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[bookmark: _Toc98604921][bookmark: _Toc83057404][bookmark: _Toc83057405]eTable 1. ICD-9-CM and ICD-10-CM Codes for Opioid Use Disorder and Opioid Overdose
	ICD type
	ICD code
	ICD codes description

	Opioid use disorder

	ICD-9
	304.0X

	Opioid type dependence

	ICD-9
	304.7X
	Combinations of opioid type drug with any other drug dependence

	ICD-9
	305.5X
	Nondependent opioid abuse

	ICD-10
	F11.1X
	Opioid abuse

	ICD-10
	F11.2X
	Opioid dependence

	ICD-10
	Excluding F11.11, F11.21
	opioid-related disorders in remission and opioid dependence in remission

	Opioid overdose

	ICD-9
	965.00
	Poisoning by opium (alkaloids) unspecified

	ICD-9
	965.01
	Poisoning by heroin

	ICD-9
	965.02 
	Poisoning by methadone

	ICD-9
	965.09
	Poisoning by other opiates and related narcotics

	ICD-9
	E.850.0 
	Accidental poisoning by heroin

	ICD-9
	E.850.1 
	Accidental methadone poisoning

	ICD-9
	E.850.2 
	Accidental opioid poisoning- not elsewhere classified.

	ICD-9
	E935.0 
	Heroin causing adverse effects in therapeutic use

	ICD-9
	E935.1 
	Methadone causing adverse effects in therapeutic use

	ICD-9
	E935.2 
	Other opiates and related narcotics causing adverse effects in therapeutic use

	ICD-10
	T40.0X1A 
	Poisoning by opium, accidental (unintentional), initial encounter

	ICD-10
	T40.0X2A 
	Poisoning by opium, intentional self-harm, initial encounter

	ICD-10
	T40.0X3A 
	Poisoning by opium, assault, initial encounter

	ICD-10
	T40.0X4A 
	Poisoning by opium, undetermined, initial encounter

	ICD-10
	T40.1X1A 
	Poisoning by heroin, accidental (unintentional), initial encounter

	ICD-10
	T40.1X2A 
	Poisoning by heroin, intentional self-harm, initial encounter

	ICD-10
	T40.1X3A 
	Poisoning by heroin, assault, initial encounter

	ICD-10
	T40.1X4A 
	Poisoning by heroin, undetermined, initial encounter

	ICD-10
	T40.3X1A 
	Poisoning by methadone, accidental (unintentional), initial encounter

	ICD-10
	T40.3X2A 
	Poisoning by methadone, intentional self-harm, initial encounter

	ICD-10
	T40.3X3A 
	Poisoning by methadone, assault, initial encounter

	ICD-10
	T40.3X4A 
	Poisoning by methadone, undetermined, initial encounter

	ICD-10
	T40.2X1A 
	Poisoning by other opioids, accidental (unintentional), initial encounter

	ICD-10
	T40.2X2A 
	Poisoning by other opioids, intentional self-harm, initial encounter

	ICD-10
	T40.2X3A 
	Poisoning by other opioids, assault, initial encounter

	ICD-10
	T40.2X4A 
	Poisoning by other opioids, undetermined, initial encounter

	ICD-10
	T40.4X1A 
	Poisoning by other synthetic narcotics, accidental (unintentional), initial encounter

	ICD-10
	T40.4X2A 
	Poisoning by other synthetic narcotics, intentional self-harm, initial encounter

	ICD-10
	T40.4X3A 
	Poisoning by other synthetic narcotics, assault, initial encounter

	ICD-10
	T40.4X4A 
	Poisoning by other synthetic narcotics, undetermined, initial encounter

	ICD-10
	T40.601A 
	Poisoning by unspecified narcotics, accidental (unintentional), initial encounter

	ICD-10
	T40.602A 
	Poisoning by unspecified narcotics, intentional self-harm, initial encounter

	ICD-10
	T40.603A 
	Poisoning by unspecified narcotics, assault, initial encounter

	ICD-10
	T40.604A 
	Poisoning by unspecified narcotics, undetermined, initial encounter

	ICD-10
	T40.691A 
	Poisoning by other narcotics, accidental (unintentional), initial encounter

	ICD-10
	T40.692A 
	Poisoning by other narcotics, intentional self-harm, initial encounter

	ICD-10
	T40.693A 
	Poisoning by other narcotics, assault, initial encounter

	ICD-10
	T40.694A 
	Poisoning by other narcotics, undetermined, initial encounter



[bookmark: _Toc98604922]eTable 2. ICD-9-CM and ICD-10-CM Codes for Drug Overdose or Substance Use Disorder Other Than an Opioid to Identify Opioid Overdose
	ICD type
	ICD code
	ICD codes description

	ICD-9 
	965 (excluding codes for opioid and heroin overdose.)
	Poisoning by analgesics antipyretics and anti-rheumatics

	ICD-9 
	966 
	Poisoning by anticonvulsants and anti-parkinsonism drugs

	ICD-9 
	967 
	Poisoning by sedatives and hypnotics

	ICD-9 
	968 
	Poisoning by other central nervous system depressants and anesthetics

	ICD-9 
	969 
	Poisoning by psychotropic agents

	ICD-9 
	970 
	Poisoning by central nervous system stimulants

	ICD-9 
	971 
	Poisoning by drugs primarily affecting the autonomic nervous system

	ICD-9 
	972 
	Poisoning by agents primarily affecting the cardiovascular system

	ICD-9 
	973 
	Poisoning by agents primarily affecting the gastrointestinal system

	ICD-9 
	975 
	Poisoning by agents primarily acting on the smooth and skeletal muscles and respiratory system

	ICD-9 
	977 
	Poisoning by other and unspecified drugs and medicinal substances

	ICD-9 
	980 
	Toxic effect of alcohol

	ICD-9 
	989 
	Toxic effect of other substances chiefly nonmedicinal as to source

	ICD-9 
	303 
	Alcohol dependence syndrome

	ICD-9 
	304 
	Drug dependence

	ICD-9 
	305 
	Nondependent abuse of drugs

	ICD-10 
	F10 
	Alcohol related disorders

	ICD-10 
	F11 
	Opioid related disorders

	ICD-10 
	F12 
	Cannabis related disorders

	ICD-10 
	F13 
	Sedative, hypnotic, or anxiolytic related disorders

	ICD-10 
	F14 
	Cocaine related disorders

	ICD-10 
	F15 
	Other stimulant related disorders

	ICD-10 
	F16 
	Hallucinogen related disorders

	ICD-10 
	F17 
	Nicotine dependence

	ICD-10 
	F18 
	Inhalant related disorders

	ICD-10 
	F19 
	Other psychoactive substance related disorders

	ICD-10 
	T39 
	Poisoning by, adverse effect of and underdosing of nonopioid analgesics, antipyretics and antirheumatics

	ICD-10 
	T40 
	Poisoning by, adverse effect of and underdosing of narcotics and psychodysleptics [hallucinogens]

