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To the editor

We identified a cohort of veterans prescribed first treatment for type 2 diabetes in order to
evaluate comparative effectiveness of diabetes treatments on cardiovascular outcomes. We
thus aimed to determine the accuracy of algorithms to identify stroke or acute myocardial
infarction (AMI) hospitalization among patients with diabetes within Veterans Health
Administration (VHA) and to determine validity of pharmacy claims for antidiabetic drugs
and covariates. The institutional review board approved the study.

The population included veterans =18 years old receiving VHA healthcare between January
1, 2000 and December 31, 2007. Diagnoses were coded according to the International
Classification of Diseases, Ninth Revision (ICD9-CM) system.(1) The cohort was limited to
patients with gender, birth date and a prescription fill for an antidiabetic drug. We randomly
selected a sample of patients with a hospitalization indicating stroke or AMI for medical
record review. Definitions of stroke, AMI, exposures and covariates are available as online
supplemental table 1. (2-4)

Medical records were abstracted using structured forms, specific for stroke and AMI, and
outcomes were adjudicated using the following definitions. A stroke was defined by the
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rapid onset of a persistent neurologic deficit attributed to an obstruction or rupture of the
arterial system lasting >24 hours unless death supervened or by a lesion compatible with an
acute stroke on CT or MRI scan.(5) An AMI was classified as “definite or probable” using
an adaption of the Women’s Health Initiative definition based on chest pain,
electrocardiogram pattern and abnormal cardiac enzymes(3). We considered the medical
record as the referent and calculated the positive and negative predictive values (PPV/ NPV)
with 95% confidence intervals (CI) for binomial proportions using Wilson’s formula(6).

Table 1 demonstrates the PPVs and 95% Cls for each ICD9-CM code used to identify stroke
or AMI. Of the 226 stroke hospitalizations in 194 patients (20 patients with 2 to 5
hospitalizations), 183 (PPV=80.9%, CI 75.3, 85.6) met criteria for an acute stroke. Of the
174 AMI hospitalizations among 158 patients (12 patients with 2 to 4 hospitalizations) there
were 148 definite and 8 probable AMIs (PPV=89.7%, Cl 84.2, 93.4).

Filled prescriptions were compared to medications recorded in patient charts among the 400
hospitalizations. Of the 94 patients with a metformin prescription fill within 90 days prior to
hospitalization, 83 had metformin listed as a medication at hospitalization (PPV=88.3%, Cl
80.2, 93.3 Sensitivity=79.0%, CI 70.3, 85.7). Results were similar for sulfonylurea and
insulin (Supplemental Table 2). The PPVs for aspirin prescriptions (80.2%, CI 72.0, 86.7)
and for indicators of smoking (72.2%, Cl 63.4, 79.5) were also high; however, it was clear
that administrative data did not capture all such exposures and sensitivity for aspirin and
smoking were 79% and 56%, respectively (Supplemental Table 3) .

Supplemental table 4 demonstrates that the age-adjusted probability of current smoking was
lower among insulin users compared with those with no fill of an antidiabetic drug (22.3 vs.
44.9%, p=0.007). The age adjusted probability of aspirin use by the administrative algorithm
was slightly higher among insulin users than those who did not fill an antidiabetic drug
(68.3% vs 45.2%, p=0.002).

In summary, using a random sample of 400 VHA cardiovascular hospitalizations, our
algorithms identified acute stroke with a PPV of 80.9% and AMI with a PPV of 89.7%.
Thus, our algorithms have reasonable accuracy in identifying stroke and AMI
hospitalizations in the VHA. Compared to chart abstraction, use of ICD-9 codes for
identifying stroke and AMI saves time and resources. Measurements of exposures and
important covariates through administrative data were also similar to those determined by
chart review. Our study suggests that the use of such algorithms is a reasonable strategy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1
Positive Predictive Value (PPV) and Confidence Intervals for stroke and acute myocardial infarction ICD9-
CM codes
ICD9-CM code and definition Reviewed N (%) Confirmed asNew PPV (95% Cls)
Case

Ischemic/Thrombotic Strokes Total 226 (100) 183 80.9 (75.3, 85.6)
Cerebral artery occlusion, unspecified with infarction (434.91) 118 (52.2) 107 90.7 (84.1, 94.7)
Acute, but ill-defined, cerebrovascular disease (436) 30 (13.3) 20 66.7 (48.8, 80.8)
Occlusion of carotid artery with infarction (433.11) 22(9.7) 11 50.0 (30.7, 69.3)
Occlusion of multiple arteries with infarction (433.31) 7.1 6 85.7 (48.7,97.4)
Occlusion of cerebral arteries with infarction (434.01) 6 (2.7) 5 83.3 (43.6,97.0)
Occlusion of pre cerebral arteries with infarction (433.01) 2(0.9) 2 100 (34.2, 100)
Occlusion of vertebral artery with infarction (433.21) 1(0.4) 1 100 (20.7, 100)
Occlusion/stenosis of other specified pre cerebral artery with infarction (433.81) 1(0.4) 1 100 (20.7, 100)

Hemorrhagic Strokes
Intracerebral Hemorrhage (431) 18 (8.0) 14 77.8 (54.8,91.0)
Subarachnoid Hemorrhage (430) 6 (2.7) 3 50.0 (18.8, 81.2)
Embolic Strokes

Cerebral Embolism with infarction (434.11) 14 (6.2) 13 92.9 (68.5, 98.7)
Cerebral Embolism (Embolic Stroke) (434.1) 1(0.4) 0 0 (0, 79.3)

Acute Myocardial Infarction Total 174 (100) 156 89.7 (84.2, 93.4)
Subendocardial infarction (NSTEMI) (410.7) 124 (71.2) 112 90.3 (84.2,93.4)
ST elevation Ml of other inferior wall (410.4) 13 (7.5) 12 92.3 (66.7, 98.6)
Acute Myocardial infarction unspecified site (410.9) 11 (6.3) 7 63.6 (35.4, 84.8)
ST elevation MI of other anterior wall (410.1) 10 (5.7) 9 90.0 (59.6, 98.2)
ST elevation Ml of other specified sites (410.8) 9(5.2) 9 100 (70.1, 100)
ST elevation M1 of anterolateral wall (410.0) 4(2.3) 4 100 (51.0, 100)
ST elevation M1 of inferolateral wall (410.2) 1(0.6) 1 100 (20.7, 100)
ST elevation Ml of inferoposterior wall (410.3) 1(0.6) 1 100 (20.7, 100)
ST elevation M1 of other lateral wall (410.5) 1(0.6) 1 100 (20.7, 100)
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