Online Supplement for “Use of SGLT-2 inhibitors and GLP-1 receptor agonists in older adults with complex health status: A decision analysis”

eTable 1: NHANES 2013-2018 Participant Inputs, Original versus Imputation Characteristics 

	Characteristic
	Original Mean (SD) or %
	Imputation Mean* (SD) or %

	Age, mean 
	73.31 (5.27)
	73.31 (5.27)

	Lee index points, mean
	8.83 (3.07)
	8.83 (3.07)

	0-4
	5.46
	5.46

	5-9
	48.74
	48.74

	10-14
	37.18
	37.18

	15+
	8.61
	8.61

	Medications, proportion use
	
	

	Metformin
	0.77
	0.78

	Sulfonylurea
	0.46
	0.47

	Thiazolidinedione
	0.05
	0.05

	Dipeptidyl peptidase-4 inhibitor
	0.17
	0.17

	Meglitinide
	0.002
	0.002

	-Glucosidase inhibitor
	0.008
	0.008

	Insulin, basal
	0.03
	0.02

	Insulin, short-acting bolus
	0.02
	0.02

	Insulin, medium-acting bolus
	0.008
	0.007

	Female
	39.06
	39.06

	Black/African American
	22.09
	22.09

	Current smoker
	15.54
	15.54

	Diabetes duration
	14.83 (10.97)
	14.83 (10.97)

	CHF history
	16.77
	16.77

	Stroke history
	16.36
	16.36

	MI history 
	19.63
	19.63

	ESRD history 
	1.02
	1.02

	Lee index points, mean
	8.83 (3.07)
	8.83 (3.07)

	0-4
	5.46
	5.46

	5-9
	48.74
	48.74

	10-14
	37.18
	37.18

	15+
	8.61
	8.61

	Heart rate, beats/min
	70.38 (11.56)
	70.32 (11.49)

	Systolic blood pressure, mmHg
	140.86 (21.26)
	141.04 (21.21)

	Body mass index, kg/m2
	30.56 (6.41)
	30.53 (6.39)

	HbA1c level, %
	6.87 (1.15)
	6.86 (1.14)

	Estimated glomerular filtration rate, mL/min/1.73 m2
	68.42 (23.33)

	68.65 (23.23)


	Low-density lipoprotein cholesterol level, mmol/L
	2.26 (0.83)
	2.26 (0.79)

	High-density lipoprotein cholesterol level, mmol/L
	1.25 (.38)

	1.25 (.38)


	Hemoglobin level, g/dL
	13.39 (1.67)
	13.37 (1.67)

	White blood cell count, 1000 cells/µL
	7.37 (1.96)
	7.35 (1.96)

	Albuminuria
	35.92
	35.92


*Multiple imputation was performed for model inputs that were missing for some NHANES participants, including heart rate, systolic blood pressure, body mass index, HbA1c, estimated glomerular filtration rate, low-density and high-density lipoprotein cholesterol, hemoglobin, and white blood cell count.
NHANES = National Health and Nutrition Examination Survey. CHF = congestive heart failure. MI = myocardial infarction. ESRD = end-stage renal disease. HbA1c = glycated hemoglobin. 





































eTable 2: Age- and Sex-Based Probabilities for Atrial Fibrillation and Peripheral Arterial Disease*

	Age Distribution 
	Probability, Male
	Probability Female 

	Atrial Fibrillation
	
	

	65-69
	0.03
	0.02

	70-74
	0.059
	0.039

	75-79
	0.09
	0.061

	80+
	0.13
	0.097

	Peripheral Arterial Disease
	
	

	65-69
	0.11
	0.117

	70-74
	0.1404
	0.1421

	75-79
	0.1777
	0.1717

	80+
	0.2222
	0.2059


*Atrial Fibrillation and Peripheral Arterial Disease are model inputs for UKPDS OM2. Atrial Fibrillation probabilities were obtained from Naccarelli et al (2009). Peripheral Arterial Disease probabilities were obtained from Song et al. (2019). 



























eTable 3: Point values per characteristics and Logistic Regression Coefficients used in Lee et al. (2006) for calculating 4-Year Mortality in Adults Ages 65 and older 

	Characteristic 
	Beta Coefficient for Logistic Regression
	Point Value

	Age

	60-64
	0.6345948
	1

	65-69
	1.039148
	2

	70-74
	1.314136
	3

	75-79
	1.689447
	4

	80+
	2.11972
	5

	Male
	0.712165
	2

	Smoker
	0.7204122
	2

	BMI < 25
	0.5017212
	1

	Comorbidities 

	Diabetes Mellitus 
	0.5781861
	1

	Cancer
	0.7208027
	2

	Lung Disease
	0.8225759
	2

	Heart Failure
	0.851144
	2

	Functional Status

	Difficulty pushing/pulling heavy objects
	0.4231833
	1

	Difficulty Bathing
	0.6721684
	2

	Difficulty walking several blocks
	0.7358055
	2

	Difficulty managing finances 
	0.643781
	2

	Regression intercept 
	-4.903092

	N/A


















eTable 4: NHANES 2013-2018 Participant Characteristics (n=476) and Comorbidities across Age and Lee Index Categories
	Age Category
	Lee index points
	Proportion of total population, %
	Weighted proportion of total population, % (SE) †
	Weighted Population Estimate (SE) †
	Diabetes duration, mean
	Stroke history, %
	MI history, %
	ESRD history, %

