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ABSTRACT

Association of Hemoglobin Alc with Cardiovascular

Risk Factors in Non Diabetic Elderly Populations

Jung Jae-Sik
Advisor : Prof. Bae Hak-Yeon, Ph.D.
Department of Medicine

Graduate School of Chosun University

Background: Glycosylated hemoglobin (HbA1c) is a useful index of mean
blood glucose concentration over the preceding 2 to 3 months. Elevated
HbA1C(>7%) are associated with a higher incidence of microvascular and
macrovascular complications in patient with diabetes mellitus. But, the
relationship between HbAI1c and cardiovascular disease in non diabetic
elderly population has been unclear. The aim of this study is to estimate the
association of HbA1c with cardiovascular risk factor in non diabetic elderly

population.

Method: The subject of this study included 1470 adults (816 males and 654
females) aged over 60 years who underwent regular health check-ups at the
Health Promotion Center of Chosun University Hospital (Gwangju, Republic of
Korea) from January 2009 to August 2010. Individuals previously diagnosed
with  diabetes, hypetension, or dyslipidemia and those treated with
hypoglycemic agent, antihypertensive agent, and lipid lowering agent were
excluded. After these exclusion, 370 adult (177 males and 193 females) were
included in this study. We examined baseline HbA1c and cardiovascular risk

factor.



Result: HbA1c revealed a significant correlation with fasting plasma glucose (r
= 0.237, P = 0.000), triglyceride (r = 0.129, P = 0.013), LDL cholesterol (r =
0.107, P = 0.041), and HDL cholesterol (r = -0.160, P = 0.026). According
to analysis by sex, HbAlc revealed a significant correlation with fasting
plasma glucose (r = 0.307, P = 0.000), and LDL cholesterol (r = 0.207, P =
0.006) in male. However HbA1c revealed a significant correlation with fasting
plasma glucose (r = 0.195, P = 0.027), and triglyceride (r = 0.147, P =
0.042) in female. Multiple regression analysis showed that HbAlc had a
positive association with triglyceride, LDL cholesterol, and a negative

association with HDL cholesterol.

Conclusion: The result of the present study demonstrated a significantly
association between HbAlc and cardiovascular risk factor such as LDL
cholesterol, triglyceride, and HDL cholesterol. The HbAl1c level is correlated
with cardiovascular risk factor in non diabetic elderly population and we
suggest that HbAl1c may predict cardiovascular risk as a useful tool in non

diabetic elderly population.

Key words: HbA1c, cardiovascular risk factor, non diabetic elderly population
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Table 1. Clinical characteristics of subjects

Total Male Female P
N 370 177 193
Age group
60~64 years 182 79 103
65~69 years 115 58 57
70~ vyears 73 40 33

Age (years) 65.77 £ 4.74 66.14 £4.97 65.43 £ 4.45  0.151
BMI (kg/m°) 23.99 £ 2.90 23.77 £ 2.80 24.20 £ 297  0.156
WC (cm) 88.72 £7.26 89.97 £ 7.00 89.48 = 7.50  0.517
FPG (mg/dL) 90.55 + 11.25 90.65 + 10.52 90.46 + 11.90 0.869
SBP (mmHg) 129.25 + 14.29 129.00 + 12.47 129.48 + 15.80 0.744
DBP (mmHg) 75.28 + 10.20  75.22 + 9.41 75.34 £ 10.89 0.908
TC (mg/dL) 188.96 £ 34.85 181.09 £ 32.00 196.18 £ 35.87 <0.001
TG (mg/dL) 128.09 £ 90.05 130.71 £ 92.79 125.68 = 76.74 0.593
LOL (mg/dL) 119.15 £+ 33.15 110.17 £ 30.22 127.39 + 33.65 <0.001
HOL (mg/dL) 55.32 + 13.25 51.661 + 13.87 5293 + 12.66 0.355
HbA1c (%) 5.78 5.79 + 0.31 5.77 £ 0.41 0.772

