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B . B ARSI R G SR AR B B R T i 4R 3 5 JR 7% (gestational diabetes mellitus, GDM) 4 E .
Fk: EE20214E7 H 2202247 A EF HRFER B BRIE T L R 27K 11~13 W RfaZud,
T8, 2RBERBAREHAE. TEALEFSIRTUE LEXREHEE, BFEETRGEE
(subcutaneous adipose thickness, SAT)# A i fig i - (visceral adipose thickness, VAT). FiH &
WHEERERS, EXEENER, B8, E, ZiGdE, ZENMKEAERE, ALHERRIELSE
AEE . WHE75 g IR Z FETH = (oral glucose tolerance test, 0GTT) 45 5ok Fr A 254> A GDM A AT X
MBH. MRAZERERSERENEEH#THR. FHERERSEERZEE RN EMT AR
FISAT R VATS5GDMII X &R, HE A E R HE K (odds ratio, OR)}95% B {5 X |l (confidence
interval, CI). Ff 532 3& & T/ERHE HI £k (receiver operating characteristic, ROC)T+H R E . &R E .
#h1£% T (area under curve, AUC) R RAEBWHE, PP HTNGDMMM{E. 4FR: HS726FEH
ABFFE, HAFstiE4499%], GDMA73H]. BERRFEEIHSTER, SATAVATERGDMIERER.
OR{E %295% CI435]°55.887 (95% CI 3.636~9.531). 4.044 (95% CI 2.4~6.815). £ FEKZEFEIHHH
BIR, SATRVATHAREGDMEIEKEE. OR{EK95% CI%-5)°48.688 (95% CI 4.555~16.57) 4.255
(95% CI 2.060~8.787). ROCHIZE 4T BIRSAT K VATTHMI GDM) 48 FE A4 #°40.746. 0.678, W
FEBETRM GDME B 4E T E AR 40.762, SAT R VATHIMGDME) B2 K78 52.18 cm. 1.80 cm. Z5if:
1) ZEHEE EEHSATRVATS Z2H HGDMF K4 BH HEK IEMHCH, fFFHGDMK L KM
ERFER. 2) HEHSATRVATN HWGDMIKZH EE —E kKRR X.
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Abstract

Objective: To study the value of maternal upper abdominal adipose thickness in predicting GDM in
early pregnancy. Methods: From July 2021 to July 2022, the pregnant women at 11~13 W+*¢ who
were registered in Weihai Municipal Second Hospital Affiliated to Qingdao University were se-
lected, without type 1 diabetes, type 2 diabetes and other complications. We measured the adipose
thickness in the upper abdomen of pregnant women, including subcutaneous adipose thickness
(SAT) and visceral adipose thickness (VAT). All pregnant women filled in the questionnaires,
which recorded the age, height, weight, weight before pregnancy, weight gained, family history of
diabetes and so on. According to the OGTT results, all the pregnant women were divided into two
groups, the GDM group and the control group. To compare and analyze the basic information and
adipose thickness of the two groups. Single factor regression analysis and multivariate regression
analysis was used to analysis the relation between SAT, VAT and GDM. The odds ratio (OR) and 95%
confidence interval (CI) of each factor were calculated. The ROC curve was used to calculate sensi-
tivity, specificity, area under curve (AUC) and optimal cut-off value, to evaluate the value of SAT
and VAT in predicting GDM. Results: A total of 572 pregnant women were included in the study,
including 499 in the control group and 73 in the GDM group. Univariate logistic regression analy-
sis showed that SAT and VAT were risk factors for GDM. OR values and 95% CI were 5.887 (95% CI
3.636~9.531) and 4.044 (95% CI 2.4~6.815), respectively. Multivariate logistic regression analysis
showed that SAT and VAT were still risk factors for GDM. OR values and 95% CI were 8.688 (95%
CI 4.555~16.57) and 4.255 (95% CI 2.060~8.787), respectively. The ROC curve analysis showed
that the area under the curve for predicting GDM by SAT and VAT were 0.746 and 0.678, respec-
tively. The area under the curve for jointly predicting GDM by SAT and VAT was 0.762, and the op-
timal cutoff values for predicting GDM by SAT and VAT were 2.18 cm and 1.80 cm. Conclusions: 1)
The adipose thickness of upper abdomen in early pregnancy has a significant positive correlation
with the occurrence of GDM, which was independent risk factor of GDM. 2) Increased SAT and VAT
have certain clinical significance in predicting the diagnosis of GDM.
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1. 51§

