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COMMENTS AND
RESPONSES
Utility of
Homeostasis Model
Assessment of ␤-Cell
Function in
Predicting Diabetes
in 12,924 Healthy
Koreans

S

ung et al. (1) are to be commended
for their efforts in reporting on the
utility of a homeostasis model assessment (HOMA) of ␤-cell function
(HOMA-␤) as a measure of insulin secretion to predict the development of diabetes in a large population (n ⫽ 12,924)
followed through retrospective medical
record review. They conclude by questioning the utility of HOMA-␤ in predicting the development of diabetes. This
conclusion is problematic, though, and
likely to be biased. Sung et al. do not adequately address the physiological relationship between insulin sensitivity and
secretion in their analysis. It is well know
that a hyperbolic association exists between these two measures, and this has
been demonstrated not only from direct
measurements of insulin sensitivity and
secretion but also surrogate measures
from the oral glucose tolerance test (2).
Given this association, a measure of insulin secretion is not interpretable without
taking into account the prevailing level of
insulin sensitivity, as higher secretion
may reflect greater resistance (3,4). Thus,
greater insulin secretion may serve as a
marker for insulin resistance, a known
risk factor for diabetes, and to properly
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tion of future diabetes in this Korean
population.
EDWARD J. BOYKO, MD, MPH
From the VA Puget Sound Health Care System, Seattle Epidemiologic Research and Information
Center (ERIC), Seattle, Washington, and the Department of Medicine, University of Washington,
Seattle, Washington.
Corresponding author: Edward J. Boyko, eboyko@u.
washington.edu.
DOI: 10.2337/dc10-0196
© 2010 by the American Diabetes Association.
Readers may use this article as long as the work is
properly cited, the use is educational and not for
profit, and the work is not altered. See http://
creativecommons.org/licenses/by-nc-nd/3.0/ for
details.

Acknowledgments — No potential conflicts
of interest relevant to this article were
reported.
● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

References
1. Sung K-C, Reaven GM, Kim SH. Utility of
homeostasis model assessment of ␤-cell
function in predicting diabetes in 12,924
healthy Koreans. Diabetes Care 2010;33:
200 –202
2. Utzschneider KM, Prigeon RL, Faulenbach MV, Tong J, Carr DB, Boyko EJ, Leonetti DL, McNeely MJ, Fujimoto WY,
Kahn SE. Oral disposition index predicts
the development of future diabetes above
and beyond fasting and 2-h glucose levels.
Diabetes Care 2009;32:335–341
3. Wallace TM, Levy JC, Matthews DR. Use
and abuse of HOMA modeling. Diabetes
Care 2004;27:1487–1495
4. Boyko EJ, Leonetti DL, Bergstrom RW,
Fujimoto WY. Fasting insulin level underestimates risk of non-insulin-dependent
diabetes mellitus due to confounding by
insulin secretion. Am J Epidemiol 1997;
145:18 –23
5. Festa A, Williams K, Hanley AJ, Haffner
SM. ␤-Cell dysfunction in subjects with
impaired glucose tolerance and early type
2 diabetes: comparison of surrogate
markers with first-phase insulin secretion
from an intravenous glucose tolerance
test. Diabetes 2008;57:1638 –1644

DIABETES CARE, VOLUME 33, NUMBER 5, MAY 2010

e71

Downloaded from http://diabetesjournals.org/care/article-pdf/33/5/e71/606328/zdc00510000e71.pdf by guest on 04 December 2022

Response to Sung, Reaven, and
Kim

assess its association with diabetes risk,
one must adjust for this confounding (4).
One of the originators of the HOMA
model has recently written that it is not
appropriate to report HOMA-␤ in isolation (3). There is no doubt that HOMA of
insulin sensitivity (HOMA-S) and
HOMA-␤ inaccurately capture what they
were designed to measure, but nevertheless these and other measures with less
than perfect accuracy (such as BMI to reflect body adiposity) have shown their
usefulness in estimating risk for the development of type 2 diabetes. Some residual
confounding remains after adjustment for
a misclassified confounder, but the result
obtained is generally less biased compared to no adjustment at all. This is demonstrated in an article cited by Sung et al.
comparing HOMA-␤ with the acute insulin response (AIR) to intravenous glucose
by glucose tolerance status (5). A decline
in AIR is seen across categories of glucose
tolerance from normal to diabetes defined
by high 2-h glucose that becomes more
pronounced after adjustment for insulin
sensitivity assessed using the minimal
model. No differences are observed in
comparing HOMA-␤ across normal glucose tolerance, impaired glucose tolerance, and diabetes defined by high 2-h
glucose categories until adjustment for
HOMA-S is performed. Thus, adjustment
for HOMA-S leads to results in generally
the same direction but of lesser magnitude than those seen with more direct and
accurate measures of insulin sensitivity
and secretion. The unadjusted HOMA-␤
analysis though is biased and would lead
to the incorrect conclusion of no differences in insulin secretion by these categories of glucose tolerance. By not adjusting
for a measure of insulin sensitivity, the
result reported by Sung et al. regarding
the association between HOMA-␤ and diabetes risk is probably biased. It would be
beneficial to see the results of a reanalysis
of their data adjusted for HOMA-S to permit readers to draw their own conclusion
about the value of HOMA-␤ in the predic-