	65-74 years
	1-4
	5.46
	4.17 (1.2)
	202,488 (60,582)
	13.97
	6.7
	10
	0

	
	5-9
	35.92
	34.04 (3.1)
	1,655,727 (201,926)
	13.42
	8.6
	15.5
	1.1

	
	10-14
	11.76
	13.76 (2.2)
	669,201 (114,276)
	15.18
	32.1
	26.8
	0

	
	15+
	1.68
	1.30 (0.6)
	63,160 (30,511)
	11.75
	12.5
	37.5
	0

	75+ years*
	5-9
	12.82
	14.52 (2.3)
	706,297 (121,875)
	18.7
	18.8
	18.8
	0

	
	10-14
	25.42
	25.30 (2.6)
	1,230,243 (144,506)
	14.0
	20.2
	22.8
	2.6

	
	15+
	6.93
	6.93 (1.4)
	336,865 (65,878)
	14.7
	27.3
	36.4
	0


*There are no individuals 75 years or older with 1-4 points on the Lee index. This is because those who are at least 75 with diabetes are attributed a minimum of 5 points on the Lee index. 
† Obtained using NHANES MEC subset weights 
MI = myocardial infarction. ESRD = end-stage renal disease.
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eFigure 1: Type 2 Diabetes Simulation Model
[image: Timeline

Description automatically generated with medium confidence]
*ADA criteria for SGLT2I or GLP1RA use include adults with current atherosclerotic cardiovascular disease (ASCVD), who are at high risk for developing ASCVD, or who have heart failure or chronic kidney disease (CKD).

ADA = American Diabetes Association. SGLT2I = sodium glucose cotransporter 2 inhibitor. GLP1RA = glucagon-like peptide 1 receptor agonist. IHD = ischemic heart disease. CHF = congestive heart failure. ESRD = end-stage renal disease. MI = myocardial infarction. 




eTable 5: UKPDS OM2 Mortality Risk Equation Intercepts*
	Points, Lee Index
	D1: Death in years with no history or events
	D2: Death in first year of event
	D3: Death in year with history but no event
	D4: Death in year with history and event

	Original UKPDS OM2 intercept, overall population

	
	-10.908
	-6.916
	-9.207
	-4.868

	Calibrated Intercepts, by Lee Index Point Category

	0-4 points 
	-12.374
	-8.382
	-10.673
	-6.334

	5-9 points 
	-11.391
	-7.399
	-9.690
	-5.351

	10-14 points
	-10.355
	-6.363
	-8.654
	-4.315

	15+ points
	-9.342
	-5.350
	-7.641
	-3.302



*UKPDS OM2 risk equations were calibrated to reflect the increased mortality associated with increased number of comorbidities or decreased functional status in older adults. The risk intercept for each mortality equation was modified and alternative risk intercepts were computed for each Lee index point grouping, to reflect alternative mortality rates. 

UKPDS OM2 = United Kingdom Prospective Diabetes Study Outcomes Model 2. 




















eTable 6: Health Outcome and Risk Factor Changes Associated with SGLT2I and GLP1RA Use*
	Medication
	Risk Factor/ Adverse Event
	Mean Difference [95% CI]

	Sodium-Glucose Cotransporter 2 Inhibitor
	Systolic blood pressure, mmHg
	-3.62 [-4.22, -3.01]

	
	Weight, kg
	-2.02 [-2.22, -1.82]

	
	Glycated hemoglobin, %
	-0.55 [-0.62, -0.49]

	
	High-density lipoprotein cholesterol, mmol/L
	0.05 [0.04, 0.06]

	
	Genital Infection (male)
	0.015 [0.009, 0.022]

	
	Genital infection (female)
	0.04 [0.03, 0.06]

	
	Diabetic ketoacidosis
	0.0005 [0.0001, 0.0011]

	
	Congestive Heart Failure
	-0.0035 [-0.0044, -0.0026]

	
	Myocardial Infarction
	-0.001 [-0.002, -0.00004]

	
	Death 
	-0.0012 [-0.0018, -0.0006]

	Glucagon-like Peptide 1 Receptor Agonist 
	Systolic blood pressure, mmHg
	-1.66 [-2.04, -1.27]

	
	Weight, kg
	-1.84 [-2.37, -1.30]

	
	Low-density lipoprotein cholesterol, mmol/L
	-0.04 [-0.06, -0.03]

	
	Heart Rate, beats/min
	2.22 [1.67, 2.75]

	
	Glycated hemoglobin, %
	-0.67 [-0.76, -0.58]

	
	Gastrointestinal complications
	0.03 [0.01, 0.06]

	
	Stroke
	-0.0016 [-0.0025, -0.0006]

	
	End-stage renal disease
	-0.0026 [-0.0035, -0.0013]

	
	Death
	-0.0024 [-0.0035, -0.0017]


*Changes in risk factor or adverse events for SGLT2I were obtained from Alexander et al (2021). Changes in risk factor adverse events for GLP1RA were obtained from Alexander et al (2021). See main manuscript for full reference. 

