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Abstract
Background and Aims—Impaired glucose tolerance based on 2-hr glucose levels is more
predictive of future cardiovascular disease and more sensitive in detecting earlier diabetes
compared to impaired fasting glucose. However, the 1-hr OGTT may be even more sensitive than
the 2-hr. We assessed the relative value of 1-hr OGTT by exploring its relationship with adiposity
and other measures of glucose homeostasis.

Methods and Results—Ninety four overweight/obese individuals free of diabetes and major
cardiovascular conditions were included in the analyses. We adjusted for age, gender, smoking
status and physical activity. One-hr OGTT showed similar partial correlations with fasting glucose
and 2-hr OGTT (r= 0.60 and 0.64 respectively). Fasting glucose, fasting insulin and HOMA
correlated better with 1-hr OGTT (r= 0.60, 0.47 and 0.52) than with 2-hr OGTT (r= 0.50, 0.41,
and 0.45). BMI and waist circumference also showed stronger correlation with 1-hr (r= 0.31,
0.29), compared to 2-hr OGTT (r= 0.16, 0.16) or fasting glucose (r= 0.23, 0.22). Metabolic
syndrome was associated similarly with 1-hr and 2-hr OGTT.

Conclusions—The 1-hr OGTT correlates well with both fasting glucose and 2-hr OGTT and
shows similar or higher associations with obesity measures. The 1-hr OGTT has potential utility in
epidemiologic studies.
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Introduction
Two longitudinal studies among adults have shown that 1-hr plasma glucose concentration
during the Oral Glucose Tolerance Test (OGTT) performs equally or better than 2-hr plasma
glucose concentration in predicting of the risk of type 2 diabetes in Mexican Americans (1)
and Caucasians (2). However, few epidemiological studies routinely consider using the 1-hr
OGTT, and the 2-hr OGTT is still considered the gold standard for diabetes diagnosis (3).

Type 2 diabetes is a heterogeneous condition characterized by insulin resistance and beta
cell dysfunction. Although a fasting plasma glucose level of 7 mmol/L or above on 2 or
more occasions is diagnostic for diabetes, a 2-hr OGTT of 11.1 mmol/L or above is a more
sensitive indicator of diabetes (4). Fasting plasma glucose alone fails to diagnose
approximately 30% of previously undiagnosed diabetes cases (5). OGTT is frequently
needed to confirm or exclude an abnormality of glucose tolerance in asymptomatic people.

The use of OGTT in the diagnosis of diabetes has been controversial for decades. The
recognition that fasting glucose levels alone missed many individuals with type 2 diabetes
led to the development of multiple protocols for glucose tolerance tests with oral glucose
loads ranging from 50 to 100 gm. with or without regard to body size, and testing
postprandial glucose from between 30 minutes to 30 hours after the glucose load. However,
because post-challenge (compared to fasting) glucose levels had poorer reproducibility, were
relatively inconvenient and were significantly influenced by age, OGTT fell into relative
disfavor. Accordingly, in 1997, the American Diabetes Association proposed new criteria
for diabetes based on fasting glucose alone, lowering the threshold for fasting plasma
glucose to 7.0 mmol/L, adding an impaired fasting glucose category (5.6 to 6.9 mmol/L),
and de-emphasizing a glucose challenge test altogether (6). Current guidelines indicate that
diabetes can be diagnosed with fasting and postprandial glucose (7), and glycosylated
hemoglobin (HbA1c) ≥ 6.5% has been added recently as a new criteria for diagnosing
diabetes (3).

