0)" 629 (30.6)
KEIZF(n, %) 53 (1.8) 145 (3.1)" 19 (3.0) 57 (2.8)
BMI 23.88 +2.30 24.86 +2.03™ 29.88 + 1.74" 30.37 £ 2.26
SBP (mmHg) 136.84 + 18.34 151.86 +19.18™ 141.55 + 17.53%# 154.58 + 19.22
DBP (mmHg) 79.14 + 10.50 84.64 +11.68™ 81.34 +10.18" 86.74 + 11.52
FPG (mmol/L) 5.47 +0.85 6.71+2.13" 5.51 +0.92% 6.79 + 2.08
TC (mmol/L) 5.21 (4.59, 5.91) 5.28 (4.55, 6.00)" 5.29 (4.71, 6.00) 5.29 (4.58, 6.00)
TG (mmol/L) 1.05 (0.79, 1.38) 1.35(0.98, 1.91)™ 1.26 (0.96, 1.56) 1.58 (1.16, 2.16)

LDL-C (mmol/L)
HDL-C (mmol/L)

3.16 (2.69, 3.68)
1.48 (1.32, 1.68)

3.14 (2.61, 3.69)"
1.40 (1.24, 1.60)"

3.25 (2.80, 3.83)"
1.44 (1.27, 1.61)"

3.14 (2.64, 3.70)
1.36 (1.21, 1.53)

E: 5 MHNW AHLEbE: *P<0.05, **P <0.001; 5 MHO AHLE: *P<0.05, P <0.001. HRIEEASHEMEISE S, £
. BMIL MLk, IMHERIE + dadEzE, MmsTeB0R U hr k.

FENERE R NEET, MHO ZHEE MAO HIMAFEEMIK(P = 0.02), Htk. Lotk fr i teZ3 H MAO 2H &%
FFER(P 1419 <0.001); MHO 41y BMI. SBP. DBP. FPG. TG kT MAO 41, ifif HDL-C 7KF- Il
TE T MAO 4L(F4 P < 0.001); MHO AFHE AN R 20 AT i IRCHR 2 44) i B it 35 T i (P {45 < 0.001);
MHO A B b &z 3h 34 iR i EE B I(P < 0.001). W72 1.

43 AL MONW. MHO. MAO KA ARFZZEO N MHNW 41, |24 MONW 41; 0 A MHNW 41, |
9 MHO 41; 04 MHNW 41, |4 MAO 4), #4172 & Logistic A3 #r. 45REH, FhdE MONW
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BRI GRS P 2, 70~79 % 41(OR = 1.235, 95% ClI: 1.113~1.371)#11 80 % A F41(OR = 1.237, 95% CI:
1.047~1.458) Lt 60~69 % 2H & MONW [ XU j . %% (OR = 1.270, 95% ClI: 1.127~1.431). &R (OR =
1.313, 95% Cl: 1.125~1.533). $1&iZ#)(OR = 1.177, 95% Cl: 1.062~1.305). K& iZ5(OR = 1.953, 95% ClI:
1.416~2.695)72 H: MONW [ G R &, W2 B MONW (¥ 520 K % (OR = 0.739, 95% CI: 0.636~0.858).
%M (OR = 1.667, 95% Cl: 1.318~2.108)/& & MHO Gk K &; 80 ¥ L E41(OR = 0.523, 95% CI:
0.352~0.777)tt 60~69 %41 MHO [fEREAR: WM R MHO 52K 2 (OR = 0.713, 95% Cl:
0.518~0.982). Z % (OR = 2.003, 95% ClI: 1.715~2.341) I K i iz 5)(OR = 1.491, 95% Cl: 1.011~2.200) 42 &
MAO HIfER: R 2 R B MAO [I52mi[K 2 (OR = 0.572, 95% CI: 0.462~0.709). .7 2.

Table 2. Logistic regression analysis of influencing factors of different obesity metabolic subtypes
Fz 2. A[EIRBAEAR S TE BUS2 MM E 2= 49 Logistic [E1)35347

MONW MHO MAO
ALIIESEN
P OR (95% ClI) P& OR (95% Cl) P {4 OR (95% CI)
FEy
60~69 ¥

70-79 %  <0.001  1.235(1.113-1.371) 0616  1.05(0.867~1.273) 0411  1.056 (0.928~1.202)
80 %Ll 0013  1237(L047-1.458) 0001  0.523(0.352~0.777) 0503  0.930 (0.752~1.150)

gk <0.001  1.270(1.127-1.431) <0.001  1.667 (1.318~2.108)  <0.001  2.003 (1.715~2.341)
W A 5
AR
A 0989 00997 (0.682~1.458)  0.862  0.930 (0.409~2.114)  0.407  0.797 (0.465~1.364)
A <0.001  0.739(0.636~0.858)  0.038  0.713(0.518~0.982)  <0.001  0.572 (0.462~0.709)
R s
A
/RYGW 0.818  0.969 (0.742~1.265)  0.343  0.746 (0.406~1.368)  0.351  1.182 (0.832~1.680)
ZH4UGW 0001 1.313(1125~1533)  0.858  0.971(0.700~1.346)  0.309  1.119 (0.901~1.390)

S EIEE) 0.705 1.048 (0.822~1.337) 0.861 1.039 (0.675~1.600) 0.494 0.922 (0.681~1.249)
HhiEIZ ) 0.002 1.177 (1.062~1.305) 0.068 0.831 (0.681~1.014) 0.494 1.046 (0.920~1.189)
KEIZF) <0.001 1.953 (1.416~2.695) 0.183 1.443 (0.841~2.477) 0.044 1.491 (1.011~2.200)

: % MHNW 4125 0, MONW, MHO. MAO 443 E N 1 #H1T =7 Logistic #:56. #riEMIH = QFGER .
SN WSS PO BB
4. ¥W1ig

