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EIFMX(r=0.368,P<0.05). £i: WHtR. VFA5PCOSEHFBE /LB B AT N b e br B A Mk
P, NS ATR A T B BB .

XA
ZRIDAELEAIL, B, WHERRTER, BE/ALM, LENASWER

i (=
FEAEE

XES|IF: 5, 2. WHIR. VFA 5 PCOS & I J /I BE B 5 AR P A I8 AR AR S MERF 7T ). IR IR AL EE 27,
2025, 4(1): 642-649. DOI: 10.12677/jcpm.2025.41094


https://www.hanspub.org/journal/jcpm
https://doi.org/10.12677/jcpm.2025.41094
https://doi.org/10.12677/jcpm.2025.41094
https://www.hanspub.org/

&

aEE, BN

&

Correlation between WHtR, VFA and
Reproductive Endocrine Indexes in PCOS
Patients with Overweight/Obesity

Rui Bao*, Feng Wei*

Department of Endocrinology, First Affiliated Hospital of Baotou Medical College, Inner Mongolia University of
Science and Technology, Baotou Inner Mongolia

Received: Jan. 24™, 2025; accepted: Feb. 17", 2025; published: Feb. 27, 2025

Abstract

Objective: To explore the correlation between WHtR (WHtR) and visceral fat area (VFA) on reproduc-
tive endocrine indexes of patients with polycystic ovary syndrome (PCOS) complicated with over-
weight/obesity. It aims to provide a new basis for the auxiliary diagnosis and risk prediction of PCOS
complicated with overweight/obesity. Methods: During September 2023 to May 2024, 85 PCOS pa-
tients who were treated in the Department of Endocrinology and Obstetrics and Gynecology of the
First Affiliated Hospital of Baotou Medical College of Inner Mongolia University of Science and Tech-
nology were selected as the research samples, and 30 women who underwent health examination in
our hospital during the same period were selected as the control group. Collect the basic clinical data
of the subjects, including age, height, waist circuamference, weight, VFA and SFA. The results of clinical
biochemical indexes including six sex hormones and AMH (anti-Miao Lei's hormone) were collected.
Visceral fat area (VFA) and subcutaneous fat area (SFA) were measured by bioelectrical impedance
method, and the unit was cm?2. SPSS 29.0 software was used to analyze the indexes of the three groups,
and Pearson method was used to analyze the correlation between WHtR, VFA and reproductive endo-
crine indexes in PCOS patients with overweight/obesity. Results: The weight, body mass index (BMI),
waist circumference, WHtR, VFA and SFA of overweight/obese patients were significantly higher than
those of healthy control group and normal weight group (P < 0.05). There was no significant difference
in age, height and VSR among the three groups (P > 0.05). There were significant differences in testos-
terone (T), prolactin (PRL), LH/FSH (luteinizing hormone/follicle stimulating hormone) and AMH
among healthy control group, normal weight group and overweight/obesity group (P < 0.05). Com-
pared with the healthy control group, the levels of estradiol (E2) in normal weight group and over-
weight/obesity group were significantly higher (P < 0.05). LH levels in healthy control group and nor-
mal weight group were lower than those in overweight/obesity group (P < 0.05). There was no signif-
icant difference in the levels of FSH and progesterone (P) among the three groups (P > 0.05). There is
no significant difference in smoking, drinking and exercise among the three groups. The healthy con-
trol group and normal weight group tend to be low in salt and fat than the overweight/obese group,
with significant differences (P < 0.05). Pearson correlation analysis showed that WHtR was negatively
correlated with AMH level in PCOS patients with overweight/obesity (r = -0.484, P < 0.05), but not
with E2, T, FSH, LH, P, PRL, LH/FSH level (P > 0.05). VFA was negatively correlated with LH level (r =
-0.267, P < 0.05), but not with E2, T, FSH, P, PRL, LH/FSH and AMH levels (P > 0.05). WHtR was posi-
tively correlated with VFA (r = 0.368, P < 0.05). Conclusion: WHtR and VFA are correlated with repro-
ductive endocrine indexes of PCOS patients with overweight/obesity, which provides a new idea for
disease diagnosis and prediction.
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1. 5|15

