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DIABETES IN THE MODERN ERA: MORTALITY RISK, 
TECHNOLOGY ADVANCES, AND IMPLICATIONS FOR 
UNDERWRITING



 Summarize the latest data on diabetes-related mortality trends in Type 1 and Type 2 

diabetes.

 Evaluate the impact of advanced diabetes technologies (continuous glucose 

monitors [CGMs], insulin pumps, hybrid closed-loop systems) on patient outcomes and 

mortality risk.

 Discuss key clinical indicators that predict risk beyond A1c, including glycemic 

variability and time-in-range metrics.

 Identify how technology adoption should modify underwriting approaches for 

applicants with diabetes.

 Apply updated mortality risk stratifications to real-world case examples.

LEARNING OBJECTIVES



• New meds

• SGLT2 inhibitors, GLP agonists

• New technologies

• Pumps, sensors, closed loops

• Effects on Mortality?

• "Diabetes Paradox": Improved treatments but uneven mortality benefits 

across demographics

DIABETES TREATMENT IS EVOLVING



STATE OF DIABETES MORTALITY: 2025 UPDATE

Siddiqui H, Imran Z, Ali D, Sajid 

M, Khan TM, Salim H, Uddin 

MS, Qureshi S, Farhan M, 

Waqas SA. A Rising Crisis: 

Escalating Burden of Diabetes 

Mellitus and Hypertension-

Related Mortality Trends in the 

United States, 2000-2023. Clin 

Cardiol. 2025 Jul;48(7):e70167. 

doi: 10.1002/clc.70167. PMID: 

40600774; PMCID: 

PMC12217654.



Siddiqui H, Imran Z, Ali D, Sajid M, Khan TM, Salim H, 

Uddin MS, Qureshi S, Farhan M, Waqas SA. A Rising 

Crisis: Escalating Burden of Diabetes Mellitus and 

Hypertension-Related Mortality Trends in the United 

States, 2000-2023. Clin Cardiol. 2025 Jul;48(7):e70167. 

doi: 10.1002/clc.70167. PMID: 40600774; PMCID: 

PMC12217654.



Continuous Glucose Monitors (CGMs):

Real-world benefits: Reductions in hypoglycemia, ER visits, 

hospitalizations

Time-in-Range (TIR) as a new risk marker: Stronger predictor than 

A1c?

Insulin Pumps:

Traditional vs. hybrid closed-loop (e.g., Tandem Control-IQ, 

Medtronic 780G)

Impact on severe hypoglycemia, A1c, and time-in-range

DIABETES TECHNOLOGY



CURRENTLY AVAILABLE GLUCOSE MONITORS
CGM system Suitable ages Fingerstick calibration Warm-up time Wear time Alarms Data display On-body form and 

transmitter design

AID integration

Dexcom G6 Ages 2+ Not required 2 hours 10 days Yes Receiver, Android and 

iPhone apps, 

smartwatches

Eraser-sized sensor, 

separate 3-month use 

transmitter

Tandem t:slim X2, 

Tandem Mobi, Insulet 

Omnipod 5, Beta 

Bionics iLet

Dexcom G7 Ages 2+ and in 

pregnancy

Not required 30 minutes 10 days Yes Receiver, Android and 

iPhone apps, 

smartwatches

∼3 stacked quarters, fully 

disposable transmitter 

integrated with sensor 

patch

Tandem t:slim X2, 

Tandem Mobi, Insulet 

Omnipod 5, Beta 

Bionics iLet

Stelo by Dexcom Ages 18+ and not on 

insulin

Not required Unknown 15 days None Android and iPhone apps ∼3 stacked quarters, fully 

disposable transmitter 

integrated with sensor 

patch

None

Freestyle Libre 2+ Ages 4+ and in 

pregnancy

Not required 1 hour 15 days Yes Reader, Android and 

iPhone apps

∼2 stacked quarters; no 

separate transmitter

Tandem t:slim X2, 

Insulet Omnipod 5

Freestyle Libre 3+ Ages 4+ and in 

pregnancy

Not required 1 hour 15 days Yes Reader, Android, and 

iPhone apps

Sensor is smaller than 2 

stacked pennies; no 

separate transmitter

Coming soon

Guardian 3 Ages 3+ 2/day minimum 2 hours 7 days Yes Guardian Connect Android 

and iPhone apps, 

compatible smartwatches

∼2 stacked quarters 

(clamshell), separate 

rechargeable transmitter

MiniMed 630G, 770G

Guardian 4 Ages 7+ Not required 2 hours 7 days Yes Guardian Connect Android 

and iPhone apps, 

compatible smartwatches

∼2 stacked quarters 

(clamshell), separate 

rechargeable transmitter

MiniMed 780G

Simplera Ages 2+ Not required 2 hours 7 days Yes Android and iPhone apps Smallest Medtronic 