	ICD-10 
	T41 
	Poisoning by, adverse effect of and underdosing of anesthetics and therapeutic gases

	ICD-10 
	T42 
	Poisoning by, adverse effect of and underdosing of antiepileptic, sedative- hypnotic and antiparkinsonism drugs

	ICD-10 
	T43 
	Poisoning by, adverse effect of and underdosing of psychotropic drugs, not elsewhere classified

	ICD-10 
	T48 
	Poisoning by, adverse effect of and underdosing of agents primarily acting on smooth and skeletal muscles and the respiratory system

	ICD-10 
	T51 
	Toxic effect of alcohol

	ICD-10 
	T65 
	Toxic effect of other and unspecified substances



eTable 3. ICD-9-CM and ICD-10-CM Codes of Pain and Mental Conditions
	Conditions
	Definition
	ICD-9-CM
	ICD-10-CM

	Pain conditions
	Musculoskeletal connective tissue diseases
	71y.x (y=0 to 9), 72y.x (y= 0 to 9), 73y.x (y=0 to 9), 
	M32.10, M33.20, M33.90, M34.0, M34.1, M34.9, M35.00, M35.01, M35.5, M35.8, M35.9, M11.20, M11.2x9 (x= 1 to 7), M11.28, M11.29, M11.80, M11.8x9 (x= 1 to 7), M11.88, M11.89, M11.9, M02.00, M02.20, M02.9, M12.80. M14.60. M14.80, M14.80. M36.2. M36.3, M36.4, M05.00, M05.10, M05.30, M05.60, M06.1, M06.4, M06.9. M08.00. M08.3, M08.40, M12.00, M15.x (x= 0 to 9), M16.10, M16.7, M16.9, M17.10, M17.5, M17.9, M18.9, M19.0x9 (x= 1 to 4, 7), M19.2x9 (x = 1 to 4, 7), M19.90, M19.91, M19.93, M12.10, M12.1x9 (x= 1 to 7), M12.18, M12.19, M12.50x, M12.8x, M12.9, M13.1x, M13.8x, M22.40, M23.009, M23.2x, M23.202, M23.205, M23.305, M23.3x9, M23.3x9  (x=1, 2, 3, 5, 6), M23.40, M23.50, M23.8x9, M24, M25, M45.9, M46.00, M46.1, M46.80, M46.90, M49.80, M47.10, M47.12. M47.14. M47.16, M47.812, M47.814, M47.817, M47.819. M48.10. M48.20, M48.30, M48.9, M46.45, M46.40, M46.47, M50.x0 (x=0 to 3, 8, 9), M51.0x, M51.2x, M51.3x, M51.4x, M51.8x, M51.9, M96.1, M43.6. M48.02. M53.0. M53.1, M53.82, M54.02. M54.12, M54.13, M54.2. M67.88, M43.27. M43.28, M43.8x9, M48.0x (x=0, 4, 6, 8). M53.2X7, M53.2X8, M53.3. M53.9, M54.08. M54.1x (x=4 to 7), M54.30, M54.5, M54.6, M54.89, M54.9, M35.3, M25.70, M25.729, M70.1x, M70.2x, M70.3x, M70.40, M70.5x. M70.6x, M70.7x, M75.0x, M75.10x. M75.2x, M75.3x, M75.4x, M75.5x, M75.8x, M76.x0 (x=1, 2, 4, 5, 6), M76.829, M76.899, M77.x0 (x=0 to 5, 8, 9), M67.47, M70.30, D48.1, M20.10, M21.61, M21.62, M65.00, M65.20, M65.30, M65.4, M65.80, M65.849, M65.879, M65.9, M66.10, M66.18, M66.2x9 (x =3 to 6). M66.339, M66.349. M66.369, M66.829, M66.879, M66.88, M66.9, M67.00, M67.4x (x=0 to 6), M67.50, M67.80. M67.88, M67.90, M70.039, M70.40, M71.00, M71.20, M71.x0 (x=3 to 5, 8, 9), M75.120, M24.20, M35.7, M60.009, M60.10, M60.20, M61.00, M61.10, M61.40, M61.59, M61.9, M62.00, M62.10, M62.3, M62.40, M62.50, M62.838, M62.84, M62.89, M62.9, M72.x (x =0, 1, 2, 4, 6), M54.10, M60.9, M70.98, M72.9. M79.0. M79.x (x= 1 to 5). M79.609. M79.7, M79.81. M79.89, M79.9, R25.2, R29.898, M46.20. M46.30, M86.1x, M86.2x, M86.6x, M86.9. M86.9, M89.6x, M90.8x, M88.9, M89.40. M89.70, M90.60, M90.80, M42.00, M42.10, M91.80, M92.x0 (x = 3 to 8), M93.003, M93.1, M93.20, M93.80, M93.90, M48.4, M48.50XA, M80, M81.x, M84, M85, M87, M89, M89.00, M89.30. M89.8X9, M94, M94.0, M94.8X9, S02.91XK, S02.91XK, S02.92XK. S12.000K, S12.001K, S12.100K, S12.101K, S12.200K, S12.201K, S12.300K, S12.301K, S12.400K, S12.401K, S12.500K. S12.501K, S12.600K S12.601K, S22.9XXK. S32.9XXK. S42.009K, S42.009P. S42.209K, S42.209P. S42.90XK, S42.90XP, S52.90XK, S52.90XM. S52.90XN, S52.90XP, S52.90XQ, S52.90XR, S62.90XK. S62.90XP. S72.90XK, S72.90XM, S72.90XN, S72.90XP, S72.90XQ, S72.90XR, S82.009P, S82.009Q, S82.009R, S82.90XK, S82.90XM, S82.90XN, S82.90XP, S82.90XQ, S82.90XR, S92.819K, S92.819P, S92.909K, S92.909P, S92.919K. S92.919P, S99.209K, S99.209P, S99.219K, S99.219P, S99.229K, S99.229P, S99.239K, 99.239P, S99.249K, S99.249P, S99.299K, S99.299P, M21.40, M20.10. M20.20, M20.30, M20.40, M20.5X9, M20.60, M20.009. M20.019, M20.029. M20.039. M20.099, M21.029, M21.059. M21.069, M21.129. M21.159, M21.169, M21.339, M21.5x, M21.6X9, M21.759, M21.769, M21.80, M21.839, M21.859, M21.869, M21.90, M21.939, M21.959, M21.969, M40.00, M40.10, M40.209, M40.299. M40.40. M40.50. M41.x0 (x=0, 2, 3, 4, 5, 8), M41.9, M43.8X9, M43.8x9, M96.2, M96.3, M96.4, M96.5, M43.00, M43.10, M89.38, M89.8x8, M95.x, M99.83, M99.84, M99

