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Key Findings

Nondiabetic patients with higher HbA1c levels are more likely to experience novel

myocardial infarction (MI). Those with an average HbA1c of 5.4–5.6% are 6% more likely

compared to those with an HbA1c between 5.0 and 5.3%. The increase is greater with

higher average HbA1c levels, reaching 21% more likely among those with an HbA1c of

6.1–6.4%. 

Nondiabetic patients with lower HbA1c levels are generally less likely to have a novel

stroke, though the likelihood increases at the lowest HbA1c levels. Those with an HbA1c

of 6.1–6.4% are 9% more likely, and those with an HbA1c of 4.0–4.9% are 6% more likely

compared to those with an HbA1c between 5.0 and 5.3%. 

While HbA1c is a central metric for managing diabetes, its role in cardiovascular risk among

nondiabetic individuals remains less understood. Clinical attention often focuses on thresholds for

diagnosing diabetes (HbA1c ≥6.5%), but growing evidence suggests that glycemic variation below

this threshold may also influence cardiovascular outcomes, especially for HbA1c values considered

borderline, or pre-diabetic (HbA1c between 5.7 and 6.4%).1,2  

To understand the relationship between HbA1c levels and cardiovascular events for nondiabetic

patients, we studied 3,344,135 patients without type 2 diabetes with multiple HbA1c readings.

HbA1c levels were averaged over a three-year observation window, beginning at least one year

after a patient’s first clinical encounter. We accounted for patient demographics, smoking status,

BMI classification, social vulnerability, and comorbidities in our analysis. 
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First, we evaluated the likelihood of experiencing an initial MI by patients’ average HbA1c level. We

found that, as average HbA1c went up, patients were more likely to experience an initial MI, as seen

in Figure 1. Individuals with an average HbA1c between 5.4 and 5.6% were 6% more likely to

experience an MI, those with an HbA1c between 5.7 and 6.0% were 12% more likely, and those with

an HbA1c between 6.1 and 6.4% were 21% more likely compared to patients with an HbA1c

between 5.0 and 5.3%. 

We evaluated the likelihood of experiencing a novel stroke by patients’ average HbA1c level. We

found that the likelihood of stroke was lowest among patients with an average HbA1c of 5.0–5.3%,

and the likelihood was greater for those with a higher or lower average HbA1c. Patients were 3%

more likely to have a stroke when their average HbA1c was between 5.7 and 6.0% compared to

those with an HbA1c between 5.0 and 5.3%, as seen in Figure 2. That likelihood was even higher

among patients with an HbA1c between 4.0 and 4.9% (6% more likely) and an HbA1c between 6.1

and 6.4% (9% more likely). 

These data come from Cosmos, a dataset created in collaboration with a community of Epic health systems representing more than
300 million patient records from 1,700 hospitals and more than 40,000 clinics from all 50 U.S. states, Lebanon, and Saudi Arabia.
This study was completed by two teams that worked independently, each composed of a clinician and research scientists. The two
teams came to similar conclusions. Graphics by Brian Olson. 
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Data Definitions

FIGURE 1

Likelihood of Novel MI by Average HbA1c

Figure 1. The likelihood of a nondiabetic patient experiencing a novel MI by their average HbA1c level. 

FIGURE 2

Likelihood of Novel Stroke by Average HbA1c

Figure 2. The likelihood of a nondiabetic patient experiencing a novel stroke by their average HbA1c level. 
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