However, because of the risk of misclassification of diabetes in high risk groups, the
importance of OGTT has become increasingly recognized (8). In Bartnik’s study of 3362
patients without known glucometabolic abnormalities (8), 33% of patients would have been
under-diagnosed and 8% over-diagnosed using fasting blood glucose alone compared to 2-hr
OGTT, resulting in a total misclassification of 41%. Postprandial glucose may also be more
predictive of health outcomes than fasting plasma glucose. In the Framingham offspring
study, postprandial but not fasting hyperglycemia, independently predicted the occurrence of
cardiovascular events (9). Another recent study showed that HbA1c outperformed fasting
blood glucose as a predictor of cardiovascular disease (CVD) and had similar predictive
accuracy for diabetes (10). The relative utility of different measures of glucose homeostasis
may also vary across populations (11).

It is unclear whether 1-hr or 2-hr postprandial glucose measures are more predictive of any
particular outcome. The 1-hr OGTT is well accepted and used mainly for pregnant women
to screen for gestational diabetes (12). Women with a single abnormal glucose value of 1-hr
OGTT in the late second trimester (1-hr Gestational Impaired Glucose Tolerance) had
outcomes similar to those with true gestational diabetes, including increased infant birth
weight and postpartum insulin resistance (13). Similarly, in a study by Jovanovic, the 1-hr
postprandial glucose level during pregnancy was the best predictor of HbA1c in patients
with well-controlled type 2 diabetes mellitus (14). Logistically, the 1-hour OGTT is less
resource intensive than the 2-hour, both from a provider and patient perspective. If its value
is equivalent to the 2-hour in identifying risk, then the 1-hour would be a more cost-effective
assessment tool.
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In light of the controversy on the role of 1-hr vs. 2-hr OGTT in predicting outcomes and the
sparse data on this topic, we sought to evaluate and compare 1-hour and 2-hour postprandial
glucose correlations with other risk factors for glucose intolerance, such as adiposity
measures. We were interested in 1-hour postprandial glucose because of: (1) its potential to
better reflect both changes in insulin sensitivity and in insulin secretion; (2) its less
burdensome testing, time wise, compared to the 2-hr OGTT; and (3) its potential, relative to
2-hr OGTT, to better predict long term outcomes. We compared the association between 1
and 2-hour OGTT with anthropometric and metabolic abnormalities to better understand the
potential advantage of one testing time interval over the other.

Methods
The study was conducted in a convenience sample from the San Juan municipality among
individuals free of diabetes, aged 40 to 65 years. The study was approved by the University
of Puerto Rico Institutional Review Board. Overweight or obese individuals were recruited
through press releases, newspaper advertisements, flyers and posters, and word of mouth.
We excluded people who were pregnant, had a history of hypoglycemia, coronary heart
disease, congenital heart murmurs, heart valve disease, congenital heart disease,
endocarditis, stroke, rheumatic fever, and hemophilia or bleeding disorders or who were
undergoing dialysis treatment, or undergoing anticoagulation therapy. Because the study
also included a periodontal examination, we excluded people who had less than 4 natural
teeth, needed antibiotic prophylaxis prior to dental procedures or who had braces or
orthodontic appliances.

A total of 141 people responded; 27 did not meet eligibility criteria and 2 did not want to
participate in the study. Of the remaining 112 potential participants who initially agreed, 11
did not show up, and 1 person could not complete the study procedures due to medical
reasons. The remaining 100 participants signed written informed consents and completed all
the study procedures. Five participants had a provisional diagnosis of diabetes based on the
fasting glucose (≥ 6.99 mmol/L) and 2-hr OGTT (≥ and 11.1mmol/L) conducted during the
study, and were excluded from the analyses. One participant who was outside the age range
was excluded. The final sample for the analyses included 94 participants.