sensor with flat, square 

shape; sensor and 

transmitter combined in 1 

disposable device

None yet, though it 

integrates InPen Smart 

Multiple Daily 

Injections System

Eversense 365 Ages 18+ 2/day minimum for first 

13 days, then 1/week

24 hours 365 days Yes Android and iPhone apps Sensor inserted by a 

healthcare professional, 

separate rechargeable, 

watchface-sized 

transmitter

None
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CURRENTLY AVAILABLE GLUCOSE MONITORS



CURRENTLY AVAILABLE INSULIN PUMPS





Improved Glycemic Control

Reduced Hypoglycemia

Reduced Hospitalizations

Better Pregnancy Outcomes

Enhanced Quality of Life

MORTALITY ????

IMPACT ON PATIENT OUTCOMES



For Type 1 diabetes: CGM users had a 57% lower risk of all-cause mortality 

compared to non-users.

For Type 2 diabetes: CGM users had a 14% lower risk of all-cause mortality 

compared to non-users.

Independent predictor of mortality: Some CGM metrics, such as time in range, were 

found to be more closely linked to mortality risk than HbA1c values.

IMPACT ON MORTALITY- CGMS

Peter D. Reaven, Michelle Newell, Salvador Rivas, Xinkai Zhou, Gregory J. Norman, Jin J. Zhou; Initiation of Continuous Glucose Monitoring Is Linked to Improved Glycemic 

Control and Fewer Clinical Events in Type 1 and Type 2 Diabetes in the Veterans Health Administration. Diabetes Care 1 April 2023; 46 (4): 854–863. https://doi.org/10.2337/dc22-2189



Improved cardiovascular outcomes: A 2015 study based on the 

Swedish National Diabetes Register found that pump users had a 

42% lower risk of fatal cardiovascular disease and a 27% lower risk 

of all-cause mortality than those on MDI.

2025- 

IMPACT ON MORTALITY- INSULIN PUMPS



PUMPS, MORTALITY IN TYPE 1 DIABETES

Haughton S, Riley D, Berry S, Arshad MF, Eleftheriadou A, Anson M, Yap YW, Cuthbertson DJ, Malik RA, Azmi S, Alam U, Iqbal A. The impact of insulin pump therapy compared to multiple daily injections on complications and mortality in type 1 diabetes:

A real-world retrospective cohort study. Diabetes Obes Metab. 2025



LIMITATIONS

Observational studies 

Patient selection 

Increased eye disease risk



CHALLENGES

Access

Education

Individualize

Long Term Data



FUTURE

Remote Monitoring

AI integration



Glycemic Variability (GV):

High GV can be an independent risk factor for diabetes 

complications, even with a well-controlled A1C.

Metrics like standard deviation (SD) and coefficient of variation 

(CV) (SD divided by mean glucose) are used to quantify GV.

A higher CV (e.g., >36%) indicates increased glycemic variability, 

potentially increasing the risk of hypoglycemia.

KEY CLINICAL INDICATORS THAT PREDICT RISK BEYOND A1C



GLYCEMIC VARIABILITY

Suh S, Kim JH. Glycemic Variability: How Do We Measure It and Why Is It Important?. 

Diabetes Metab J. 2015;39(4):273-282.



Time-in-Range (TIR): 70-180

Time below range (TBR): and time above range (TAR) are also important TIR 

components.

Increasing TIR and reducing TBR and TAR are primary goals of diabetes management.

General TIR Goals for Adults

At least 70% of the time in range 

Less than 4% of the time below 

Less than 25% of the time above

KEY CLINICAL INDICATORS THAT PREDICT RISK BEYOND A1C



TIME IN RANGE

https://www.mydiabetes.com/resources/internal/hba1c-and-time-in-range-explained/



Why are TIR and GV important beyond A1C?

TIR and GV provide more actionable information.

