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The Correlation between Central Obesity and Glucose, Lipid Metabolism and Macrovascular
Complication in Elderly Type 2 Diabetes

Eui Dal Jung, Jihyun Lee, Ho-Sang Shon

Department of Internal Medicine, School of Medicine, Catholic University of Daegu

Abstract

Background: Obesity is related to abnormal lipid metabolism and macrovascular complication and
accumulated fat on the abdomen in elderly diabetic patients. The aim of this study was to compare elderly
diabetic patients’ body fat composition with middle-aged patients and evaluate the role of central obesity on
glucose and lipid metabolism and macrovascular complications in elderly type 2 diabetic patients.
Methods: We defined elderly patients who are over 65 years old and who waist circumference is over than
90 cm in men and 85 cm in women and waist-hip ratio (WHR) was over than 0.90 in men and 0.85 in
women defined central obesity. % body fat were measured a bioimpedence analysis using DSM (Direct
Segmental Measurement by 8-point electrode) method (Inbody 3.0, Biospace, Seoul, Korea) in two hundred
two type 2 diabetes. Laboratory parameters such as fasting blood glucose, HbAlc, and lipid profile were
included in this study and also investigated the macrovascular complication.

Results: 1) The ninety-five elderly diabetic patients, compared with middle-aged diabetic patients, were
similar BMI and % of body fat but significantly increased waist circumference (P < 0.05) and WHR (P <
0.001). 2) In pearson’s correlations, waist circumference was correlated with BMI (r = 0.927, P < 0.001), WHR
(r = 0.851, P < 0.001), % body fat (r = 0519, P < 0.001), total cholesterol (r = 0.255, P < 0.05), triglyceride
{r = 0.365, P < 0.001), and LDL-cholesterol (r = 0.271, P < 0.05) in elderly diabetic patients. And WHR was also
correlated with BMI (r = 0.744, P < 0.001), waist circumference (r = 0.851, P < 0.001), % body fat (r = 0.425,
P < 0.001), total cholesterol (r = 0.372, P < 0.001), triglyceride (r = 0408, P < 0.001), and LDL~cholesterol (r = 0.386,
P < 0.001). 3) The obese elderly diabetic patients had increased triglyceride, total cholesterol and LDL-cholesterol
but not related with macrovascular complication compared with lean elderly patients.

Conclusion: In elderly type 2 diabetic patients are more central obesity although the same weight compared
with middle-aged patients. Waist circumference and WHR were highly correlated with body fat composition
and lipid profile in elderly diabetes. In obese elderly patients have abnormal lipid profile but not more
macrovascular complication. (J Kor Diabetes Assoc 31:343~350, 2007)
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1. TR SzHERie] AN, MERE 53

ske] vols 62 + 114, AAHAIGE 238 +
3.7 kgim’olgo Fxd PR 9 + 8dolqick FF
e 103 + 3.8 mmol/L, FIRIULE 104 £ 27%015
W 7] P2 122 + 19 mmHg, °J7] Bk 76 + 11
mmHgo|%lch SlEl g8l 855 + 10.1 cm, LEHRIES
0.91 + 0.07, AL 27.3 + 7.8%0I%c}k €A & F
ZE1ES 494 + 1.63 mmolL, TAALE 186 + 1.04
mmol/L, THE Ak FeEEL 1.22 + 039 mmol/L,
A Ak FolewlES 315 + 110 mmol/Leolgieh
(Table 1).
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ol 72 + SA|, AARATE 242 + 3.6 kgm oI
v od] 977k 9 + gydolgir) 39(41%)ellA 1d
ko] Wdo] YA 358(37%)oM & Aske] A
o] 9igitk TEHIL 99 + 39 mmol/L, FIENLE
10.1 * 2.6%°19.20 $%7] ¥k 123 + 17 mmHg, ©]
7] ¥3ke- 76 = 11 mmHgolglh. sl2lEdle 87.8 + 9.5
cm, SFHIES 092 + 006, HALES 263 + 72%
olgit} ¥4 & FHlAvlE-S 4.76 + 1.58 mmol/L, FAA

4he 175 + 0.86 mmol/L, FEE Ak FlelEX

1.22 + 0.36 mmol/L, AUE Axk Zl2e]E-L 3.08 +
1.86 mmol/L.e]AtKTable 1).
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+ 0062 249 AT 0.89 + 0.07 (P < 0.001)0l] Hls}lod
AR o uigiAl STtelich 3 TED 5, W3t
Az G27] g o9y dst xeln ARAE F 1 7

Aoz} §igickTable 1).
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slelEals AAFATE = 0.927, P < 0.001), LF9H]

