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Abstract
Background: The criteria for the diagnosis of diabetes mellitus have been modified by the American Diabetes
Association (ADA) in 1997. The ADA proposed that the diagnosis of diabetes be defined by a fasting plasma
glucose (FPG) of 7.0 mmol/L. Disagreement has been reported between criteria based on FPG and
postchallenge 2-h plasma glucose (2-h PG). The aim of the present study is to assess the FPG criteria as the
diagnostic screening test for diabetes in Korean middle-aged adults in comparison to the 2-h PG criteria.
Methods: Randomly selected 1,731 subjects (679 men and 1,052 women) aged 40~70 years (mean age: 58.4 =+
7.89 years) without previously diagnosed diabetes completed 75 g oral glucose tolerance test (OGTT). We
assessed the prevalence of diabetes mellitus and the level of agreement (k statistics) according to the different
diagnostic glucose categories.

Results: The frequency of newly diagnosed diabetes was 2.7% (n = 51) using the FPG criteria only; 6.4% (n
= 120) using the 2-h PG criteria only; and 6.9% (n = 130) using concentrations of > 7.0 mmol/L for FPG or
> 11.1 mmol/L for 2-h PG. Of the 120 subjects with diabetes by the 2-h PG criteria, 65.8% (n = 79) were
not diagnosed with diabetes according to FPG concentration. The level of agreement between two diagnostic
criteria was low (k = 0.268). The receiver operating characterstic (ROC) curve analysis determined FPG of 5.6
mmol/L to yield optimal sensitivity and specificity corresponding to 2-h PG 11.1 mmol/L.

Conclusion: The findings in this study demonstrate that the discordance between the FPG and 2-h PG
criteria in the diagnosis of diabetes in Korean middle-aged adults is large. We suggest that IFG group (FPG
5.6~6.9 mmol/L) were performed 75 g OGTT for diagnosing diabetes mellitus in Korean middle-aged adults.
(KOREAN DIABETES J 32:328-337, 2008)
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- FPG > 5.6 mmol/L and < 7.0 mmol/L: impaired
fasting glucose (IFG)
- FPG > 7.0 mmol/L: diabetes mellitus (DM)
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- 2 hour plasma glucose (2-h PG) < 7.8 mmol/L:

normal glucose tolerance (NGT)

- 2-h PG > 7.8 mmol/L and < 11.1 mmol/L: impaired

glucose tolerance (IGT)

- 2-h PG > 11.1 mmol/L: diabetes mellitus (DM)
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Table 1. Clinical characteristics of study subjects with respect to sex

Male Female Total P value
N 679 1,052 1,731
Age (years) 58.9 + 7.89 58.1 £ 791 58.4 + 7.89 0.044
BMI (kg/mZ) 237 + 297 244 + 334 24.1 + 321 0.000
WC (cm) 86.6 + 7.55 84.2 + 29.36 85.1 + 23.21 0.000
Fasting glucose (mmol/L) 53 £ 094 5.0 = 0.81 52 £ 129 0.000
2-h PG (mmol/L) 691 + 293 6.96 + 2.56 6.94 + 271 0.750
Fasting insulin (uU/mL) 7.3 £ 4.00 8.1 + 428 79 = 457 0.000
2-h insulin (uWU/mL) 25.3 + 25.79 338 + 32.28 30.5 + 30.18 0.000
SBP (mmHg) 130.8 + 17.45 1289 + 19.36 129.7 + 18.66 0.025
DBP (mmHg) 82.8 £ 11.01 80.9 £+ 10.97 81.6 £ 11.08 0.000
TC (mmol/L) 109 + 2.08 11.7 £ 2.24 114 £ 2.26 0.000
Triglyceride (mmol/L) 93 *+ 6.29 8.4 + 536 88 + 5.77 0.003
HDLc (mmol/L) 25 + 0.61 2.6 + 0.56 2.5 + 0.59 0.000
LDLc (mmol/L) 6.2 + 1.80 7.1 + 1.89 6.8 + 193 0.000
HbAlc (%) 5.5 £ 0.56 56 £ 0.55 5.6 £ 0.56 0.098
Hypertension (n) 77 183 260
Dyslipidemia (n) 4 11 15

Data are means + SD. BMI, body mass index; DBP, diastolic blood pressure; HDLc, high density lipoprotein cholesterol,

LDLc, low density lipoprotein cholesterol; SBP, systolic blood pressure; 2-h insulin, 75 g 2 h post load insulin; 2-h PG,

