
OBSERVATIONS

Drug Costs in
Prediabetes and
Undetected
Diabetes Compared
With Diagnosed
Diabetes and
Normal Glucose
Tolerance: Results
From the Population-
Based KORA Survey
in Germany

Undetected diabetes and prediabetes
are common (1–3). In decision an-
alytic models of diabetes preven-

tion and screening in particular, the
differentiation in costs of detected, unde-
tected, and prediabetic cases are important
(4). To the best of our knowledge, no study
has determined costs using population-
based data with oral glucose tolerance
test (OGTT)–based diabetes diagnosis.

We used the population-based Co-
operative Health Research in the Region
of Augsburg (KORA) follow-up survey,
conducted in 2006–2008 in southern
Germany (2,3) (n 5 2,611, aged 40–82
years). By means of participants’ self report
and an OGTT, we identified individuals
with previously diagnosed diabetes (n 5
233, 57.9% male, mean age 67.8 6 8.7),
undetected diabetes (n 5 109, 56.9%
male, mean age 65.3 6 10.4), and predi-
abetes (i.e., impaired glucose tolerance
and/or impaired fasting glucose) (n 5
489, 53.2% male, mean age 63.7 6
10.4), and those with normal blood glu-
cose values (n5 1,780, 45.6%male, mean
age 56.3 6 11.0) using the criteria sug-
gested by the World Health Organization.
Individuals with diagnosed diabetes have
the lowest socioeconomic position and
were most likely to be obese and to have
cardiovascular disease (hypertension, an-
gina pectoris, or a history of myocardial
infarction or stroke) (2,3).

Using a well-established computer-
assisted system (2,3), we assessed all
medications taken regularly, including
over-the-counter medication. Drug costs
were taken from the official German price
list (German equivalent of the Physicians’
Desk Reference) on 1 April 2008, which

was the end of the survey. We calculated
mean crude and age- and sex-standard-
ized medication costs per person and
year, along with 95% CIs using bias-
corrected accelerated bootstrapping pro-
cedures. Differences between the diabetes
states by age- and sex-adjusted cost ratios
for total as well as total without antihy-
perglycemic drugs and cardiovascular
medication were estimated usingmultiple
two-part regression models (5). We fur-
ther adjusted for cardiovascular disease,
BMI, and socioeconomic status, defined
by educational level.

Costs (in euros) per person and year
(95% CI) were 1,435.57 (1,041.56–
2,880.98), 617.79 (489.79–797.29),
499.57 (428.78–600.04), and 332.37
(294.88–396.72) in participants with
diagnosed diabetes, undetected diabe-
tes, prediabetes, and normal glucose
tolerance, respectively, and 1,277.64
(927.88–2,145.07), 501.41 (364.30–
726.42), 451.66 (356.46–684.52), and
332.37 (295.50–396.71), respectively, af-
ter standardization. In the multivariate
models, compared with individuals with
normal glucose values, cost ratios were
significantly increased in diagnosed diabe-
tes (2.98 [95% CI 2.50–3.56]) and when
antihyperglycemic drugs were excluded
(2.30 [1.91–2.76]). They were also signif-
icantly increased in undetected diabetes
and prediabetes (cost ratios for all medi-
cations 1.44 [1.13–1.83], 1.23 [1.06–
1.42]), in particular for cardiovascular
drug costs (1.84 [1.42–2.37], 1.49
[1.25–1.77]). Compared with individuals
with diagnosed diabetes, costs were lower
in both groups; this was also the casewhen
antihyperglycemic medication was ex-
cluded (0.62 [0.47–0.81] and 0.53
[0.43–0.64]). Cost ratios differed mark-
edly with age, with greater differences in
participants aged 40–59 years compared
with those aged 60–82 years, but not with
sex. They decreased substantially after ad-
justment for cardiovascular diseases but
remained mostly significant. Adjustment
for BMI and socioeconomic status did
not alter cost ratios.

Although the number of participants
is limited, in the group with undetected
diabetes in particular clear differences
between the glucose tolerance stages
could be observed. The strength of our
study is the population-based sample and
the identification of glucose tolerance
stage by OGTT. Hence, these results
may help to more validly estimate cost-
effectiveness of screening and early treat-
ment or prevention of diabetes.
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integrity of the data and the accuracy of the
data analysis.
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