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Introduction
Hypoglycemia is one of the most important preventable harms associated with glucose-lowering
treatment because a severe episode can cause confusion, seizure, loss of consciousness, falls, motor-
vehicle injury, emergency treatment, or death. Risk is not distributed evenly among people with type
2 diabetes. Medication class, previous severe events, kidney function, age, cognitive status, food
access, recent hospitalization, and the complexity of self-management all influence vulnerability.
Andrew Karter and colleagues developed a practical risk-stratification tool to estimate the twelve-
month probability of a hypoglycemia-related emergency-department visit or hospital admission using
routinely available clinical information (Karter et al., 2017). The value of the model lies in its
simplicity: it identifies patients who may benefit from intensified prevention without requiring a
complex specialist assessment. It should not be interpreted as a diagnosis of current hypoglycemia or
as a substitute for clinical judgment. The American Diabetes Association’s 2026 Standards continue to
emphasize individualized prevention, treatment-plan review after significant episodes, and the use of
education and technology when recurrent hypoglycemia becomes a safety concern (ADA, 2026).

The Six Predictors in the Karter Tool
The final Karter model used six variables: a previous hypoglycemia-related emergency or hospital
encounter, insulin use, sulfonylurea use, severe or end-stage kidney disease, any emergency-
department visit or hospitalization during the preceding year, and age (Karter et al., 2017). Each
variable has a plausible clinical relationship to severe hypoglycemia. A prior event demonstrates
established vulnerability and may reflect impaired awareness, medication intensity, irregular meals,
or limited support. Insulin can lower glucose below immediate physiological need when dose, food
intake, activity, or renal clearance changes, while sulfonylureas may produce prolonged
hypoglycemia, particularly in older adults or people with kidney impairment. Advanced kidney disease
changes medication clearance and glucose physiology, increasing the chance that a formerly safe
regimen becomes excessive. Recent acute-care use can indicate frailty, unstable disease,
complicated transitions, or medication changes that increase risk after discharge. Age is not itself a
reason to undertreat diabetes, but it often correlates with comorbidity, cognitive or sensory
limitations, kidney dysfunction, and greater consequences from falls or loss of consciousness.
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Risk Categories and What They Mean
The simplified model classified patients into low, intermediate, and high risk for hypoglycemia-related
emergency or hospital use during the next year. In the published study, high risk represented a
predicted probability greater than 5 percent, intermediate risk approximately 1 to 5 percent, and low
risk 1 percent or less (Karter et al., 2017). These thresholds are useful for population management
because they help health systems decide where pharmacist review, nurse outreach, diabetes
education, or more intensive follow-up may produce the greatest benefit. They do not mean that a
low-risk patient cannot experience hypoglycemia or that a high-risk patient inevitably will. A score
also depends on the population and data environment in which the model was derived. Medication
patterns, emergency-care access, coding practices, continuous glucose monitoring, and demographic
composition change over time. A responsible health system should therefore examine calibration and
performance in its own population rather than assuming historical accuracy transfers automatically.
Risk categories should trigger clinical conversation and preventive action, not become permanent
labels attached to patients without review.

Current Clinical Definition of Hypoglycemia
The ADA’s 2026 Standards classify hypoglycemia according to glucose level and clinical severity.
Level 1 is a measured glucose below 70 mg/dL but at least 54 mg/dL; level 2 is below 54 mg/dL; and
level 3 is a severe event characterized by altered mental or physical functioning that requires
assistance, regardless of the measured glucose value (ADA, 2026). This framework answers a
different question from the Karter model. The ADA levels describe an episode, whereas the risk tool
estimates the future probability of acute-care use. A person can experience frequent level 1 or level 2
events without hospitalization, and those episodes still matter because they may indicate treatment
that is too intensive or impaired awareness. Conversely, a patient may be classified as high risk
because of insulin use, kidney disease, age, and recent hospitalization even without a recently
documented low glucose value. The two approaches therefore complement each other: episode
classification guides immediate recognition and treatment, while risk stratification helps organize
preventive resources before another emergency occurs.