Participants were asked to fast from 10 hours prior to their appointments up to the
completion of the 2-hr OGTT. After the consent was signed; blood was drawn at baseline
and subsequently at 1-hr and 2-hr intervals after ingesting 296 ml Glucola (75 g of
Dextrose). Fasting plasma glucose (FPG), 1-hour OGTT and 2-hour OGTT were assessed
using a SIRRUS analyzer (intra-assay coefficient of variation 1.21%; inter-assay 3.06%).
Fasting insulin was determined using a TOSOH analyzer (intra-assay coefficient of variation
1.49%; inter-assay 4.42%). Serum lipids from the fasting samples were processed using
standard commercial procedures. Vitros direct HDL reagents and Vitros triglyceride slides
were used to quantitatively measure HDL cholesterol (HDL-C) and triglyceride
concentrations in serum and plasma respectively. LDL cholesterol (LDL-C) was calculated
using the Friedewald equation from the triglyceride values (15). Fasting insulin was
processed using standard commercially available Chemiluminescence assays in serum.

We conducted in-person interviews to collect information on socio-demographic variables,
health-related habits and behavior, nutritional intake, physical activity, medical and dental
history and family history of diabetes. We assessed anthropometric measures using a
protocol adapted from National Health and Nutrition Examination Survey III (16). Weight
and body fat mass were measured on a Tanita scale after the participants voided. Height was
measured using a stadiometer. Waist and hip circumferences were measured using a Gulick
2 plus measuring tape on a horizontal plane; waist was measured around the umbilicus, and
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hip circumference was measured at the maximum circumference. We computed body mass
index from the height and weight measures. All anthropometric measures except weight and
fat mass were taken twice and a third measure was taken if the two measurements varied
substantially, and the measures were averaged.

Blood pressure was measured thrice on the right arm within 1-2 minutes intervals using a
protocol that followed the American Heart Association guidelines (17). Participants were
classified as hypertensive if they reported a previous diagnosis of hypertension, reported
taking medications for hypertension, or were classified as hypertensive from the systolic
and/or diastolic blood pressure assessed during the study using the cut offs of and ≥ 85 mm
Hg for diastolic (18). Participants were classified positive for hypercholesterolemia if they
reported a previous diagnosis, or had high cholesterol assessed during the study using the
cutoff of ≥ 6.216 (19, 20). mmol/L We computed the HOMA Insulin Resistance index
(HOMA IR) from the fasting glucose and fasting insulin levels. We computed binary
variables based on clinically meaningful thresholds: Fasting Plasma Glucose ≥ 5.55 mmol/
L, 1-hr OGTT ≥ 8.60 mmol/L, 2-hr OGTT ≥ 7.77 mmol/L, Fasting Insulin > 105.4 pmol/L,
HOMA IR Index ≥ 2.5 (19, 21, 22). Participants were classified as having high triglycerides
if they reported high triglycerides, if they had triglycerides levels > 105.4 pmol/L, HOMA
IR Index ≥ 2.5 nicotinic acid. Participants were classified as having low HDL if they
reported low HDL, if they had HDL levels < 1.04 mmol/L for men or < 1.30 mmol/L for
women or if they reported taking fibrates or nicotinic acid (18). Participants were classified
as having high LDL if they reported high LDL, if they had LDL levels ≥ 3.367 mmol/L or if
they reported taking statins or bile acid sequestrants (18). Pre-diabetes was defined as
impaired fasting glucose (IFG: 5.55 - 6.98 mmol/L) or impaired glucose tolerance (IGT:
7.77 - 11.04 mmol/L). Cutoffs for high % fat mass were based on thresholds put forth by the
World Health Organization and the National Institutes of Health, which were over 40% for
women and over 27% for men (23). Finally, we also created the metabolic syndrome
variable using the ATPIII definition (18) with the different components assessed as above.

The main goal of the analyses was to compare the relative utility of different glucose
measures by comparing their associations with major established predictors of diabetes and
abnormal glucose homeostasis. The primary analysis consisted of correlations. The
distributions looked reasonably normal and the Pearson and Spearman correlation
coefficients were generally similar; hence we present only the Pearson correlation
coefficients. Crude and adjusted Pearson correlation coefficients were computed to quantify
the associations within and between glucose homeostasis measures (FPG, 1-hr OGTT, 2-hr
OGTT), body fat distribution variables (BMI, waist circumference, and fat mass by Bio-
impedance analysis), lipids (HDL, LDL, and Triglycerides) and metabolic variables (fasting
insulin and HOMA-IR index). Partial correlation coefficients were adjusted for age, gender,
smoking and physical activity. Since the crude and adjusted partial correlation coefficients
were similar, we only present the adjusted coefficients in the tables. We also present scatter
plots for the main associations (1-hr OGTT with 2-hr OGTT and fasting glucose, BMI with
1-hr).