75 g 2 h post load glucose; TC, total cholesterol; WC, waist circumference.
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Table 2. Clinical characteristics of study subjects with respect to age
Age (years) 40~49 50~59 60~70 P value P for trend
N 305 542 884

(M: 106, F: 199)  (M: 202, F: 340)  (M: 370, F: 514)
Age (years) 454 + 290 552 + 2.87 64.8 + 3.06 0.000 0.000
BMI (kg/m’) 248 £ 3.52 244 + 3.14 23.7 + 3.11 0.000 0.000
WC (cm) 82.9 + 9.26 84.6 = 7.45 852 * 7.88 0.000 0.000
Fasting glucose (mmol/L) 5.1 £ 1.13 5.1 £ 0.88 52 + 0.77 0.475 0.357
2-h PG (mmol/L) 6.5 £ 2.77 6.8 £ 2.63 72 £ 273 0.000 0.000
Fasting insulin (uU/mL) 8.0 + 3.62 7.83 + 3.85 7.75 + 4.56 0.684 0.368
2-h insulin (uU/mL) 282 + 21.89 29.5 + 30.28 31.9 + 3246 0.118 0.063
SBP (mmHg) 1232 £ 1591 128.1 + 18.32 132.8 £ 19.07 0.000 0.000
DBP (mmHg) 80.3 * 10.94 82.0 + 10.85 81.8 + 11.14 0.063 0.031
TC (mg/dL) 109 + 2.01 11.5 £ 2.30 115 £ 223 0.000 0.000
Triglyceride (mmol/L) 8.1 + 5.83 8.9 + 6.25 8.8 + 539 0.080 0.051
HDLc (mmol/L) 2.5 £ 0.57 25 + 061 2.6 + 0.58 0.578 0.317
LDLc (mmol/L) 6.3 + 1.69 6.8 + 1.96 6.9 + 1.92 0.000 0.000
HbAlc (%) 54 + 057 5.6 £ 0.58 5.6 £ 0.59 0.000 0.000
Hypertension (n) 17 66 177
Dyslipidemia (n) 3 5 7

Data are means + SD. BMI, body mass index; DBP, diastolic blood pressure; F, female; HDL, high density lipoprotein

cholesterol; LDL, low density lipoprotein cholesterol; M, male; SBP, systolic blood pressure; 2-h insulin, 75 g 2 h post

load insulin; 2-h PG, 75 g 2 h post load glucose; TC, total cholesterol; WC, waist circumference.

Table 3. Distribution of study subjects without previously diagnosed diabetes, according to fasting and 2-h glucose criteria

FPG (mmol/L)
N (%) <56 5.6~7.0 > 7.0 Total
2-h PG (mmol/L) <78 1,105 (63.8) 130 (7.5) 3(0.2) 1,238 (71.5)
7.8~11.1 267 (15.4) 99 (5.7) 7(0.4) 373 (21.5)
> 11.1 31 (1.8) 48 (2.8) 41 2.4) 120 (7.0)
Total 1,403 (81.0) 277 (16.0) 51 (3.0) 1,731 (100.0)

Data are n (%). FPG, fasting plasma glucose; 2-h PG, 75g 2h post load glucose.
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Table 4. Concordance between FPG and 2-h PG criteria for diagnosis of diabetes mellitus with respect to age

Age (years)

FPG (mmol/L) 2-h PG (mmol/L) Total 4049 50~59 60-70
<56 <178 1,105 (63.8) 214 (70.1) 369 (68.1) 522 (59.0)
7.8~11.1 267 (15.4) 40 (13.1) 74 (13.7) 153 (17.3)
> 11.1 31 (1.8) 1(0.3) 10 (1.8) 20 (2.3)
5.6~7.0 <178 130 (7.5) 25(8.2) 32 (5.9) 73 (8.3)
7.8-11.1 99 (5.7) 13 (4.3) 26 (4.8) 60 (6.8)
> 11.1 48 (2.8) 4(1.3) 12(2.2) 32 (3.6)
> 70 <78 3(0.2) 0 (0.0) 1(0.2) 2(02)
7.8~11.1 7(0.4) 2(0.7) 3(0.5) 2(0.2)
> 11.1 41 (2.4) 6(2.0) 15 2.8) 20 (2.3)
Total 1,731 (100.0) 305 (100) 542 (100) 884 (100)
K 0.268 0.260 0.310 0.243

Data are n (%). FPG, fasting plasma glucose; 2-h PG, 75 g 2 h post load glucose.

