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Atherosclerosis begins in youth, and the extent of coronary lesions in adolescents is 

associated with individual and combined levels of risk factors including lipids, smoking, 

blood pressure, obesity, and—the focus of this editorial—hyperglycemia.1,2 These risk 

factors tend to track from childhood to adulthood; children with elevated risk factor levels 

tend to retain them as they grow, thus becoming adults at higher risk of cardiovascular 

disease.

Of these risk factors, hyperglycemia is a special case. Hyperglycemia heralds diabetes. 

Diabetes is not only a risk factor for heart and stroke but, because of its myriad vascular and 

neurologic effects, it is also a major cause of renal disease, blindness, amputations, dental 

disease, pregnancy complications, peripheral neuropathy, and sexual dysfunction.3 With the 

obesity epidemic, type 2 diabetes is becoming more common in the pediatrician’s office in 

the West, and probably will soon in the developing world, where rates of adult diabetes are 

skyrocketing.4

Hyperglycemia is special for another reason, too. Unlike the continuous and graded 

relationship between most risk factors and heart disease, the association between glucose 

level and some diabetic complications exhibits a threshold. Risk of retinopathy, for example, 

rises steeply above a glycosylated hemoglobin (A1c) level of between 6.0% and 6.5%. These 

observations underlie the new international recommendations to use hemoglobin A1c level 

to screen for diabetes in children and adults, with 6.5% as the diagnostic cutoff point.5 Over 

time, hemoglobin A1c level is likely to replace the inconvenient fasting glucose (diabetes 

cutoff point, 126 mg/dL, [to convert to millimoles per liter, multiply by 0.0555]) and the 

cumbersome oral glucose tolerance test.

While type 2 diabetes is becoming more common, it still affects less than 1% of adolescents 

in the United States.6 More common is prediabetes, reflected in glucose levels that don’t 

quite reach diabetic status, either as impaired fasting glucose or as impaired glucose 

tolerance on the basis of oral glucose tolerance testing. This is where deciding the right 

cutoff point gets tricky. In adults, predicting who will develop diabetes itself using glucose 

levels is not so clear because the relationship is continuous. The farther from 126 mg/dL or 
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6.5%, the lower the risk of subsequent diabetes, with no apparent threshold.5 This is why, 

when an expert committee decided 6 years ago to lower the cutoff point for impaired fasting 

glucose from 110 to 100 mg/dL, there was a hue and cry from some quarters.7

Setting cutoff points for screening tests that are continuous variables is an unenviable task. 

No test predicts outcomes perfectly. We typically estimate how well a test performs with 

sensitivity and specificity. The unpleasant reality is that if we choose a cutoff point that 

increases sensitivity (can’t miss all those kids who might be at risk), we necessarily lower 

specificity (that’s a lot of kids to evaluate to find 1 who will actually get diabetes). 

Analogously, increasing the specificity will lower sensitivity.

One way to display sensitivity and specificity together is the receiver operating 

characteristic curve (Figure). The higher and more to the left the curve is, the better the test. 

The problem is that most receiver operating characteristic practitioners assume that the point 

on the curve closest to the upper left corner represents the ideal cutoff point because, 

generally, it simultaneously maximizes sensitivity and specificity.

In reality, however, the ideal cutoff point would minimize cost and risk while maximizing 

benefit.8,9 The math is tractable, but finding values for these parameters is often challenging. 

It is difficult, for example, to account for all of the downstream consequences of falsely (or 

even truly) labeling a child as prediabetic. They include not only the cost of the initial test, 

but also costs of subsequent diagnostic evaluations, possible reduction in quality of life for 

children and parents, and inefficient interventions to lower glucose, insulin, or other risk 

factors. In the absence of decades-long randomized trials that will likely never occur, 

decision analytic techniques can help but they are rarely used.10

Against this background emerge the results from the venerable Bogalusa Heart Study 

published in this issue. 11 It is not surprising that a higher fasting glucose level in childhood 

predicts prediabetes and diabetes in adulthood. More surprising is that, at least for predicting 

prediabetes, there appeared to be a threshold rather than a continuous function. The 

prevalence of prediabetes was 6% to 7% among adults whose childhood glucose exceeded 

86 mg/dL but only around 2% for lower childhood glucose levels. For frank diabetes, no 

clear threshold was apparent.

The authors are appropriately circumspect about recommending lowering glucose cutoff 

points to diagnose children at risk of developing prediabetes or diabetes. Even if there is a 

threshold over which children are at substantially higher risk of later prediabetes, it is 

unclear exactly how high the risk should be to make changing guidelines a good thing. Is 7% 

high enough, or would it have to be 10%, 25%, or 50% to make branding these children 

sensible? After all, the right interventions for individuals with prediabetes are still obscure, 

so identifying more of them may be more trouble than it’s worth. It is also well to keep in 

mind that obesity was much less common when the Bogalusa study started. In fact, no child 

in the published study appeared to have a fasting glucose level of more than 100 mg/dL, the 

currently recommended cutoff point. From this cohort, therefore, it is impossible to know 

the magnitude of increased risk among children with today’s definition of impaired fasting 

glucose level compared with children who have lower glucose levels.
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While researchers continue to try to solve these complex issues regarding whom to screen 

and how, there seems to be a seismic shift happening in the United States. For the first time 

in 30 years, childhood obesity rates appear to have leveled off, at least in some demographic 

groups. Because excess adiposity is by far the biggest risk factor for diabetes, and it also 

causes hypertension and lipid abnormalities, a downward shift in the population distribution 

of childhood and adolescent body mass index is critical for the prevention of diabetes and 

cardiovascular disease. The coming years will tell if this shift is real, and if it is occurring in 

lower socioeconomic and minority groups as well as in better-off white individuals. If it is, 

then support of this movement has the best chance of reversing the trends toward increased 

diabetes and cardiovascular risk that has been so worrisome in recent years.
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Figure. 
Receiver operating characteristic curves display sensitivity and (1−) specificity together.
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