We conducted logistic regression for the binary metabolic variables. Separate models were
constructed for each of the glucose homeostasis predictors with each of the metabolic
factors. Multivariate analyses adjusting for age, gender, smoking and physical activity were
conducted.

Results
The participants, as described in Table 1, had a mean age of 51 years, (SD = 7.3), age range
40 to 65, with 31% being male. Thirty seven percent had ever smoked; 17% were current
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smokers. The mean body mass index was 33.2 kg/m2; 64% were obese and 36% were
overweight. The mean fasting glucose was 5.0 mmol/L and the mean fasting insulin was
105.4 pmol/L, with 42% of participants having elevated fasting insulin and 65% having
elevated HOMA IR index. The participants mean 1-hr OGTT was 7.6 mmol/L and mean 2-
hr OGTT was 5.9 mmol/L. Forty five percent of the participants had hypercholesterolemia,
63% had hypertension, 18% had pre-diabetes and 48% had metabolic syndrome.

The scatter plots (figures 1 and 2) show strong consistent associations between 1-hr OGTT
and FPG and 2-hr OGTT. Table 2 shows partial Pearson correlation coefficients between
metabolic variables and between anthropometric measures, lipids and metabolic variables
adjusted for age, gender, smoking (ever vs. never), and physical activity (none vs. moderate
or active). Fasting glucose (mmol/L) had a stronger correlation with 1-hr OGTT (r = 0.60)
than with 2-hr OGTT (r = 0.50). Both fasting insulin and HOMA-IR index also showed
stronger correlations with 1-hr OGTT compared to 2-hr OGTT (r = 0.47 versus r = 0.41 for
fasting insulin, and r = 0.52 versus r = 0.45 for HOMA IR index).

There was a stronger and significant correlation between body mass index and 1-hr OGTT (r
= 0.31) compared with 2-hr OGTT, which was not significant. Waist circumference was
significantly correlated with 1-hr OGTT (r = 0.29), but not with 2-hr OGTT. Body fat % was
also significantly correlated with 1-hr OGTT (r = 0.34), but there was no significant
correlation with 2-hr OGTT. Fasting insulin was more strongly correlated with 1-hr OGTT
(r = 0.47) than with 2-hr OGTT (r = 0.41). Similarly, HOMA had a stronger correlation with
1-hr OGTT than with 2-hr OGTT (r = 0.52 and r = 0.45, respectively). On the other hand,
the inverse correlation of HDL was significant with the 2-hr OGTT (r = −0.29) but not with
1-hr OGTT.

Table 3 shows the results of multivariate logistic regression analysis relating continuous
glucose homeostasis measures with metabolic variables. Only HOMA Index and fasting
insulin had a significant association with hypertension with an OR for a one unit increment
of HOMA of 1.48 (95% CI: 1.06 - 2.06) and for insulin of 1.02 (95% CI: 1.00 - 1.03).
Metabolic syndrome was significantly associated with 1-hr OGTT, 2-hr OGTT, fasting
insulin and HOMA (OR = 1.50, OR = 1.48, OR = 1.02, and OR = 2.07 respectively).
Although FPG is one of the components of metabolic syndrome, when both FPG and 1-hr
OGTT were put simultaneously in the same model, only 1-hr OGTT remained significant.
HOMA is strongly associated with metabolic syndrome in both models with and without 1-
hr OGTT, and the 1-hr OGTT remained significant even in models that included HOMA
(data not shown). 1-hr OGTT was significantly associated with fasting insulin and HOMA
index and pre-diabetes (OR = 1.75, 1.02 and 1.95, respectively).

