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Excess Body Mass Index–Years,
a Measure of Degree and Duration
of Excess Weight, and Risk for Incident Diabetes
Joyce M. Lee, MD, MPH; Achamyeleh Gebremariam, MS; Sandeep Vijan, MD; James G. Gurney, PhD

Objective: To evaluate the relation between excess body
mass index (BMI)–years, a measure of the degree to which
an individual’s BMI (calculated as weight in kilograms
divided by height in meters squared) exceeds the reference BMI and the duration for which he or she carries
excess BMI, and incident diabetes.
Design: Longitudinal analysis.
Setting: United States of America.
Participants: A total of 8157 adolescents and young
adults aged 14 to 21 years at the start of the National Longitudinal Survey of Youth 1979 with self-reported measures of height, weight, and diabetes status (type unspecified) from 1981 through 2006.
Main Exposure: Excess BMI-years, which were calculated by subtracting the actual BMI from the reference
BMI (25.0 for adults or 85th percentile for adolescents)
for each study year and cumulating excess BMI for the
study duration.
Main Outcome Measure: We conducted logistic re-

gression models to predict presumed type 2 diabetes (af-
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T

ter excluding presumed type 1 diabetes) as a function of
age, sex, race, excess BMI-years, and specific interactions.
Results: A higher level of excess BMI-years was associated with an increased risk of diabetes. For example, on
average, white men aged 40 years with 200 excess BMIyears had 2.94 times (95% confidence interval, 2.363.67) higher odds of developing diabetes compared with
men of the same age and race with 100 excess BMIyears. For a given level of excess BMI-years, younger compared with older and Hispanic and black compared with
white individuals had higher risk of developing diabetes. Our study is limited by use of self-reported data without specification of diabetes type.
Conclusions: Because younger compared with older individuals have a higher risk of self-reported diabetes for
a given level of excess BMI-years and cumulative exposure to excess BMI is increasing among younger US birth
cohorts, public health interventions should target younger
adults.
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HE LINK BETWEEN OBESITY

and type 2 diabetes (T2D)
has been well characterized
by epidemiologic studies.1-12 The majority of studies have focused on the degree of obesity
as an important risk factor, with a higher
absolute body mass index (BMI; calculated as weight in kilograms divided by
height in meters squared) conferring a
greater risk of incident T2D. Less studied
is the effect of obesity duration as an independent risk factor for T2D incidence. At
least 6 studies9,13-17 have reported that, independent of absolute BMI, longer obesity
duration is associated with higher rates of
T2D. However, these studies were based on
populations that are unique (eg, Pima Indians,13 non–US-dwelling individuals14-16)
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or racially homogeneous,9,17 which may not
be generalizable to the broad US population. Furthermore, they used relatively
crude measures of duration by comparing
individuals with obesity duration of less
than 10 years with those with duration of
greater than or equal to 10 years, which does
not account for degree of obesity as a potentially important risk factor.13
Understanding the impact of both degree and duration of obesity on incident
T2D is critical, given the childhood obesity epidemic. The tripling of obesity rates
for US children during the last 30 to 40
years18 implies that younger generations
of individuals are carrying a longer duration of obesity over their lifetime.19 Furthermore, documented increases in morbid obesity (BMI percentile ⱖ99th) among

WWW.ARCHPEDIATRICS.COM

©2012 American Medical Association. All rights reserved.
Downloaded From: http://archpedi.jamanetwork.com/ on 09/27/2016

Table 1. Example of Calculations of Excess BMI for a Given Year and Excess BMI-Years for an Individual From the Cohort a
Survey Year
Variable

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

BMI
Reference BMI
Excess BMI
Excess BMI-years

24.7
25.0
−0.3
−0.3

25.8
25.0
0.8
0.5

...
25.0
2.0
2.5

...
25.0
2.0
4.5

28.1
25.0
3.1
7.6

27.4
25.0
2.4
10.0

...
25.0
1.5
11.5

25.7
25.0
0.7
12.2

25.4
25.0
0.4
12.6

24.3
25.0
−0.7
11.9

...
25.0
1.3
13.2

28.2
25.0
3.2
16.3

26.6
25.0
1.6
18.0

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); ellipses, not available.
a To calculate excess BMI for years in which individuals were not surveyed (italicized), we assumed that excess BMI was the average of the values from the
previous and the following years, which were included in the calculation of excess BMI-years.