	
	Osteoarthritis
	715.x
	M15.x, M16.x, M17.x, M18.x, M19.x

	
	Back pain
	721.42, 721.5-721.91, 722.10, 722.2, 722.30, 722.32, 722.52, 722.6, 722.73, 722.80, 722.83, 722.90, 722.93, 724.00, 724.02, 724.09, 724.2, 724.3, 724.4, 724.5, 724.6, 724.8, 724.9, 737.1x, 737.20, 737.3x, 738.4, 739.3, 739.4, 756.10, 756.12-756.19, 805.4, 805.6, 805.8, 846.0-846.9, 307.89, 996.4x
	F45.42, M40.00, M40.209, M40.299, M40.40, M41.00, M41.20, M41.30, M41.80, M41.9, M43.00, M43.10, M43.27, M43.28, M43.8X9, M46.40, M46.47, M47.10, M47.16, M47.819, M48.00, M48.061, M48.08, M48.10, M48.20, M48.30, M48.9, M51.06, M51.26, M51.27, M51.34, M51.35, M51.36, M51.37, M51.46, M51.47, M51.86, M51.87, M51.9, M53.2X7, M53.3, M53.9, M54.08, M54.14, M54.15, M54.16, M54.17, M54.30, M54.5, M54.89, M54.9, M96.1, M96.2, M96.3, M96.5, M97.9XXA, M99.03, M99.04, S12.9XXA, S22.009A, S32.009A, S32.10XA, S32.2XXA, S33.6XXA, S33.8XXA, S33.9XXA, T84.019A, T84.029A, T84.039A, T84.059A, T84.069A, T84.099A, T84.119A, T84.129A, T84.199A, T84.498A, Q76.0, Q76.1, Q76.2, Q76.419, Q76.49

	
	Neck pain
	723.xx, 721.0x, 721.1x, 722.0x, 722.4x, 839.0x, 839.1x, 847.0x, 722.x1 (x=3,7,8,9)
	M48.02, M53.0, M53.1, M54.2, M47.812, M47.12, M50.20, M50.30, M43.6, M53.82, M54.02, M54.12, M54.13, M67.88, S11.90XA, S11.90XA, S13.1x1A (x=0 to 8), S13.4XXA, S13.8XXA, M51.44, M51.45, M50.00, M96.1, M50.80, M50.90

	
	Chest pain
	413.9, 786.5x (x=0 to 2, 9)
	I20.8, I20.9, R07.9, R07.2, R07.1, R07.8x (x=1,2,9)

	
	Abdominal pain
	540.9, 553.1, 553.3, 564.1, 577.0, 533.90, 535.00, 550.90, 550.92, 553.2x (x=0,1,9), 590.80, 789.0x (x=0 to 7, 9), 541
	K35.80, K35.89, K42.9, K44.9, K58.x (x=1, 2, 8, 9), K85.9x (x=0 to 2, 9) , K27.9, K29.00, K40.90, K40.20, K43.9, K43.2, K46.9, N12, R10.9, R10.11, R10.12, R10.31, R10.32, R10.33, R10.13, R10.84, R10.10, R10.2, R10.30, K37

	
	Rheumatoid arthritis 
	714.x
	M05.x, M06.x, M08.yx (y=0,2,3,8,9), M12.0

	
	Headache/migraine
	346.xx, 784.0x, 307.81,
	G43.019, G43.109, G43.119, G43.711, 43.809, G43.819, G43.909, G43.919, G43.yx (y=A to D), G44.1, R51, G44.209

	
	Kidney/gallbladder stones
	592.0, 592.1, 592.9, 594.1, 574.10, 574.20, 575.10
	N20.x (x=0,1,9), N21.0, K80.18, K80.20, K81.9

	
	Fibromyalgia
	729.1
	M60.9, M79.1, M79.7

	
	Neuropathies
	250.60, 250.61, 250.62, 250.63, 357.2
	E11.40, E40.40, E08.42, E09.42, E10.42, E11.42, E13.42

	
	Menstrual/genital reproductive
	625.x (x=3,8,9), 626.6, 627.1, 627.2
	N94.6, N94.89, R10.2, N92.1, N95.0, N95.1

	
	Temporomandibular joint (TMJ)
	524.6x (x=0 to 3, 9)
	M26.60x (x=1 to 3, 9), M26.69, M26.61x (x=1 to 3, 9), M26.62x (x=1 to 3, 9), M26.63x (x=1 to 3, 9)

	Mental conditions
	Schizophrenia
	
	

	
	Mood disorders
	296.0x, 296.1x, 296.2x, 296.3x, 296.4x, 296.5x, 296.6x, 296.7x, 296.9x, 293.83, 296.80, 296.81, 296.82, 296.89, 311
	F30.x, F32.x, F33.x, F31.x, F34.8, F39, F06.30, F31.9, F30.8, F32.8, F31.81, F32.9

	
	Generalized anxiety disorder
	293.84, 300.0X, 300.10, 300.2X, 300.3X, 300.89, 300.9X, 308.X, 309.81, 313.0, 313.1, 313.21, 313.22, 313.3X, 313.82, 313.83
	F06.4, F40.x, F41.x, F42.x, F43.0, F43.1x, F44.9, F45.8, F48.8, F48.9, F93.8, F99, R45.7 

	
	Personality disorder
	301.0, 301.1x, 301.2x, 301.3x, 301.4x, 301.5x, 301.6, 301.7, 301.8x, 301.9
	F60.0, F34.0, F34.1, F60.89, F21, F60.1, F60.3, F60.5, F60.4, F60.7, F60.2, F60.3, F60.6, F60.81, F60.89, F60.9

	
	Miscellaneous mental health disorder (e.g., eating disorder, identify disorders)
	302.xx, 306.xx, 239.9x, 300.6x, 300.7x, 307.1x, 307.4x, 307.5x, 307.8x, 310.1x, 648.4x, 293.89, 300.11, 300.12, 300.13, 300.14, 300.15, 300.16, 300.19, 300.81, 300.82, 316, V40.2, V40.3x, V40.9, V67.3
	F52.0, F52.21, F52.31, F52.8, F64.x, F64.1, F65.x, F66, R37, Z87.890, F45.8, F45.9, F52.5, F59, D49.9, F48.1, F45.21, F45.22, F50.00, F51.01, F51.02, F51.03, F51.09, F51.11, F51.12, F51.19, F51.8, F51.9, F50.2, F50.8, F50.9, F98.21, F98.29, F98.3, F45.41, F45.42, G44.209, F07.0, O90.6, O99.34x, F06.1, F53, F44.4, F44.6, F44.0, F44.1, F44.81, F44.9, F44.89, F68.11, F68.8, F45.0, F45.1, F45.9, F54, F48.9, F69, Z91.83, F69, Z09



eTable 4 Characteristics of Medicare Beneficiaries With Breast Cancer by Opioid Use Trajectory Group: Systemic Endocrine Therapy Subgroup
	Trajectory groupa
	Overall
	Early discontinuation
	Minimal dose 
	  Very low dose 
	Moderate dose 
	Before IPTW
	After IPTW

	No. of beneficiaries
	38,265
	27,496
	7,064
	2,494
	1,211
	SMDmin
	SMDmax
	SMDmin
	SMDmax

