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Correlation between abnormal glucose fluctuation index and body composition

in hospitalized patients with type 2 diabetes mellitus
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Abstract: Objective To investigate the correlation between blood glucose fluctuation index (MAGE), standard deviation of blood
glucose level (SDBG), and body composition [percentage of body fat, visceral fat area (VFA), skeletal muscle mass (SMM) extracellular
water content, etc] in patients with type 2 diabetes mellitus (T2DM).Methods Total of 189 T2DM patients (age ranging from 23 to 82
years old, 113 male and 76 female) admitted to the Department of Endocrinology of The First Affiliated Hospital of Suzhou University
from June 2018 to December 2019 were enrolled in this study. Patients reated with the previous hypoglycemic agents, T2DM patients
were assigned into nomal glucose fluctuation group (n=116, MAGE<3.9 mmol/L) and abnormal glucose fluctuation group (n=73, MAGE
>3.9 mmol/L). The clinical data were collected and compared among the two groups, and the relationship between MAGE, SDBG, VFA
and SMM were analyzed.Results The percentage of body fat [(38.5£4.5)% vs. (31.9£3.9)%], VFA and SMM in nomal glucose fluctua-
tion group were higher than those in abnormal glucose fluctuation group (P<0.05). Spearman analysis showed that VFA and SMM were
negatively correlated with MAGE and SDBG, respectively (P<0.01). Successively using MAGE and SDBG as dependent variables, the
multiple linear regression results showed that VFA was an independent influential factor of MAGE and SDBG, and MAGE and SDBG
gradually decreased with the increase of VFA (P<0.05). Binary logistic regression showed that VFA was independent protective factor
for abnormal glucose fluctuation index in type 2 diabetes patients (P<0.05).Conclusion Visceral fat area may be an independent pro-
tective factor for blood glucose fluctuation in T2DM patients.

Key words: Diabetes mellitus,type 2;  Body composition; Visceral fat areal; Skeletal muscle mass;  Mean amplitude of plasma

glucose excursions
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2 BRI (T2DM )9 AN PRGEORE, Horh 559 113 1],
76 ], £54 1999 4FE WHO M JRG 12 Wb ifE , 3T 3
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(HE55 AR HHILEE 965 ) , BT A WF 58 X 52 19 45 8 s
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1.2 #MRAE
1201 —f&FHERE A 2 I R AR
IR SRR A BEERK , B R AR
il B R R R R (BMID) o il FH B 9 B &
R ) L BT (DSM-BIA ) 35 4 (Inbody 770, FF 7 i
Wr BT AR b B ), B0 v D USRI I B oy
[t . VFA (SMM IS K 53 oA . WedE s A 251l
S SOME PRI IT R AE 2 Wi ek, AR5 2017 4F & A iy
CBE PR 93 95 NI A % sl 48 # & RS, MAGE<
3.9 mmol/L 1 Ky 1E 5 I % 8l (1 2 AR, oy R 1
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0.05 M EFA G FE L.

2 #£R

21 WAIRKFRILLE WAL FBG . HbAlc,
TG.TC.LDL-C AN K53l , 34 22 S Jo e it
B (P>0.05) . WAL AE 4 1A T & BMILJEE [
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R 2TUPELRIAE 189 (9] — MBI PRVER) LUK
— TEH A sh 4l S BB Sh 4 L2 Pl
(n=116) (n=73)

K (B 14 1451 116(73/43) 73(40/33) (1.23) 0.288
RIS X £ s) 56.5+13.7 61.3£12.5 -2.28 0.018
FRARRILAE ,M(P,,,P.) ] 10.0(4.2,15.7) 10.0(5.0,18.0) [-1.48] 0.116
it/ (kg x +5) 68.1+14.2 60.4+10.6 427 0.006
BMI/(kg/m?, % + 5) 24.6+4.3 23.0£3.6 2.61 0.010
HEEFEl/(em, £ 5) 90.6+10.3 87.3+9.9 2.18 0.029
UA/(mol/L,x £ 5) 341.4298.8 307.4+100.3 2.21 0.024
FPG/[mmol/L,M(P,,P,,)] 5.7(5.0,6.8) 5.1(3.9,6.8) [-1.53] 0.081
HbAlc/[ %, M(P,;,P,,)] 7.9(6.6,9.9) 8.1(7.1,9.3) [-0.65] 0.613
TG/[mmol/L, M(P,;,P.,)] 1.5(0.9,2.1) 1.35(0.8,1.8) [-1.49] 0.089
TC/[mmol/L,M(P,,P,) ] 4.4(3.6,4.9) 4.4(3.6,5.0) [-0.07] 0.955
LDL-C/[ mmol/L,M(P,,,P,.) ] 25(1.9,3.1) 24(1.7,29) [-1.31] 0.192
HDL-C/Lmmol/L,, M(P,,,P.) ] 0.9(0.8,1.1) 1.0(0.9,1.3) [-2.22] 0.028
HOMA-IR/M(P,,,P,,) 42(2.7,5.1) 3.6(2.2,4.3) [-2.27] 0.037
HOMA-B/M(P,,,P,,) 56.9(29.7,88.5) 26.4(14.5,36.7) [-9.88] <0.001
NG 53 e/ (% 7 + 5) 38.5+4.5 31.9+3.9 1.81 0.025
PIVERG DT TR [em®, M(P,,, P.,) ] 83.4(67.4,109.4) 68.2(56.7,98.4) [-2.64] 0.011

