Supplemental Figure 1: Estimated annual per person costs associated with diabetes complications among Medicare beneficiaries with type 2 diabetes, in 2017 U.S. dollars











Supplemental Table 1: Diagnosis and procedure codes for complication identification
	Comorbidity 
	ICD-9 Diagnosis
	ICD-10 Diagnosis
	
CPT Codes
	ICD Procedure – Surgical
	DRG

	Nephropathy
	250.4, 403, 404, 405.01, 405.11, 405.91, 580–588 (excluding 585.6), 753.0, 753.1, 791.0, 285.21


	N185, N182, N183, N181, N189, N184, E1021, E1022, E1029, E1121, E1122, E1129, E1321, E1322, E1329, D63.1
	
	ICD-9 Procedure Codes: 
554–556

ICD-10 Procedure Codes: 
0317, 0318, 0319, 031A, 031B, 031C, 03LK, 03LL, 03PY, 05H0, 05H1, 05H3, 05H4, 05H5, 05H6, 05H7, 05H8, 05H9, 05HA, 05HB, 05HC, 05HD, 05HF, 05HG, 05HH, 05HL, 05HR, 05HS, 05HT, 05HV, 05HY, 06H0, 06H1, 06H2, 06H3, 06H4, 06H5, 06H6, 06H7, 06H8, 06H9, 06HB, 06HC, 06HD, 06HF, 06HG, 06HH, 06HJ, 06HM, 06HN, 06HP, 06HQ, 06HR, 06HS, 06HT, 06HV, 06HY, 0TB0, 0TB1, 0TB3, 0TB4, 0TS0, 0TS1, 0TT0, 0TT1, 0TT2, 0TT3, 0TT4

	

	End-stage renal disease (ESRD)
	585.6, V56.x
	N186, Z4901, Z4902, Z4931, Z4932
	90951–90970

	
	

	Dialysis
	
	
	36147, 36800, 36810, 36815, 36818, 36819–36821, 36831–36833, 90935-90999, 99512
	ICD-9 Procedure Codes: 
3895, 3927, 3942, 3943, 3953, 3993–3995, 5498
ICD-10 Procedure Codes: 
5A1D, 3E1M

	

	Kidney transplantation
	
	
	50300, 50320, 50340, 50360, 50365, 50370, 50380

	0TY0, 0TY1
	

	Neuropathy
	250.60, 250.61, 250.62, 250.63, 337.00, 337.1, 351.0, 351.1, 351.8, 351.9, 352.0, 352.1, 352.2, 352.3, 352.4, 352.5, 352.6, 352.9, 353.2, 353.3, 353.4, 353.6, 353.8, 353.9, 354.0, 354.1, 354.2, 354.3, 354.5, 354.8, 354.9, 355.1, 355.2, 355.3, 355.4, 355.5, 355.6, 355.71, 355.79, 355.8, 355.9, 357.1, 357.2, 357.3, 357.4
	E11.40, E10.40, E11.65, E10.65, G90.09, G99.0, G51.0, G51.1, G51.2, G51.4, G51.8, G51.9, G52.0, G52.1, G52.2, G52.8, G52.3, G52.7, G52.9, G54.2, G54.3, G54.4, G54.6, G54.7, G54.8, G54.9, G56.00, G56.10, G56.20, G56.30, G58.7, G56.80, G56.90, G57.10, G57.20, G57.30, G57.40, G57.50, G57.60, G57.70, G57.80, G57.90, G58.9, G63, E10.42, E11.42, E13.42
	
	
	

	Lower-extremity amputation 
	V49.7 (used in conjunction with procedure codes)
	Z89411, Z89412, Z89419, Z89421, Z89422, Z89429, Z89431, Z89432, Z89439, Z89441, Z89442, Z89449, Z89511, Z89512, Z89519, Z89521, Z89522, Z89529, Z899 (used in conjunction with procedure codes)
	27590–27598, 27880–27889, 28800–28825

	ICD-9 Procedure Codes: 
8410, 8411, 8412, 8413, 8414, 8415, 8416, 8417, 8418, 8419

ICD-10 Procedure Codes: 
0Y62, 0Y63, 0Y64, 0Y67, 0Y68, 0Y6C, 0Y6D, 0Y6F, 0Y6G, 0Y6H, 0Y6J, 0Y6M, 0Y6N, 0Y6P, 0Y6Q, 0Y6R, 0Y6S, 0Y6T, 0Y6U, 0Y6V, 0Y6W, 0Y6X, 0Y6Y

	

	Chronic retinopathy 
	362.0, 250.50
	E10311, E10319, E10321, E10329, E10331, E10339, E10341, E10349, E10351, E10359, E1039, E11311, E11319, E11321, E11329, E11331, E11339, E11341, E11349, E11351, E11359, E1139, E13311, E13319, E13321, E13329, E13331, E13339, E13341, E13349, E13351, E13359, E1339 
	