LRGN REEEAIL(PCOS)E F e L B Ml ,  HAZ O il B S N - i AR K B KL, 10T
i B HE LI A PRERS BR AL, DL KT T . fEIRIR b, PCOS IIRIE &5+, hTHEEID)
REMI AR E B 1k, I s AT AR S R 10 H e QAR AR M AT, 3™ LR 1 e k)
AETEAERR, RXARGAML P 1 IEF AT R, @30 1 2 2 MR XS . Rk, T PCOS IR T
AT, B EWR ILH BBECT LA DR, LAskes B A JE AE /) AR B BOIRAS (1] H AT akie
I, EESIER AR AR IR BT X3RN, SOl A9 N 1E 52 2R E A LA 2 . AT R
Hile BoR, R 2020 4, ABCRL) 22 42N 1 T i SIE PR R, T2 2035 A IX — HEA UL
—BYR, PRI E 35 AN [2]. A E AL 5 CAE b [ ARG N2 88, MR T — AN E
AICDAPR, BV RS R EYIFT R RTT K[3]. M EL(WHIR)Z IS S LU E, %38 hrREss
AP AR FOIRDL, 5 2R E O A R o, W7t i, BEm ARy —Fhitfl T
Ho, HAUBAETAZ G m . VERAUMORZE 50 (200, A2 TR0 Ca M0 A5 508 XS, Jy T AT e DG 3 R ) R L
SEHAbARFR o JE L A I R S B R L, BT AR IR X — R, o AR A e
H T g AR KU TR R s AR, & CLAE AR R PP AL T 55 22 S UAS 22 M . A
IG5 TEI AR S i A PE RS P A . AL TEAE 2 B A B O MR O DX 4] o A FEE IR 7 3 I o0 8 B LA ER 9 T RE
SR, HHMERUEZ, W] REE AR SRARGT LSRR SN, BE TN o ML 0 5 A £ 5 A1 1R XU
DRI, PP A A EE IR 07 70 68 AR S 98 T S s (1 i g 22 O B 22

ATE N IR AR R PG AR T R G DI RE L A 7 HPIRES IR BE S B, H LB HR A FSHL LH, BT 5D
MRH HEON, FSH M ATRE S EUNE A BFElG. MEMER . Z2BES R B B AR B2, M
LR T E A, ZER A AR AL, IR ARE R ASHE 25 o SERRAE LoV AR A AR IR LI T S5 4
EURBIEEREE O, EXNGERNIAT R, B8RS maRREN. ARSI LI 2
Jie AMH ZKF 2 PPAL BN SL0% 6 10— DB ZSA, SRS IR b1 T4 B2 W AR 58 3 20 W80 (U 2 98
UM ELER G L) BAT B ELME, (I 1 IR T S 0 L e R i S N I S A R4 4 e 1 A
RAAT B F1B)5 2o PRI B AR O 2R L, IR BB AL AR R 281 H AT T WHER. VFA
5 PCOS & I /L 8 AR T N 70 WAAR BRI AR R VERIT ST b » AT FUd i SR JLAH Rk, B 720 PCOS
& IR AL RS A R A TR R

2. BRI E
2.1. ntsg

AW FEIEHL 2023 4 9 F A 2024 4 5 JIWIE], FEALSKERABE AR — MR BE e 1 P 0 RS I BHA T
(Y1 85 ] PCOS fE& AF MW FEREA, FU LR HILEAS e 5 32 4 B AR 30 44 oM ot B4 A A bt
1) ik 18~45 %5 2) AWEFTHAE (ZRINELLS AL EI2 7 1679) [LIH S WibenE. HERRbRiE: RATE
FEPHARAE, AT TEHEER 10 RE S ECHEON RIS Al I FUIRIRIDREZREL . RS, R i - A
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P E AR MAESS; R EHERR 7 91 K s R s s o, Bl GEAAE . RS 30T FRRA
FA R SR A AE B o WA HEB R (BRI S5 (5] BEORDERA O T 0F 70 RIS M. 0 ARHR 02 A N FHERS
Wi, 254k X o o fg HExT BREH 3L 30 491l T8 BRI e, WIS (b [ SR P e 5 8 3R R
JTEHZILI(2016 FEHR)) AT 412E[6], K PCOS Bk 4 BMI 880 NWidH: B W PR E 4 3L 25 ff, i@
/LRI 60 7], H AP IEFAE N BMI < 24 kg/m?, ¢ XN 24 < BMI < 28 kg/m?, fEREAN BMI > 28
kg/m?, W7 RO KE RS —HBERCHE R od i, HREIE2 5888 mERZR.

22. MIRFG*

221 EXHENR

FAEIGRIEA VR, (45 B (AR S IR /RE. VFA. SFA. 115 BMI = 1K (kg)/ & =i(m)?,
VSR = VFA/SFA, WHIR = [ (cm)/ & &i(cm). WM I GO T AR RS H S 45, SHRTUH. X
W, B3 LR E.
2.2.2. IWPFREAIBIR

NAH B0 E VIR 7N T, AMH KF, 115 LH/IFSH.