BT R/ (kg, % £ 5) 26.745.5 24.08+4.63 3.39 0.008
PSR [ %, M(P, , P,) ] 0.4(0.3,0.4) 0.4(0.3,0.4) [-2.37] 0.251
FIRZ595 L/ % 57.8 324 (12.65) <0.001
JBE i 2 /% 42.2 67.6 (12.60) <0.001
KAMAERTE Y /% 60.3 79.4 (8.52) 0.005
T 78 5 L% 18.1 17.8 (<0.01) 0.990
JEI AR 2 7 5 1/ % 64.9 69.9 (0.57) 0.546
MAGE/(mmol/L, % + 5) 2.43+0.92 5.77+1.46 -17.52 <0.001
SDBG/(mmol/L,x + ) 1.24+0.39 2.33+0.55 -14.80 <0.001

T BMIh B BT A8 40, UA S BRI, FPG 23 I IR , HbA 1C ML T 26 11, FCP 25 i C K, P2CP S J5 2 h CIK, TG S =k H i,
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A 1,B8=-0.24, P=0.001) ; R YA B AR WS i FE 40
AR L B S LS E  BMI Il TC . LDL-C TG .
HDL-C ,UA . FPG ,HbAlc . HOMA-IR \HOMA-B J5 .
/N, VFA 5 MAGE 548 56 (541 5,8=-0.39, P=0.01) ;
Bfi VEA BT, SDBG & #F&AR (540 1,8=-0.26,
P<0.001) s KT ELAEHE e AN AR K 43 LE i i
WL BT & BMI, i [ . TC. LDL-C, TG, HDL-C, UA |
FPG HbAlc, HOMA-IR \HOMA-B J5 .7~ , VFA 5
SDBG /4 f & M1 56 (Bi A 5, 8=-0.32, P=0.033)
W32,

25 ZEZMZERST OS5 H MAGE,.SDBG 5
SMM B% & /3 %)Ll MAGE .SDBG Ny [N 28 &, 17
Z H 2 M A | H 53 By, 45 2R B R SMM A J2
MAGE .SDBG By M7 50 [ % . Fifi SMM (934 i,
MAGE Z /N (B 1,8=-0.22, P=0.003 ) ; {1
RS R ALK 4 L VFA BMIUIE ] TC

LDL-C. TG, HDL-C. UA ., FPG. HbAlc, HOMA-IR,
HOMA-B J5 .7~ , SMM 5 MAGE JoAH e PE (B 5, 8
=-0.21,P=0.069) ; fifi & SMM [ 34 /il , SDBG 3% ] [
IR (#571 1,8=-0.23,P=0.001) ; H P& L AE S 2
40 M9 Ah 7K 43 He L VFA  BMI, JE [# . TC,LDL-C. TG,
HDL-C,UA .FPG ,HbAlc , HOMA-IR \HOMA-B J5 &
78, SMM 5 SDBG JoAH &k o (£ 5 5,8=-0.19, P=
0.101). L33,

2.6 7T logistic % 47 [ )3 9 #T MAGE 5 VFA #J
KFE  Jtlogistic B A4 R WR 5 VFA 2 I
WEDE B S0 R A S R AP R R . Bl VFA (3
T, MAGE 32 #i /N [B7 1, 0R=0.99, OR 1) 95%CI :
(0.98,1.00),P=0.013 ] ; iU IR BEAF S i 45t
K43t TC.LDL-C, TG ,HDL-C,UA . FPG . HbAlc,
HOMA-IR .HOMA-B .BMI  JE[H . SMM J5 .7~ , VFA
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B2 SMM 5 A ShFs AR I AH E 708 - A S SMM 5 MAGE & fiAH
;B SMM 5 SDBG S A%