	
	

	Blindness and vision loss
	369.00, 369.01, 369.02, 369.03, 369.04, 369.05, 369.06, 369.07, 369.08, 369.10, 369.11, 369.12, 369.13, 369.14, 369.15, 369.16, 369.17, 369.18, 369.20, 369.21, 369.22, 369.23, 369.24, 369.25, 369.3, 369.4, 369.60, 369.61, 369.62, 369.63, 369.64, 369.65, 369.66, 369.67, 369.68, 369.69, 369.70, 369.71, 369.72, 369.73, 369.74, 369.75, 369.76, 369.8, 369.9
	H54.0, H54.1, H54.10, H54.11, H54.12, H54.2, H54.3, H54.8, H54.40, H54.4, H54.41, H54.42, H54.50, H54.5, H54.51, H54.52, H54.60, H54.6, H54.61, H54.62, H54.7, H54.8
	
	
	

	Congestive heart failure
	428.0, 428.1, 428.2, 428.3, 428.4, 428.9
	I501, I502, I503, I504, I509
	
	
	

	Foot ulcer
	681.9, 682.7, 707.10, 707.13, 707.14, 707.15, 707.8, 707.9, 730.06, 730.07, 730.08, 730.09, 730.16, 730.17, 730.19, 730.26, 730.27, 730.28, 730.29 


	L03.019, L03.029, L03.039, L03.049, L03.119, L03.129, L97.909, L97.309, L97.409, L97.509, L98.419, L98.429, L98.499, M86.169, M86.269, M86.179, M86.279, M86.18, M86.28, M86.19, M86.29, M86.669, M86.679, M86.69, M86.9, M46.20, M86.9
	
	
	

	Myocardial infarction (MI)
	410
	I222, I2121, I2102, I2111, I213, I229, I214, I2101, I221, I2129, I2119, I220, I2109, I228
	
	
	

	History of myocardial infarction 
	412
	I252
	
	
	

	Stroke
	430, 431, 433.01, 433.11, 433.21, 433.31, 433.81, 433.91, 434.00, 434.01, 434.10, 434.11, 434.90, 434.91, 435.0, 435.1, 435.3, 435.8, 435.9, 436, 997.02 

EXCLUSION: If any of the qualifying claims have: 800 <= DX Code <= 804.9, 850 <= DX Code <= 854.1 in any DX position OR DX V57xx as the principal DX code, then EXCLUDE.
	G45.0, G45.1, G45.2, G45.8, G45.9, G46.0, G46.1, G46.2, G97.31, G97.32, I60.00, I60.01, I60.02, I60.10, I60.11, I60.12,
I60.20, I60.21, I60.22, I60.30, I60.31, I60.32, I60.4, I60.50, I60.51, I60.52, I60.6, I60.7, I60.8, I60.9, I61.0, I61.1, I61.2, I61.3,
I61.4, I61.5, I61.6, I61.8, I61.9, I63.00, I63.02, I63.011, I63.012, I63.019, I63.031, I63.032, I63.039, I63.09, I63.10, I63.111,
I63.112, I63.119, I63.12, I63.131, I63.132, I63.139, I63.19, I63.20, I63.211, I63.212, I63.219, I63.22, I63.231, I63.232, I63.239,
I63.29, I63.30, I63.311, I63.312, I63.319, I63.321, I63.322, I63.329, I63.331, I63.332, I63.339, I63.341, I63.342, I63.349, I63.39, I63.40, I63.411, I63.412, I63.419, I63.421, I63.422, I63.429, I63.431, I63.432, I63.439, I63.441, I63.442, I63.449, I63.49, I63.50, I63.511, I63.512, I63.519, I63.521, I63.522, I63.529, I63.531, I63.532, I63.539, I63.541, I63.542, I63.549, I63.59, I63.6, I63.8, I63.9, I66.01, I66.02, I66.03, I66.09, I66.11, I66.12, I66.13, I66.19, I66.21, I66.22, I66.23, I66.29, I66.3, I66.8, I66.9, I67.841, I67.848, I67.89, I97.810, I97.811, I97.820, I97.821 

EXCLUSION: If any of the qualifying claims have any of the following codes in any DX position: S01, S02, and S06 OR Z51.89 as the principal DX Code, then EXCLUDE.
	