US children20 mean that the overall degree of obesity is
increasing. This increasing degree and duration of obesity for younger generations may have important consequences for future obesity-related morbidity and mortality rates. We therefore sought to evaluate the relation
between degree and duration of excess BMI and incident diabetes through analysis of a term analogous to
smoking pack-years, which we call excess BMI-years, a
composite measure of the degree to which an individual’s BMI exceeds his or her reference BMI and the duration for which he or she carries excess BMI. Although
use of the cumulative smoking analogy applied to excess BMI was first conceptualized by Brancati et al,12 no
studies have attempted to characterize such a term and
its relation with incident diabetes, to our knowledge. Understanding this relation is important for increasing the
reliability of US diabetes projections and to better understand the consequences of increasing weight among
younger US generations.
METHODS
The National Longitudinal Survey of Youth 1979 (NLSY79) is
a nationally representative, longitudinal cohort study.21 Participants, aged 14 to 21 years at the start, provided repeated
measures of self-reported height and weight and self-reported
onset of diabetes of unspecified type. The cohort retention rate
was 80.9% by 2006.

MAIN EXPOSURE
Weight was available for the following calendar years: 1981 to
1982, 1985 to 1986, 1988 to 1990, 1992 to 1993, and biyearly
from 1994 to 2006; height was not available at every survey
date, so the most recent height was used for BMI calculations.
To calculate degree of excess BMI, we subtracted the actual from
the reference BMI (defined as BMI thresholds for overweight
of 25.0 for adults and 85th percentile [age- and sex-adjusted]
for adolescents). For example, 23.4 corresponds to the 85th percentile for a boy aged 15 years; the degree of obesity for a BMI
of 25.0 would be 25.0−23.4=1.6. Individuals could have a negative excess BMI if the actual was less than the reference BMI.
We accounted for duration of obesity by summing excess
BMI over all previous years to calculate excess BMI-years
(Table 1). Therefore, excess BMI values of −0.3 and 0.8 in 1981
and 1982 represent excess BMI-year values of −0.3 and 0.5
(−0.3⫹0.8), respectively. Because the NLSY79 was not conducted in consecutive years, we averaged the excess BMI between adjacent surveys to create a value for the missing year;
ie, the excess BMI value for 1987 was calculated by averaging

values for 1986 and 1988 (Table 1). For example, an adult with
a BMI of 30 for 10 years would accumulate 5 BMI-years for each
of those years (5⫻10=50 excess BMI-years).

MAIN OUTCOME MEASURE
Incident diabetes was classified by an affirmative response to
the question, “Has a doctor ever told you that you have diabetes or high blood sugar?” Although participants indicated what
month and year their diabetes was first diagnosed, no information was provided regarding diabetes type and no medical
verification of the diagnosis was available. Type 1 diabetes of
autoimmune origin, although rare, also can occur during adulthood in individuals who are usually of normal weight. We therefore excluded individuals who were of normal weight (BMI of
⬍25) at the survey year just prior to their diagnosis. Additional definitions of T2D, as well as different reference BMIyears cutoffs of 22 and 30, were used in sensitivity analyses, as
discussed herein.