SGLT2I = Sodium-Glucose Cotransporter 2 Inhibitor. GLP1RA = Glucagon-like Peptide 1 Receptor Agonist.













eTable 7: Health Utility Estimates
	Definition
	Value
	Reference

	Base Utility, Diabetes
	0.792
	(1)

	Myocardial infarction
	0.953
	(1)

	Ischemic heart disease
	0.958
	(1)

	Congestive heart failure
	0.950
	(1)

	Stroke
	0.940
	(1)

	Amputation
	0.905
	(1)

	Blindness
	0.955
	(1)

	Foot ulcer
	0.958
	(1)

	End-stage renal disease
	0.962
	(1)

	Injection Medication
	0.969
	(3)

	Gastrointestinal complication leading to discontinuation
	0.966
	(1)

	Diabetic Ketoacidosis
	0.973
	(4)

	Genital Infection
	0.977
	(1)





























eTable 8: Life Expectancy Prediction for NHANES 2013-2018 Drug-Eligible Older Adult Population Across Original and Calibrated Simulation Models Compared to General Population Estimates 

	
	UKPDS OM2, original
	UKPDS OM2, calibrated
	CDC 2018 Life Table, U.S General Population (5)

	Ages 65-69
	14.6
	17.4
	19.5

	Ages 70-74
	7.4
	11.9
	15.8

	Ages 75-79
	6.5
	6.6
	12.3



NHANES = National Health and Nutrition Examination Survey. UKPDS OM2 = United Kingdom Prospective Diabetes Study outcomes model 2. CDC = center for disease control. 




































eTable 9: Unweighted Average and Incremental Lifetime Outcomes by Treatment Arm Across Age and Lee-Index Point Categories

	
	
	No Additional Medication
	GLP1RA
	SGLT2I

	
	
	Average LY
	Average QALYs
	Incr LY *
	Incr. QALYs*
	Incr. LY *
	Incr.
QALYs*

	
	Overall cohort
	11.17 
(11.16, 11.18)
	6.68 
(6.67, 6.69)
	0.30 
(0.29, 0.31)
	0.15 
(0.14, 0.16)
	0.27 
(0.25, 0.28)
	0.14 
(0.13, 0.15)

	65-74 years
	1-4 points
	24.75 
(24.70, 24.81)
	13.05 
(13.03, 13.07)
	0.86 
(0.79, 0.93)
	0.38 
(0.35, 0.41)
	0.55 
(0.47, 0.62)
	0.25 
(0.22, 0.29)

	
	5-9 points
	15.75 
(15.73, 15.77)
	9.11 
(9.10, 9.12)
	0.46 
(0.44, 0.49)
	0.23 
(0.21, 0.24)
	0.42 
(0.39, 0.44)
	0.20 
(0.19, 0.22)

	
	10-14 points
	8.02 
(8.00, 8.04)
	5.11 
(5.10, 5.12)
	0.14 
(0.11, 0.17)
	0.08 
(0.06, 0.10)
	0.16 
(0.13, 0.19)
	0.09 
(0.07, 0.10)

	
	15+ points
	3.53 
(3.51, 3.56)
	2.42 
(2.41, 2.44)
	0.06 
(0.02, 0.09)
	0.04 
(0.01, 0.06)
	0.04 
(0.01, 0.08)
	0.02 
(0, 0.05)

	75+ years†
	5-9 points
	11.30 
(11.28, 11.33)
	6.97 
(6.96, 6.98)
	0.27 
(0.24, 0.31)
	0.15 
(0.13, 0.17)
	0.27 
(0.24, 0.31)
	0.15 
(0.13, 0.17)

	
	10-14 points
	5.92 
(5.91, 5.93) 

	4.00 
(3.99, 4.01)
	0.12 
(0.10, 0.13)
	0.07 
(0.06, 0.08)
	0.12 
(0.10, 0.13)
	0.07 
(0.06, 0.08)

	
	15+ points
	2.95 
(2.94, 2.96)
	2.08 
(2.07, 2.09)
	0.03 
(0.02, 0.05)
	0.02 
(0.01, 0.03)
	0.03 
(0.01, 0.04)
	0.02 
(0.01, 0.03)



* Incremental Outcomes are compared to No Additional Medication arm. 
†There are no individuals 75 years or older with 1-4 points on the Lee index because those 1who are at least 75 with diabetes are attributed a minimum of 5 points.