Among people who had elevated 1-hr OGTT (>8.60 mmol/L), 45% were classified as
having pre-diabetes using FPG and/or 2-hr OGTT. Among people with normal 1-hr OGTT
(24), 94% did not have pre-diabetes. The 1-hr OGTT correctly classified 79% of people
without pre-diabetes. However, among those classified with pre-diabetes, the 1-hr OGTT
only correctly classified 76%. This data is not presented in the tables.

Discussion
This study suggests that 1-hr OGTT is superior to 2-hr OGTT in identifying those with the
highest metabolic risk in this population. Indeed, abnormalities in 1-hr OGTT may represent
a more severe metabolic perturbation, characterized by greater glycemia, lower insulin
sensitivity, and markedly reduced β-cell function.

Elevated glucose levels in type 2 diabetes occur because of decreased muscle uptake of
glucose, increased hepatic glucose production, and decreased first phase insulin release.
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Elevated glucose levels are cytotoxic; thus hyperglycemia may be responsible, in part, for an
additional decline in beta-cell function, which leads to lower insulin production. The effects
of hyperglycemia also include reduced response to stimulus to secrete insulin and a gradual
depletion of insulin stores. Although these differences may vary across populations and
individuals, impaired fasting glucose appears to be relatively more indicative of insulin
resistance and endogenous glucose production, whereas the 2-hr OGTT appears to be
relatively more indicative of disturbances in insulin production (beta cell function) (24). The
stronger correlation of the 1-hr OGTT with adiposity in our study suggests that the 1-hr
OGTT better reflects the reduced insulin uptake in skeletal muscle known to be closely
associated with obesity than what is reflected by the 2-hr OGTT. However, the correlation
of 1-hr OGTT with both BMI and waist circumference, while higher than the parallel
associations with 2-hr OGTT, is only moderately strong. Nonetheless, the 1-hr OGTT may
reflect a more balanced combination of several homeostatic defects, by simultaneously
manifesting the effects of insulin production and insulin resistance.

The percentage of people with insulin resistance (HOMA IR ≥ 2.5) is lower (90%) among
the 29 people with high 1-hr PG (≥ 8.6 mmol/L) compared to 100% among the 7 people
with 2hr-PG (≥ 7.77 mmol/L). This is expected because high 2-hr OGTT is less common
and indicates more severe glucose abnormalities than high 1-hr OGTT. In spite of this, the
partial correlation is higher between HOMA-IR and continuous variable for 1-hr OGTT
(r=0.52) compared to the correlation between HOMA-IR and 2hr OGTT (r=0.45).

A cross-sectional analysis by Bardini et al. showed that elevated 1-hr plasma glucose in
subjects with normal glucose tolerance and pre-diabetes was significantly associated with
inflammatory markers, blood lipids, and insulin resistance (25). One cohort study showed
that elevated 1-hour glucose levels might predict mortality, but no comparison was made to
2-hour glucose levels (26). In addition, two longitudinal studies, the San Antonio Heart
Study (1) and the Botnia Study (2), have shown that the 1-hr plasma glucose concentration
during the OGTT correlates better with indices of insulin secretion and insulin resistance
compared to the 2-hr OGTT or the FPG concentrations. In both studies, the predictive power
of 1-hr plasma glucose concentration, using the area under the receiver-operating curve
(ROC), was significantly greater compared with both the fasting and 2-hr plasma glucose
concentrations. In addition, both studies showed that participants with a 1-hr plasma glucose
≥155 mg/dl (or 8.60 for future incidence of diabetes than those with a 1-hr plasma glucose
<155 mg/dl (or 8.60 mmol/L). In another recent cohort study from the same group, an
increase in 1-hour OGTT in the normal range was associated with an increase in the
incidence of type 2 diabetes. After controlling for 1-hour plasma glucose concentration, the
increase in FPG concentration was not associated with an increase in the incidence of type 2
diabetes (27). A recent cross sectional study showed that high values of 1-hour OGTT may
identify a condition between normal and impaired glucose tolerance, characterized by
greater insulin resistance, reduced beta-cell glucose sensitivity, and reduced beta-cell rate
sensitivity (28). A major finding of our study is the stronger correlation of the 1-hr OGTT
with adiposity, suggesting it superior role in identifying the insulin resistance in skeletal
muscle associated with obesity. The results of our study add evidence to studies indicating
that the 1-hr OGTT may have greater utility than 2-hr OGTT.