	
	

	History of stroke
	438
	I69
	
	
	

	Angina
	413
	I201, I208, I209, I237, I25708, I25738, I25721, I25729, I25791, I25728, I25731, I25701, I25719, I25799, I25711, I25739, I25709, I25798, I25718, I25700, I25710, I25720, I25730, I25750, I25760, I25790, I25751, I25758, I25759, I2518
	
	
	

	Cardiac revascularization (coronary artery bypass grafting (CABG), percutaneous transluminal coronary angioplasty, or coronary artery stent) – without angina
	414.04, 414.05, V45.82, 36.0, 36.03, 36.04, 36.06, 36.07, 36.09
	I25.810, T82.855, Z95.5, Z98.61 

02700ZZ, 02710ZZ, 02720ZZ, 02730ZZ, 02C00ZZ, 02C10ZZ, 02C20ZZ, 02C30ZZ, 02C03ZZ, 02C04ZZ, 02C13ZZ, 02C14ZZ, 02C23ZZ, 02C24ZZ, 02C33ZZ, 02C34ZZ, 0210093, 02100A3, 02100J3, 02100K3, 02100Z3, 0210493, 02104A3, 02104J3, 02104K3, 02104Z3, 021008W, 021009W, 02100AW, 02100JW, 02100KW, 021048W, 021049W, 02104AW, 02104JW, 02104KW, 021108W, 021109W, 02110AW, 02110JW, 02110KW, 021148W, 021149W, 02114AW, 02114JW, 02114KW, 021208W, 021209W, 02120AW, 02120JW, 02120KW, 021248W, 021249W, 02124AW, 02124JW, 02124KW, 021308W, 021309W, 02130AW, 02130JW, 02130KW, 021348W, 021349W, 02134AW, 02134JW, 02134KW, 0210088, 0210098, 02100A8, 02100J8, 02100K8, 02100Z8, 0210089, 0210099, 02100A9, 02100J9, 02100K9, 02100Z9, 021008C, 021009C, 02100AC, 02100JC, 02100KC, 02100ZC, 0210488, 0210498, 02104A8, 02104J8, 02104K8, 02104Z8, 0210489, 0210499, 02104A9, 02104J9, 02104K9, 02104Z9, 021048C, 021049C, 02104AC, 02104JC, 02104KC, 02104ZC, 0211088, 0211098, 02110A8, 02110J8, 02110K8, 02110Z8, 0211089, 0211099, 02110A9, 02110J9, 02110K9, 02110Z9, 021108C, 021109C, 02110AC, 02110JC, 02110KC, 02110ZC, 0211488, 0211498, 02114A8, 02114J8, 02114K8, 02114Z8, 0211489, 0211499, 02114A9, 02114J9, 02114K9, 02114Z9, 021148C, 021149C, 02114AC, 02114JC, 02114KC, 02114ZC, 0212088, 0212098, 02120A8, 02120J8, 02120K8, 02120Z8, 0212089, 0212099, 02120A9, 02120J9, 02120K9, 02120Z9, 021208C, 021209C, 02120AC, 02120JC, 02120KC, 02120ZC, 0212488, 0212498, 02124A8, 02124J8, 02124K8, 02124Z8, 0212489, 0212499, 02124A9, 02124J9, 02124K9, 02124Z9, 021248C, 021249C, 02124AC, 02124JC, 02124KC, 02124ZC, 0213088, 0213098, 02130A8, 02130J8, 02130K8, 02130Z8, 0213089, 0213099, 02130A9, 02130J9, 02130K9, 02130Z9, 021308C, 021309C, 02130AC, 02130JC, 02130KC, 02130ZC, 0213488, 0213498, 02134A8, 02134J8, 02134K8, 02134Z8, 0213489, 0213499, 02134A9, 02134J9, 02134K9, 02134Z9, 021348C, 021349C, 02134AC, 02134JC, 02134KC, 02134ZC, 021008F, 021009F, 02100AF, 02100JF, 02100KF, 02104ZF, 021048F, 021049F, 02104AF, 02104JF, 02104KF, 02104ZF, 0210083, 0210093, 02100A3, 02100J3, 02100K3, 02100Z3, 0210483, 0210493, 02104A3, 02104J3, 02104K3, 02104Z3, 021K0Z8, 021K0Z9, 021K0ZC, 021K0ZW, 021K4Z8, 021K4Z9, 021K4ZC, 021K4ZW, 021L0Z8, 021L0Z9, 021L0ZC, 021L4Z8, 021L4Z9, 021L4ZC, 021K0Z5, 021L0Z5, 021K4Z5, 021L4Z5, 02QA4ZZ, 02QB4ZZ, 02QC4ZZ, 02QA3ZZ, 02QB3ZZ, 02QC3ZZ, 0210344, 02103D4, 0210444, 02104D4, 0211344, 02113D4, 0211444, 02114D4, 0212344, 02123D4, 0212444, 02124D4, 0213344, 02133D4, 0213444, 02134D4, 02QA0ZZ, 02QB0ZZ, 02QC0ZZ
	33510, 33511, 33512, 33513, 33514, 33516

