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INTRODUCTION

Clinicians frequently order random blood glucose (RBG) in
routine laboratory panels. Although RBG values ≥200 mg/dL
with hyperglycemic symptoms are diagnostic of diabetes,
interpreting RBG results below this threshold is challenging,
because the impact of food and calorie-containing drinks on
glucose in non-fasting individuals is unclear. As a result,
clinicians often ignore RBG values1—even though they are
strongly associated with undiagnosed diabetes and prediabetes
and can identify those at risk of dysglycemia.2, 3 To improve
interpretation of RBG values in non-fasting individuals with-
out self-reported dysglycemia, we stratified participants in the
National Health and Nutrition Examination Survey
(NHANES) by hemoglobin A1C (HbA1c) and characterized
the relationship between RBG and time since last caloric
intake.

METHODS

We analyzed merged data from the 2007–2012 NHANES—a
stratified survey representative of the non-institutionalized US
population. Non-pregnant adults aged ≥ 18 years without self-
reported diabetes or prediabetes and with both RBG and
HbA1c were eligible. NHANES participants were randomly
assigned to fast. Fasting participants self-reporting nothing to
eat or drink except water within 9 h of laboratory testing were
excluded. Serum glucose results from non-fasting participants
were considered RBG values. Criterion-standard glycemic
status [normoglycemia (HbA1c < 5.7%); undiagnosed
dysglycemia (HbA1c ≥ 5.7%)] was determined by HbA1c.

We calculated time since last caloric intake as the difference
in time between laboratory testing and last-reported intake of
food or non-water beverage. We used linear regression and the
postestimation margins command (Stata/SE 13.1; StataCorp

LP, College Station, TX) to predict mean RBG values using
time since last caloric intake and glycemic status. All analyses
incorporated NHANES sampling weights. We present unad-
justed analyses to reflect the real-world interpretation of RBG
values in clinical practice. The study was deemed exempt by
the UT Southwestern Institutional Review Board.

RESULTS

A total of 7161 participants met the study criteria, of whom
3.9% had undiagnosed diabetes and 31% had undiagnosed
dysglycemia. Themean (SD) time since last caloric intake was
2.3 (1.8) hours, and 85% reported caloric intake within 4 h of
testing. Relative to those with normoglycemia, those with
undiagnosed dysglycemia were older, had higher BMI,
RBG, and HbA1C values, and a greater burden of cardiovas-
cular risk factors (Table 1).
In the first 8 h after caloric intake, those with undiagnosed

dysglycemia had significantly higher RBG values than those
with normoglycemia. Within 4 h of caloric intake, those with
undiagnosed dysglycemia had RGB values that were
≥100 mg/dL and were 14–18 mg/dL higher than those with
normoglycemia (Fig. 1). Thosewith normoglycemia had RBG
values <100 mg/dL at all time points. By 6 h, even those with
undiagnosed dysglycemia had RBG values <100 mg/dL.

DISCUSSION

In a nationally representative sample of non-fasting,
community-dwelling individuals, those with undiagnosed
dysglycemia had significantly higher RBG values than those
with normoglycemia within 9 h of caloric intake. Rather than
ignore RBG values ≥100 mg/dL measured within 4 h of eating
or drinking, clinicians should order gold-standard diabetes
tests to improve detection of undiagnosed dysglycemia.
Most individuals eat and drink throughout the day and

present for clinical care and laboratory testing in a non-
fasting state. RBG is elevated within 3 h of caloric intake in
individuals without diabetes.4 Our findings demonstrate that
these RBG elevations are driven largely by individuals withPublished online November 13, 2017
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Table 1 Characteristics of NHANES Participants Without Diagnosed Diabetes and Prediabetes According to Gold-Standard Glycemic Status

All patients
(N = 7161)

Normal,
A1C < 5.7%
(N = 4945)

Undiagnosed
dysglycemia,
A1C ≥ 5.7%
(N = 2216)

P-value†

Age, mean (SD), years 44.7 (17.0) 41.2 (16.7) 55.1 (14.0) <0.001
Female, % 3306 (50.8) 2526 (51.4) 1050 (49.1) 0.13
Race/ethnicity
White, % 3306 (69.7) 2399 (71.6) 907 (63.7) <0.001
Black, % 1403 (10.2) 850 (8.7) 553 (14.5) <0.001
Mexican American, % 1097 (7.9) 754 (7.9) 343 (8.0) 0.96
Hispanic, % 739 (5.4) 508 (5.4) 231 (5.4) 0.97
Asian/other race, % 616 (6.8) 434 (6.2) 182 (8.4) 0.01

BMI, mean (SD), kg/m2* 28.0 (6.3) 27.3 (6.1) 30.2 (6.4) <0.001
Hypertension, % 1961 (23.7) 1037 (18.8) 924 (38.4) <0.001
Hyperlipidemia, % 1856 (26.3) 1012 (21.6) 844 (40.0) <0.001
Heart disease, % 452 (4.7) 202 (2.8) 250 (10.4) <0.001
Family history of diabetes, % 2406 (31.7) 1518 (29.0) 888 (39.7) <0.001
Random glucose, mean (SD), mg/dL 92.6 (22.4) 89.1 (16.2) 102.9 (30.4) <0.001
Hemoglobin A1c, mean (SD), % 5.4 (0.6) 5.2 (0.3) 6.0 (0.6) <0.001
Fasting time, mean (SD), hours 2.3 (1.8) 2.2 (1.9) 2.4 (1.7) <0.001

*N = 7073 due to missing data in NHANES
†P-value for comparison of normal versus dysglycemia
BMI, body mass index

Figure 1 Relationship between random blood glucose and time since last caloric intake according to glycemic status. RBG, random blood
glucose; A1C, hemoglobin A1C. *Difference = RBG dysglycemia − RBG normal.
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undiagnosed dysglycemia. Fasting beyond 4 h is unlikely to
be clinically meaningful because most individuals, regardless
of glycemic state, will be below fasting glucose diagnostic cut-
points for dysglycemia. Gold-standard diabetes testing is low-
yield in individuals with RBG values <100 mg/dL, because
most will have normoglycemia.
Although clinicians may be reluctant to interpret RBG

readings at face value because of measurement variation
and the impact of age, sex, and BMI on glucose readings,5

asymptomatic RBG values ≥100 mg/dL are a strong indi-
cator of diabetes risk and are associated with undiagnosed
dysglycemia.6 Case-identification strategies based on
RBG recommend screening for fewer individuals, have
higher specificity, and perform better than diabetes screen-
ing guidelines, which do not include RBG.3 Given the
availability of existing RBG values in electronic health
records, ordering gold-standard diabetes tests on patients
with unknown glycemic status and RBG values ≥100 mg/
dL—regardless of the type or time of last caloric
intake—may simplify RBG interpretation and improve
detection of dysglycemia.
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