There is limited information on the utility of different measures in predicting future
cardiovascular risk. Studies show that 2-hr OGTT is better than fasting plasma glucose in
predicting CVD risk (29). A recent study among adults free of diabetes, found that in
comparison with fasting glucose, HbA1c was equally predictive of risk of diabetes and more
strongly associated with risks of cardiovascular disease and death from any cause (10).
However, no studies have compared 1-hr OGTT with HbA1c.
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Both 1-hr and 2-hr OGTT will be influenced by gastric emptying time; therefore, some of
the physiologic distinctiveness between the 1-hr and 2-hr OGTT will be clouded by
individual differences in gastric emptying. Limitations of this study include the small sample
size, restriction to overweight and obese individuals, and the unavailability of HbA1c
measures and additional insulin measures at other time points. We cannot directly evaluate
whether 1-hr OGTT better reflects insulin sensitivity and secretion than 2-hr OGTT in the
absence of a direct measure of insulin sensitivity and secretion such as clamp or intravenous
glucose tolerance test data. In addition, the cross-sectional nature of this study does not
allow us to evaluate longitudinal differences in long term outcomes between the 1-hr and 2-
hr OGTT over time.

The 1-hr OGTT shows stronger associations with major established predictors of diabetes
and abnormal glucose homeostasis compared to the 2-hr OGTT in this Hispanic population.
The 1-hr OGTT is less burdensome and shows promise for use in large scale
epidemiological studies. Large prospective studies will be needed to elucidate the
advantages and disadvantages of 1-hr OGTT compared to 2-hr OGTT and HbA1c in
screening and diagnosis of type 2 diabetes and in evaluating its predictive use in
epidemiologic studies.
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Figure 1. Scatter Plot Relating 1-hr OGTT and Fasting Plasma Glucose
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Figure 2. Scatter Plot Relating 1-hr OGTT and 2-hr OGTT
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Table 1
Sample description, body fat and metabolic measures

Mean or
(%) (SD) or N

Age (years) 51.02 (7.3)

% Males 31 29

Smoking
Current (%)
Former (%)
Never (%)

17
20
63

16
19
59

Physical Activity
  Vigorous or Regular Structured (%) 31 29

Body Fat Measures

Body Mass Index
% Overweight (25–29.9 kg/m2)
% Obese (≥30 kg/m2)

33.2
36.2
63.8

(6.2)
34
60

Waist Circumference (cm) 105.5 (14.3)

% High Waist Circumference 83.9 78

Mean fat mass percent
% High fat mass (> 40% for women or > 27%
for men)

40.1
25.5

(7.4)
24.0

Metabolic Variables

Fasting glucose (mg/L) 5.0 (0.5)

% Fasting glucose ≥ 5.55 mmol/L 13.8 13

1-hr OGTT (mmol/L) 7.6 (2.2)

% 1-hr OGTT ≥ 8.60 mmol/L 30.9 29

2-hr OGTT (mmol/L) 5.9 (1.4)

% 2-hr OGTT ≥ 7.77 mmol/L 7.5 7

Fasting insulin (pmol/L) 105.4 (58.4)