STUDY POPULATION
Of 12 686 respondents in the NLSY79, our sample consisted
of the 8446 who answered the question regarding diabetes status in 2006. Individuals in the sample, compared with those
not included, essentially were the same age (mean [SE], 19.74
[0.03]) vs 19.70 [0.06] years, respectively; P = .56) and had
slightly higher BMI (mean [SE], 22.61 [0.05] vs 22.24 [0.08],
respectively; P⬍.001); a greater proportion of female (50.7%
vs 43.5%, P=.001) and nonwhite (6.2% vs 5.2% for Hispanics,
14.4% vs 9.3% for non-Hispanic blacks, P⬍.001) individuals
were included. Of 451 individuals diagnosed with diabetes, we
excluded those who did not give a diagnosis date (n=6) or who
reported onset of diabetes prior to the start of the survey (n=43).
After excluding 65 individuals with presumed type 1 diabetes
based on their BMI prior to the date of diagnosis, a sample of
337 individuals with presumed T2D remained. Of the 7995 individuals who did not report having diabetes, we excluded those
who were nonrespondents in 1981 (n=175), leaving a sample
of 8157 individuals.

STATISTICAL ANALYSIS
We organized the data into a person-period data set. If an individual developed diabetes, BMI measurements subsequent to
the diagnosis were not considered. Because each respondent
was contributing multiple observations, we accounted for repeated measures using generalized estimating equations and
conducted logistic regression models to predict incident diabetes as a function of age, sex, race, and excess BMI. We tested
the 2-way interactions of sex⫻race, sex⫻age, sex⫻excess BMIyears, race⫻age, race⫻excess BMI-years, and age⫻excess BMI-
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Table 2. Demographic and Weight Characteristics of the Population at Baseline (in 1981) and Its Rates of Incident Diabetes
and Mean Age at Onset of Diabetes by 2006 a
Race
Sex
Variable
Baseline measures
Overall
Mean (SD) age at baseline, y
Weight status b
Normal
Overweight
Obese
Measures by 2006
Incident diabetes
Age at onset of diabetes, mean (SD), y

Overall

Non-Hispanic
White

Non-Hispanic
Black

Hispanic

Other

Male

Female

8157 (100)
19.7 (2.1)

2930 (55.1)
19.8 (1.7)

2416 (14.4)
19.7 (3.0)

1423 (6.2)
19.7 (3.6)

1388 (24.3)
19.7 (1.8)

4035 (49.3)
19.7 (2.1)

4122 (50.7)
19.8 (2.1)

6387 (80.0)
1338 (15.8)
372 (4.2)

2371 (81.4)
437 (14.9)
104 (3.7)

1877 (78.2)
395 (16.4)
133 (5.4)

1040 (74.4)
278 (19.9)
80 (5.7)

1099 (79.4)
228 (16.5)
55 (4.1)

3017 (74.7)
827 (21.1)
167 (4.2)

3370 (85.3)
511 (10.6)
205 (4.1)

337 (4.1)
37.2 (4.2)

71 (2.4)
37.9 (3.8)

116 (4.8)
37.1 (4.2)

100 (7.0)
37.2 (3.9)

50 (3.6)
36.1 (5.3)

154 (3.8)
37.4 (4.0)

183 (4.4)
36.9 (4.4)

a Data are expressed as number (weighted percentage) except where otherwise indicated.
b Sixty respondents had missing body mass index values in 1981. Imputed values for body mass index are included.