Incr = Incremental. SGLT2I = Sodium-Glucose Cotransporter 2 Inhibitor. GLP1RA = Glucagon-like Peptide 1 Receptor Agonist. LY = life years. QALY = quality-adjusted life years. 















eTable 10: Sensitivity Analysis of GLP1RA Injection Disutility*

	Disutility Estimate 
	Quality-Adjusted Life Years, Overall NHANES Population 

	-0.031
	-0.03 (-0.04, -0.02)

	-0.028
	-0.005 (-0.02, 0)

	-0.025
	+0.004 (-0.001, 0.01)

	-0.021
	+0.035 (0.03, 0.04)


*Original injection disutility estimate of -0.031 obtained from Matza et al ((3)).
GLP1RA = glucagon-like 1 receptor-agonist 






























	

	
	Overall Arm
	65-74 Years
	75+ Years†

	
	
	
	
	1-4 pts
	5-9 pts
	10-14 pts
	15+ pts
	5-9 pts
	10-14 pts
	15+ pts

	GLP1RA
	Incremental LY
	0.14 
(0.12, 0.16)
	0.20 
(0.10, 0.30)
	0.24 
(0.19, 0.28)
	0.09 
(0.04, 0.13)
	0.02 
(-0.03, 0.07)
	0.15 
(0.10, 0.20)
	0.07 
(0.05, 0.09)
	0.01 
(-0.01, 0.02)

	
	Incremental QALY
	0.08 
(0.07, 0.09)
	0.10 
(0.06, 0.14)
	0.12 
(0.10, 0.14)
	0.05 
(0.03, 0.08)
	0.01 
(-0.02, 0.04)
	0.08 
(0.06, 0.11)
	0.04 
(0.03, 0.05)
	0 
(-0.01, 0.01)

	SGLT2I
	Incremental LY
	0.14 
(0.12, 0.16)
	0.26 
(0.16, 0.37)
	0.22 
(0.17, 0.26)
	0.10 
(0.05, 0.15)
	0.06 
(0.01, 0.11)
	0.18 
(0.13, 0.22)
	0.07 
(0.05, 0.09)
	0.01 
(-0.01, 0.03)

	
	Incremental QALY
	0.08 
(0.07, 0.09)
	0.12 
(0.07, 0.16)
	0.11 
(0.09, 0.13)
	0.06 
(0.03, 0.08)
	0.04 
(0.01, 0.07)
	0.10 
(0.08, 0.13)
	0.04 
(0.03, 0.05)
	0.01 
(0, 0.02)


eTable 11: Sensitivity Analysis: Incremental Lifetime Outcomes – Drug Effect Calculated Using Risk Factor Reduction*
*Risk factors that were reduced for the SGLT2I and GLP1RA arms are found in eTable 6. Outcomes are calculated used NHANES 2013-2018 MEC weights.
†There are no individuals 75 years or older with 1-4 points on the Lee index because those who are at least 75 with diabetes are attributed a minimum of 5 points






eTable 12: Sensitivity Analysis: Incremental Lifetime Outcomes Compared – Best and Worst Case Scenarios 
	
	
	Overall Arm
	65-74 Years
	75+ Years*

	
	
	
	1-4 points
	5-9 points
	10-14 points
	15+ points
	5-9 points
	10-14 points
	15+ points

	
	
	Best-Case Scenario†

	GLP1RA
	Incremental LY
	0.44 
(0.42, 0.46)
	1.17 
(1.07, 1.27)
	0.73 
(0.68, 0.77)
	0.24 
(0.19, 0.28)
	0.06 
(0.01, 0.11)
	0.43 
(0.38, 0.47)
	0.17 
(0.15, 0.19)
	0.06 
(0.04, 0.08)

	
	Incremental QALY
	0.22 
(0.21. 0.23)
	0.51 
(0.47, 0.55)
	0.35 
(0.33, 0.38)
	0.13 
(0.11, 0.16)
	0.04
(0.01, 0.07)
	0.23 
(0.20, 0.25)
	0.11 
(0.09, 0.12)
	0.04 
(0.03, 0.05)

	SGLT2I
	Incremental LY
	0.39
(0.37, 0.41)
	0. 87 
(0.77, 0.97)
	0.62 
(0.57, 0.67)
	0.29 
(0.25, 0.34)
	0.06 
(0.01, 0.11)
	0.47 
(0.43, 0.52)
	0.13 
(0.11, 0.15)
	0.03 
(0.01, 0.05)

	
	Incremental QALY
	0.20 
(0.19, 0.21)
	0.40 
(0.36, 0.44)
	0.30 
(0.28, 0.32)
	0.16 
(0.13, 0.18)
	0.04 
(0.01, 0.07)
	0.25 
(0.23, 0.28)
	0.08 
(0.07, 0.09)
	0.02 
(0.01, 0.03)

	
	