92980, 92981, 92982, 92984, 93455, 93457, 92928, 92929, 92933, 92934 

	ICD-9 Procedure Codes: 36, 360, 3603, 3604, 3606, 3607, 3609

ICD-10 Procedure Codes: 02700ZZ, 02710ZZ, 02720ZZ, 02730ZZ, 02C00ZZ, 02C10ZZ, 02C20ZZ, 02C30ZZ, 02C03ZZ, 02C04ZZ, 02C13ZZ, 02C14ZZ, 02C23ZZ, 02C24ZZ, 02C33ZZ, 02C34ZZ, 0210093, 02100A3, 02100J3, 02100K3, 02100Z3, 0210493, 02104A3, 02104J3, 02104K3, 02104Z3, 021008W, 021009W, 02100AW, 02100JW, 02100KW, 021048W, 021049W, 02104AW, 02104JW, 02104KW, 021108W, 021109W, 02110AW, 02110JW, 02110KW, 021148W, 021149W, 02114AW, 02114JW, 02114KW, 021208W, 021209W, 02120AW, 02120JW, 02120KW, 021248W, 021249W, 02124AW, 02124JW, 02124KW, 021308W, 021309W, 02130AW, 02130JW, 02130KW, 021348W, 021349W, 02134AW, 02134JW, 02134KW, 0210088, 0210098, 02100A8, 02100J8, 02100K8, 02100Z8, 0210089, 0210099, 02100A9, 02100J9, 02100K9, 02100Z9, 021008C, 021009C, 02100AC, 02100JC, 02100KC, 02100ZC, 0210488, 0210498, 02104A8, 02104J8, 02104K8, 02104Z8, 0210489, 0210499, 02104A9, 02104J9, 02104K9, 02104Z9, 021048C, 021049C, 02104AC, 02104JC, 02104KC, 02104ZC, 0211088, 0211098, 02110A8, 02110J8, 02110K8, 02110Z8, 0211089, 0211099, 02110A9, 02110J9, 02110K9, 02110Z9, 021108C, 021109C, 02110AC, 02110JC, 02110KC, 02110ZC, 0211488, 0211498, 02114A8, 02114J8, 02114K8, 02114Z8, 0211489, 0211499, 02114A9, 02114J9, 02114K9, 02114Z9, 021148C, 021149C, 02114AC, 02114JC, 02114KC, 02114ZC, 0212088, 0212098, 02120A8, 02120J8, 02120K8, 02120Z8, 0212089, 0212099, 02120A9, 02120J9, 02120K9, 02120Z9, 021208C, 021209C, 02120AC, 02120JC, 02120KC, 02120ZC, 0212488, 0212498, 02124A8, 02124J8, 02124K8, 02124Z8, 0212489, 0212499, 02124A9, 02124J9, 02124K9, 02124Z9, 021248C, 021249C, 02124AC, 02124JC, 02124KC, 02124ZC, 0213088, 0213098,
02130A8, 02130J8,
02130K8, 02130Z8,
0213089, 0213099,
02130A9, 02130J9, 02130K9, 02130Z9,
021308C, 021309C,
02130AC, 02130JC,
02130KC, 02130ZC, 0213488, 0213498, 02134A8, 02134J8, 02134K8, 02134Z8, 0213489, 0213499, 02134A9, 02134J9, 02134K9, 02134Z9, 021348C, 021349C, 02134AC, 02134JC,
02134KC, 02134ZC, 021008F, 021009F, 02100AF, 02100JF, 02100KF, 02104ZF, 021048F, 021049F, 02104AF, 02104JF, 02104KF, 02104ZF, 0210083, 0210093, 02100A3, 02100J3, 02100K3, 02100Z3, 0210483, 0210493, 02104A3, 02104J3, 02104K3, 02104Z3, 021K0Z8, 021K0Z9, 021K0ZC, 021K0ZW, 021K4Z8, 021K4Z9,
021K4ZC, 021K4ZW, 021L0Z8, 021L0Z9, 021L0ZC, 021L4Z8, 021L4Z9, 021L4ZC, 021K0Z5, 021L0Z5, 021K4Z5, 021L4Z5, 02QA4ZZ, 02QB4ZZ, 02QC4ZZ, 02QA3ZZ,
02QB3ZZ, 02QC3ZZ, 0210344, 02103D4, 0210444, 02104D4, 0211344, 02113D4,
0211444, 02114D4, 0212344, 02123D4, 0212444, 02124D4, 0213344, 02133D4, 0213444, 02134D4, 02QA0ZZ, 02QB0ZZ, 02QC0ZZ

	302, 303


	Retinopathy intravitreal injections 
	 
	 
	67028

	
	

	Photocoagulation
	 
	 
	67228

	
	