years. We then refined the final model to include significant
(race⫻excess BMI-years and age⫻excess BMI-years) or marginally significant (race⫻age [P=.08] and sex⫻excess BMIyears [P = .06]) interactions. To display the effect of interactions, we created lowess smoothed graphs of the predicted
incidence of diabetes as a function of age and excess BMIyears, as well as of age, race, and excess BMI-years. We also
created receiver operating characteristic curves and calculated
the area under the curve (AUC) to compare the predictive capacity of the model containing excess BMI-years vs a crosssectional model of baseline BMI for the same cohort.
Many studies have shown a relation between socioeconomic status and risk of diabetes.22-24 When we included baseline family income (dichotomized as the highest 3 quartiles compared with the lowest quartile) as a covariate, no significant
association of socioeconomic status with risk of diabetes was
observed, and its inclusion in the model did not change our
findings (data not shown). Therefore, given 20.8% missing data
for income and the lack of evidence for confounding, we elected
not to include income in our final model. Also, we did not include smoking status in the model because it was missing for
most survey years.
To account for missing BMI values (7.8% of all measurements), we used race, sex, age, and all available BMI data to
create 5 multiple imputation data sets using imputation by
chained equations. We performed analyses on each of the multiple imputation data sets and combined results across the data
sets using Stata software, version 10.0 (StataCorp LP, College
Station, Texas). Because of the longitudinal nature of our analyses, we did not use the unique survey weights provided by the
NLSY79 for each survey year except for characterizing the baseline study population. This study was classified as exempt by
the University of Michigan Institutional Review Board.
RESULTS
Table 2 shows demographic and weight characteristics at baseline and by 2006. Approximately 4% of the
cohort was obese, an estimate consistent with national
data when the study was implemented and prior to the
dramatic increase in obesity in the 1980s. More than half
were female, with ample representation of nonwhite individuals. After 25 years of follow-up, the mean age for
the population was 44.9 years; 337 individuals had developed diabetes (mean age at onset, 37.2 years). Rates

of obesity and diabetes were higher for nonwhite compared with white individuals.
For the overall population, mean excess BMI-years remained close to 0 (−1.0) averaged across ages. However, mean excess BMI-years increased with age: −10.2,
−7.7, 1.1, and 11.9 at ages 25, 30, 35, and 40 years, respectively. Figure 1 shows a smoothed histogram of the
distribution of excess BMI-years at specific ages for the
overall and the obese population.
We found that higher excess BMI-years are associated with a greater risk of self-reported incident diabetes. For example, on average, white men aged 40 years
with 200 cumulative excess BMI-years have 2.94 times
(95% CI, 2.36-3.67) higher odds of developing diabetes
compared with men of the same age and race with 100
excess BMI-years. Interactions for race ⫻ excess BMIyears (P=.01) and age⫻excess BMI-years (P=.001) were
apparent, as illustrated in Figure 2 and Figure 3.
Figure 2 displays a lowess graph showing the predicted incidence of diabetes at a specific age as a function of excess BMI-years, given that diabetes had not occurred at a previous age. For example, the green line
represents the predicted incidence of diabetes at age 25
years as a function of excess BMI-years. This line is truncated because these individuals haven’t yet had the opportunity to develop higher levels of excess BMI-years.
The orange line represents the predicted incidence of developing diabetes at age 30 years, conditional on not having developed diabetes by age 29 years. Analogously, the
blue and red lines represent the predicted incidence of
developing diabetes at ages 35 and 40 years, conditional
on not having developed diabetes by ages 34 and 39 years,
respectively. At an excess BMI-years value of 200, the predicted incidence of developing diabetes was higher for
younger-onset (age 30 years) compared with olderonset (ages 35 and 40 years) diabetes.
Figure 3 displays similar lowess graphs stratified by race.
In Table 3 we present tests of interactions between race
and excess BMI-years on diabetes risk according to specific ages and levels of excess BMI-years. For example, for
levels of excess BMI-years ranging from 0 to 200, Hispanic and black compared with white individuals and His-

ARCH PEDIATR ADOLESC MED/ VOL 166 (NO. 1), JAN 2012
44

WWW.ARCHPEDIATRICS.COM

©2012 American Medical Association. All rights reserved.
Downloaded From: http://archpedi.jamanetwork.com/ on 09/27/2016

Aged 25 years

A

0.025
All
Obese

0.020
0.015

0.020

Density

Density

Aged 30 years

B

0.025

0.010
0.005

0.015
0.010
0.005

0

0
–200

0

200

400

600

–200

0

Excess BMI-Years
Aged 35 years

400

600

400

600

Aged 40 years

D

0.025

0.025

0.020

0.020

0.015

0.015

Density

Density

C

200

Excess BMI-Years

0.010
0.005

0.010
0.005

0

0
–200

0

200

400

600

–200

0

Excess BMI-Years

200

Excess BMI-Years

Figure 1. Histograms of excess body mass index (BMI)–years for the overall cohort and for obese individuals (BMI ⱖ30.0) at 25 (A), 30 (B), 35 (C), and 40 (D)
years. Imputed values for BMI are included in the figure.