	Worst-Case Scenario‡

	GLP1RA
	Incremental LY
	0.11
(0.08, 0.13)
	0.30 
(0.20, 0.40)
	0.20 
(0.15, 0.24)
	0.03 
(-0.01, 0.08)
	0.04 
(-0.01, 0.09)
	0.06
(0.02, 0.10)
	0.04
(0.03, 0.06)
	0.01 
(-0.01, 0.03)

	
	Incremental QALY
	0.05 
(0.04, 0.06)
	0.14 
(0.09, 0.18)
	0.10 
(0.08, 0.12)
	0.02 
(-0.01, 0.05)
	0.03 
(0, 0.05)
	0.04 
(0.01, 0.06)
	0.03 
(0.02, 0.04)
	0.01 
(-0.01, 0.02)

	SGLT2I
	Incremental LY
	0.12 
(0.10, 0.14)
	0.13 
(0.03, 0.23)
	0.18 
(0.14, 0.23)
	0.11
(0.06, 0.15)
	0.06 
(0.01, 0.11)
	0.15 
(0.10, 0.189
	0.05 
(0.03, 0.07)
	0.02 
(0, 0.03)

	
	Incremental QALY
	0.06 
(0.05, 0.07)
	0.08 
(0.03, 0.12)
	0.09 
(0.07, 0.11)
	0.06 
(0.04, 0.09)
	0.04 
(0.01, 0.07)
	0.08 
(0.06, 0.10)
	0.03 
(0.02, 0.04)
	0.01 
(0, 0.02)


Results are calculated using NHANES 2013-2018 MEC weights.
* There are no individuals 75 years or older with 1-4 points on the Lee index because those who are at least 75 with diabetes are attributed a minimum of 5 points
† Best-case scenario parameters are found in eTable 6 and consist of lower end of confidence interval estimates. 
‡ Worst-case scenario parameters are found in eTable 6 and consist of upper end of confidence interval estimates

eTable 13: Sensitivity Analysis: Glycated Hemoglobin = 8.0 % for NHANES Participants 

	
	
	GLP1RA
	SGLT2I

	
	
	Incremental LY*
	Incremental QALYs*
	Incremental LY*
	Incremental QALYs*

	
	Overall
	0.28
(0.27, 0.30)
	0.15
(0.14, 0.16)
	0.26
(0.25, 0.28)
	0.14
(0.13, 0.15)

	65-74 years
	1-4
	0.70
(0.60, 0.80)
	0.31
(0.27, 0.36)
	0.46
(0.35, 0.56)
	0.22
(0.17, 0.26)

	
	5-9
	0.46 
(0.41, 0.50)
	0.23 
(0.21, 0.25)
	0.43 
(0.39, 0.48)
	0.22 
(0.19, 0.24)

	
	10-14
	0.17 
(0.13, 0.22)
	0.10
(0.07, 0.12)
	0.20 
(0.16, 0.25)
	0.11 
(0.09, 0.14)

	
	15+
	0.02
(-0.03, 0.07)
	0.01
(-0.02, 0.04)
	-0.01 
(-0.06, 0.04)
	-0.01
(-0.04, 0.02)

	75+ years†

	5-9
	0.32 
(0.27, 0.36)
	0.17 
(0.15, 0.20)
	0.30 
(0.25, 0.34)
	0.16 
(0.14, 0.19)

	
	10-14
	0.11
(0.09, 0.12)
	0.07
(0.05, 0.08)
	0.10 
(0.08, 0.12)
	0.06 
(0.05, 0.07)

	
	15+
	0.04 
(0.02, 0.06)
	0.02 
(0.01, 0.04)
	0.03
(0.01, 0.05)
	0.02 
(0.01, 0.03)


Outcomes are calculated using NHANES 2013-2018 MEC weights. 
*Incremental outcomes compared to no additional treatment arm. 
†There were no NHANES participants 75 and older with 1-4 points on the Lee index

GLP1RA = glucagon-like peptide 1 receptor agonist. SGLT2I = sodium glucose cotransporter 2 inhibitors. NHANES = National Health and Nutrition Examination Survey. 









eTable 14: Sensitivity Analysis: Oral Semaglutide*

	
	
	GLP1RA

	
	
	Incremental LY†
	Incremental QALYs†

	
	Overall
	1.04 (1.02, 1.06)
	0.53 (0.52, 0.54)

	65-74 years
	1-4
	2.01 (1.91, 2.11)
	0.87 (0.82, 0.91)

	
	5-9
	1.75 (1.71, 1.80)
	0.86 (0.84, 0.88)

	
	10-14
	0.64 (0.60, 0.69)
	0.36 (0.33, 0.38)

	
	15+
	0.15 (0.10, 0.21)
	0.09 (0.06, 0.12)

	75+ years‡

	5-9
	1.12 (1.08, 1.17)
	0.60 (0.58, 0.63)

	
	10-14
	0.40 (0.38, 0.42)
	0.24 (0.23, 0.25)

	
	15+
	0.10 (0.08, 0.12)
	0.07 (0.05, 0.08)