Data are means = SD. BMI: body mass index, DBP: diastolic blood pressure,
FPG: fasting plasma glucose, HDL: high density lipoprotein cholesterol, LDL:
low density lipoprotein cholesterol, SBP: systolic blood pressure, TC: total
cholesterol, WC: waist circumference, P values were obstained using the

student’s t—test based on differences between male and female group.
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Table 2. Comparison of cardiovascular risk factors of study populations

according to quartile of HbAl1c

HbA1c quartile

st (<5.6) 2nd (5.6~5.89) 3rd (=5.9) P

N 125 122 123

Age (years) 65.26 + 4.46 65.59 + 4.89 66.46 +4.74 0.122
BMI (kg/m?) 23.79 £ 3.25 23.72 £ 2.57 24.48 + 2.78 0.074
WC (cm) 89.02 + 7.88 89.82 £ 6.39 90.32 £ 7.41 0.364
FPG (mg/dL) 86.99 + 10.44 89.52 = 9.71 95.19 £ 11.94 0.000
SBP (mmHg) 130.82 + 15.01 127.54 £ 13.89 129.84 + 13.89 0.266
OBP (mmHg) 76.16 + 10.41  74.29 + 10.35 75.36 £ 9.81 0.352
TC (mg/dL) 186.28 £ 30.46 190.55 £ 34.84 190.11 £ 38.93 0.571
TG (mg/dL) 11416 £ 76.76 130.06 £ 99.76 140.29 £ 78.99 0.070
LOL (mg/dL) 113.71 £ 30.29 121.53 + 31.98 122.32 + 36.47 0.077
HOL (mg/dL) 54.37 + 13.48 52,55 + 13.60 50.01 £ 12.38" 0.034
HbA1c (%) 541 £+ 0.32 5.80 + 0.07 6.14 + 0.36 0.000

" P < 0.05, for different from 1st. Data are means + SD. BMI: body mass
index, DBP: diastolic blood pressure, FPG: fasting plasma glucose, HDL: high
density lipoprotein cholesterol, LDL: low density lipoprotein cholesterol, SBP:

systolic blood pressure, TC: total cholesterol, WC: waist circumference.
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Table 3. Correlation between HbA1c and cardiovascular risk factors

r P
Age 0.095 0.067
BMI 0.095 0.068
WC 0.093 0.074
FPG 0.237 0.000
SBP -0.058 0.262
OBP -0.073 0.160
TC 0.055 0.055
TG 0.129 0.013
LOL 0.107 0.041
HDL —0.160 0.026

BMI: body mass index, DBP: diastolic blood pressure, FPG: fasting plasma
glucose, HDL: high density lipoprotein cholesterol, LDL: low density
lipoprotein cholesterol, SBP: systolic blood pressure, TC: total cholesterol,

WC: waist circumference.
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Table 4.

Correlation between HbA1c and cardiovascular risk factors by sex

Male Female
r P r P

Age 0.093 0.220 0.099 0.171

BMI 0.105 0.166 0.092 0.204

WC 0.042 0.575 0.126 0.082
FPG 0.307 0.000 0.195 0.027
SBP 0.023 0.759 -0.077 0.284
DBP -0.022 0.770 -0.104 -0.150

TC 0.124 0.100 0.020 0.781

TG 0.120 0.111 0.147 0.042

LOL 0.207 0.006 0.057 0.427
HOL -0.122 0.105 -0.1183 0.117
BMI: body mass index, DBP: diastolic blood pressure, FPG: fasting plasma
glucose, HOL: high density lipoprotein cholesterol, LDL: low density

lipoprotein cholesterol,

SBP:

WC: waist circumference.
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Table 5. Multiple linear regression analysis between HbA1c and cardiovascular
risk factor

Variable Total Male Female

B P B P B P
TG 0.001 0.013 0.000 0.111 0.001 0.042
LDOL 0.001 0.041 0.002 0.006 0.001 0.427
HDL -0.003 0.026 -0.003 0.105 -0.004 0.117

HDL: high density lipoprotein cholesterol, LDL: low density lipoprotein

cholesterol, TG: triglyceride.
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