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The Asia Pacific region, with its rapid
economic development and changes in
lifestyles, has been identified as an epi-
center of diabetes. However, the preva-
lence of diabetes in this region has not
been well documented. Glycated hemo-
globin (HbA1c) has been introduced as a
new diagnostic test for diabetes, but its
impact on disease prevalence is un-
known. In this study, we sought to esti-
mate the prevalence of undiagnosed
diabetes inanurbanpopulation inVietnam
by using new HbA1c diagnostic criteria.
The studywasdesigned as apopulation-

based investigation that involved 1,339
individuals (973 women) randomly sam-
pled from Ho Chi Minh City, Vietnam. All
individuals were aged 30 years and above
(average age;53 years, no significant dif-
ference between women and men). Blood
samples were collected after overnight
fasting and analyzed within 24 h after col-
lection. HbA1c was measured with high-
performance liquid chromatography
(ARKRAY, Japan). Fasting plasma glucose
(FPG) was measured by the hexokinase
method (Advia Autoanalyzer; Siemens
Healthcare Diagnostics, Tarrytown, NY). Di-
abeteswas defined asHbA1c$6.5% ($47.5
mmol/mol) or FPG$7.0mmol/L. Prediabe-
tes was classified as HbA1c between 5.7 and
6.4% (38.8 and 46.4 mmol/mol).

On the basis of the HbA1c test, the
overall prevalence of diabetes and pre-
diabetes was 12.3% (95% CI 10.5–14.0%;
n 5 164) and 40.1% (95% CI 37.5–42.7;
n 5 537), respectively. There was no
significant difference in prevalence be-
tween women and men (P 5 0.22). The
prevalence of HbA1c-diagnosed diabetes
significantly increased with advancing
age (Fig. 1) such that among those
aged 70 years and older, 27% had

HbA1c-diagnosed diabetes, which is al-
most tenfold higher than for those
aged between 30 and 39 years.

There was a significant discordance be-
tween HbA1c and FPG in the diagnosis of
diabetes. On the basis of the FPG test, the
prevalence of diabetes and prediabetes
was 7.4% (95% CI 6.0–8.8%; n 5 99) and
11.7% (95% CI 10.0–13.4; n 5 156), re-
spectively. Among 164 individuals classi-
fied by HbA1c as having diabetes, 88 were

Figure 1—Prevalence of diabetes and prediabetes by age-group on the basis of HbA1c (left panel)
and FPG (right panel).
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classified as having the same diagnosis by
FPG (sensitivity 54%, specificity 99%).
Among 535 individuals classified as hav-
ing prediabetes by HbA1c, the FPG test
provided a similar diagnosis for only 76
(sensitivity 14.2%, specificity 95%). Over-
all, theweighedk statistic was 0.5 (95%CI
0.45–0.54).
Our findings demonstrate a rapid in-

crease in the prevalence of diabetes in
Vietnam. In 2004, a population-based
study using FPG testing found that
3.8% of the population of Ho Chi Minh
City had diabetes (1). This prevalence
was increased to 11% in 2010 (2). In
this study, we observed that within ap-
proximately 10 years, the prevalence of
diabetes in this city has increased by
more than threefold. The study also
raises a disturbing aspect: prediabetes.
We note that 40% of the adult individ-

uals had prediabetes (on the basis of
HbA1c definition), which means that
more than half (52%) of the population
had either diabetes or prediabetes, and
this will be a significant burden to society.
Our data also suggest that FPG testing can
miss a substantial proportion of diabetes
and prediabetes detected by the HbA1c
test, increasing the eventual cost and bur-
den to society of missed diabetes and its
multisystem complications.
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