* Parameter estimates for semaglutide health outcome reduction were obtained from Husain et al (6)
†Incremental outcomes compared to no additional treatment arm.
‡ There were no NHANES participants 75 and older with 1-4 points on the Lee index

GLP1RA = glucagon-like peptide 1 receptor agonist. SGLT2I = sodium glucose cotransporter 2 inhibitors. NHANES = National Health and Nutrition Examination Survey. 









eTable 15: Sensitivity Analysis: GLP1RA and SGLT2I effect in all older adults with Type 2 Diabetes*
	

	
	GLP1RA
	SGLT2I

	
	
	Incremental LY*
	Incremental QALYs*
	Incremental LY*
	Incremental QALYs*

	
	Overall
	0.32
(0.20, 0.34)
	0.15
(0.14, 0.20)
	0.34
(0.31, 0.40)
	0.17
(0.13, 0.20)

	65-74 years
	1-4
	0.82
(0.77, 0.85)
	0.37
(0.30, 0.41)
	0.56
(0.51, 0.59)
	0.27
(0.23, 0.30)

	
	5-9
	0.45 
(0.42, 0.49)
	0.23 
(0.22, 0.24)
	0.46
(0.41, 0.49)
	0.24
(0.20, 0.26)

	
	10-14
	0.18 
(0.15, 0.22)
	0.10
(0.09, 0.12)
	0.22
(0.19, 0.25)
	0.10
(0.05, 0.12)

	
	15+
	0.10
(0.05, 0.10)
	0.08
(0.04, 0.08)
	0.07
(0.05, 0.07)
	0.04
(0.01, 0.06)

	75+ years†

	5-9
	0.34 
(0.29, 0.38)
	0.18
(0.15, 0.21)
	0.36
(0.32, 0.39)
	0.15
(0.12, 0.20)

	
	10-14
	0.13
(0.10, 0.15)
	0.08
(0.05, 0.09)
	0.15
(0.14, 0.18)
	0.08
(0.09, 0.12)

	
	15+
	0.09
(0.03, 0.10)
	0.07
(0.03, 0.07)
	0.04
(0.02, 0.05)
	0.03
(0.01, 0.04)


* 751 NHANES 203-2018 participants met criteria as being 65 or older and having type 2 diabetes. No consideration was given to eligibility for drug use according to ADA criteria. 
†Incremental outcomes compared to no additional treatment arm.
‡ There were no NHANES participants 75 and older with 1-4 points on the Lee index









eMethods:
Study Population:

ADA guidelines recommend adults with current ASCVD, at high risk for ASCVD, CHF, or CKD consider the use of either a GLP1RA or SGLT2I. Current ASCVD was defined as participants with a history of myocardial infarction, stroke, or ischemic heart disease. Participants were identified as high-risk for developing ASCVD if they had two of the following: diabetes duration of 10 years or more, systolic blood pressure (SBP) > 140 mmHg, current smoker status, micro- or macroalbuminuria (Urine albumin-creatinine ratio (UACR)  30 mg/g), or high-density lipoprotein (HDL) < 39 mg/dL) (7). We excluded individuals not in the Medical Examination subset of NHANES to limit the number of missing model inputs.
NHANES 2013-2018 does not differentiate between individuals with type 1 and type 2 diabetes in the questionnaire. To identify individuals with type 2 diabetes in NHANES we utilize a published treatment-related algorithm (8). This algorithm uses current ADA treatment guidelines to differentiate individuals with type 1 versus type 2 diabetes, utilizing NHANES questionnaire data related to current treatment modalities and timing of diagnosis. Participants were identified as having diabetes via self-report (Question DIQ.010 =1). If participants who self-reported as having diabetes 1) did not take medications, 2) took only oral diabetes medications, or 3) started taking insulin > 1 year after initial diagnosis, they were identified as having type 2 diabetes. All other individuals (those who took insulin < 1 year after initial diagnosis) were identified as having type 1 diabetes and were excluded from the study cohort. 

Model Inputs and Missing Variables:
Individual characteristics included for simulation modeling included race, smoking status, diabetes duration, and self-reported medical conditions (coronary heart disease, angina, heart failure, myocardial infarction, stroke, or dialysis in the last year). Additionally, body measures and biomarkers included heart rate, systolic blood pressure (SBP), body mass index (BMI), HbA1c, eGFR, low-density lipoprotein (LDL) and high-density lipoprotein cholesterol (HDL), hemoglobin, white blood cell count (WBC), and micro-or-macroalbuminuria (UACR  30 mg/g).
We defined the variable “current smoker” using both self-reported and laboratory measurements as recommended by recent publications (9,10). Criteria included individuals who: 1) reported smoking at least 100 cigarettes in their lifetime and stated they currently smoke every day or somedays or 2) had a serum cotinine measurement > 3 ng/ml. 
The NHANES population had missing data. NHANES does not include some patient characteristics needed for the simulation model such as history of atrial fibrillation, peripheral arterial disease, blindness, peripheral neuropathy, and amputation. To address this, age- and sex-based probabilities for atrial fibrillation and peripheral arterial disease were imputed based on published literature (11,12) (eTable 2). We assumed that no patients had blindness, peripheral neuropathy, or amputation at baseline. 
The missing rates of BMI, heart rate, WBC, hemoglobin, HbA1c, HDL, eGFR, and SBP were all < 10%. LDL had approximately 56% missing. All other baseline participant characteristics (except for atrial fibrillation and peripheral arterial disease) were available for all NHANES participants. These missing participant values were imputed using the multiple imputation method via the Markov chain Monte Carlo (MCMC) algorithm with predictive mean matching (PMM). Five datasets were created and the average value across imputed datasets was used in model calibration and simulation. Predictive mean matching (PMM) was used because not all imputed variables had a normal distribution. PMM is a semi-parametric imputation approach that fills in missing values with the observed donor value that is closest to the regression-predicted missing value from the simulated regression model, ensuring that all imputed values are plausible (13,14). 