2.2.3. GEHENHR

T SPSS 29.0 #AFREAT G 430 IR AT B DL OB £ AnE )RR, ZAECRA BN ETT
ZE5rHT, PHZHECI N AR R A t ke AR TS 20 A0 £di L A7 3 (M) S VU 43 fr (a1 P25, P75] 231, £ 4
M ] Kruskal-Wallis H #:56, 75 ELECR AT Mann-Whitney U 656 . AR5 0438 id Pearson 114
WHIR. VFA 545 A 73l Fa bR Z B K 5

3. &R
3.1 SHEEEKRENLLR

ABEPEAL R F R E . BMI, JEE . Emb. VFA K SFA 355 35 (e BE o 8 4 RN 1E % 44 5 40 (P
<0.05). 4F#. HE. VSR = A& IR 3 2 (P > 0.05) L4 1.

Table 1. Comparison of basic data of three groups of patients

* 1 ZHBEERFEHER

izt {g FEXH B 41(n = 30) IEHARE S (n = 25) R/ A (n = 60) F/H P

(D) 29.89 + 4.73 28.6 +4.10 28.1+5.49 1.239 0.294
£ i(cm) 163.5 (159.75, 167.25) 165 (162.5, 168) 164 (160, 167) 1.593 0.451
R (kg) 59 (55.5, 64, 35) 59 (54.5, 63.5) 75.75 (70, 82.75) 68.372  <0.001
BMI (kg/m?) 22.46 (20.46, 24.47) 21.72 (20.26, 23.04) 28.62 (26.64,31.26)  71.872  <0.001
[ FEl (cm) 73 (71, 80.25) 71 (69, 76) 82 (78, 87.5)® 46.466  <0.001
fE b 0.45 (0.43, 0.51) 0.44 (0.42, 0.46) 0.5 (0.48, 0.55)% 42951  <0.001
VFA (cm?) 69 (49, 92.25) 59 (56, 74.5) 95 (79.25, 119)® 41583  <0.001
SFA (cm?) 154.5 (125, 168.25) 153 (113, 169) 203 (175, 245.5)® 54275  <0.001

VSR 0.44 (0.38, 0.63) 0.43 (0.36, 0.55) 0.49 (0.41, 0.55) 1.072 0.585

vE: BMI: fREIBEG VFA: WARNEMI A SFA: FTEWITFY; VSR =VFA/SFA; S{ERFEXTHRAMLL, Frid N
ZREFEEP<0.05); SEFKEHAMEL, trid P AEREZEP <0.05).
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3.2. ZHHBEEEADWKELER

fREXT A . IEH R B EMEREA B T, PRL. LH/FSH. AMH w2 A5 2 3% 2 7 (P < 0.05);
EfgRent BAARLE,  TE A 2 AR E IR A SRS 1 B2 KPR T EI(P < 0.05)s g HEXT HRZH AN IR 14
FAH) LH AP T8 /AR REZH.(P < 0.05); FSH AT P /KSF7E = 401 6 2.2 22 (P > 0.05) W% 2.

Table 2. Comparison of reproductive endocrine level among three groups of patients

2. ZHBEEERADWIKTELR

ity fEEMRAMN=30) EFEAEMAN=25  BHE/MEFELN=60) F/H P

E2 (pg/mL) 54.81(39.97,63.13)  44.73(39.5,58.18)*  44.36 (32.26, 56.21) 6.684 0.035
T (ng/ml) 0.44 +0.09 0.65 +0.122 0.73 + 0.11% 72.777 <0.001
FSH (1U/L) 5.07 (3.76, 6.89) 478 (2.27,7.1) 4.19 (3.27, 6.33) 1.642 0.440
LH (IU/L) 5.45 (2.72, 7.91) 5.67 (4.29, 8.56) 8.86 (6.20, 12.04)® 23.750 <0.001
P (ng/ml) 0.79 (0.44, 1.39) 0.51 (0.39, 1.12) 0.68 (0.38, 1.16) 1.497 0.473
PRL (ng/ml) ~ 18.89(17.19,20.89)>  15.02 (13.3,18.64)*  10.35(8.86, 13.67)® 67.638 <0.001
LH/FSH 0.96 (0.73, 1.39)° 1.39 (1.2, 1.89) 2.27 (1.34, 2.72)® 32.407 <0.001
AMH (ng/ml) 4.04 (3.3,5.53)° 5.85 (4.73, 8.58)¢ 7.74 (6.52, 8.79)® 44.088 <0.001

E: E2= METEE, T= 2@, FSH= BWIEE, LH= FfRAERE, P= 2201, PRL= W EK, AMH= 2 H#HIK
BWE, SEENBAME, frideAEREFHEP<0.05), SEWHKEMHAMEL, FFic b AERTEFHP <0.05).