TIR is linked to complications: 

Studies show that higher TIR and lower GV are associated with reduced risk of diabetes 

complications according to the National Institutes of Health (NIH).

CGM provides more detailed data.

CGM-derived metrics are used in clinical practice.

In essence, while A1C remains a valuable tool, incorporating TIR and GV metrics from 

CGM provides a more complete picture of glycemic control, enabling more effective 

and personalized diabetes management strategies.

KEY CLINICAL INDICATORS THAT PREDICT RISK BEYOND A1C



After adjusting for age and mortality, higher time in range lowered the risk for all-

cause mortality (HR = 0.83; 95% CI, 0.72-0.92), while higher estimated blood 

glucose (HR = 1.18; 95% CI, 1.06-1.32), higher time above range (HR = 1.2; 95% CI, 

1.07-1.34), higher glycemia risk index (HR = 1.23; 95% CI, 1.1-1.38) and higher 

coefficient of variation (HR = 1.18; 95% CI, 1.05-1.33) were tied to increased 

mortality risk.

TIR AND MORTALITY

Peter D. Reaven, Michelle Newell, Salvador Rivas, Xinkai Zhou, Gregory J. Norman, Jin J. Zhou; Initiation of Continuous Glucose Monitoring Is Linked to Improved 

Glycemic Control and Fewer Clinical Events in Type 1 and Type 2 Diabetes in the Veterans Health Administration. Diabetes Care 1 April 2023; 46 (4): 854–863. 

https://doi.org/10.2337/dc22-2189



TIR AND MORTALITY

• I

Diabetes Care. 2020 Oct 23;44(2):549–555. doi: 10.2337/dc20-1862
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TIR- EXAMPLE

Nuha A. ElSayed, Grazia Aleppo, Vanita R. Aroda, Raveendhara R. 

Bannuru, Florence M. Brown, Dennis Bruemmer, Billy S. Collins, 

Marisa E. Hilliard, Diana Isaacs, Eric L. Johnson, Scott Kahan, 

Kamlesh Khunti, Jose Leon, Sarah K. Lyons, Mary Lou Perry, Priya 

Prahalad, Richard E. Pratley, Jane Jeffrie Seley, Robert C. Stanton, 

Robert A. Gabbay; on behalf of the American Diabetes Association, 

6. Glycemic Targets: Standards of Care in Diabetes—2023. 

Diabetes Care 1 January 2023; 46 (Supplement_1): S97–S110. 

https://doi.org/10.2337/dc23-S006
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Personalized Risk Assessment: 

Identifying High-Risk Individuals: 

Improved Efficiency: 

Digital Divide: 

Training and Education: 

APPLY TO UNDERWRITING



Going beyond A1c, Which applicants are "lower-risk diabetics" today?

Use of Closed Loop Systems (80%)

Time-in-Range (70–180 mg/dL) >70%

Glycemic variability (%CV) <36%

Absence of hypoglycemia unawareness

No microvascular/macrovascular complications

Low A1c can be misleading!

IMPLICATIONS FOR MORTALITY RISK AND UNDERWRITING



DIABETES TECHNOLOGY CHEAT SHEET

Metric Favorable High-Risk/Concern

Time-in-Range (70–180 mg/dL) >70% <50%

Time <70 mg/dL <4% >10% or frequent <54 mg/dL

%CV (glycemic variability) <36% >36%

CGM Wear Time >80–90% <60%

Pump/AID Closed-Loop Usage High % closed-loop Frequent manual overrides, off >20%

Severe Hypo/DKA in past year None Any events in last 12 mo



QUICK CHECKLIST

Question Y/N

CGM TIR >70%?

Time <70 <4%?

%GV <36%?

Device wear > 80%?

No severe hypo / DKA last 12 mo?



TIR 50-70%

TBR 4-10%

Intermittent Device Use

TIR >70%

TBR  <4%

GV <36%

No severe hypo/DKA

Substandard Rate

Recurrent Severe Hypo

DKA in past 12 months

Advanced Organ Disease

Preferred Rate Decline

Applicant with diabetes

Using pump/CGMS



Integrating technology into underwriting approaches for diabetes offers the 

potential to create a more personalized, efficient, and accurate assessment of 

risk, ultimately leading to better outcomes for both individuals with diabetes and 

the insurance industry.

CONCLUSION
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