WU H1B% R )76 (gestational diabetes mellitus, GDM)/2 $5 & 4R J5 B R0 B A I A [F) 2 B (R B AR =
W, S AR R WA N R RAE 2 — (1] HRHE EBRBE ROm RS 2 2013 A AT SR 2013 4
1K 20~49 B UEIRIA L GDM KIRHEN 14.2% [2], PRAZHARRE[3]1E 2018 50k o (B G4 S0I0% PR S S0 22 F
171 Meta 434, 2005 4:~2016 41 [EH GDM K Wi#%HN 13%. GDM X &FJLRFEMECR, U0, @itk
R, SRR B, KIS Z . FEIREEER PR, BB ES AR AR, SK
AEARILKE . BERTE UG 5 4E N 5 K ey T BURE PR (4], 10 EB AR ) L 5 R A s IR A A A 2 5] 4
SRAE 2 RGN R e 0 R F — SR O T S (8 . A 5F A RN 5 VA% GDM 347 RS T, 7T LAY GDM #EAT
FHITFT, 2 P s GDM B A[6], IR BB fE S . ARG L2 I B AR e mT DL 5| RS i
FHHL[7], /2 GDM MEfaFER, FERZA IR EE S GDM BIAH M & U I 7E 4T,
KA FIIE € T VAT 5 GDM KIS, 5FT SAT 5 GDM HIsk RAFESIN, XS5 AFE AFM .
AN 7 i3 DA B AS [R5 90 o A SC B TER FeAS Stk 2 10 2 L) B AR A i IR 5 GDML [RIAH 1 A
FETHI GDM H {8 FH A 18

2. #ERTSE
2.1. ARIMR

IEHL 2021 4F 7 H & 2022 4 7 HAETT B K5 @ Bt 5L — e A I 8 e R 224 572 4, IR
#E: 1) 2 11~13 W' 2) HRUEYR HERRbRE: 1) WRIEHR 2) 240 CgEsWin 1 Rok 2 ROpE R B .
3) G IFHE IR AR, WAE R L . HUR R T A S S N s ARIIYER . 4) IEERA BB
HFARS. 5) JEILE I E Y LY ik R H . R OGTT 45 JLks B A ik 7o %t %43 GDM 41 K xt
M. A RAEERACIEZ RE, Fra it it K35 515 I35 %2 5 s F 1.

22. UE/REFZE

1) 1%#8 K H Philips iU22 HFIZWI, #RICRHA C5-1 (B3R 1~5 MHz), L12-5 (B 5~12 MHz)
2) WHTTE

PHILIPS 11/04/2021 08:09:53 TiS0.2 Mi1.1
Philips Medical L8-3/SmPrt Brst

FR 28Hz
RS

+~ Dist 1.73cm
Dist 237 cm

Figure 1. Diagram of upper abdominal fat thickness measurement
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P (SR s Z I BT, 3B EL C5-1 BB JeEAT 11~13 WO R JLH MR A R 7 . AR5 % HL
L12-5 kA EREE, Skl E TR, SERGRE SR Lk A%, FIETEer, 7m0
SAT K VAT sJERINE, J/NEEIREE, TR BRI K EERS LR, R n] ReIE M on % 2R T 44, ¥R
MG, JFURIEHK SAT Al VAT, W& 3 WHCFIME. SAT NN S ENRTZ MRS, VAT
NGB NG R RSN GBS, W 1.

HAGENRE: Z2OEEHERNE, OS5, KE. Z2a0kE. 2R KEE, 225K, &
TCIEUR IR R s AR e RE . AR RKWIIRZ . THE A BMI 26T BMI.

OrbRAE: FTE TSN R T2 24~28 JHAT OGTT kU, HCHRE [ Bl RI% 5 3 QR 78 2412 bRt
RIS AR 75 ¢ ®ATHE S 1 he 2 h (IR S4B A 5.1 mmol/L. 10.0 mmol/L. 8.5 mmol/L, {T—%%
LI FE RN ANy GDM 2, 75 00 U3 A% R4
2.3. GtERE

i SPSS 25.0 Giit 4B AT RS b, SRR ArEE B P i R OR, A
ST RN o LU R, IR o AR R 0 o b FH R 7 R0 B, 4L IA) T S 5 R B A A ST 5T
PENER 80656, SR HAESEE . RARR R K2R R EHEET5H GDM K E. 2
SAT Jz VAT ] ROC Hhi £ 73 #r 95 % 1l GDM 12 Wi 18 -

3. &R
3.1. RERANEEZESH
G 572 FIAAFFE, Hordr 499 FIGIAXTHRA, 73 FI49 N GDM 4H, WAHM & IEFrNE 1 fim. ™

HAER S E. BML. Z2Hi{EE. 225 BMI. VAT. SAT ZRH%it%E L,

Table 1. Analysis on the differences of pregnant women’s indexes between the control group and GDM group