	Percentage of the overall subgroup
	100%
	71.9%
	18.5%
	6.5%
	3.2%
	
	
	
	

	Patient demographics
	
	
	
	
	
	
	
	
	

	Age, years (%)
	
	
	
	
	
	
	
	
	

	<60
	5.2
	3.7
	6.5
	10.1
	21.2
	0.13
	0.55
	0.02
	0.11

	60-64
	3.1
	2.2
	4.2
	5.7
	11.2
	0.07
	0.37
	0.00
	0.06

	65-69
	27.1
	28.0
	26.7
	20.4
	23.5
	0.03
	0.18
	0.00
	0.11

	70-74
	26.1
	27.2
	24.2
	23.2
	19.7
	0.02
	0.18
	0.00
	0.06

	75-79
	19.0
	19.5
	18.2
	19.7
	11.7
	0.01
	0.22
	0.01
	0.14

	80-84
	12.2
	12.3
	12.6
	12.3
	7.5
	0.00
	0.17
	0.01
	0.08

	85-89
	5.7
	5.6
	6.0
	6.2
	NRc
	0.01
	0.09
	0.01
	0.09

	≥90
	1.6
	1.5
	1.6
	2.5
	NRc
	0.01
	0.12
	0.00
	0.03

	Race, %
	
	
	
	
	
	
	
	
	

	White
	84.5
	84.9
	83.5
	82.9
	86.5
	0.02
	0.10
	0.02
	0.24

	Black
	7.9
	6.9
	9.8
	12.4
	9.6
	0.01
	0.19
	0.01
	0.13

	Hispanic
	1.7
	1.4
	2.3
	2.4
	1.7
	0.00
	0.07
	0.00
	1.7

	Asian
	2.7
	3.1
	2.0
	1.0
	NRc
	0.07
	0.23
	0.03
	0.23

	Native American
	0.2
	0.2
	0.3
	NRc
	NRc
	0.01
	0.08
	0.00
	0.2

	Other
	2.1
	2.4
	1.3
	NRc
	1.3
	0.00
	0.13
	0.02
	0.11

	Unknown
	1.0
	1.1
	0.8
	NRc
	NRc
	0.04
	0.13
	0.01
	0.11

	Marital status, %
	
	
	
	
	
	
	
	
	

	Married
	34.0
	34.5
	34.9
	29.0
	28.1
	0.01
	0.15
	0.01
	0.04

	Single  
	8.6
	8.1
	9.3
	10.1
	13.5
	0.03
	0.18
	0.00
	0.12

	Otherb
	38.8
	39.8
	35.5
	37.0
	41.0
	0.03
	0.12
	0.00
	0.08

	Disability status, %
	16.2
	11.8
	21.1
	32.6
	53.6
	0.25
	1.00
	0.02
	0.18

	LIS and dual Medicaid eligibility, %
	
	
	
	
	
	
	
	
	

	No LIS/no dual eligibility
	73.6
	78
	68.6
	53.6
	45.7
	0.16
	0.7
	0.01
	0.18

	LIS or dual eligibility
	5.4
	4.7
	5.9
	9.0
	10.8
	0.05
	0.23
	0.00
	0.09

	LIS and dual eligibility
	20.9
	17.3
	25.5
	37.4
	43.4
	0.12
	0.59
	0.01
	0.14

	Metropolitan residence, %
	85.9
	87.1
	84.6
	78.9
	82.0
	0.07
	0.22
	0.01
	0.09

	County in low education status, %
	14.8
	13.4
	17.3
	21.3
	18.2
	0.02
	0.21
	0.01
	0.10

	Unemployment rate at county level, mean (SD)
	4.1 (1.3)
	4.0 (1.2)
	4.2 (1.4)
	4.3 (1.4)
	4.0 (1.4)
	0.00
	0.27
	0.00
	0.17

	Healthcare utilization
	
	
	
	
	
	
	
	
	

	Any hospitalization, %
	6.4
	5.0
	9.5
	11.1
	12.6
	0.04
	0.27
	0.03
	0.17

	Any ED visit, %
	4.1
	3.0
	6.1
	7.2
	10.6
	0.04
	0.31
	0.02
	0.15

	Outpatient visit, %
	
	
	
	
	
	
	
	
	

	0
	4.4
	4.6
	4.1
	3.6
	3.9
	0.01
	0.05
	0.00
	0.11

	1-4
	29.2
	30.4
	26.9
	25.8
	23.1
	0.02
	0.16
	0.00
	0.05

	5-7
	25.7
	26.5
	24.4
	22.0
	20.6
	0.03
	0.14
	0.01
	0.09

	8-11
	17.9
	18.1
	16.9
	17.3
	19.2
	0.01
	0.06
	0.01
	0.07

	≥12
	22.9
	20.4
	27.7
	31.3
	33.1
	0.04
	0.29
	0.02
	0.13

	Urine drug test, %
	1.3
	0.4
	1.5
	5.0
	13.4
	0.11
	0.53
	0.01
	0.13

	Breast cancer related characteristics
	
	
	
	
	
	
	
	
	

	Year of initial diagnosis, %
	
	
	
	
	
	
	
	
	

	2010
	6.7
	6.2
	8.0
	7.8
	8.8
	0.01
	0.1
	0.03
	0.11

	2011
	10.7
	10.1
	11.9
	13.0
	13.3
	0.01
	0.1
	0.00
	0.13

	2012
	11.1
	10.4
	12.2
	13.2
	15.4
	0.03
	0.15
	0.00
	0.17

	2013
	12.4
	12.2
	12.9
	13.3
	11.8
	0.01
	0.04
	0.00
	0.06

	2014
	13.4
	13.2
	14.1
	13.2
	14.0
	0.00
	0.03
	0.02
	0.1

	2015
	14.1
	14.3
	13.5
	12.8
	13.2
	0.01
	0.04
	0.00
	0.06

	2016
	14.5
	15.4
	12.1
	13.2
	11.4
	0.02
	0.12
	0.01
	0.04

	2017
	13.7
	14.9
	11.5
	9.7
	9.1
	0.02
	0.18
	0.03
	0.33

	Days from breast cancer diagnosis to active breast cancer therapy, mean (SD)
	189.7 (563.9)
	187.5 (563.0)
	197.9 (572.2)
	197.8 (568.5)
	188.2 (532.7)
	0.04
	0.17
	0.00
	0.09

	Cancer stage, %
	
	
	
	
	
	
	
	
	

	In situ 
	20.5
	20.7
	20.0
	19.7
	21.3
	0.01
	0.04
	0.02
	0.14

	Localized status 
	67.4
	68
	65.8
	66.8
	64
	0.02
	0.09
	0.01
	0.08

	Regional status with direct extension
	1.1
	1.0
	1.2
	1.2
	1.1
	0.00
	0.02
	0.00
	0.03