Prevention After a High-Risk Result
A predictive alert is useful only when it is connected to an action plan. Medication reconciliation
should determine whether insulin or sulfonylurea dosing remains appropriate, whether kidney
function or food intake has changed, and whether a therapy with less hypoglycemia risk could achieve
the same clinical objective. Glycemic targets should reflect age, comorbidity, cognition, life
expectancy, treatment burden, and patient preference rather than one universal number. Education
should cover symptom recognition, prompt use of fast-acting carbohydrate when appropriate,
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rechecking glucose, and prevention of recurrence. ADA guidance states that recurrent level 2 or level
3 hypoglycemia requires intervention that may include treatment adjustment, diabetes self-
management education, and technology to improve detection and prevention (ADA, 2026).
Continuous glucose monitoring can provide trend arrows and alerts for many insulin-treated patients,
but access, training, and response plans remain necessary. People at meaningful risk of severe events
may also need glucagon and caregiver instruction. Food insecurity, unstable housing, medication
cost, language, and transportation should be assessed because clinical advice fails when basic
conditions make adherence impossible.

Limitations, Bias, and Health-System Use
Predictive models identify statistical associations rather than the cause of an individual event.
Administrative records may miss episodes treated at home, at another health system, or without a
formal hypoglycemia code. Important contributors such as living alone, cognitive decline, alcohol use,
meal insecurity, health literacy, or medication confusion may not be represented directly. Recorded
emergency-event rates can also reflect access to care; a population with poorer access may appear
statistically safer even when untreated events are common. For these reasons, clinicians should use
the score alongside the patient’s own account of symptoms, routines, barriers, and goals. Health
systems can embed the tool in electronic records to generate outreach lists, but responsibility must
be assigned so alerts lead to medication review, education, follow-up, or social support rather than
accumulating as background noise. Evaluation should measure severe hypoglycemia, hyperglycemia,
quality of life, treatment burden, alert fatigue, and equity. A risk model improves safety only if the
intervention attached to the prediction actually helps the people it identifies.

Conclusion
The Karter hypoglycemia risk-stratification tool remains a useful example of how routinely available
health-record data can be translated into preventive action for adults with type 2 diabetes. Its six
predictors—previous severe hypoglycemia, insulin use, sulfonylurea use, severe kidney disease,
recent acute-care utilization, and age—capture clinically important pathways to future emergency or
hospital treatment (Karter et al., 2017). The model should be understood as a population-
management aid rather than a diagnosis or automatic treatment rule. Current ADA guidance
reinforces the principle that clinically important hypoglycemia requires review of the treatment plan,
education, individualized glycemic goals, and appropriate use of monitoring technology or rescue
therapy (ADA, 2026). The most responsible use of risk prediction combines statistical information with
medication review, kidney function, nutrition, cognition, social conditions, and patient preferences.
Systems should also revalidate performance as therapies and populations change. Used in that way,
risk assessment can help direct limited clinical resources toward preventable harm without reducing a
person to a score or compromising the long-term benefits of effective diabetes treatment.



Copyright © 2026 Academic Master. | 4

References
American Diabetes Association Professional Practice Committee. (2026). Glycemic goals,
hypoglycemia, and hyperglycemic crises: Standards of Care in Diabetes—2026. Diabetes Care,
49(Supplement 1).
Karter, A. J., Warton, E. M., Lipska, K. J., Ralston, J. D., Moffet, H. H., Jackson, G. G., Huang, E. S., &
Miller, D. R. (2017). Development and validation of a tool to identify patients with type 2 diabetes at
high risk of hypoglycemia-related emergency department or hospital use. JAMA Internal Medicine,
177(10), 1461–1470. https://doi.org/10.1001/jamainternmed.2017.3844