Lee Index
The Lee index assigns 5 points to those 80-84 years old and 7 points to those 85 and older. However, NHANES does not provide specific ages for participants 80 and older to preserve anonymity. Thus, we assumed participants 80 years and older to have 5 points for age on the Lee index. 

Simulation Model Structure
	To simulate lifetime outcomes and complications for model participants we utilized United Kingdom Prospective Diabetes Study Outcomes Model 2 (UKPDS OM2) risk equations. The model uses 26 patient-level characteristics and 13 risk equations to predict the risk for diabetes-related complications (foot ulcer, blindness, renal failure, first and second amputation, first and second myocardial infarction, ischemic heart disease, and first and second stroke) and mortality using 4 separate risk equations. For mortality, the model assumes that all complications, except foot ulcer and blindness, increase the risk of death.
	For the purposes of our simulation, the 13 risk equations that predict diabetes-related complications were utilized, unaltered. The 4 mortality equations, on the other hand, were calibrated using the Lee index (details below) to better reflect mortality across groups of older adults with varying health statuses. 


Calibration of UKPDS OM2 Mortality Equation 
During calibration, we modified the regression intercept term simultaneously for all four UKPDS mortality equations. We detail the process as follows and then provide an example. First, we grouped all model participants into discrete categories of Lee index points (1-4, 5-9, 10-14, 15+) showing patient heterogeneity of general health. Second, the 4-year mortality rate was calculated for each participant category using the Lee index risk equation (eTable 3) and UKPDS OM2 mortality equations. At baseline, UKPDS overpredicted mortality compared to the Lee index. Third, the predicted 4-year UKPDS mortality rate was divided by the 4-year Lee index mortality rate for each category of participants to obtain a hazard ratio. Thus, there were four separate hazard ratios, for each participant category. Fourth, the natural log of each hazard ratio was subtracted from the intercept terms for each of the four UKPDS OM2 mortality equations. This was done separately for each participant category. This resulted in each of the four UKPDS OM2 mortality equations having alternative intercepts associated with each participant category (eTable 5). Finally, we returned to step 2 to calculate and compare the Lee index and UKPDS OM2 mortality rate (with new intercepts) for each participant category. This process was iteratively repeated until the UKPDS mortality rate for all health status categories converged to what was predicted by the Lee index. Convergence was defined as < 5% difference between observed and predicted and was achieved after 9 iterations in our case. Final risk intercepts are in eTable 5. 
The below example shows the calibration of the intercept term for the first UKPDS OM2 mortality equation for model participants with 0-4 points on the Lee index. The original UKPDS OM2 intercept for the first mortality equation is -10.908 (eTable 5). 

Step 1: Calculate 4-year predicted mortality for NHANES participants with 0-4 points on the Lee index using both UKPDS OM2 and Lee index risk equations. 

4-year predicted mortality, UKPDS OM2 = 0.1300
4-year predicted mortality, Lee index = 0.0381

Step 2: Calculate hazard ratio by dividing UKPDS OM2 predicted mortality by Lee index predicted mortality and taking natural log of quotient. 

ln(0.1300/0.0381) = 1.227

Step 3: Obtain new intercept term by subtracting hazard ratio from step 2 from the original intercept term.

-10.908 – (1.227) = -12.135

Step 4: Using new intercept term, calculate 4-year predicted mortality for NHANES participants with 0-4 points on Lee index using both UKPDS OM2 and Lee index. 

4-year predicted mortality, UKPDS OM2 = 0.0356
4-year predicted mortality, Lee index = 0.0381

Step 5: Compare predicted mortality and if percent deviation > 5%, return to step 2 and conduct another round of calibration.  