	Regional status with lymph nodes only
	10.0
	9.4
	11.6
	10.5
	12.3
	0.02
	0.09
	0.00
	0.04

	Regional status with extension and nodes
	1.0
	0.9
	1.3
	1.7
	1.3
	0.00
	0.08
	0.00
	0.04

	Tumor grade, %
	
	
	
	
	
	
	
	
	

	Grade 1
	27.6
	27.5
	27.4
	29.1
	26.8
	0.00
	0.05
	0.01
	0.14

	Grade 2
	46.6
	47.0
	45.5
	45.2
	45.7
	0.00
	0.04
	0.00
	0.14

	Grade 3
	18.7
	18.4
	19.7
	18.9
	20.6
	0.01
	0.06
	0.00
	0.04

	Grade 4
	0.6
	0.6
	0.8
	0.7
	NRc
	0.00
	0.02
	0.01
	0.05

	Unknown 
	6.5
	6.6
	6.6
	6.1
	NRc
	0.00
	0.02
	0.01
	0.07

	HER2/HR status, %
	
	
	
	
	
	
	
	
	

	HER2+/HR+
	3.3
	3.1
	3.5
	4.3
	4.6
	0.02
	0.08
	0.01
	0.16

	HER2+/HR-
	1.1
	0.9
	1.3
	1.2
	1.8
	0.00
	0.07
	0.01
	0.04

	HER2-/HR+
	67.1
	67.8
	65.2
	64.8
	65.1
	0.00
	0.06
	0.00
	0.02

	Triple negative
	3.5
	3.3
	4.0
	4.7
	3.6
	0.02
	0.07
	0.00
	0.10

	Unknown
	25.0
	24.8
	25.9
	25
	24.9
	0.00
	0.03
	0.01
	0.07

	Number of positive lymph nodes, %
	
	
	
	
	
	
	
	
	

	0
	50.3
	49.4
	52.9
	53.7
	49.6
	0.01
	0.09
	0.02
	0.11

	1-3
	7.0
	6.5
	8.3
	8.3
	8.7
	0.00
	0.08
	0.00
	0.03

	4-9
	0.9
	0.7
	1.4
	1.1
	1.1
	0.01
	0.07
	0.01
	0.04

	≥10
	16.2
	15.9
	16.0
	17.9
	18.8
	0.00
	0.08
	0.00
	0.19

	Unknown
	25.6
	27.5
	21.3
	19.0
	21.8
	0.01
	0.2
	0.03
	0.12

	Having cancer stage progression in baseline, %
	0.1
	0.1
	NRc
	NRc
	NRc
	0.01
	0.05
	0.01
	0.03

	Having cancer stage progression in trajectory period, %
	0.2
	0.1
	0.3
	NRc
	NRc
	0.01
	0.04
	0.01
	0.10

	Having second primary breast cancer in baseline, %
	5.1
	5.0
	5.4
	5.1
	4.9
	0.00
	0.02
	0.00
	0.05

	Having second primary breast cancer in trajectory period, %
	2.4
	2.4
	2.5
	1.9
	2.5
	0.00
	0.05
	0.00
	0.07

	Clinical characteristics
	
	
	
	
	
	
	
	
	

	NCI Comorbidities, mean (SD)
	0.51 (0.54)
	0.46 (0.51)
	0.63 (0.59)
	0.73 (0.63)
	0.76 (0.64)
	0.05
	0.23
	0.03
	0.34

	Pain condition, %
	
	
	
	
	
	
	
	
	

	Musculoskeletal conditions
	70.6
	65.9
	79.2
	86.9
	92.7
	0.19
	0.7
	0.03
	0.31

	Neuropathy
	6.0
	4.5
	8.8
	10.7
	15.1
	0.06
	0.36
	0.01
	0.14

	Fibromyalgia
	5.5
	3.8
	7.5
	10.8
	21.1
	0.11
	0.54
	0.01
	0.15

	Osteoarthritis
	54
	50.7
	60.3
	65.8
	67.6
	0.04
	0.35
	0.03
	0.24

	Rheumatoid arthritis
	3.2
	2.4
	4.1
	6.3
	8.3
	0.08
	0.26
	0.00
	0.06

	Temporomandibular joint
	0.4
	0.4
	0.5
	NRc
	NRc
	0.02
	0.07
	0.01
	0.06

	Abdominal pain
	16.7
	14.7
	20.4
	22.7
	27.7
	0.06
	0.32
	0.03
	0.17

	Back pain
	26.4
	20.8
	34.7
	46.7
	63.7
	0.25
	0.96
	0.04
	0.26

	Chest pain
	16.1
	14.2
	20.2
	22.4
	22.3
	0.00
	0.21
	0.00
	0.06

	Headache/migraine
	6.9
	5.7
	9.1
	10.5
	15.4
	0.05
	0.32
	0.02
	0.12

	Neck pain
	10.4
	8.6
	13.1
	15.3
	27.5
	0.07
	0.51
	0.01
	0.20

	Pelvic pain
	8.4
	8.2
	9.1
	7.7
	9.9
	0.02
	0.08
	0.01
	0.08

	Other
	42.0
	38.0
	50.0
	53.0
	62.8
	0.06
	0.51
	0.04
	0.21

	Mental health condition, %
	26.8
	23.5
	31.6
	38.6
	48.4
	0.15
	0.54
	0.01
	0.11

	History of AUD, %
	0.6
	0.4
	0.9
	1.0
	1.3
	0.01
	0.1
	0.02
	0.13

	Any gabapentinoid, %
	9.4
	5.8
	13.9
	24.3
	33.0
	0.2
	0.73
	0.02
	0.27

	Any muscle relaxant, %
	6.0
	3.3
	8.8
	16.4
	28.3
	0.23
	0.73
	0.02
	0.16

	Any other non-opioid analgesic, %
	18.3
	14.9
	26.3
	28.5
	28.4
	0.00
	0.34
	0.03
	0.16

	Any antipsychotic,%
	5.0
	4.4
	5.5
	7.9
	11.2
	0.05
	0.26
	0.01
	0.12

	Any antidepressant, %
	28.1
	23.2
	36.5
	43.3
	58.5
	0.14
	0.77
	0.03
	0.18

	Opioid use–related factors
	
	
	
	
	
	
	
	
	

	Chronic opioid use,%
	
	
	
	
	
	
	
	
	

	No opioid use
	22.9
	25
	24.9
	4.0
	1.7
	0.00
	0.73
	0.01
	0.50

	Intermittent use
	73.5
	74.9
	73.8
	73.2
	41.2
	0.01
	0.73
	0.04
	0.33

	Chronic use (≥90 consecutive days)
	3.6
	0.1
	1.3
	22.7
	57.1
	0.16
	1.63
	0.10
	0.33


