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ABSTRACT Objective: To investigate the correlation between abdominal fat distribution and insulin resistance and bone mineral
density in type 2 diabetic patients with obesity. Methods: 159 obese patients with type 2 diabetes (observation group) who were admitted
to the department of endocrinology and metabolism, affiliated hospital of Qingdao university from February 2017 to July 2019 and 100
cases of simple obesity with normal oral glucose tolerance test (OGTT) (control group) at the same time were selected as study subjects.
The visceral fat area (VFA), itra-abdominal fat volume (IAFV) and total abdominal fat volume (TAV) were obtained by multi-slice spiral
CT (MSCT), the ratio of IAFV to TAV was calculated. Blood lipid, fasting plasma glucose (FPG) and fasting insulin (FINS) were
measured by automatic biochemical analyzer, the insulin resistance index (HOMA-IR) was calculated. The lumbar bone mineral density,
femoral bone mineral density, hip bone mineral density were measured by bone mineral density instrument, The correlation between
VFA, IAFV, TAV, IAFV/TAV and insulin resistance and bone mineral density was analyzed. Results: VFA, IAFV, IAFV/TAV, FPG,
HOMA-IR, FINS, total cholesterol (TC), triglycerides (TG) and low density lipoprotein cholesterol (LDL-C) in the observation group
were higher than those in the control group (P<0.05), while High density lipoprotein cholesterol(HDL-C), lumbar vertebral bone mineral
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density, femoral bone mineral density and hip bone mineral density in the observation group were lower than those in the control group

(P<0.05). There was no significant difference between TAV and control group (P>0.05). Pearson analysis showed that VFA, IAFV,
IAFV/TAV were positively correlated with FPG, homa-ir, FINS, TC, TG and LDL-C (P<0.05), and they were negatively correlated with
lumbar spine bone density, femu bone density, hip bone density and HDL-C (P<0.05). Partial correlation analysis showed that VFA,
IAFV, IAFV/TAV were positively correlated with HOMA-IR (P<0.05), and they were negatively correlated with bone mineral density of

lumbar spine, femur and hip (P<0.05). Conclusion: The abnormal accumulation of abdominal fat has a significant correlation with insulin

resistance and bone mineral density in type 2 diabetic patients with obesity. The risk of insulin resistance and osteoporosis in type 2

diabetic patients with obesity can be estimated by detecting the distribution of abdominal fat.
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Table 1 Differences of VFA, IAFV, TAV and IAFV/TAV between two groups ( xs )

Groups n VFA(cm?) IAFV(cm®) TAV(cm?®) TIAFV/TAV
Observation group 159 137.36% 30.52 2305.57+ 357.26 7552.67+ 573.81 0.30+ 0.09
Control group 100 129.31% 24.17 1966.61+ 270.41 7532.15% 569.47 0.23+ 0.06
t 2.333 7.413 0.281 6.874
P 0.026 0.000 0.779 0.000
& 2 A MYE . MA5 . HOMA-IR $EHRATEL B wss )
Table 2 Comparison of blood glucose, blood lipid and HOMA-IR between the two groups (xzs )
Groups n FPG(mmol/L) FINS HOMA-R  TC(mmolL) TG(mmolL) 0 ¢ ke
(wU/ml) (mmol/L) (mmol/L)
Observation group 159 8.52+ 2.56 15.24+ 3.62 4.45+ 0.35 5.59% 0.52 1.96% 0.35 0.63%+ 0.21 3.2+ 0.52
Control group 100 4.02+ 1.62 5.01% 2.51 427+ 0.26 421+ 0.42 1.31+ 0.21 1.57+ 0.37 2.65+ 0.31
t 15.705 24.756 4.430 22.343 16.763 26.064 11.123
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.2 MAE.Mm#ERK HOMA-IR & LbE;
Wi %% 41 FPG . HOMA-IR .FINS . TC . TG .LDL-C 7 F %} g

0.05), L3 2,

* 3 HABSFEMNLLE(vts ,gem?)

Table 3 Comparison of bone mineral density between the two groups( xs, g/cm?)

4 (P<<0.05) ,HDL-C fik TXf li4H , 22 5% A e it L (P<

Groups n Lumbar vertebra Femur Hip
Observation group 159 0.72+ 0.03 0.65+ 0.04 0.66x 0.02
Control group 100 0.81% 0.05 0.71% 0.05 0.71% 0.05
t 18.109 10.655 11.267
P 0.000 0.000 0.000
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% 4 VFA IAFV TAV IAFV/TAV SEEGERN . BZEHEXRE
Table 4 The correlation coefficients of VFA, IAFV, TAV, IAFV/TAV with insulin resistance and bone mineral density

VFA TIAFV TAV TIAFV/TAV
Indexes
r P r r P r P
FPG 0.219 0.038 0.397 0.005 0.065 0.751 0.405 0.003
HOMA-IR 0.235 0.035 0.457 0.000 0.096 0.513 0.492 0.000
FINS 0.220 0.037 0.293 0.020 0.050 0.801 0.351 0.008
TC 0.291 0.030 0.327 0.008 0.034 0.819 0.361 0.006
TG 0.295 0.027 0.331 0.007 0.028 0.820 0.359 0.007
HDL-C -0.213 0.042 -0.306 0.019 0.034 0.819 -0.352 0.006
LDL-C 0.287 0.028 0.315 0.011 0.045 0.805 0.355 0.008
Lumbar spine
-0.216 0.039 -0.311 0.015 -0.051 0.800 -0.426 0.002
bone density
Femu bone
-0.223 0.036 -0.324 0.008 -0.062 0.765 -0.437 0.001
density
Hip bone
-0.249 0.032 -0.351 0.006 -0.027 0.825 -0.459 0.000
density
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