= 1. MEREF GDM AP ARIBIRES O

LN pugicEich GDM 4 t/Z/X* P
1511 N =499 N=73
GBI 1.475 0.688
1 318 (63.73%) 43 (58.9%)
2 121 (24.25%) 22 (30.14%)
3 11 (2.2%) 1(1.37%)
4 1 (0.2%) 0 (0%)
PR Uy EZ il S| 0.636 0.425
% 318 (63.7%) 43 (58.9%)
52 181 (36.3%) 30 (41.1%)
PR VISE S 3 0.111 0.739
¥ 474 (95.0%) 70 (95.9%)
H 25 (5.01%) 3 (4.11%)
U 29.9 (3.96) 29.1 (3.98) -1.351 0.177
e 163 (5.21) 162 (4.06) -2.755 0.006
T 61.4 (10.5) 61.5(7.42) 1.144 0.252
BMI 23.0 (3.79) 23.5 (2.45) 2.658 0.008
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Continued
ZAi R E 60.8 (10.6) 64.1 (12.0) 2.283 0.022
Za BRI AR 0.55 (5.04) 1.08 (2.01) 1.661 0.097
Z1 BMI 22.79 (3.82) 24.41 (4.00) 3.704 <0.001
VAT 1.52 (0.46) 1.85 (0.51) 4.909 <0.001
SAT 1.54 (0.47) 2.10 (0.68) 6.802 <0.001

3.2. iZ3EEYT 9% GDM B mE =

PR LA R on@ e R AR A, Wige 2 PRl E, B E R EA GDM R R Z (OR = 0.935, P =
0.011), Z#H{/AFE(OR =1.026, P =0.018). %2 BMI (OR = 1.10, P =0.001). VAT (OR =4.044, P <0.001)
F1 SAT (OR = 5.887, P < 0.001)& GDM [HfEf K. #E—PHEZ HER o HEIAEN, AR EER
PR A A R B B R AR (S & Z2RiRE . 2050 BMI. VAT fil SAT), [FIRfHEER . 275 A
27U A TORE R S S AR R AR R 2 R AR TEAR Y, HEBRIR AR R 20 T 45 R AT S T4, sk 3 P
7N, MEEZ K IR0 R BRI VAT (OR = 4.348, P < 0.001)#1 SAT (OR =9.411, P < 0.001)7E % [A & 1]
JAREA R ATI9R 2 GDM RAEMfal R 2. 45 RE AR SAT & VAT ¥)/2& GDM B f& [ R 2

Table 2. Single factor logistic regression analysis

2. BRREELEES

BRREEEH
ZE
B PfH OR 95% CI OR
1511
IRV
1 Ref. 0.726 - -
2 0.296 0.296 1.345 0.772~2.342
3 -0.397 0.707 0.672 0.085~5.337
4 (R L1, BrLAIER) - - - -
R NG
4 Ref. 0.426 - -
P 0.204 0.740 1.226 0.743~2.022
HICHERIR K Rk
T Ref. 0.740 - -
H -0.208 0.740 0.813 0.239~2.762
TS -0.053 0.108 0.949 0.89~1.012
G -0.067 0.011 0.935 0.888~0.985
Ny 0 0.969 1 0.977~1.025
BMI 0.033 0.318 1.033 0.969~1.102
RN lIRLNCES 0.025 0.018 1.026 1.004~1.047
WA E 0.025 0.357 1.026 0.972~1.083
ZaHT BMI 0.095 0.001 1.10 1.039~1.164
VAT 1.397 <0.001 4.044 2.4~6.815
SAT 1.773 <0.001 5.887 3.636~9.53
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Table 3. Multivariate logistic regression analysis

= 3. ZAREELENT

%

fem

GaY
=

i

BMI
%1 BMI
RN

A TCHE IR R R S

VAT
SAT

ZRREBERIEHHT

B P OR
~0.065 0.108 0.937
-0.118 0 0.888
~0.499 0 0.607
0.247 0.007 1.281
0.661 0.041 1.936
~0.274 0.714 0.76
1.47 0 4.348
2.242 0 9.411

95% CI
0.866~1.014
0.834~0.946
0.495~0.745
1.071~1.532
1.027~3.649
0.175~3.299
2.113~8.945

4.855~18.244

3.3. Z2EHA PR ERAE AR E E X GDM BOiSBRMERY ROC BIZ 9

SAT. VAT EKF#FECE TN GDM [ ROC HiZks (i 2 fiiR), 5R BRI 4 ) SAT 1
ROC 14 T AN 0.746, Hig K21 & T E oot B EURE A 0.493, et 0.902, ffEiln FHE )y 2.18
cm. VAT [f) ROC 1L FIHIFRA 0.678, i KL FREIT X B BURE R 0.575, Frmthh 0.743, etk
G F{E 9 1.80 cm. W#ELE TN GDM M4 FIHIAA Y 0.762. 22 5L 150 1 17 J5 B 01 F 2
WA GDM A — & I R E -