Abbreviations: AUD, alcohol use disorder; ED, emergency department; HER2, Human epidermal growth factor receptor 2; HR, hormone receptor; IPTW, inverse probability of treatment weight; LIS, low-income subsidy; MME, morphine milligram equivalent; NR, not reported; NCI, National Cancer Institute; SD, standard deviation; SUD, substance use disorder
a To facilitate the labeling of opioid dose levels for each trajectory, we defined opioid use dose as minimal (<5 MME), very low (5-25 MME), low (26-50 MME), moderate (51-90 MME), and high (91-150 MME).
b Other marital status included divorced, separated, domestic partnership, widowed, and unknown/missing. 
c Number of patients less than 11 cannot be directly reported.

eTable 5. Characteristics of Medicare Beneficiaries With Breast Cancer by Opioid Use Trajectory Group: Adjuvant Chemotherapy Subgroup
	Trajectory groupa
	Overall
	Early discontinuation
	Minimal dose

	Low dose
	High dose
	Before IPTW
	After IPTW

	No. of beneficiaries
	9,558
	7,570
	1,233
	558
	197
	SMDmin
	SMDmax
	SMDmin
	SMDmax

	Percentage of the overall subgroup
	100%
	73.2%
	16.9%
	6.5%
	3.5%
	
	
	
	

	Patient demographics
	
	
	
	
	
	
	
	
	

	Age, years (%)
	
	
	
	
	
	
	
	
	

	<60
	10.1
	6.9
	15.2
	30.3
	45.2
	0.27
	0.97
	0.06
	0.30

	60-64
	5.1
	3.6
	8.5
	14.3
	15.7
	0.04
	0.42
	0.00
	0.15

	65-69
	34.5
	35.8
	31.9
	26.0
	21.8
	0.08
	0.31
	0.01
	0.08

	70-74
	26.9
	29.0
	21.5
	16.7
	11.7
	0.12
	0.44
	0.01
	0.13

	75-79
	14.3
	15.0
	14.7
	7.3
	NRc
	0.01
	0.36
	0.03
	0.12

	80-84
	6.5
	6.8
	6.2
	3.9
	NRc
	0.02
	0.34
	0.02
	0.08

	85-89
	2.2
	2.4
	NRc
	NRc
	NRc
	0.02
	0.16
	0.05
	0.29

	≥90
	0.5
	0.5
	NRc
	NRc
	NRc
	0.02
	0.10
	0.02
	0.10

	Race, %
	
	
	
	
	
	
	
	
	

	White
	80.7
	81.7
	77.5
	75.8
	75.1
	0.02
	0.16
	0.03
	0.18

	Black
	11.0
	9.3
	16.1
	19.5
	21.3
	0.04
	0.34
	0.04
	0.35

	Hispanic
	2.5
	2.4
	3.0
	2.3
	NRc
	0.01
	0.06
	0.01
	0.07

	Asian
	2.4
	2.7
	1.9
	NRc
	NRc
	0.06
	0.24
	0.01
	0.24

	Native American
	0.3
	0.3
	NRc
	NRc
	NRc
	0.00
	0.09
	0.01
	0.05

	Other
	2.3
	2.7
	1.0
	NRc
	NRc
	0.00
	0.17
	0.07
	0.22

	Unknown
	0.8
	0.9
	NRc
	NRc
	NRc
	0.8
	0.9
	0.3
	0.4

	Marital status, %
	
	
	
	
	
	
	
	
	

	Married
	35.4
	36.5
	32.7
	27.8
	28.9
	0.03
	0.19
	0.03
	0.16

	Single  
	9.7
	8.5
	13.5
	15.9
	14.2
	0.02
	0.23
	0.02
	0.20

	Otherb
	39.5
	39.9
	36.0
	42.1
	39.1
	0.02
	0.13
	0.01
	0.14

	Disability status, %
	23.6
	17.6
	33.8
	61.1
	81.2
	0.38
	1.65
	0.08
	0.40

	LIS and dual Medicaid eligibility, %
	
	
	
	
	
	
	
	
	

	No LIS/no dual eligibility
	67.7
	73.2
	52.3
	39.2
	33.5
	0.12
	0.87
	0.07
	0.27

	LIS or dual eligibility
	5.8
	5.1
	8.1
	9.7
	9.6
	0.00
	0.18
	0.03
	0.26

	LIS and dual eligibility
	26.4
	21.7
	39.6
	51.1
	56.9
	0.12
	0.77
	0.06
	0.27

	Metropolitan residence, %
	84.0
	85.1
	81.1
	78.1
	79.2
	0.03
	0.18
	0.02
	0.27

	County in low education status, %
	17.5
	16.5
	22.1
	19.2
	21.8
	0.01
	0.14
	0.01
	0.12

	Unemployment rate at county level, mean (SD)
	4.1 (1.3)
	4.1 (1.3)
	4.3 (1.3)
	4.5 (1.6)
	4.4 (1.3)
	0.01
	0.29
	0.04
	0.31

	Healthcare utilization
	
	
	
	
	
	
	
	
	

	Any hospitalization, %
	6.7
	5.5
	10.4
	12.7
	11.7
	0.03
	0.25
	0.04
	0.36

	Any ED visit, %
	4.3
	3.2
	7.9
	10.4
	8.1
	0.01
	0.29
	0.02
	0.21

	Outpatient visit, %
	
	
	
	
	
	
	
	
	

	0
	4.1
	4.4
	2.7
	3.0
	NRc
	0.02
	0.09
	0.04
	0.30

	1-4
	29.5
	30.7
	26.8
	21.7
	NRc
	0.00
	0.21
	0.03
	0.20

	5-7
	25.0
	26.0
	22.2
	19.9
	19.8
	0.00
	0.15
	0.00
	0.13

	8-11
	17.8
	17.7
	18.1
	18.5
	19.8
	0.01
	0.05
	0.02
	0.29

	≥12
	23.6
	21.2
	30.2
	36.9
	35.0
	0.04
	0.35
	0.01
	0.13

	Urine drug test, %
	2.0
	0.6
	2.4
	10.0
	27.4
	0.15
	0.84
	0.04
	0.27

	Breast cancer related characteristics
	
	
	
	
	
	
	
	
	

	Year of initial diagnosis, %
	
	
	
	
	
	
	
	
	

	2010
	7.1
	6.7
	8.1
	9.7
	9.6
	0.00
	0.11
	0.04
	0.18

	2011
	11.5
	10.8
	14.3
	14.3
	13.2
	0.00
	0.11
	0.00
	0.13

	2012
	12.8
	11.9
	15.8
	17.2
	16.2
	0.01
	0.15
	0.03
	0.17

	2013
	13.9
	13.8
	13.7
	14.3
	16.8
	0.00
	0.09
	0.01
	0.23

	2014
	14.4
	14.7
	14.4
	11.3
	13.7
	0.01
	0.10
	0.01
	0.27

	2015
	13.7
	14.0
	12.9
	12.2
	9.6
	0.02
	0.14
	0.01
	0.17

	2016
	12.2
	12.7
	9.4
	11.1
	10.2
	0.03
	0.11
	0.01
	0.13

	2017
	10.5
	11.3
	7.9
	6.3
	7.6
	0.01
	0.18
	0.04
	0.24

	Days from breast cancer diagnosis to active breast cancer therapy, mean (SD)
	265.4 (698.4)
	197.1 (602.1)
	156.6 (476.5)
	199.8 (586.3)
	177.9 (557.1)
	0.04
	0.15
	0.06
	0.30

