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Abstract
This study aims to assess the predictive value of one-hour plasma glucose levels (1h-PG) in identifying high-risk individuals 
for type 2 diabetes mellitus (T2DM) among nondiabetic patients. A prospective analysis was conducted on 231 patients at 
Constanța Emergency Hospital, using Oral Glucose Tolerance Tests (OGTT) with measurements at 0, 30, 60, and 120 min-
utes. The 1h-PG was compared with fasting plasma glucose (FPG) and 2-hour plasma glucose (2h-PG) to determine its di-
agnostic sensitivity and utility in screening for prediabetes and diabetes. Our findings, supported by recent studies, indicate 
that 1h-PG offers greater sensitivity in detecting early dysglycemia compared to traditional measures. Targeted early screen-
ing can reduce the incidence of diabetes-related complications.
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Introduction

Type 2 diabetes mellitus (T2DM) is a growing glob-
al health concern, particularly due to its long asympto-
matic phase. Undiagnosed T2DM may persist for many 
years, leading to complications before clinical diagnosis. 
Prediabetes is also an important condition, as it predicts 
the risk of developing diabetes several years before the 
clinical-specific signs appear. Studies in developed coun-
tries, such as the US, showed that about 85% of individ-
uals with prediabetes are unaware of their condition [1].

Early identification of at-risk individuals, especial-
ly during the prediabetic stage, is critical for prevent-
ing the progression of β-cell dysfunction. While useful, 
traditional diagnostic markers, such as fasting plasma 
glucose (FPG) and hemoglobin A1c (HbA1c) may fail to 
detect early metabolic alterations. 

Focusing on 1h-PG was recommended starting on 
the simple fact that the blood glucose will be higher 

after 1 hour, compared to classical measurements of 
2h-PG. Thus, even with normal further glycemic pa-
rameters, glycemia peaks can be observed [2].

Several recent studies have shown that 1-hour post-
load plasma glucose (PG) is a stronger predictor of dys-
glycemia than fasting plasma glucose (FPG), 2-hour PG, 
or glycated hemoglobin (HbA1c) [3]. Additionally, 1-hour 
PG has been found to predict not only type 2 diabetes but 
also cardiovascular disease and mortality risks [4–8]. 

Moreover, the CATAMERI study indicated that in-
dividuals with normal glucose tolerance but an elevat-
ed 1-hour PG level of ≥8.6 mmol/L faced a higher risk 
of developing chronic kidney disease [9], metabolic 
dysfunction-associated steatotic liver disease [10], in-
creased vascular stiffness [11], and early carotid athero-
sclerosis [12]. Elevated 1-hour PG levels were also linked 
to lower insulin clearance [13], reduced INS sensitivity, 
decreased β-cell function [14], an adverse inflammatory 
profile [15], and increased whole blood viscosity [16, 17].
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As type 2 diabetes can be prevented or delayed by 
many years, data suggests that optimization of lifestyle 
alone can lower the risk of progression from prediabe-
tes to diabetes within 10 years, so early screening and 
diagnosis should be our primary target in the long 
term [18].

This study seeks to evaluate the utility of 1h-PG as a 
diagnosis tool for early dysglycemia in a population of 
nondiabetic patients in Constanța.

Material and methods

This prospective study was conducted at the Dia-
betes Center of Constanța Emergency Hospital. Data 
were collected from 231 nondiabetic individuals over 
three years (April 2021 to May 2024). 

The inclusion criteria followed adult patients un-
dergoing OGTT screening without a prior diabetes 
diagnosis but with a body mass index (BMI) of over 
25 kg/m2, considering that they present an elevated 
metabolic risk in direct correlation with increased 
body weight. Other conditions that can raise the risk of 
developing dysglycemia were also permitted and noted 
but were not considered inclusion criteria. 

Data collected included demographics (age, gender), 
family history, lifestyle factors, body mass index (BMI), 
waist circumference and other relevant conditions.

Patients were instructed to follow their normal diet 
and to fast for 12 hours before presenting to the testing. 

They were also recommended to avoid medications that 
could influence glucose levels. Plasma glucose levels 
were measured at 0 (fasting for 12 hours), 30, 60 (1h-PG), 
and 120 minutes (2h-PG) after a 75 g glucose load.

All patients included in the study were informed 
and gave their informed consent for participation in 
the study.

To check the study’s statistical relevance, the logis-
tical regression test was applied. This test showed the 
differences between classic (FPG, 2h-PG) and 1h-PG re-
garding predictability in the diagnosis of PDM and DM.

The study analyzed 1h-PG values to assess their pre-
dictive power compared to FPG and 2h-PG levels.

Results

Of the 231 participants, 38% were male and 62% were 
female, with the majority falling in the 40–65 age range. 

Nearly 33% of patients presented with symptoms 
related to dysglycemia (increased appetite, recent 
weight gain, fatigue, sweating, recurrent skin infec-
tions/gum bleeding, brain fog) and 53% had a family 
history of T2DM. 

Lifestyle analysis revealed that 86% of participants 
were physically inactive. Almost all of the patients in-
cluded in the study admitted to being uncareful with 
their food intake and admitting to an unhealthy diet; 
this was correlated with high BMI and waist circumfer-
ence in the group. 

Figure 1: Distribution of associated risk factors for T2DM in the study group (men-n 88, women-n 143).
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Figure 2: Female-specific associated conditions with a higher risk of T2DM.

Figure 3: Median values for FPG, 1H and 2H glycemia after glucose load, highlighting the different patterns be-
tween nondiabetic, prediabetic and newly discovered diabetic patients.
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The study group highlighted many associated con-
ditions that raise the risk for dysglycemia and are rep-
resentative of the metabolic syndrome. As inclusion 
criteria in this study were determined by BMI over 
25 kg/m2, overweight and obese patients were included, 
but the ratio of overweight patients is much less than 
that of obese patients. Over half of the patients present-
ed with a family history of diagnosed type 2 diabetes 
(Figure 1).