COMMENT

0.4

Predicted Incidence

panic compared with black individuals had higher odds
of developing diabetes across the various ages. Racial differences in risk of diabetes were not significant at higher
(300-500) levels of excess BMI-years.
Finally, the receiver operating characteristic curve for
the model containing excess BMI-years (AUC, 0.85 [95%
confidence interval, 0.83-0.87]) had a 4.6% higher AUC
than did the cross-sectional model substituting excess
BMI-years with baseline BMI (0.80 [0.78-0.82] (P⬍.001).

Age
25 y
30 y
35 y
40 y

0.3

0.2

0.1

0
–200

This analysis demonstrates and quantifies the effect of excess BMI-years, a measure of the degree and duration of
overweight during young and middle adulthood, on the
risk for development of diabetes in adulthood. We show
that higher excess BMI-years are associated with an increased risk of diabetes and that this relation differs by age.
Excess BMI-years for excess BMI-year, younger compared with older individuals have a higher risk of developing diabetes.
One hypothesis to account for our findings is that a given
amount of excess BMI when carried earlier in the life course
may be more diabetogenic than the same amount of weight
carried later in the life course. We recently documented19
the extent to which younger US birth cohorts are accumulating excess weight much earlier in the life course,
achieving rates of obesity by adolescence or young adulthood that previously only had been reached at midadulthood by older birth cohorts. Our findings suggest that these
trends may result in steeper increases in diabetes for
younger compared with older adults. Further studies are
needed to confirm these findings, but if excess BMI earlier rather than later in the life course is associated with a

0

200

400

600

Excess BMI-Years

Figure 2. Lowess graph showing the predicted first incidence of diabetes at
a specific age, given that diabetes has not occurred at a previous age. For
example, the blue line represents the predicted incidence of diabetes at age
35 years as a function of excess body mass index (BMI)–years, conditional
on not having developed diabetes by age 34 years. Imputed values for BMI
are included in the figure.

higher risk of diabetes, this would suggest that weight interventions for diabetes prevention may be more effective at younger compared with older ages and that public
health programs may need to prioritize accordingly.
We are unaware of longitudinal studies that have documented a differential probability of developing diabetes
within specific age groups for a given degree of excess
BMI. However, we note that our findings are consistent
with those of a study25 of approximately 2400 adults from
a managed care plan in Portland, Oregon, with newonset T2D diagnosed between 1996 and 1998 and with
BMI values available within 3 months of their diagnosis;
the findings showed that individuals with a younger age
at onset had a higher mean BMI compared with indi-
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Figure 3. Lowess graphs showing the predicted first incidence of diabetes at a specific age, given that diabetes has not occurred at a previous age, in relation to
excess body mass index (BMI)–years for individuals of non-Hispanic white, non-Hispanic black, Hispanic, and other race.

viduals with an older age at onset. However, the data for
that study were cross-sectional and did not assess prior
history of excess BMI.
One study26 evaluated age interactions between weight
gain and fasting plasma glucose levels among a population of men from a Veterans Administration Aging Study
in Boston, Massachusetts. It followed up approximately
1400 men between the ages of 21 and 81 years for at least
12 years. Of interest, weight gain at older ages compared with younger ages had a greater adverse effect on
fasting plasma glucose levels, which contrasts with our
findings. However, this study did not use diabetes as the
outcome measure, and its population was substantially
older. Furthermore, because it only consisted of men who
were armed-forces veterans, the generalizability of the
study findings is limited.
Alternatively, our findings may be reflective of the pathophysiologic development of T2D during the life course.27,28
A combination of insulin resistance and ␤-cell failure is
required for developing diabetes, but the relative influence of these factors may differ at younger compared with
older ages. Failure of ␤-cells may represent a more important determinant for individuals diagnosed with diabetes at older ages, given a number of studies29-31 that have
shown that ␤-cell function declines with age. In contrast,
insulin resistance, which is largely determined by obesity, may represent a more important determinant for individuals diagnosed with diabetes at younger ages.
Our findings regarding possible racial differences in the
relation of excess BMI-years with diabetes at lower levels
of excess BMI-years are consistent with those of studies32,33 reporting differential risk of diabetes across racial
subgroups at specific BMI ranges. For example, a nationally representative study33 reported that at lower levels of