	Cancer stage, %
	
	
	
	
	
	
	
	
	

	In situ 
	4.3
	4.4
	3.9
	NRc
	NRc
	0.01
	0.17
	0.03
	0.26

	Localized status 
	53.9
	54.9
	49.2
	51.6
	52.3
	0.01
	0.11
	0.01
	0.22

	Regional status with direct extension
	1.0
	1.1
	NRc
	NRc
	NRc
	0.02
	0.15
	0.02
	0.15

	Regional status with lymph nodes only
	37.2
	36.0
	42.4
	40.3
	43.1
	0.02
	0.15
	0.01
	0.36

	Regional status with extension and nodes
	3.5
	3.5
	NRc
	3.2
	NRc
	0.01
	0.04
	0.03
	0.16

	Tumor grade, %
	
	
	
	
	
	
	
	
	

	Grade 1
	10.1
	10.0
	11.2
	10.6
	9.6
	0.01
	0.05
	0.03
	0.33

	Grade 2
	39.5
	40.4
	36.7
	34.2
	39.1
	0.03
	0.13
	0.02
	0.16

	Grade 3
	45.7
	45.0
	47.6
	50.9
	47.2
	0.01
	0.12
	0.01
	0.13

	Grade 4
	0.4
	0.4
	NRc
	NRc
	NRc
	0.01
	0.11
	0.01
	0.09

	Unknown 
	4.1
	4.2
	NRc
	NRc
	NRc
	0.01
	0.02
	0.00
	0.10

	HER2/HR status, %
	
	
	
	
	
	
	
	
	

	HER2+/HR+
	16.2
	16.3
	16.2
	14.0
	14.7
	0.00
	0.07
	0.01
	0.12

	HER2+/HR-
	6.0
	5.9
	6.0
	7.0
	NRc
	0.01
	0.08
	0.03
	0.20

	HER2-/HR+
	50.6
	50.9
	50.1
	48.9
	48.7
	0.00
	0.04
	0.00
	0.04

	Triple negative
	16.6
	16.2
	16.8
	20.1
	21.3
	0.02
	0.13
	0.02
	0.28

	Unknown
	10.7
	10.7
	10.9
	10.0
	NRc
	0.00
	0.03
	0.01
	0.25

	Number of positive lymph nodes, %
	
	
	
	
	
	
	
	
	

	0
	38.9
	38.4
	40.2
	41.8
	41.6
	0.00
	0.07
	0.02
	0.21

	1-3
	20.5
	19.8
	24.3
	21.3
	22.3
	0.02
	0.11
	0.05
	0.30

	4-9
	7.2
	6.5
	8.9
	10.2
	11.7
	0.04
	0.18
	0.04
	0.22

	≥10
	7.9
	7.8
	9.2
	6.5
	7.6
	0.01
	0.10
	0.02
	0.21

	Unknown
	25.5
	27.5
	17.4
	20.3
	16.8
	0.02
	0.26
	0.06
	0.26

	Having cancer stage progression in baseline, %
	0.2
	0.2
	NRc
	NRc
	NRc
	0.00
	0.10
	0.01
	0.06

	Having cancer stage progression in trajectory period, %
	0.9
	0.8
	1.2
	NRc
	NRc
	0.01
	0.08
	0.02
	0.18

	Having second primary breast cancer in baseline, %
	6.0
	6.2
	5.8
	4.7
	5.6
	0.01
	0.07
	0.00
	0.19

	Having second primary breast cancer in trajectory period, %
	2.9
	2.9
	2.8
	2.3
	NRc
	0.01
	0.04
	0.00
	0.06

	Clinical characteristics
	
	
	
	
	
	
	
	
	

	NCI Comorbidities, mean (SD)
	0.50 (0.54)
	0.45 (0.50)
	0.59 (0.55)
	0.68 (0.57)
	0.66 (0.55)
	0.03
	0.42
	0.03
	0.18

	Pain condition, %
	
	
	
	
	
	
	
	
	

	Musculoskeletal conditions
	69.2
	65.2
	81.8
	86.7
	93.9
	0.14
	0.76
	0.09
	0.61

	Neuropathy
	5.8
	4.5
	9.5
	9.3
	19.3
	0.01
	0.47
	0.03
	0.26

	Fibromyalgia
	6.2
	4.3
	10.5
	15.4
	26.9
	0.15
	0.66
	0.01
	0.32

	Osteoarthritis
	51.1
	48.9
	58.5
	59.7
	64.5
	0.02
	0.32
	0.01
	0.14

	Rheumatoid arthritis
	4.1
	3.2
	7.5
	6.1
	10.7
	0.06
	0.30
	0.02
	0.16

	Temporomandibular joint
	0.3
	0.3
	NRc
	NRc
	NRc
	0.03
	0.08
	0.01
	0.08

	Abdominal pain
	17.6
	16.1
	21.5
	26.0
	26.9
	0.02
	0.27
	0.01
	0.36

	Back pain
	26.8
	21.3
	41.2
	53.6
	71.1
	0.25
	1.15
	0.12
	0.47

	Chest pain
	17.2
	16
	21.8
	20.3
	25.4
	0.04
	0.23
	0.00
	0.10

	Headache/migraine
	7.4
	6.4
	10.1
	11.5
	18.8
	0.04
	0.38
	0.05
	0.23

	Neck pain
	10.6
	8.5
	15.1
	20.1
	34.0
	0.13
	0.66
	0.02
	0.32

	Pelvic pain
	7.8
	7.7
	7.4
	8.8
	10.7
	0.01
	0.12
	0.02
	0.14

	Others
	43.4
	39.8
	54.6
	59.1
	67.5
	0.09
	0.58
	0.01
	0.53

	Mental health condition, %
	27.7
	24.4
	36.5
	43.4
	54.8
	0.14
	0.65
	0.04
	0.33

	History of AUD, %
	0.6
	0.5
	1.1
	NRc
	NRc
	0.01
	0.10
	0.01
	0.11

	Any gabapentinoid, %
	10.3
	6.5
	20.5
	30.8
	32.0
	0.03
	0.68
	0.00
	0.16

	Any muscle relaxant, %
	7.6
	4.5
	13.0
	25.1
	42.1
	0.30
	0.99
	0.10
	0.41

	Any other non-opioid analgesic, %
	21.0
	17.3
	33.7
	36.4
	37.6
	0.03
	0.47
	0.05
	0.28

	Any antipsychotic, %
	5.6
	4.7
	7.2
	10.8
	14.7
	0.11
	0.34
	0.01
	0.10

	Any antidepressant, %
	30.3
	25.4
	45.4
	53.6
	60.9
	0.15
	0.77
	0.09
	0.58

	Opioid use related factors
	
	
	