% with Fasting insulin> 105.4 pmol/L 41.5 39

HOMA IR index 3.5 (2.2)

% with HOMA IR index ≥ 2.5 64.9 61

% Pre-diabetes (IFG or IGT) 18.1 17

% with Hypertension 62.8 59

% with Metabolic Syndrome 47.9 45

Serum Lipids

% with Hypercholesterolemia 45.2 42

HDL (mmol/L) 1.2 (0.3)

% HDL cholesterol < 1.04 mmol/L for men or
< 1.30 mmol/L for women 43.6 41

LDL (mmol/L) 3.4 (0.9)

% LDL cholesterol ≥ 3.37 mmol/L 54.3 51

Triglycerides (mmol/L) 1.6 (1.2)

% Triglycerides ≥ 1.70 mmol/L 41.5 39
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Table 3

Logistic Regression relating glucose metabolism with metabolic variables

Exposure Outcome

Multivariate1

Odds ratio 95% CI

Fasting glucose (mmol/L) Hypertension2 2.15 (0.78 - 5.89)

1-hr OGTT (mmol/L) Hypertension 1.25 (1.00 - 1.56)

2-hr OGTT (mmol/L) Hypertension 1.15 (0.83 - 1.59)

Fasting insulin (pmol/L) Hypertension 1.02 (1.00 - 1.03)

HOMA IR index Hypertension 1.48 (1.06 - 2.06)

Fasting glucose (mmol/L) Hypercholesterolemia3 1.22 (0.46 -3.21)

1-hr OGTT (mmol/L) Hypercholesterolemia 1.20 (0.97 - 1.49)

2-hr OGTT (mmol/L) Hypercholesterolemia 1.17 (0.84 - 1.61)

Fasting insulin (pmol/L) Hypercholesterolemia 1.00 (1.00 - 1.01)

HOMA IR index Hypercholesterolemia 1.09 (0.89 - 1.35)

1-hr OGTT(mmol/L) Pre-diabetes4 1.75 (1.28 - 2.39)

2-hr OGTT (mmol/L) Pre-diabetes 3.97 (2.03 - 7.78)

Fasting insulin (pmol/L) Pre-diabetes 1.02 (1.01 - 1.03)

HOMA IR index Pre-diabetes 1.95 (1.35 - 2.83)

Fasting glucose (mmol/L) Metabolic syndrome5 4.62 (1.62 - 13.2)

1-hr OGTT (mmol/L) Metabolic syndrome 1.50 (1.18 - 1.91)

2-hr OGTT (mmol/L) Metabolic syndrome 1.48 (1.06 - 2.05)

Fasting insulin (pmol/L) Metabolic syndrome 1.02 (1.01 - 1.04)

HOMA IR index Metabolic syndrome 2.07 (1.45 - 2.97)

Abdominal obesity (waist circumference): men >102 cm; women > 88 cm

Triglycerides ≥ 150mg/dL

HDL Cholesterol: men < 40 mg/dL; women <50mg/dL

Hypertension = Have systolic BP ≥130 or diastolic BP ≥ 85 mm Hg or self-report of high

BP or self-report of taking medication for high BP

Fasting Plasma glucose ≥ 100mg/dL

1
Adjusted for age, sex, smoking (never vs. ever) and physical activity (structured or vigorous)

2
Hypertension = Have systolic BP ≥130 or diastolic BP ≥ 85 mm Hg or self-report of high BP or self-report of taking medication for high BP

3
Hypercholesterolemia = Have total cholesterol ≥ 240mg/dL OR self-report of high cholesterol or self-report of taking medication for high

cholesterol

4
Pre-diabetes = Have fasting plasma glucose (Impaired FPG) ≥ 100mg/dL or have 2hr-glucose tolerance test ≥ 140mg/dL (Impaired GT)

5
Metabolic syndrome = Have 3 out of 5 of the following criteria (ATPIII definition)
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