About half of the female patients included in the 
study presented specific conditions associated with a 
higher risk of developing dysglycemia. This high num-
ber is most probably sustained by the inclusion criteria 
of overweight and obese patients, but still, 50.1% of the 
entire lot is representative of the presence of an in-
creased risk of T2DM development (Figure 2).

When analyzing glucose levels, the 1h-PG was sig-
nificantly elevated in patients with prediabetes and 
T2DM compared to FPG and 2h-PG values. Specifical-
ly, patients classified as prediabetic had a mean 1h-PG 
of 171 mg/dL, compared to 112 mg/dL for FPG and 
142 mg/dL for 2h-PG. In patients with newly diagnosed 
T2DM, the mean 1h-PG reached 257 mg/dL, surpassing 
the diagnostic thresholds for FPG and 2h-PG (Figure 3).

Glycemic patterns, as shown on 2H OGTT, revealed 
different blood glucose variations in direct relation to 
the metabolic status of the tested patients. 

The euglycemic patient group showed a steadily 
increasing glycemia throughout the 2h monitoring, 
with the maximum values at about 131 mg/dl after 
120 minutes.

The prediabetic patients showed similar glycemia 
peaks at 1 hour but with differences between the 2 oth-
er relevant conditions: FPG and 2H glycemic values. 
Some patients had normal FPG and 2H glycemic values 
but with clear PDM values at 1h, showing the relevance 
of higher 1h glycemia, otherwise considered normal.

Another interesting finding is that newly discov-
ered T2 DM could be diagnosed solely based on the 
glycemic peak at 1 hour, as FPG were normal or in the 
PDM range, with media of 2h glycemic values also in 
the PDM range. Following classical FPG at 2h glycemic 
monitoring, higher 1h glycemic values could be missed, 
thus, T2 DM diagnosis (Figure 4).

The classification of the study lot showed 5 groups, 
with 2 of them represented by diagnoses based exclu-
sively on 1h OGTT for PDM and T2DM. These diagno-
ses represented a total of 33% of the cases, which would 
have been otherwise missed.

Of all patients studied, only 21% presented normal 
FPG, 1h and 2h OGTT glycemic values.

Classical diagnosis methods via FPG and 2h OGTT 
values showed prediabetes for 28% of the cases and 18% 
for T2DM (Figure 5).

Figure 4: Median values of glycemic patterns for normal, PDM, T2DM and newly diagnosed PDM and DM are sole-
ly based on 1H glycemia (with classical FPG and 2H glycemia as non-PDM and non-DM values).
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Figure 5: The ratio of different diagnoses and criteria used in the study group: normal, PDM, T2DM, 1h diagnosed 
PDM and 1h diagnosed T2 DM.
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The model’s accuracy on the test set was 100%, 
meaning that it successfully classified all cases correctly.

The model’s coefficients are:
•	 FPG: 0.0137;
•	 1h-PG: 0.2189;
•	 2h-PG: 0.0319.
These coefficients suggest that the 1-hour glucose 

level (1h-PG) has a greater influence on predicting the 
diagnosis (PDM/T2DM) than FPG and 2h-PG, confirm-
ing its relevance as an indicator (Figure 6).

Discussion

Our findings support the growing evidence that the 
1h-OGTT is a superior diagnostic tool for identifying 
individuals at high risk of T2DM. Consistent with oth-
er studies, our results show that 1h-PG detects metabolic 
disturbances earlier than FPG or 2h-PG. For instance, 
a recent study by Bergman et al. demonstrated that a 
1h-PG threshold of ≥155 mg/dL predicts future diabe-
tes and cardiovascular events with greater sensitivity 
than traditional markers [19]. Similarly, Ferrannini et 

al. found that adding 1h-PG to screening models signif-
icantly improved the predictive accuracy for T2DM, 
particularly in younger, asymptomatic individuals [20].

The present results once again showed the magni-
tude of undiagnosed metabolic conditions in our socie-
ty, raising attention to the need for even greater screen-
ing and early diagnosis methods to improve long-term 
outcomes and avoid metabolic complications.

In our study, 1h-PG identified prediabetes and dia-
betes in a significant portion of patients missed by FPG 
and 2h-PG criteria. This aligns with findings from pre-
vious research, which highlighted that relying solely 
on HbA1c or FPG could miss up to 30–40% of high-risk 
individuals. Thus, incorporating 1h-PG into routine 
screening, especially for individuals with high BMI 
and a family history of T2DM, may provide a more ef-
fective strategy for early intervention.

The importance and relevance of the 1h-PG in clin-
ical practice and diagnosis of PDM and T2DM were also 
noted and promoted in a very recent (March 2024) state-
ment of the International Diabetes Federation, which 
could translate into an important moment for future di-
agnosis criteria and diabetes management strategies [21].
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Conclusion

This study reinforces the importance of the 
one-hour glucose measurement during OGTT as a key 
indicator for early detection of T2DM. Compared to 
FPG and 2h-PG, the 1h-PG demonstrates higher sensi-
tivity and specificity in identifying individuals at risk, 
offering an opportunity to intervene earlier and poten-
tially reduce the progression of diabetes. 

As recently confirmed by the IDF, future screen-
ing protocols should consider incorporating 1h-PG, 
particularly in high-risk populations, to improve early 
diagnosis and prevent diabetes-related complications.

Screening and prevention actions should be im-
proved as the majority of the population with PDM and 
DM remains undiagnosed, increasing the metabolic 
and cardiovascular complications risk.
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