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Historically, an elevated level of 2-hour 
plasma glucose (2hPG) during a 75-gram 
oral glucose tolerance test (OGTT) was the 
hallmark of pre-diabetes. This measure-
ment served as a primary criterion in pivotal 
diabetes prevention clinical trials, including 
the Diabetes Prevention Program.1 However, 
with the American Diabetes Association 
(ADA) expanding its diagnostic criteria for 
pre-diabetes in 2010 to include hemoglobin 
A1c (HbA1c),2 clinical practice has shifted 
from measuring 2hPG to relying primarily on 
fasting plasma glucose (FPG) and HbA1c.3 
This transition raises questions about the 
current role of 2hPG in assessing pre-diabetes 
risk in contemporary clinical settings.

The vitamin D and type 2 diabetes (D2d) 
study was a randomized, double-blind, 
placebo-controlled clinical trial that tested 
whether oral vitamin D lowers the risk of 
developing diabetes in adults at risk of type 
2 diabetes (​clinicaltrials.​gov NCT 01942694).4 
Participants were eligible if they had “high-
risk” pre-diabetes, which was defined as 

meeting 2 or 3 ADA glycemic criteria for 
pre-diabetes (FPG, 100–125 mg/dL; 2hPG, 
140–199 mg/dL; HbA1c, 5.7–6.4%).5 
Diabetes was diagnosed based on semiannual 
glycemic testing.

Analyzing the placebo cohort only, we 
found that 26.7% of participants (323 out 
of 1212) developed diabetes after a median 
follow-up of 2.5 years. More men than 
women developed diabetes (29% vs 23%, 
p=0.02), but other demographic factors were 
similar, including age, race, and ethnicity 
(online supplemental table 1). To examine 
the diagnostic value of 2hPG in conjunction 
with FPG and HbA1c for predicting inci-
dent diabetes, we compared the area under 
the receiver-operating characteristic curves 
(ROC AUC). With only FPG and HbA1c, the 
ROC AUC to predict incident diabetes at 36 
months was 0.686. Adding 2hPG to FPG and 
HbA1c increased the ROC AUC to 0.736 
(p=0.002), improving the performance 
of glycemic measures to predict incident 
diabetes.

Figure 1  Added benefit of the 2hPG value in predicting diabetes in a pre-diabetes population 
stratified by FPG and HbA1c. One participant in the low FPG-low HbA1c was missing a 2hPG value. 
2hPG, 2-hour plasma glucose; FPG, fasting plasma glucose; HbA1c, hemoglobin A1c.

B
M

J O
pen D

iabetes R
esearch &

 C
are: first published as 10.1136/bm

jdrc-2025-004953 on 20 F
ebruary 2025. D

ow
nloaded from

 https://drc.bm
j.com

 on 21 F
ebruary 2025 by guest. P

rotected by copyright,
 including for uses related to text and data m

ining, A
I training, and sim

ilar technologies.

http://drc.bmj.com/
http://orcid.org/0000-0003-0895-7491
http://orcid.org/0000-0002-7706-4585
http://orcid.org/0000-0002-4067-3432
http://orcid.org/0000-0003-1269-3580
https://doi.org/10.1136/bmjdrc-2025-004953
https://doi.org/10.1136/bmjdrc-2025-004953
https://doi.org/10.1136/bmjdrc-2025-004953
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjdrc-2025-004953&domain=pdf&date_stamp=2025-02-20
https://dx.doi.org/10.1136/bmjdrc-2025-004953


2 BMJ Open Diab Res Care 2025;13:e004953. doi:10.1136/bmjdrc-2025-004953

Letter

We subsequently examined which subpopulations 
defined by FPG and HbA1c would benefit from adding 
2hPG values (figure  1). We categorized participants 
based on FPG (<110 or ≥110 mg/dL) and/or HbA1c 
(<6 or ≥6%) into four subgroups: low FPG-low HbA1c, 
low FPG-high HbA1c, high FPG-low HbA1c, and high 
FPG-high HbA1c. Incidence rates of diabetes within 
these subgroups were 14.4%, 27.0%, 32.1%, and 46.5%, 
respectively. Further stratification based on 2hPG values 
revealed that meeting the pre-diabetes criterion for 
2hPG substantially increased the cumulative incidence 
of diabetes. Specifically, individuals with low FPG-high 
HbA1c and high FPG-low HbA1c who also had 2hPG in 
the pre-diabetes range had the greatest increase, with 
diabetes development percentages increasing from 16% 
to 36% and from 22% to 42%, respectively.

If we consider a cumulative risk of ≥25% over 2.5 years 
(≥10% per year) as “very high risk,” individuals with low 
FPG and low HbA1c would not meet this threshold even 
when 2hPG is ≥140 mg/dL. Conversely, those with high 
FPG and high HbA1c surpassed this threshold regardless 
of their 2hPG level. However, in the other groups—low 
FPG-high HbA1c or high FPG-low HbA1c—meeting the 
2hPG pre-diabetes criterion shifted their risk classifica-
tion from “high” to “very high.”

Despite the high prevalence of pre-diabetes, the clin-
ical progression and diabetes risk among individuals 
vary significantly.6 In our study, the cumulative risk for 
diabetes varied substantially, from 11% to 54%, based on 
different glycemic criteria (figure 1). Importantly, using 
2hPG was especially effective for categories with incon-
gruent FPG and HbA1c values (low FPG-high HbA1c or 
high FPG-low HbA1c), allowing for a more precise deter-
mination of whether individuals fell into the “high” or 
“very high” risk brackets. Our findings indicate that inte-
grating 2hPG into the assessment enhances the predic-
tive performance of diabetes in a contemporary cohort 
at risk for type 2 diabetes. Therefore, 2hPG remains a 
valuable tool in clinical medicine and may be selectively 
used to refine diabetes risk profiles.
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