Table 1. Anthropometric and biochemical data of the subjects

Total Elderly Patients Middle-aged Patients
n (%) 202 95 (47%) 107 (53%)
Age (yrs) 62 = 11 725 54 + 7
Sex (M/F) 85/117 28/67 57/50
Duration (yrs) 98 9+8 8§ 7
BMI (kg/m’) 238 £ 3.7 242 £ 36 235 + 38
WC (cm) 85.5 + 10.1 87.8 = 9.5 83.5 + 10.2
WHR 0.91 + 0.07 092 + 0.06" 0.89 + 0.07
% Body Fat 273 + 7.8 263 £ 7.2 282 + 83
FBS (mmol/L) 103 + 3.8 99 + 4.0 107 £ 3.6
HbAlc (%) 104 + 2.7 101 + 2.6 107 + 28
S-BP (mmHg) 122 £ 19 123 = 17 120 £ 20
D-BP (mmHg) 76 + 11 76 + 11 75 = 11
T-Chol (mmol/L) 494 + 1.63 476 + 1.58 5.12 + 1.68
TG (mmol/L) 1.86 £ 1.04 175 + 0.86 1.98 + 1.16
HDL (mmol/L) 122 + 039 122 = 0.36 1.23 £ 041
LDL (mmol/L) 3.15 + 1.10 3.08 + 1.86 323 + 1.09
Treatment
Diet/OHA /insulin 13/46/133 9/24/62 4/22/71

* P < 0.05, ** P < 0.001 vs middle-aged patients. BMI, body mass index; WC, waist circumference; WHR, waist hip
ratio; FBS, fasting blood sugar; BP, blood pressure; T-Chol, total-cholesterol; TG, triglyceride; HDL, high density
lipoprotein; LDL, low density lipoprotein; OHA, oral hypoglycemic agents.
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£(r = 0.851, P < 0.001), AAHE(r = 0.519, P < 0.001),
% ZI&BIE(r = 0.255, P < 0.05), 444 = 0.365, P
< 0.001), 2|3 AUE Ak Zal2ulE(r = 0271, P <
0.05)7} FAB[APL Ak 2 FMEL ARG =
0.744, P < 0.001), ¥le}E8l = 0.851, P < 0.001), AA
E(r = 0425, P < 0.001), & FAXEEr = 0372, P <
0.001), $4Ar = 0.408, P < 0.001), 2|2 UL A
whl Fal2HE(r = 0.386, P < 0.001)3} ALIAP} A

ok 3 ARG H)Edr = 0927, P < 0.001), &
EHHIE(r = 0.744, P < 0.001), AARE(r = 0493, P <
0.001), zelx AU Ak Zalxe)lEr = 0222, P
0.05)7 WA SIdom, AMAMEL AR
0.493, P < 0.001), -F98]&(r = 0.425, P < 0.001), 3|2

A

Edle = 0519, P < 0.001), D30 4r = 0231, P <
0.05), FZaXEE(r = 0217, P < 0.05), 24 =
0271, P < 0.05)3} 4A#3A7} IdcTable 2).

Table 2. Correlation coefficient of several parameters with clinical and biochemical factors in elderly diabetic patients

wC WHR BMI % BF
Age 0.132 0.167 0.120 0.019
Duration -0.096 -0.029 -0.056 -0.209
BMI 0.927" 0.744™ 0.493"
% BF 0.519" 0.425" 0.493"
wWC 0.851" 0.927" 0.519"
WHR 0.851" 0.744" 0.425"
FBS -0.189 -0.243" -0.171 -0.159
HbAlc 0.088 0.026 0.057 0.231"
S-BP 0.039 -0.004 0.067 0.035
D-BP -0.006 -0.033 0.012 -0.041
T-Chol 0.255" 0.372" 0.182 0217
TG 0.365™ 0.408"™ 0.361" 0.214
HDL -0.023 0.035 -0.063 -0.056
LDL 0.271" 0.386" 0.222" 0.192

* P < 005 ** P < 000l vs middle-aged patients. FBS, fasting blood sugar; BMI, body mass
total-cholesterol; TG, triglyceride; HDL, high density lipoprotein; LDL, low density lipoprotein.

index, T-Chol,

Table 3. Lipid metabolism and macrovascualr complication according to obesity category in elderly diabetic patients

Body Mass Index

5 2 P value
BMI > 25 kg/m BMI < 25 kg/m
TG (mmol/L) 2.04 = 1.01 1.51 £ 0.96 0.003
T-Chol (mmol/L) 509 + 1.56 445 = 1.72 0.044
LDL (mmol/L) 331 £ 1.28 2.87 + 1.71 0.081
Macrovascular ds. 20/42 15/53 0.053
Waist circumference
P value
M>90 cm, F > 8 cm M <9 cm, F < 8 cm
TG (mmol/L) 1.99 + 0.91 1.41 £ 0.64 0.107
T-Chol (mmol/L) 494 + 1.53 445 + 158 0.149
LDL (mmol/L) 3.21 + 098 2.87 £ 1.19 0.148
Macrovascular ds. 24/55 11/40 0.001
Waist Hip Ratio (WHR)
P value
M > 09 F > 0.85 M <09, F <085

TG (mmol/L) 1.86 = 0.86 1.30 + 0.69 0.008
T-Chol (mmol/L) 499 + 0.67 375 £ 1.34 0.002
LDL (mmol/L) 323 £ 1.01 246 = 1.14 0.007
Macrovascular ds. 29/75 6/20 0.475

TG, triglyceride; T-Chol, total-cholesterol; LDL, low density lipoprotein.
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