33 ZHHEELEFEARER

=HEHAP TGN ae3h FICREES, RO AL, IR R E A L R LA R A
) FARER ARG, HA 8225 (P <0.05) L& 3.

Table 3. Comparison of lifestyles of patients in three groups

3 ZHBREEFRANER

Eizga i et HRL 2 IEH R E L 7 L L e 4L 7 P
WA & 6 (20.0%) 5 (20.0%) 17 (28.3%) 1.082 0.584
4 24 (80.0%) 20 (80.0%) 43 (71.7%)
el = 4 (13.3%) 2 (8.0%) 12 (20.0%) 2.090 0.352
& 26 (86.7%) 23 (92.0%) 48 (80.0%)
Bz iz = 17 (56.7%) 15 (60.0%) 40 (66.7%) 0.947 0.623
& 13 (43.3%) 10 (40.0%) 20 (33.3%)
fREMRIE & P 18 (60.0%) 14 (56.0%) 17 (28.3%) 10.544 0.005"
3 12 (40.0%) 11 (44.0%) 43 (71.7%)
H: <0.05
3.4. XM

K H Pearson AHGHE 7 BT KL, PCOS 4 88 H/E P A 35 i L 5 AMH 7K-F 2 U DG (r = —0.484, P
<0.05), 5 E2. T. FSH. LH. P. PRL. LH/FSH /KFIEHHK P >0.05); VFA 5 LH /KF 2 AR (r=
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-0.267,P<0.05), 5 E2. T. FSH. P. PRL. LH/FSH. AMH /KPP >0.05). EREELS VFA &
1EAS%(r = 0.368, P < 0.05) 1. % 4.

Table 4. Correlation analysis of WHtR, VFA and reproductive endocrine indexes in PCOS patients with overweight/obesity
52 4.PCOS AHBE/LHLAESLL . VFA SEER S HMEIRIER M D

b VFA
Ei=Ea
r P r P
E2 -0.021 0.875 —0.234 0.072
T 0.203 0.119 -0.076 0.561
FSH -0.128 0.329 -0.237 0.068
LH -0.107 0.573 —0.267" 0.039
P —0.003 0.981 0.012 0.930
PRL 0.019 0.887 0.089 0.500
LH/FSH -0.014 0.916 0.038 0.772
AMH —0.484™ <0.001 -0.150 0.254
VFA 0.368™ 0.004 0.368"™ 0.004
e gamsia KA B, r= MICREL, "<0.05, <0.01.
4. g

PCOS & Jf:jt B/ (1) S 3 PG MR OKF I 3R L. X AR 7R, ARE IS nv] seinfEl PCOS
BN R . TSI K2 B PSS, FEUR MR L g, RIN LH KT s &
LH/FSH LUAR S, 3510 40 ORI 1) i 0 5 O b A2 o JIESJREAS S sk i 2% R, 38 ] R o 1 O A
SO ZE I oy 3k, T IR = (0 XU . He4h, 78 PCOS & h AMH ZKF& TH, SO/ N E 5
i DRe o, SAERESI R R B R ARBUAROC, PIAHBI VPRI [1]. a5k, AEREC OB 23RN
TR T I, SRR R AR O SR B B ARG . WHR I, JERERE RN T PCOS KK
AR, R T O R B RIS . BSR CT M MR I3 2 Al I N IE B f AR B R 5 7, (X gy
ARG EA &, T TR A, BRI TE I RS2 e o DL RIRL I [7]. A R ST VEA I L AR R A
H, WHER 2T WC. WHR 75 1L 5805 KUK 145 RCTIFE AR [8], FR4li ] WC SR & A [\ & i NHEI
REERAE R AT BEAATE— B2, WHIR A MER FISEE R IIRG], IS m% A s WC 1A
A[9]. ZIWFIEH, WHIR S5ZFEN R %Y. £k, B 5RRECHEEE[10]: E Tl IR
R R RS G 2K [11], ARFFARH, 2 BIPHELEAE MRS IR IEAC, AT RIR%E] IR [12]. #HEL
ABSI, B LR LML IR F MetS [ RGN ZER, HRBHRM[L3]. tesl, FEFmml s i 5 R
T BMI 552 2 TARCULEAAE VPG 22 IR SRR 00 A 25 T A [14], WHLR B85 A 250 W4 & fig 7 i) ot
PEOY AR, REBR N AERR IS Ol VPG O R R — A BB RS, ST IEEREANN S, & B
m b 0.5, LM 0.45, X —FRFRA BT U0 P IR e & 00 AR [15] o 350 i 17 0 P i 1 5
HERL, EmLEARME, BEREMET 2, ABEARI TR R . 2 PR T S BURI AL, JF
i v LA R PR 160 DX o I v b v ] B PP S A UG, R 5 N IR i I S s R O, sy B,
JAS: 7T B o