1.0

0.8

0.6

agassa)
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Figure 2. ROC curve of SAT and RAT
2. SAT & VAT #J ROC #h%k

1.0
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Table 4. SAT and VAT ROC curve analysis results
# 4. SAT B VAT ROC BhZ D45 R

sk A AUC P R e 5 B
SAT 0.746 P<0.05 0.493 0.902 2.18 cm
VAT 0.678 P<0.05 0.575 0.743 1.80 cm
4. Wit

RERELIFEE 40% FIGEGR[8], AEGRMIMERER SBUA . JE/. k7. ERJLA GDM ) LR G L
FF= LI AIE BRI AR FIT JE D S o DA 3%

A A R £ 1 B HE W R (free fatty acids, FEA)AT LAS1#E IR INEE, M-S GDM, HEE{E
FANUKLH] A, 88 B B PR 2 T 8 IR T R (free fatty acids, FFA)ZK T (384 0] LA 5| A2 A1 Ag 105 40 i o A1 58
12 R, B0 i R AT S AR S C R A & AR AN 3 B B R HEPU[9]. = FFACIRES
T, MEWRREREE, FERARYAR[10], FERE RS AR FES T, FFA I TR RS
FENE TG IRE NI FS 5 AT DA R A S A R, (5 AW o 8 g S B0 IR [ 11].

H M 1956 4 Vague [12]5 Hi IR D7 22350 A7 1) B8 B2 AR, K& SCRRER B ISR AT e S5 00 PR 7o 1L
O 0L 0 SR VR TR AE R IR 13]0 B2 R RS, iSRRI AR 2, Wil
P 73 % U T A B0 R RV A5 r [ 14] o

THE NI Z 439 (CT) R A A 72 A% i D0 5 0 G 2 R0 g 7 4 20 6 e A A e HL B B 1 B[ 15
SR, CT HARGREE 51 XFENS, 1 Ha R fE s m i, Z2EAER . BT X8RRS5
B SRR BRI A« H Al IR PR - 32 Ed ik BMI A% F] (waist circumference, WC)SR 87 2210 /& 75 4 B2 5§
HHERE, BMI A WC JiEX LA R, HASBEX /Mg 5 R el 5 A BEAR DT, PRtk BMI A1 WC %}
T-HU GDM IR AAFLE S B[ 16]o TR 75 R 25 AT DA DX 43 S0 B2 T s J /0 P4 I I J7 [0 Bl e 1 52
PR, T EA A e A ToEE S

H A0 E Py AT R T 2 5% T IR EE e R AT GDM A SSPE 7L, De Souza [17] [18] [19] [20] [21]%F
WEFINA VAT [ GDM #85¢, B LASZ T GDM RS, VAT ZHi GDM [ —Fh & . 2285 m
Jii%, VAT HIIE m] REAE 7 20T OGTT S28e i N> —F o (H DL BRF TR R 43 H SAT [F] GDM 47
TEAH OGN . SR Kennedy [22] [23] [24] [2515FE AR PRI, AT 7EIAN SAT [F] GDM fELEAH %
PE. XFF SAT. VAT 5 GDM W Fe 4518 1A R £ LR N Tt S B A i 7 B IR, B LR
JURPALE: AL SAEFRIRE fAb. BRI EJ7 2.5 em &by HEEBCS B AL, EREERSIR T . X5
[l AN TR AP ) 22 5 K

AICEFE A FREIR AR A A 2 A 81 9 1 i 0 AR 7 J5 A5t/ 52 B KT 5 S N s R
Wi o A SCHIFFT AR [X 33 10 22 4 2 LT SAT A1 VAT 195 GDM A%, HJ& GDM ST fE e R 25, 76T
W GDM J5 I EA — @ IANE . X T TR R FE, AR SCHEER A T 0 RABCE A B, 0 T2 B IE
R 7 PRI B T FE R — B KA R . IR E AR S GDM [WAHSCVESR IS AR, AT LA B
B2 A B IR, B ARHERIIE T, XA S GDM AH 1 i 5k 1) BE S0 e A B

5. &g

11~13 W' ff) NT A A A7 A s (R R 7, 7 0 0 ) [RT I 8 20 08 1) 130 SAT Al VAT, fi B
o AR S . @D EE Ry GDM RS W R 75 1), ] DA BhRATT IR A
EEH I, f2m RIS GDM MR, R e M AE 77 SN BOR B GDM A4, i
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