	Hypoglycemia
	251.0, 251.1, 251.2, 962.3, or 250.8 (if the patient does not have codes 2598, 2727, 681, 682, 6869, 7071, 7078, 7079, 7093, 7300, 7301, 7302, 7318) 
	E10641, E10649, E11641, E11649, E13641, E13649, E161, E162, T38.3X1A–T38.3X4A, and (E10618, E10620, E10621, E10622, E10628, E10630, E10638, E1065, E1069, E11618, E11620, E11621, E11622, E11628, E11630, E11638, E1169, E13618, E13620, E13621, E13622, E13628, E13630, E13638, E1365, E1369) unless any of (E341, E348, E7521, E7522, E75240, E75241, E75242, E75243, E75248, E75249, E753, E770, E771, E778, E779, L0201, L0211, L02211, L02212, L02213, L02214, L02215, L02216, L02219, L0231, L02411, L02412, L02413, L02414, L02415, L02416, L02419, L02511, L02512, L02519, L02611, L02612, L02619, L02811, L02818, L0291, L03011, L03012, L03019, L03021, L03022, L03029, L03031, L03032, L03039, L03041, L03042, L03049, L03111, L03112, L03113, L03114, L03115, L03116, L03119, L03121, L03122, L03123, L03124, L03125, L03126, L03129, L03211, L03212, L03221, L03222, L03311, L03312, L03313, L03314, L03315, L03316, L03317, L03319, L03321, L03322, L03323, L03324, L03325, L03326, L03327, L03329, L03811, L03818, L03891, L03898, L0390, L0391, L089, L921, L97101, L97102, L97103, L97104, L97109, L97111, L97112, L97113, L97114, L97119, L97121, L97122, L97123, L97124, L97129, L97201, L97202, L97203, L97204, L97209, L97211, L97212, L97213, L97214, L97219, L97221, L97222, L97223, L97224, L97229, L97301, L97302, L97303, L97304, L97309, L97311, L97312, L97313, L97314, L97319, L97321, L97322, L97323, L97324, L97329, L97401, L97402, L97403, L97404, L97409, L97411, L97412, L97413, L97414, L97419, L97421, L97422, L97423, L97424, L97429, L97501, L97502, L97503, L97504, L97509, L97511, L97512, L97513, L97514, L97519, L97521, L97522, L97523, L97524, L97529, L97801, L97802, L97803, L97804, L97809, L97811, L97812, L97813, L97814, L97819, L97821, L97822, L97823, L97824, L97829, L97901, L97902, L97903, L97904, L97909, L97911, L97912, L97913, L97914, L97919, L97921, L97922, L97923, L97924, L97929, L983, L98411, L98412, L98413, L98414, L98419, L98421, L98422, L98423, L98424, L98429, L98491, L98492, L98493, L98494, L98499, M4620, M4621, M4622, M4623, M4624, M4625, M4626, M4627, M4628, M8600, M86011, M86012, M86019, M86021, M86022, M86029, M86031, M86032, M86039, M86041, M86042, M86049, M86051, M86052, M86059, M86061, M86062, M86069, M86071, M86072, M86079, M8608, M8609, M8610, M86111, M86112, M86119, M86121, M86122, M86129, M86131, M86132, M86139, M86141, M86142, M86149, M86151, M86152, M86159, M86161, M86162, M86169, M86171, M86172, M86179, M8618, M8619, M8620, M86211, M86212, M86219, M86221, M86222, M86229, M86231, M86232, M86239, M86241, M86242, M86249, M86251, M86252, M86259, M86261, M86262, M86269, M86271, M86272, M86279, M8628, M8629, M8630, M86311, M86312, M86319, M86321, M86322, M86329, M86331, M86332, M86339, M86341, M86342, M86349, M86351, M86352, M86359, M86361, M86362, M86369, M86371, M86372, M86379, M8638, M8639, M8640, M86411, M86412, M86419, M86421, M86422, M86429, M86431, M86432, M86439, M86441, M86442, M86449, M86451, M86452, M86459, M86461, M86462, M86469, M86471, M86472, M86479, M8648, M8649, M8650, M86511, M86512, M86519, M86521, M86522, M86529, M86531, M86532, M86539, M86541, M86542, M86549, M86551, M86552, M86559, M86561, M86562, M86569, M86571, M86572, M86579, M8658, M8659, M8660, M86611, M86612, M86619, M86621, M86622, M86629, M86631, M86632, M86639, M86641, M86642, M86649, M86651, M86652, M86659, M86661, M86662, M86669, M86671, M86672, M86679, M8668, M8669, M868X0, M868X1, M868X2, M868X3, M868X4, M868X5, M868X6, M868X7, M868X8, M868X9, M869, M9080, M90811, M90812, M90819, M90821, M90822, M90829, M90831, M90832, M90839, M90841, M90842, M90849, M90851, M90852, M90859, M90861, M90862, M90869, M90871, M90872, M90879, M9088, M9089) are present 
	
	
	

	Ketoacidosis
	250.1
	E1010, E1011, E1310, E1311 
	
	
	

	Cancer
	140–149,150–159,160–165,170–176,179–189, 190–199, 200–209, 235–239
	C00–C26, C30–C34, C37–C41, C43–C49, C4A, C50–C58, C60–C79, C7A, C7B, C80–C86, C88, C90–C96, D03, D37–D39, D3A, D40–D49, Q85
	
	
	

	HIV/AIDS
	042
	B20
	
	
	

	Organ transplant
	 
	 
	
	
	001, 002, 005–007

	Pregnancy
	 
	 
	
	
	765–768, 774, 775, 781, 782


	Gestational diabetes
	648.80, 648.81, 648.82, 648.83, 648.84
	O24419, O24429, O24439, O99810,
O99814, O99815

	
	
	

	Secondary diabetes
	249.x
	E08.x, E09.x
	
	
	


*ICD-9, International Classification of Diseases, Ninth Revision. ICD-10, International Classification of Diseases, Tenth Revision. CPT codes, Current Procedural Terminology. DRG, Diagnosis-related group.





