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Over the past two decades, many new
treatment options have been intro-
duced for type 2 diabetes. Increasingly,
there is debate regarding the effective-
ness of insulin as the last-line therapy.
While diabetes control has improved
over the past two decades (1-3), a sub-
stantial portion of patients is still not
meeting the clinical targets. To examine
national trends in glycemic control by
insulin and oral diabetes medication
use, we conducted a cross-sectional
study of 4,947 adult participants with
diagnosed diabetes (all types) in the Na-
tional Health and Nutrition Examination
Survey (NHANES) in the 1988-1994 and
1999-2012 cycles. The NHANES surveys
are cross-sectional, complex probability
samples of the U.S. civilian noninstitu-
tionalized population. All NHANES pro-
tocols were approved by an institutional
review board, and informed consent was
obtained from participants. Hemoglobin
Aic. (HbA;.) was measured in whole
blood samples using high-performance
liquid chromatography methods per-
formed on instruments certified by the
NGSP and standardized to the reference
method used in the Diabetes Control
and Complications Trial (DCCT). We
calibrated the HbA; . values to account
for changes in measurement methods
over the 20 years of data collection in

NHANES (1). All statistical analyses
accounted for the complex sampling
design of the surveys and incorporated
sampling weights to generate nationally
representative estimates.

The proportion of patients with dia-
betes currently on any insulin (includes
insulin only and insulin plus oral diabe-
tes medications) was 29.1% (95% ClI
26.7-31.5) in 2005-2012 and has been
relatively stable since 1988 with 30.3%
(95% Cl 26.4—-34.5) of patients in 1988—
1994 and 24.8% (95% Cl 21.2-28.8) in
1999-2004 (Table 1). Duration of diabe-
tes was a strong, independent determi-
nant of insulin use (data not shown), and
over the past 24 years the duration of
diabetes for those on any insulin has in-
creased significantly (12.7 to 17.3 years,
P < 0.001) compared with the duration
of diabetes for those on oral medication
only (7.0 to 8.5 years, P = 0.36). In
2005-2012, the prevalence of any insu-
lin use among adults aged 65 years or
older was almost identical to adults
aged <65 years (27.8% vs. 29.8%, P =
0.391). Further, the current (2005-
2015) prevalence of insulin-only use
among adults 65 or older was 12.2%
(95% Cl 9.8-15.0) compared with
15.4% (95% Cl 12.8-18.3) in adults
<65 years (P = 0.20). Among whites
in 2005-2012, the prevalence of any
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insulin use was 31.8% (95% CI 28.5—
35.3) compared with 30.8% (95% ClI
26.8-35.0) in African Americans and
only 22% (95% Cl 17.4-27.3) in Mexican
Americans. After adjustment for dura-
tion of diabetes, age, sex, BMI, and ed-
ucation, Mexican Americans were still
significantly less likely to receive insulin
therapy as compared with whites (data
not shown). In 2005-2012, among pa-
tients who had any insulin use, 31.4%
(95% Cl 27.0-36.2) had an HbA;. <7%
and 61.7% (95% Cl 56.5-66.6) had an
HbA,. <8%.

Insulin is the last-line therapy for
many patients. Our results suggest im-
provements are needed in patient and
professional education on insulin use,
new insulin formulations and delivery
technology, and/or systems of care to
improve glycemic control in patients re-
ceiving insulin.
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