OR 1% 95%C1:(0.97,1.00),P=0.039], W4,
3 iTig

SR 5T LG B R N 25 R o3 B B, T
WU BRI - B FK A . A WFSRE , 2 B0
PRIPGIR N )98 B (AR I o 5 IR T B W P 3 A it
A S HbA Le BYA ST 52 R R, HRixF &
TR 4 55 RS I SV FE i O R i AR WA . A BIFSE
LA BE T2DM s AN BHR B 535 B 346 5 ¢ & 1Y)
SATEE RN - (U BE B OB S 4L, M8 ik 20 iR
2B KA 2 RO R o s N IR I D) e AR X 55 2% , N IR
Jigs 105 TR REURI B 8 LB o AP A ARG 5 (2) AH DG 43 At 45
JEAR 7% YRR NIg 5 180 A1 5 MAGE \SDBG S Al 56 ; £
JELR M [T 4381 7R VFA 43512 5 MAGE F1SDBG
A7 S2 M I 2%, H G logistic % A2 A1 I 4% 5 /R
fn VEA JE I 30 7 8 & A i b S O IR 3= TR

K2 ZIZPERIASHT MAGE .SDBG 5 VFA G £
AR BfH B1H i PAH

B 95%CI

Model 1 =0.013 =024 =327  0.001 (-0.021,0.005)
Model 2 -0.011 -0.19  -2.68  0.008 (-0.018,0.003)
Model 3 -0.026 -0.48 -3.30  0.001 (-0.042,-0.011)
Model 4 -0.023 -0.43 =296  0.004 (-0.039,-0.008)
Model 5 -0.021 =039 -2.59  0.010 (-0.037,0.005)
SDBG
Model 1 0.005 =026 =3.67 <0.001 (-0.008,0.002)
Model 2 0.004 -021 =298  0.003 (-0.007,0.001)
Model 3 -0.007 -0.36 -2.50  0.013 (-0.012,0.001)
Model 4 -0.006 -0.32 -225  0.026 (-0.021,0.001)
Model 5 -0.006 -0.32 -2.15  0.033 (-0.012,0.001)
T : Model 1 M JEAZIE , Model 2 A% TEAR IS R FE  AIIRAN K 43
L .SM, Model 3 4% iF Model 2+BMI % il , Model 4 5% iF Model 3+
TC.LDL-C, TG ,HDL-C,UA, Model 5 34 1 Model 4+FPG ,HbAlc,
HOMA-IR .HOMA-B.

#®3  ZI0Z&tERIE5H MAGE .SDBG 5 SMM (¢ &
A i BfH A tfH P&
AGE
Model 1 -0.08 -0.22 -3.06  0.003
Model2 -0.05 -0.13 ~-1.67  0.096
Model3 -0.11 -0.30 -2.83  0.005
Model 4 -0.09 -024 -2.28  0.024
Model 5 -0.08 -021 -1.83  0.069
SDBG

Model 1 -0.03 -023 -3.23  0.001

Model2 -0.02 -0.13 ~-1.72  0.086

Model 3 -0.03 -023 -2.19  0.030

Model 4 -0.02 -0.18 -1.68 0.095  (-0.051,0.004)

Model 5 -0.02 -0.19 -1.65 0.101  (-0.054,0.005)

T : Model 1 M JEHIE , Model 2 A% IEAF IS i FE L 4L 5P K 43
Lt VFA, Model 3 24 £ 1F Model 2+BMI % Fil , Model 4 4 £ 1E Model
3+TC .LDL-C.TG .HDL-C ,UA , Model 5 1% 1F Model 4+FPG .HbAlc.
HOMA-IR (HOMA-,

S

BHY95%CI

=

(-0.135,-0.029)
(-0.104,0.009)
(-0.194,-0.035)
(-0.170,-0.012)
(-0.165,0.006)

(-0.050,-0.012)
(-0.037,0.002)
(-0.059,0.003)

F4  “Jtlogistic FIHEIH/MHT MAGE 5 VFA [ E &

» Wald ORKY
Y B SEfE P ORMH
XA 95%CI

Model 1~ -0.01 <0.01 623 0.013 099 (0.98,1.00)
Model 2 -0.01 <0.01 5.15 0.023 099 (0.98,1.00)
Model3  -0.01 <0.01 236 0.125 099 (0.98,1.00)
Model4  -0.01 <0.01 1.68 0.195 099 (0.98,1.00)
Model 5 -0.02 0.10 393 0.039 098 (0.97,1.00)

1 : Model 1 FJEHEIE , Model 2 82 IE AR g e L 4l 41 K 53
Lt , Model 3 A% I Model 2+ TC ,LDL-C TG \HDL-C ,UA, Model 4
1 1E Model 3+FPG, HbAlc, HOMA-IR ., HOMA- B, Model 5 4 # 1E
Model 4+ BMI [ .SMM.,

B LA B S 2 MAGE F SDBG [ Bt Sr 52 [H 2, 48
7 2 FUBE PRI N U 3055 9 B 5 2 =% 1)
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