[(0.0381 – 0.0356) / 0.0381] * 100 = 6.56% discrepancy

Calculating Health Outcome and Risk Factor Reductions from Meta-Analyses
To our knowledge, there is no existing literature on how to find an annual prevalence difference (PD) between two groups (such as intervention vs control) via a meta-analysis for a binary outcome (such as mortality). The annual PD is considered as an input for the calibrated UKPDS OM2 simulation model. The following six steps show the details of obtaining the PD. First, we calculated an annual prevalence per group per study, as the number of subjects with event(s) in one year divided by a total number of subjects in a group in a study. Quite often a study does not report prevalence directly but a cumulative incidence, i.e., a total number of subjects who had event(s) over a study period divided by a total number of subjects in that study. Therefore, under assumption of equal occurrence rate over a study period, we annualized the cumulative incidence by dividing the cumulative incidence by a total number of years per group per study. Second, we conducted two separate one-arm meta-analyses of an annual prevalence per study group, using a generalized linear mixed model (15). Third, we also conducted another meta-analysis of risk ratio (RR) via a random effect model to show treatment effect. Fourth, we obtained the annual prevalence of the intervention group by multiplying RR obtained in Step 3 with the annual prevalence of the control group in Step 2. This was based on the formula of RR which is calculated by prevalence of the intervention divided by prevalence of the control. Fifth, we also compared the two prevalence rates of the intervention group: the one in Step 4 and the other in Step 2. We found both were consistent across all binary outcomes. Due to more informative data information in RR than in annual prevalence, the prevalence rate via RR in Step 4 showed slightly more power than the one in Step 2, and therefore, we used the one via RR further. Finally, we obtained the annual PD by subtracting the two annual prevalence rates between the groups. Between steps two through five, we also obtained 95% CIs. To obtain PD’s CI, we used the CIs of the annual prevalence in the intervention group minus the prevalence in the control group. The final reductions in both health outcomes and risk factors associated with SGLT2I and GLP1RA are found in eTable 6. 
Estimates of health outcome (base case) and risk factor reductions (sensitivity analysis) were incorporated into the UKPDS simulation model. A reduction in health outcome probability (i.e., CHF, MI, stroke, death) from the use of either SGLT2I or GLP1RA altered the annual probability of said health event occurring. For example, if a patient was on a SGLT2I and had a lowered probability of CHF, the UKPDS CHF equation would be utilized to calculate the probability (p) of a heart failure event occurring in that year. This probability would then be reduced by the health outcome reduction estimates found in eTable 6. So, if an individual had a 0.5 probability of experiencing a CHF event according to the UKPDS equation, we would reduce the probability by 0.0035 (eTable 6) due to the effect of SGLT2I.

Calculation of Incremental Outcomes and Confidence Intervals
	Mean and its 95% CI for each outcome in one arm were calculated as follows. We obtained the average life-years (LY) and quality-adjusted life years (QALY) across 476 NHANES participants as one sample average. We conducted 5000 model repetitions for each participant, thus obtaining 5000 sample averages. The mean and distribution of the 5000 sample averages were calculated to obtain the overall average with its 95% CIs.
Similarly, to obtain the incremental outcomes between an intervention arm and standard care arm, we calculated the average LY and QALY for both the SGLT2I and GLP1RA treatment arm for a single model repetition. This was subtracted from the average LY and QALY for the standard care arm in the same model repetition. This was termed the incremental sample average. We conducted 5000 model repetitions for each participant, thus obtaining 5000 incremental sample averages for both SGLT2I and GLP1RA arms. The mean and distribution for the 5000 incremental sample averages were calculated to obtain the overall incremental LY and QALY for SGLT2I and GLP1RA arms, compared to standard care. 
A similar process was conducted to obtain averages for the seven major subgroups of participants associated with Lee index points (0-4, 5-9, 10-14, 15+) and age groups (65-74, 75+). 

Modeling Drug Effect (eTable 6)
In our base case analysis, we modeled drug effect by directly altering probabilities of health outcome. GLP1RA use reduced the risk of stroke, ESRD, death, and increased the risk of GI complications. SGLT2I use reduced the risk of CHF, MI, death, and increased the risk of genital infections and DKA. The following provides the assumptions used for modeling reduction in risk factors associated with GLP1RA or SGLT2I. Risk factors reduced when taking either GLP1RA or SGLT2I included SBP, weight, and HbA1c. Additionally, GLP1RA were associated with modified LDL and heart rate, while SGLT2I were associated with modified HDL (eTable 4). Risk factors were modeled as a one-time reduction at treatment initiation. When an individual experienced a medication-related adverse event, they were discontinued from medication and risk factors returned to baseline levels.

Oral Semaglutide
	Parameter estimates for health outcome reduction for the oral semaglutide sensitivity analysis were obtained directly from the PIONEER 6 trial (6). The only statistically significant outcome from the trial that was of interest to the UKPDS model was overall mortality. We utilized trial estimates of relative risk reduction to calculate annual risk reduction as described in eMethods “Calculating Health Outcome and Risk Factor Reductions from Meta-Analyses”. Semaglutide decreased the annual risk of mortality by -0.01042 [-0.02046, -0.0003886] and increased the risk of gastrointestinal complications by +0.038906.
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