I X 2 AR A, RIZH X 2 AR AR, MONW A1 MHO I R AR FEAR
WA IWAATE, AT MHNW, MONW 548, PRI W, 28000 &R i) 2 A 5% 5
MHO 54648 MR WEARSC, PIFERIAER A RERABE . YRIT S e )3 b4 Bk, JE & En
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IRERE SRS EORE, M SECRFERIFE T, PR 2 W B R HE R 16T T e+ 2

AR, BT BRI S AARE I IR, IERRE 1) SRR N, AEREE O 248 5 T
FRV6 R N B 7™ B 1 s R AR R ) R —[4] [5]. B FRREH, R A2 i) 3 5 L= AR IR D i 2R, K-S
BOBE PRI I O L S AU I 5 ) R 2 T R [6] [7]. BEAE X MONW. MHO P I 24 F) B 7
BABTRN, BT AR SO AR bR O I P00 I R0 SR AN, X R R L 24 1 B 7
orle B OCHRIRIE, MONW S — i A B 78 1E Y0 HE P AEAA T 2 B A AR R AE IR, BARIX R ABE A
AbF IEE TG EE N, AR AR AT TR R AR R 5 AR PUR 5 R A% O, A2 BT AR e 2 (AR
BRI ILGR, HAUGI TR S50 B IR IR A N 1) 2 M IR DT R 76 D% [8], MONW FE25 Al g O i B AR 1
XU [9] [10], FRIEF2 W, Fify7 MONW X TR A S A G & LK. MHO B R R I 50
JRENFEARASL, (AR & AR b AT 1E 8, HR A2 O 0 I 73 S AE T A eI [11] o A B FE R0, *d
MHO g 4al 3 Y7, HHWM=E(TG), = MMmAEFPG)R 4 iR R EH N =, $#278 MHO
NBEFEAR—A “FaE” MERRIRA[12]. MHO J& T AR LLERFR I B, B IR — M asE
B, B TR AR T i — AN B B, AT AT BT R e R R AR AR S i M IR XU [13] [14],
I R MHO B 3EAT T, W] BRI ) MAO AL 1 XU -

T X Z A AHE MONW A1 MHO £8995 2 A LU BE A FUBS T, AT RES BMI K AR 0 1)
RIS REATR], ASFEIE K ASFEHLX R & A0 SRS A TAA D% H RIS AR BRI T 2 1) 432
ML — bR #E, H MHO F1 MONW [ & A Za L AR IR o AN (] B S0 AR AR I 2R JE AT 7 K 2= XA
W T F 7RI A BRI 7, (EL RO S R H b K R 5 R AP R AR K 22 57 o BRAR AT 90 P o AN [R] SR8 B AR AR AR
A ) B R AT T RIE, 7 35~49 %\ 50~64 %, 65~79 ¥ K 80 % LA L AERSEL, IEREAREF MHO
IR ST AN 47.7%- 31.1%. 20.4%. 14.3%; 1 75 &4 6% B4 B 1 AR MONW (1) 0% 253 il
16.9%. 41.7%-. 54.7%. 56.2% [2]. H A7FE L [ 1EFXS AEREARE AL B0 R it Fo i, BEAE 0 — gt
XERE 7 AT MHO ABERIREWTTHIAT 5T R, FFHTE 35~44 %, 45~54 %, 55~64 % J 65 % I UL I
FAERREL, MEREAEER MHO (1) 05 520 5 35.0%. 31.0%. 21.5%. 21.7% [15]. kit ok B T B pifk
far L B BEE ATIC S0 BT R I, RIS TE 45~59 %5 Je>60 % I LA % AF I8 B, EREAFE+ MHO [ & 2
43 AN 23.4% K% 21.9% [16].

MONW ZHiIf1 % FPG. TG. LDL /K FAHEL MHNW 415 215, 1 HDL KT 225K, X522
R T 45 58 (6] — 3. MHA R R, R MONW 29 ABEE BMI fabn bk e Ew, (BAA1r4R
WA HILT 58, AT R AP IR AR R 78 0. Bk, A FACE AT TAEHEA b,
BE— PR 60 % LA ERIEE AHE MONW KRifIs2ma e 25, LAty MONW ABE R 2 b i R 4Kk
Wi, A B T T DABRAIC R AE N R8O 35 S 0 [ s . 7R Z4EAEE AT, MHO 415
MAO ZHAtLE:, k. FPG. Hili =M LDL /KFHEAK, M HDL AKFiE, X528
FEER—H17] [18]. S5HEW, MHO A MAO 4L ESRTEALGE & L E#RBA N ABRE AN TE, (ERRTEH AR
HKCF BB TR, AR MHO Z0F1 MAO 2H—HEM 8 . ZE5K 5t (1) MHO A I AR A BT 70
fEfE 1~3 4, 1£ MHO BEHiaf — IR B ARG R R, XERH MHO fTRe A2 — 1N g
I HPIRES , HR AR AR I 4 BRI SR 0 KU 75 s i [16] . BRI, % MHO IR 42 A s JEAT BT
T, AIIRGE AT MAO [PPIRES, X m At AT 0 AR % o B R K K Ak

AP G AAS [ B PR AR U B D9 B T G, %o FE R (1 S IR 3 dh A7 19 BRI, 5 MHNW 4
FHEE, BEEFR G, ZHEANBES MONW HfalstEeim: 5 MHO 4AHLL, FEEFERIGK, K4
MAO FIXEG B 5, X SREAENF U4 AT A19] [20]. EiR&ERIR, EZENTEF, (REANBERR
WRRBLAL T IR G, (2B A TR ARG, FRRE VLA S DA BRI R %, & Fhe
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