BMI (22-31), blacks had a higher risk of diabetes compared with whites but at higher levels (ⱖ32), no statistical differences were observed. Racial disparities in diabetes prevalence already exist in the adult population.34 This
trend will only be magnified by the disproportionate number of US nonwhite adolescents and young adults who are
overweight compared with their white counterparts35 and
the additional risk of diabetes for a given level of excess
BMI-years for nonwhite individuals.
Strengths of our study include the fact that the NLSY79
was nationally representative, racially diverse, followed
up individuals for a long duration starting in adolescence, had available multiple measures of BMI, and had
a high retention rate. We also showed that our model containing excess BMI-years was more predictive than a model
using BMI measured at a single time point.
We acknowledge limitations of our study. The NLSY79
used self-reported weight and height. Because individuals tend to underreport their weight and overreport their
height,36 this potential misclassification may lead to an
underestimation of the associations we found. A small
proportion of the population consisted of adolescents aged
14 to 17 in 1981; studies have shown that self-reported
height and weight provide accuracy of 96% in classification of weight status in teenagers. However, because
we used the last reported height to calculate BMI, this
may have resulted in an overestimation of BMI for those
who had not completed their linear growth.
The NLSY79 also used self-reported diabetes without specification of type of diabetes. Although it is unlikely that an individual would not know that he or she
had type 1 diabetes, undiagnosed T2D is possible. We
are unaware of studies that have compared rates of undiagnosed diabetes according to age. Screening guide-
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Table 3. Age and Race Interactions Regarding the Relation Between Excess BMI-years and Incident Diabetes a
Excess BMI-years
Variable

0

100

200

300

400

500

1.59
(0.64-3.99)
1.55
(0.68-3.54)
1.51
(0.70-3.24)
1.47
(0.70-3.08)

1.26
(0.39-4.04)
1.22
(0.41-3.63)
1.19
(0.42-3.34)
1.16
(0.42-3.15)

0.99
(0.24-4.14)
0.96
(0.25-3.75)
0.94
(0.25-3.46)
0.91
(0.26-3.27)

0.60
(0.25-1.44)
0.58
(0.26-1.31)
0.57
(0.27-1.22)
0.55
(0.26-1.18)

0.43
(0.15-1.25)
0.42
(0.15-1.14)
0.41
(0.16-1.07)
0.40
(0.15-1.03)

2.09
(0.68-6.46)
2.09
(0.73-6.02)
2.09
(0.77-5.72)
2.09
(0.79-5.56)

2.30
(0.57-9.19)
2.30
(0.61-8.62)
2.30
(0.64-8.21)
2.30
(0.66-7.96)

Hispanic vs White, Reference Group
Age, y
25
30
35
40

3.24
(1.94-5.39) b
3.15
(2.10-4.72) b
3.06
(2.14-4.38) b
2.98
(2.01-4.41) b

2.55
(1.49-4.39) c
2.48
(1.63-3.78) b
2.42
(1.71-3.42) b
2.35
(1.65-3.35) b

2.02
(1.00-4.05)
1.96
(1.09-3.54) d
1.91
(1.13-3.22) d
1.86
(1.12-3.08) d

Black vs White, Reference Group
Age, y
25
30
35
40

2.26
(1.36-3.74) c
2.19
(1.47-3.28) b
2.13
(1.50-3.03) b
2.08
(1.43-3.02) b

1.62
(0.98-2.67)
1.58
(1.08-2.31) d
1.53
(1.12-2.10) c
1.49
(1.07-2.08) d

1.16
(0.65-2.07)
1.13
(0.71-1.81)
1.10
(0.73-1.66)
1.10
(0.71-1.62)