Supplemental Table 2: Estimated annual per person diabetes complication costs in Medicare beneficiaries with type 2 diabetes, in 2017 U.S. dollars, by sex
	Complications
	Estimated costs for male enrollees
	Estimated costs for female enrollees

	Short-term complications

	Hypoglycemia
	9,814.2
	9,119.4

	Ketoacidosis
	12,288.8
	13,537.0

	Microvascular complications

	Nephropathy
	9,843.9
	9,348.9

	Nephropathy history
	1,928.5
	1,803.1

	Kidney failure treated by dialysis
	52,550.6
	56,244.8

	Kidney failure treated by dialysis history
	36,832.9
	39,683.7

	Kidney failure treated by transplantation
	77,429.8
	82,525.4

	Kidney failure treated by transplantation history
	14,734.7
	15,794.4

	Neuropathy
	4,886.3
	4,274.3

	Neuropathy history
	987.1
	739.1

	Foot ulcer
	11,005.3
	10,001.9

	Foot ulcer history
	2,578.0
	2,098.6

	Lower-extremity amputation
	41,313.2
	37,190.3

	Lower-extremity amputation history
	8,558.9
	6,111.6

	Chronic retinopathy
	841.1
	573.8

	Chronic retinopathy history
	88.9
	(47.0)

	Retinopathy intravitreal injections
	4,018.4
	3,977.9

	Photocoagulation
	1,878.7
	1,332.6

	Blindness and vision loss
	7,069.4
	6,240.8

	Blindness and vision loss history
	506.0
	476.0

	Macrovascular complications

	Congestive heart failure
	13,101.9
	12,014.3

	Congestive heart failure history
	2,928.1
	3,012.8

	Myocardial infarction
	19,082.8
	18,785.0

	Myocardial infarction history
	1,752.9
	1,383.0

	Stroke
	12,890.0
	12,090.0

	Stroke history
	328.1
	73.3

	Angina
	5,478.4
	4,986.9

	Angina history
	362.0
	619.4

	Revascularization
	11,057.2
	11,317.9

	Revascularization history
	523.3
	550.5












Supplemental Table 3: Estimated annual per person diabetes complication costs in Medicare beneficiaries with type 2 diabetes, in 2017 U.S. dollars, by race/ethnicity
	Complications
	Estimated costs for white
	Estimated costs for black
	Estimated costs for Hispanic
	Estimated costs for Asian/Pacific Islander
	Estimated costs for American Indian / Alaska Native

	Short-term complications

	Hypoglycemia
	8,807.4
	11,574.3
	9,232.4
	9,520.1
	9,421.1

	Ketoacidosis
	12,266.7
	14,357.6
	15,354.0
	13,616.3
	15,541.5

	Microvascular complications

	Nephropathy
	9,570.3
	10,375.6
	9,056.9
	8,557.7
	8,527.9

	Nephropathy history
	1,879.8
	2,199.5
	1,585.3
	2,062.0
	1,692.3

	Kidney failure treated by dialysis
	51,706.2
	58,732.4
	58,282.9
	66,517.4
	46,698.1

	Kidney failure treated by dialysis history
	33,029.2
	47,366.3
	45,111.3
	52,337.9
	39,558.0

	Kidney failure treated by transplantation
	73,222.1
	92,219.1
	93,294.5
	88,904.1
	80,607.5

	Kidney failure treated by transplantation history
	13,469.1
	22,022.6
	23,806.5
	14,927.6
	17,989.0