AHEFNT 60 ] PCOS & Jf i H/IE B H B L . VRA 5450 A - IR bR EAT R R I 04, R
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Emtts AMH 2 2 R R, X451 5071 Zhang [16]145 5 AMH 5 BMI [ 5UAH G 5C R AH
i, TEIXIELHE 3775 5 PCOS & MR BMER Fih, 45 R R R IR B 1) AMH ZK-F i, R E EH
1B AMH KPR, AMH Z2ITilE FYES BMI B b, AR 78 115 H T 518 [17]. TR 9 7E
REJRE Lot L7 B 3Rk P T B AN S e S [ e BB, 38 T e Rk 40 B A2 AR 40k AMH . |72 42
[18]; ub[RIET, AR LI 8 2 KF T E e 4] JAK2/STAT3 4%, Sl i #E i 2 H &
ik AEJEIL R RS R AR TR O SR AR, T2 AMH 13R1A . AMH TEAEREA A B0 AN 2
] 7 1, A2 3 22 B DR 3R s i s R AR K S 4%, IF HAE AR R AR e SR b ol Re A 22 e, BT RAAS
RET IR UE AMH Bl AEE— & 2 T s B, SRARTE AMAE AR OL AT, FF456 HARIG IR Tabr2r & HI T .
BT A PR R A= 7E VP4l PCOS BB B, N R IR LRI, 1& 413 AMH 2T IE . ABFFLiE
RIAE PCOS & HE/MEMEEF T VFA 5 LH 2B EFAHK, VFA VPG IEMR BN br, AEREA
JRAEPR N B Tt FE B A, AR 7R R B R i oy E B 4y, LTI A n, ARk BRI B 2,
REFEAAGE T HERR I LH 7K, 382 SRR S RHCP, 2 T40F i - Fe 44 - PEARA I ThRE
[19] [21]e M\S3—fREET S, MWL AT o s i) 22 55 D8 - tH I R AR L, 520 GnRH RBEJG,  TAJ %
LH 7KFo A 7S 2 T e Bl 5 AR AR R REMILE, 1XAE PCOS i AR B — b g 2R (R AR5t
RAS o W5 Z UM PR AT DURAE VR SR P I, X AR AT RE P2 LH 1 IE & Bt #2[22] . 78
PCOS &, LH AKFRISFH i Re i 200 L 1 ThRE, SFECRERFEONATH 2611 AERET G52
PCOS B #HMHMEMEBRIGIT RN, JERE SR FVRTT v RE T INgE A A, AR EREMIZs). DL
BB, LH fE PCOS H KR I S5 B AL B REMA, A Fof 52 00 2 G AT 14 FH FR) 3 5 22 5 22 (R 96 SRR
o EIRIT A EMLRER PCOS BT, N/ R EE R, DIRAIRT R8O il AR AR iE 7 X
Az AR, AT DUA B A AR SR KT, AT 4 B A i BRI IR B2 [ 23]« 2% B FTiR , WHER.
VFA T RETE PCOS & Jf 8 /L B A TN,  AHE 5N PCOS & 8 =/ e O s e it 1
BT I

SR, B AT T WHER fil VFA 5 PCOS & IF /LML R FAT A . RRTFEE— DR
ANIRTE, VABHIX S FE bR 5 3 1 BRI, R HER e AN AR B B ARG FE . anth—3k, mesErsdE
TR REE, NIRRT RS . [EAERNR, AR Aes LA I HEEMER PCOS it
A B ENEFEET PCOS ctt, ¥4 BT i # WHIR Al VFA 76 PCOS & HII/ER . AWF5T
HE—ERR, BRFEFEAREDN, HRFEIBIT AN SRR K EX T PCOS B LML R
Wi o eAh, SRR IR S AMA ) B i 22 5 T Re s i 46 SR i@ v . R, S R FE AT KR
ARE, PANHAERZE, WATERNOFR, B 7S 2 oA R RS 5, DL IRX SR i) I
HEIREE W )2 0E F

SE 30k
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