0.84
(0.41-1.70)
0.81
(0.44-1.52)
0.79
(0.45-1.40)
0.77
(0.43-1.36)

Hispanic vs Black, Reference Group
Age, y
25
30
35
40

1.43
(0.93-2.22)
1.43
(1.01-2.03) d
1.43
(1.05-1.97) d
1.44
(1.01-2.04) d

1.58
(0.97-2.55)
1.58
(1.08-2.30) d
1.58
(1.15-2.16) c
1.58
(1.14-2.18) c

1.73
(0.90-3.33)
1.73
(0.99-3.04)
1.73
(1.05-2.86) d
1.73
(1.07-2.82) d

1.90
(0.79-4.58)
1.90
(0.86-4.24)
1.90
(0.90-4.01)
1.90
(0.93-3.91)

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared).
a Odds ratios of diabetes and 95% confidence intervals are displayed for racial comparisons.
b P⬍.001.
c P⬍.01.
d P⬍.05.

lines traditionally have focused on older adults (aged ⱖ45
years)37,38; therefore, one might speculate that undiagnosed T2D could be higher among younger compared
with older adults. If this were true, we would expect that
the association of increased diabetes with excess BMIyears would be underestimated in our study.
Although diabetes type was not specified, we ran sensitivity analyses using 2 additional definitions of T2D.
We eliminated individuals who were of normal weight
(BMI of ⬍25.0) during the survey year just prior to their
diagnosis and who were 30 years or younger at the time
of diagnosis (n=30).We also included all individuals with
diagnosed diabetes regardless of weight status or age. For
these sensitivity analyses, the age⫻excess BMI-years interaction remained significant, although the race⫻excess
BMI-years interaction was not. We also evaluated the reference BMI at levels of 22.0 and 30.0 in sensitivity analyses, finding no appreciable differences in model coefficients or AUC (data not shown).
The definition of diabetes changed in 1997, with a lowering of the fasting plasma glucose threshold from 140 to
126 mg/dL; therefore, it is likely that diabetes case ascertainment increased over time. Because the youngest individual in the cohort was aged 14 years, we do not have

weight information from early childhood; therefore, we
could not account for excess BMI-years from birth. Finally, because of the age of the cohort, we do not have information regarding diabetes risk in late adulthood.
In conclusion, excess BMI-years were associated with
self-reported incident diabetes, and this risk was higher
for younger adults and possibly for black and Hispanic
adults compared with white adults at a given level of excess BMI-years. This information is critical for increasing the reliability of predictions of diabetes rates and diabetes burden and for achieving a better understanding
of the consequences of increasing weight among younger
generations in the United States. Future public health interventions focused on diabetes prevention may need to
target younger nonwhite individuals to prevent a further acceleration in diabetes rates.
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Correction
Error in Calculation Reporting. In the article titled “Excess Body Mass Index–Years, a Measure of Degree and
Duration of Excess Weight, and Risk for Incident Diabetes” by Lee et al, published online on September 5, 2011,
and printed in the January 2012 issue of the Archives
(2012;166[1]:42-48), the reporting of the calculation for
excess body mass index (BMI)–years was erroneous. In
the “Main Exposure” subsection of the “Abstract” in print
on page 42, the first sentence should have read: “Excess
BMI-years, which were calculated by subtracting the reference BMI (25.0 for adults or 85th percentile for adolescents) from the actual BMI for each study year and
cumulating excess BMI for the study duration.” In the
“Main Exposure” subsection of the “Methods” section
on page 43, left-hand column, lines 5 through 8 should
have read: “To calculate degree of excess BMI, we subtracted the reference BMI (defined as BMI thresholds for
overweight of 25.0 for adults or 85th percentile [age- and
sex-adjusted] for adolescents) from the actual BMI.”
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