Table 5. Concordance between FPG and 2-h PG criteria for diagnosis of diabetes mellitus with respect to sex and BMI

Sex BMI (kg/m’)
FPG (mmol/L) 2-h PG (mmol/L) Malo Fomale <25 = 25
<56 <78 410 (60.4) 695 (66.1) 721 (66.9) 384 (58.8)
7.8~11.1 85 (12.5) 182 (17.3) 163 (15.1) 104 (15.9)
> 11.1 13 (1.9) 18 (1.7) 19 (1.8) 12 (1.8)
5.6~7.0 <78 72 (10.6) 58 (5.5) 73 (6.8) 57 (8.7)
7.8~11.1 50 (7.4) 49 (4.6) 44 (4.0) 55 (8.4)
> 11.1 20 (2.9) 28 (2.7) 26 (2.4) 22 (3.4)
> 170 <178 2(0.3) 1(0.1) 2(0.2) 1(0.2)
7.8~11.1 4 (0.6) 3(0.3) 5(0.5) 2(0.3)
> 11.1 23 (3.4) 18 (1.7) 25 (2.3) 16 (2.5)
Total 679 (100) 1,052 (100) 1,078 (100) 653 (100)
K 0.313 0.235 0.241 0.292

Data are n (%). BMI, body mass index; FPG, fasting plasma glucose; 2-h PG, 75 g 2 h post load glucose.
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Table 6. Optimal fasting plasma glucose cutoff points corresponding to a 2-h plasma glucose concentration 11.1

mmol/L, according to sex, age and BMI

FPG (mmol/L) cutoff point Sensitivity 1-specificity
Total 5.6 0.733 0.126
Sex Male 5.9 0.732 0.090
Female 54 0.766 0.140
Age (years) 40~49 5.6 0.909 0.106
50~59 53 0.838 0.226
60~70 5.4 0.792 0.212
BMI (kg/mz) <25 54 0.800 0.160
> 25 5.6 0.760 0.158

BMI, body mass index; FPG, fasting plasma glucose.

Table 7. Comparison of cardiovascular risk factors in impaired glucose tolerance and impaired fasting glucose subgroup

NGT/NFG IGT/NFG NGT/IFG IGT/IFG

N 1,105 267 130 99

Age (years) 57.8 + 8.01 595 + 7.65 56.1 + 8.47 60.9 + 6.50
BMI (kg/m?) 24.0 + 3.17 24.4 + 328 253 + 3.14 25.1 + 3.08
WC (cm) 84.0 = 7.97 85.3 + 8.00 88.8 + 8.65 89.9 + 7417
Fasting glucose (mmol/L) 49 + 042 51 + 0437 6.4 + 023" 6.5 + 0.19”
2-h PG (mmol/L) 57 + 125 89 + 0.83" 59 + 096 93 + 097
Fasting insulin (uU/mL) 75 + 352 77 + 347 140 + 15.64° 102 + 7.487"F
2-h insulin (WU/mL) 24.8 + 23.96 46.8 + 3590 242 + 2041 415 + 26.89"
SBP (mmHg) 128.0 + 18.33 132.1 + 1941 1348 + 16.93 138.0 + 19.39
DBP (mmHg) 81.0 + 11.10 82.3 + 10.85 84.4 + 976 852 + 11.83
TC (mg/dL) 112 + 2.12 11.7 + 2.40° 11.4 + 1.94 117 + 2.55
Triglyceride (mmol/L) 8.3 + 5.50 92 + 553 8.4 + 4.50 11.3 + 551"
HDLc (mmol/L) 2.5 + 0.58 25 + 059 27 + 072 25 + 044
LDLc (mmol/L) 6.6 + 1.79 7.1 + 207 6.6 + 1.85 69 + 239" "
HbAlc (%) 55 + 0.34 57 + 041 56 + 0.40 6.0 + 0.44
Hypertension (n) 152 69 5 6
Dyslipidemia (n) 8 4 0 0

* P < 0.05, for different from NGT/NFG. ¥ P < 0.05, for different from IGT/NFG.
SD. BMI, body mass index; DBP, diastolic blood pressure; F, female; HDL, high density

NGT/IFG. Data are means *

¥ P < 0.05, for different from

lipoprotein cholesterol; IFG, impaired fasting glucose; IGT, impaired glucose tolerance; LDL, low density lipoprotein

cholesterol; M, male; NGT, normal glucose tolerance; NFG, normal fasting glucose; SBP, systolic blood pressure; 2-h
insulin, 75 g 2 h post load insulin; 2-h PG, 75 g 2 h post load glucose; TC, total cholesterol; WC, waist circumference.
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