
Hypoglycemia is a significant adverse outcome in 
patients with type 2 diabetes and has been associated 
with increased morbidity, mortality, and cost of care[1]. 
In addition, hypoglycemia is a major limiting factor for 
the optimization of insulin therapy. In patients with 
type 1 diabetes, continuous glucose monitoring (CGM) 
is commonly employed, but most patients with type 2 
diabetes only check their glucose levels approximately 
one time per day. Our goal is to use self-monitored blood 
glucose (SMBG) values - from a sample size consistent 
with real-world testing frequencies - to accurately predict 
an individual’s risk for hypoglycemia the following day. 
Results could then trigger interventions through an 
automated mobile health coaching technology.

A probabilistic model using machine learning algorithms [2] 
was trained with de-identified, self-monitoring blood glucose 
(SMBG) data from a randomized controlled trial [3]. For each 
patient, 10 SMBG data points were used from the week prior 
to a hypoglycemic event (< 70 mg/dL). Then, SMBG data, 
sans the hypoglycemia data point, was applied to test and 
validate the model. Next, using additional data sets, the model 
was iterated over three generations to optimize performance.
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Gen 1: Performance Across Populations

Table 1: Comparison of performance (accuracy) of 
four first generation models across various population 
data sets.

Predicted by

Model 1.3

Specificity

69.50

73.20

81.80

84.49

Sensitivity

91.67

75.00

41.62

41.66

Endocrinologist 1

Endocrinologist 2

Endocrinologist 3

Gen 3: Human vs. Machine Cont'd

Gen 1: Optimal Number of BG’s Needed within 7 Days

Table 3: Model 1.3 was optimized for sensitivity and specificity to minimize 
false negatives and false positives.

Table 2: These models were optimized from the 
first generation Model 1. Note that optimizing the 
model for high sensitivity resulted in low specificity 
and vice versa.

Segment of Week
with Most BG’s Specificity Sensitivity

Model 1.1
Beginning

End

Beginning

End
Model 1.2

0.860.12

0.920.05

0.030.99

0.061.00
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Chart 1: Performance (accuracy) of model across sample sizes for next day 
prediction of hypoglycemia event
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Figure 1: Machine Learning Methodology
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Figure 2: Process for comparing model’s performance with 
that of human experts. The data provided to the model and 
human experts were blinded to occurrence of hypoglycemia 
on day eight. In this example the model correctly predicted 
hypoglycemia but the human expert did not.
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