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Background: Hemoglobin Alc (Alc) is the preferred method in determination of prevalence of glucose
tolerance states as no fasting or any preparation is required. It has been widely used in various
epidemiological reports in defining the prevalence of diabetes mellitus (DM). In this study we compared the
states of glucose tolerance defined by Alc to the oral glucose tolerance test (OGTT) in the combination of
fasting plasma glucose (FPG) and 2-hour postchallenged plasma glucose (2hPG) in a representative US
population.

Methods: The current sample included 9,000 adult subjects (age>20 years old) from the 2005-2014 National
Health and Nutrition Examination Survey with BMI, Alc, FPG, and 2hPG. Subjects with established diabetes
were excluded from this study. The states of normal glucose tolerance (NGT), prediabetes, and DM were
based on the criteria as defined by the American Diabetes Association: NGT (FPG<100 mg/dL and 2hPG<140
mg/dL), DM (FPG>126 mg/dL or 2hPG>200 mg/dL), prediabetes (FPG 100-125 mg/dL or 2hPG 140-199 mg/dL,
but non-diabetic) and Alc (<5.7%; 5.7-6.4%; >6.4%, respectively). The sensitivity and specificity of Alc for DM
and NGT in reference to OGTT was calculated. We also examined of the impact of race/ethnicity: Mexican
American (MA), other Hispanics (OH), Non-Hispanic white (NHW), Non-Hispanic black (NHB), and others.

Results: The distribution of glucose tolerance states defined by Alc and OGTT differed significantly
(P<0.000001). In reference to OGTT, the sensitivity for the diagnosis of DM by Alc was 26.93% with a
specificity of 99.39%. By the Alc criterium for DM, Alc misclassified 73.07% of DM defined by OGTT. Thus,
Alc criterium for DM significantly underestimated the true prevalence of DM defined by OGTT. The
sensitivity for Alc in diagnosis of DM was the lowest in OH, 19.74%, followed by 21.11% in NHW, 30.71% in
MA, 37.88% in others, and the highest in NHB, 41.25%.

In reference to OGTT, the sensitivity for the diagnosis of NGT by Alc was 84.91% with a specificity of 43.53%.
By the Alc criterium of NGT, Alc misclassified 15.09% of NGT defined by OGTT. While among 6,300 NGT
subjects by Alc, only 57.52% were NGT defined by OGTT. Thus, Alc criterium for NGT significantly
overestimated the true prevalence of NGT defined by OGTT. In reference to OGTT, the sensitivity for Alcin
diagnosis of NGT was the lowest in NHB, 71.79%, followed by 85.82% in OH, 86.69% in MA, 87.68% in Others,
and the highest in NHW, 89.40%.

Conclusion: Our results indicated that the prevalence of DM and NGT defined solely by Alc is highly
unreliable with a significant tendency for underestimation of the prevalence of DM and overestimation of
NGT. Furthermore, race and ethnicity had a significant impact of the sensitivity of Alc criteria. Thus, Alc
should not be solely used in determination of prevalence of states of glucose tolerance.
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