	Neuropathy
	4,631.4
	4,623.9
	3,762.3
	4,645.7
	4,222.2

	Neuropathy history
	959.8
	576.0
	336.2
	1,297.7
	719.5

	Foot ulcer
	9,378.2
	15,945.7
	12,465.4
	12,764.7
	10,774.3

	Foot ulcer history
	2,207.1
	3,324.2
	2,367.4
	2,701.6
	2,499.3

	Lower-extremity amputation
	34,377.1
	50,615.1
	54,011.3
	54,029.3
	40,513.8

	Lower-extremity amputation history
	6,633.8
	8,151.1
	9,233.1
	6,257.4
	8,825.1

	Chronic retinopathy
	614.7
	734.6
	803.3
	1,092.7
	1,017.8

	Chronic retinopathy history
	73.5
	(430.2)
	(397.3)
	101.2
	466.6

	Retinopathy intravitreal injections
	4,383.0
	2,094.4
	2,114.9
	3,298.1
	2,135.4

	Photocoagulation
	1,619.7
	1,444.4
	1,705.2
	1,776.9
	2,043.4

	Blindness and vision loss
	6,744.2
	5,960.2
	5,401.4
	8,058.7
	4,755.8

	Blindness and vision loss history
	749.2
	534.7
	(1,834.1)
	1,019.6
	1,073.3

	Macrovascular complications

	Congestive heart failure
	12,516.9
	11,958.0
	12,005.0
	14,101.9
	11,489.7

	Congestive heart failure history
	2,928.4
	3,204.2
	3,206.3
	3,834.5
	3,329.0

	Myocardial infarction
	17,993.5
	21,886.9
	20,928.5
	24,351.0
	18,228.8

	Myocardial infarction history
	1,483.9
	1,731.6
	1,341.9
	2,036.1
	1,308.4

	Stroke
	11,583.7
	15,133.3
	13,717.7
	15,820.2
	13,552.8

	Stroke history
	51.5
	270.6
	692.4
	1,575.8
	1,865.1

	Angina
	5,287.6
	5,508.8
	4,513.6
	4,863.2
	5,482.9

	Angina history
	474.9
	676.6
	244.3
	1,193.4
	566.4

	Revascularization
	11,129.9
	12,319.0
	12,811.5
	12,661.6
	10,667.1

	Revascularization history
	559.8
	943.8
	754.7
	1,231.2
	473.2









Supplemental Table 4: Estimated annual per person diabetes complication costs in Medicare beneficiaries with type 2 diabetes, in 2017 U.S. dollars, by dual eligibility
	Complications
	Estimated costs for dual-eligible enrollees
	Estimated costs for Medicare only enrollees

	Short-term complications

	Hypoglycemia
	10,419.4
	8,119.8

	Ketoacidosis
	15,003.1
	11,844.4

	Microvascular complications

	Nephropathy
	11,039.8
	8,516.2

	Nephropathy history
	2,582.5
	1,671.6

	Kidney failure treated by dialysis
	60,481.7
	49,321.4

	Kidney failure treated by dialysis history
	43,123.8
	33,688.5

	Kidney failure treated by transplantation
	88,207.0
	75,052.9

	Kidney failure treated by transplantation history
	14,330.9
	12,275.6

	Neuropathy
	5,040.7
	4,279.9

	Neuropathy history
	1,079.0
	720.2

	Foot ulcer
	12,044.2
	8,871.1

	Foot ulcer history
	2,414.3
	2,305.2

	Lower-extremity amputation
	43,671.0
	34,325.0

	Lower-extremity amputation history
	5,391.2
	7,809.7

	Chronic retinopathy
	1,126.0
	471.9

	Chronic retinopathy history
	(160.4)
	23.7

	Retinopathy intravitreal injections
	2,837.0
	4,554.5

	Photocoagulation
	1,414.9
	1,774.4

	Blindness and vision loss
	6,128.3
	6,696.6

	Blindness and vision loss history
	521.5
	566.8

	Macrovascular complications

	Congestive heart failure
	11,632.6
	12,853.9

	Congestive heart failure history
	2,927.5
	3,080.5

	Myocardial infarction
	21,011.9
	17,195.7

	Myocardial infarction history
	2,012.7
	1,228.2

	Stroke
	13,882.3
	10,898.5

	Stroke history
	798.4
	(40.8)

	Angina
	5,408.9
	5,106.5

	Angina history
	1,124.0
	333.3

	Revascularization
	13,030.2
	10,819.8

	Revascularization history
	1,109.1
	480.5












Supplemental Table 5: Estimated annual per person diabetes complication costs in Medicare beneficiaries with type 2 diabetes, in 2017 U.S. dollars, with and without including beneficiaries with Medicare Part D
	Complications 
	Estimated costs by excluding beneficiaries without Part D
	Estimated costs by in including beneficiaries without Part D

	Short-term complications

	Hypoglycemia
	 9,399.2 
	 8,199.3 

	Ketoacidosis
	 13,015.7 
	 11,087.0 

	Microvascular complications

	Nephropathy
	 9,576.0 
	 8,565.0 

	Nephropathy history
	 1,875.2 
	 1,168.5 

	Kidney failure treated by dialysis
	 54,739.2 
	 51,584.8 

	Kidney failure treated by dialysis history
	 38,621.6 
	 37,748.1 

	Kidney failure treated by transplantation
	 79,859.8 
	 75,433.9 

	Kidney failure treated by transplantation history
	 15,568.1 
	 16,040.8 

	Neuropathy
	 4,561.9 
	 4,035.7 

	Neuropathy history
	 870.7 
	 309.4 

	Foot ulcer
	 10,433.3 
	 9,025.8 

	Foot ulcer history
	 2,303.7 
	 2,121.8 

	Lower-extremity amputation
	 39,617.7 
	 35,940.7 

	Lower-extremity amputation history
	 7,506.0 
	 11,212.8 

	Chronic retinopathy
	 681.8 
	 140.0 

	Chronic retinopathy history
	 (0.1)
	 (297.5)

