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Comparison of Fasting Glucose and Hemoglobin A for
Diagnosing Diabetes in Korean Adults

Eun Young Choi

Department of Family Medicine, Dankook University College of Medicine, Cheonan, Korea

Background: This study aimed to evaluate hemoglobin A+. (HbA1c) level of 6.5% as a diagnostic criterion for dia-
betes mellitus (diabetes) compared with fasting glucose level of 126 mg/dl, and to compare the characteristics
of the individuals diagnosed with diabetes by each of HbA+. and fasting glucose.

Methods: Data from the 1998 Korean National Health and Nutrition Examination Survey were used. Analyses
were done for 4,875 adults (=20 years) without a self-reported history of diabetes and anemia and had fasted
for at least 8 hours and had the HbA+. level done.

Resullts: Of the 4,875 adults, 1.4% had HbA1; >6.5% and fasting glucose >126 mg/dl, 0.4% had HbA1. >6.5%
and fasting glucose <126 mg/dl, and 5.6% had HbA. <6.5% and fasting glucose =126 mg/dI. The pre- valence
of diabetes was 7.0% by fasting glucose and 1.8% by HbA., which underestimated the prevalence of diabetes
compared with fasting glucose. After adjusting for age, sex, smoking status, and BMI, individuals with con-
cordant diabetes by both fasting glucose and HbA1¢ had higher fasting glucose, HbA, and waist circumference
(P<0.05), and higher odds ratio for metabolic syndrome (OR=2.6, 95% confidence interval, 1.4-4.9, P<0.01)

compared with those with discordant diabetes.

Conclusions: In Korean adults, HbA1¢ level of 6.5% as a diagnostic criterion was less sensitive in detecting new-
ly diagnosed diabetes defined by fasting glucose. There was a significant difference in the odds ratio for meta-
bolic syndrome between individuals with concordant and discordant diabetes defined by fasting glucose and

HbAc.
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Table 1. Characteristics of participants according to concordance of both fasting glucose and hemoglobin Aic

Normal Discordant diabetes’ Concordant diabetes P Valuét
N, % 4,509 (92.6) 298 ( 6.0) 70 ( 1.4)
Female, % 2,432 (53.9) 115 (41.9) 39 (54.3) <0.001
Age, y 48.120.2 51.5+0.8% 53.9+1.65 <0.001
Weight, kg 61.6+0.2 64.6+0.6° 64.1x1.25 <0.001
Height, cm 162.420.1 162.520.4 162.420.9 >0.05
BMI, kg/m’ 23.3+0.1 24.4+025 24.3+0.45 <0.001
Waist circumference, cm 81.80.1 82.8+0.3%' 85.2+0.65 <0.001
Smoking status, (n=4,750) <0.001
Nonsmoker 2,935 (66.7) 152 (53.3) 48 (71.6)
Smoker 1,463 (33.3) 133 (46.7) 19 (28.4)
Residence >0.05
Province 1,829 (40.6) 126 (42.6) 19 (27.1)
City 2,680 (59.4) 170 (57.4) 51 (72.9)
Education >0.05
Elementary 1,676 (37.2) 122 (41.2) 31 (44.3)
Middle school 755 (16.7) 55 (18.6) 13 (18.6)
High school 1,399 (31.0) 82 (27.7) 14 (20.0)
University 679 (15.1) 34 (12.5) 12 (17.1)
SBP, mmHg, (n=4,369) 1275203 132.8+1.15 131.942.2 <0.001
DBP, mmHg, (n=4,869) 80.3+0.2 82.1£0.75 81.0+1.4 >0.05
AST, TU/l 29.4+0.4 32.621.35 36.922.75 <0.01
ALT, TU/ 29.3+0.3 3402125 38.522.5° <0.001
Triglycerides, mg/dl 129.5+0.9 146.2+3.48 163.247.15 <0.001
HDL cholesterol, mg/dl 49.3+0.2 50.0+0.7 48.1x1.5 >0.05
FG, mg/dl 95.3+0.3 141.4x1.0%' 205.442.0° <0.001
HbA, % 5.0+0.0 5.520.0%" 8.020.15 <0.001
Metabolic risk numbers, (n=4,869) 1.620.0 2.3+0.15 2.7+0.15 <0.001
Metabolic syndrome, (n=4,869) 962 (21.4) 142 (48.1) 48 (68.6) <0.001

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; AST, aspartate aminotransferase; ALT, alanine aminotransferase; HDL
cholesterol, high-density lipoprotein cholesterol; FG, fasting glucose; HbAic, hemoglobin Aic.
Data are presented as age-, sex-, smoking status-, and BMI-adjusted means+SD or No. (%) unless otherwise indicated.
"“HbAyc <6.5 and FBS >126 mg/dl’ and “HbA;. 6.5 and FBS <126 mg/dl’.
*P using a multiple linear regression for log-transformed continuous variables and y’ test for categorical variables.
$P<0.05 compared with individuals with HbA,. <6.5 and FBS <126 mg/dl.
'P<0.05 compared with individuals with HbA;. >6.5 and FBS >126 mg/dl.
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Table 2. Adjusted odds ratios’ for metabolic syndrome according to concordance of both fasting glucose and hemoglobin As¢

Characteristics OR (95% CI) B SE P Value
Normal 1

Discordant diabetes 2.8 (2.1-3.7) 1.038 0.141 <0.001

Concordant diabetes 8.0 (4.4-14.6) 2.085 0.305 <0.001

Abbreviation: CI, confidence interval.
‘Adjusted for age, sex, smoking status, and BML
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Figure 1. Receiver operating characteristics curve for HbA1c
in assessing newly diagnosed diabetes defined by fasting

glucose >126 mg/dl
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Table 3. Sensitivity, specificity, positive and negative predictive values for diabetes defined by fasting glucose 2126 mg/dl

according to different Hemoglobin A+ cutoff points

HbA: Cutoff point Sensitivity Specificity Positive predictive value Negative predictive value AUC
(%) (%) (%) (%) (%)
6.5 203 99.5 97.6 44.5 0.599
6.4 203 99.5 97.6 44.5 0.599
6.3 21.2 99.2 96.4 44.3 0.602
6.2 23.8 98.9 95.6 43.5 0.613
6.1 25.8 98.6 94.9 429 0.622
6.0 322 97.8 93.6 40.9 0.650
5.9 38.0 96.7 92.0 391 0.674
5.8 43.2 95.4 90.4 37.3 0.693
5.7 47.5 91.1 84.2 36.6 0.706
5.6 52.5 87.7 81.0 35.1 0.718
5.4 61.7 84.2 79.6 313 0.724
5.3 66.7 79.3 76.3 29.6 0.730
5.2 71.3 73.8 73.1 28.0 0.726
5.1 80.3 59.1 66.3 25.0 0.697

Abbreviation: AUC, area under the curve.
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