	Retinopathy intravitreal injections
	 4,011.3 
	 3,171.1 

	Photocoagulation
	 1,558.3 
	 1,340.2 

	Blindness and vision loss
	 6,511.1 
	 6,480.7 

	Blindness and vision loss history
	 446.9 
	 276.4 

	Macrovascular complications

	Congestive heart failure
	 12,476.0 
	 12,411.5 

	Congestive heart failure history
	 2,990.8 
	 2,531.2 

	Myocardial infarction
	 18,981.5 
	 18,063.3 

	Myocardial infarction history
	 1,602.5 
	 1,487.8 

	Stroke
	 12,442.0 
	 11,565.5 

	Stroke history
	 159.9 
	 72.7 

	Angina
	 5,240.1 
	 4,666.9 

	Angina history
	 541.7 
	 37.3 

	Revascularization
	 11,300.6 
	 10,253.2 

	Revascularization history
	 575.8 
	 88.2 



Supplemental Table 6: Estimated annual per person diabetes complication costs in Medicare beneficiaries with type 2 diabetes, in 2017 U.S. dollars, with and without including those who switch to Medicare Advantage plans
	Complications
	Estimated costs by including those who switch to Medicare Advantage plans
	Estimated costs after excluding those who switch to Medicare Advantage plans

	Short-term complications

	Hypoglycemia
	9,399.2
	9,470.4

	Ketoacidosis
	13,015.7
	13,008.9

	Microvascular complications

	Nephropathy
	9,576.0
	9,677.2

	Nephropathy history
	1,875.2
	1,919.1

	Kidney failure treated by dialysis
	54,739.2
	54,653.5

	Kidney failure treated by dialysis history
	38,621.6
	38,684.1

	Kidney failure treated by transplantation
	79,859.8
	80,373.4

	Kidney failure treated by transplantation history
	15,568.1
	16,073.3

	Neuropathy
	4,561.9
	4,625.5

	Neuropathy history
	870.7
	905.3

	Foot ulcer
	10,433.3
	10,506.9

	Foot ulcer history
	2,303.7
	2,332.3

	Lower-extremity amputation
	39,617.7
	39,593.9

	Lower-extremity amputation history
	7,506.0
	7,534.8

	Chronic retinopathy
	681.8
	713.8

	Chronic retinopathy history
	(0.1)
	41.3

	Retinopathy intravitreal injections
	4,011.3
	4,018.6

	Photocoagulation
	1,558.3
	1,518.0

	Blindness and vision loss
	6,511.1
	6,585.9

	Blindness and vision loss history
	446.9
	562.1

	Macrovascular complications

	Congestive heart failure
	12,476.0
	12,501.5

	Congestive heart failure history
	2,990.8
	3,008.8

	Myocardial infarction
	18,981.5
	18,961.3

	Myocardial infarction history
	1,602.5
	1,595.1

	Stroke
	12,442.0
	12,467.8

	Stroke history
	159.9
	183.4

	Angina
	5,240.1
	5,251.3

	Angina history
	541.7
	566.4

	Revascularization
	11,300.6
	11,320.3

	Revascularization history
	575.8
	563.4














Appendix
The equation for the fixed effects model is: 
Yit = β1Xit + αi + uit [eq.1] 
αi (i=1….n) is the unknown fixed intercept for each beneficiary ( n beneficiary-specific intercepts). 
Yit is the dependent variable where i = beneficiary and t = time. 
Xit represents one independent variable. For example, complication status of the year.
β1 is the coefficient for that independent variable, which is the cost estimate for the complications in our study.
uit is the error term

Occurring year	Kidney ftransplantation	Kidney dialysis	LEA	MI	Ketoacidosis	CHF	Stroke	CardioVas	FootUlcer	Nephropathy	Hypoglycemia	VisionProbs	Angina	Neuropathy	Retinopathy injections	Photocoagulation	Retinopathy	79859.8	54739.199999999997	39617.699999999997	18981.5	13015.7	12476	12442	11330.6	10433.299999999999	9576	9399.2000000000007	6511.1	5240.1000000000004	4561.8999999999996	4011.3	1558.3	681.8	History year	Kidney ftransplantation	Kidney dialysis	LEA	MI	Ketoacidosis	CHF	Stroke	CardioVas	FootUlcer	Nephropathy	Hypoglycemia	VisionProbs	Angina	Neuropathy	Retinopathy injections	Photocoagulation	Retinopathy	15568.1	38621.599999999999	7506	1602.5	2990.8	159.9	575.79999999999995	2303.6999999999998	1875.2	446.9	541.70000000000005	870.7	