	
	
	
	
	
	

	Chronic opioid use,%
	
	
	
	
	
	
	
	
	

	No opioid use
	31.8
	36.9
	16.6
	6.5
	NRc
	0.32
	1.08
	0.09
	1.01

	Intermittent use
	63.8
	NRc
	76.0
	57.7
	NRc
	0.11
	0.82
	0.02
	0.54

	[bookmark: _Hlk115113095]Chronic use (≥90 consecutive days)
	4.4
	NRc
	7.4
	35.8
	61.4
	0.39
	1.78
	0.12
	0.48


Abbreviations: AUD, alcohol use disorder; ED, emergency department; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; IPTW, inverse probability of treatment weight; LIS, low-income subsidy; MME, morphine milligram equivalent; NR, not reported; NCI, National Cancer Institute; SD, standard deviation; SUD, substance use disorder
a To facilitate the labeling of opioid dose levels for each trajectory, we defined opioid use dose as minimal (<5 MME), very low (5-25 MME), low (26-50 MME), moderate (51-90 MME), and high (91-150 MME).
b Other in marital status included divorced, separated, domestic partnership, widowed, and unknown/missing. 
c Number of patients less than 11 cannot be directly reported.

eTable 6. Characteristics of Medicare Beneficiaries With Breast Cancer by Opioid Use Trajectory Group: Neoadjuvant Chemotherapy Subgroup
	Trajectory groupa
	Overall
	Early discontinuation
	Minimal dose 
	Low dose 
	High dose 
	Before IPTW
	After IPTW

	No. of beneficiaries
	3,550
	2,770
	477
	217
	86
	SMDmin
	SMDmax
	SMDmin
	SMDmax

	Percentage of the overall subgroup
	100%
	78.0%
	13.4%
	6.1%
	2.4%
	
	
	
	

	Patient demographics
	
	
	
	
	
	
	
	
	

	Age, years (%)
	
	
	
	
	
	
	
	
	

	<60
	13.5
	9.5
	20.5
	34.6
	50.0
	0.31
	0.99
	0.01
	0.36

	60-64
	4.4
	3.7
	6.3
	7.8
	NRc
	0.01
	0.19
	0.05
	0.30

	65-69
	34.8
	37.1
	28.1
	25.3
	22.1
	0.06
	0.33
	0.07
	0.40

	70-74
	25.0
	26.4
	23.5
	16.6
	NRc
	0.07
	0.42
	0.01
	0.57

	75-79
	13.6
	14.2
	13.4
	9.2
	NRc
	0.02
	0.24
	0.01
	0.24

	80-84
	5.8
	6.1
	5.5
	5.1
	NRc
	0.02
	0.19
	0.01
	0.25

	85-89
	2.4
	2.6
	NRc
	NRc
	NRc
	0.01
	0.23
	0.10
	0.30

	≥90
	0.4
	0.4
	NRc
	NRc
	NRc
	0.04
	0.14
	0.00
	0.12

	Race, %
	
	
	
	
	
	
	
	
	

	White
	79.5
	81.3
	74.4
	70.5
	72.1
	0.04
	0.25
	0.01
	0.19

	Black
	12.5
	10.1
	19.3
	24.4
	20.9
	0.04
	0.39
	0.02
	0.17

	Hispanic
	2.1
	2.1
	NRc
	NRc
	NRc
	0.00
	0.05
	0.03
	0.15

	Asian
	2.8
	3.1
	NRc
	NRc
	NRc
	0.03
	0.11
	0.01
	0.22

	Native American
	0.4
	NRc
	NRc
	NRc
	NRc
	0.01
	0.10
	0.00
	0.10

	Other
	1.9
	2.1
	NRc
	NRc
	NRc
	0.01
	0.15
	0.02
	0.17

	Unknown
	0.8
	NRc
	NRc
	NRc
	NRc
	0.8
	0.9
	0.3
	0.4

	Marital status, %
	
	
	
	
	
	
	
	
	

	Married
	36.5
	38.1
	34.6
	24.4
	23.3
	0.03
	0.33
	0.01
	0.42

	Single  
	12.2
	10.8
	15.9
	20.3
	17.4
	0.04
	0.26
	0.05
	0.22

	Otherb
	36.7
	36.2
	35.8
	39.2
	48.8
	0.01
	0.27
	0.07
	0.69

	Disability status, %
	26.3
	19.4
	41.9
	60.8
	75.6
	0.32
	1.36
	0.06
	0.88

	LIS and dual Medicaid eligibility, %
	
	
	
	
	
	
	
	
	

	No LIS/no dual eligibility
	65.3
	70.7
	53
	34.6
	36.0
	0.03
	0.78
	0.05
	0.45

	LIS or dual eligibility
	6.8
	6.2
	8.0
	9.2
	12.8
	0.05
	0.22
	0.03
	0.24

	LIS and dual eligibility
	27.9
	23.0
	39.0
	56.2
	51.2
	0.10
	0.72
	0.03
	0.33

	Metropolitan residence, %
	84.6
	85.1
	83.4
	82.5
	81.4
	0.03
	0.10
	0.03
	0.12

	County in low education status, n (%)
	17.8
	17.3
	19.9
	17.5
	23.3
	0.01
	0.15
	0.00
	0.06

	Unemployment rate at county level, mean (SD)
	4.2 (1.3)
	4.1 (1.3)
	4.2 (1.3)
	4.4 (1.6)
	4.3 (1.3)
	0.04
	0.30
	0.01
	0.28

	Healthcare utilization
	
	
	
	
	
	
	
	
	

	Any hospitalization, %
	8.8
	7.2
	12.2
	19.8
	14.0
	0.05
	0.38
	0.02
	0.23

	Any ED visit, %
	5.7
	4.3
	8.6
	12.9
	16.3
	0.10
	0.40
	0.01
	0.30

	Outpatient visit, %
	
	
	
	
	
	
	
	
	

	0
	4.5
	4.9
	2.7
	NRc
	NRc
	0.03
	0.14
	0.02
	0.27

	1-4
	22.1
	22.9
	19.7
	NRc
	16.3
	0.00
	0.17
	0.02
	0.18

	5-7
	19.1
	19.8
	18.4
	13.8
	NRc
	0.03
	0.19
	0.01
	0.10

	8-11
	17.5
	17.9
	17.2
	14.7
	15.1
	0.01
	0.09
	0.03
	0.30

	≥12
	36.8
	34.4
	41.9
	48.4
	53.5
	0.10
	0.39
	0.00
	0.42

	Urine test, n (%)
	2.0
	0.6
	2.4
	10.0
	27.4
	0.15
	0.84
	0.04
	0.27

	Breast cancer related characteristics
	
	
	
	
	
	
	
	
	

	Year of initial diagnosis, %
	
	
	
	
	
	
	
	
	

	2010
	5.0
	4.4
	5.9
	10.1
	NRc
	0.05
	0.22
	0.01
	0.10

	2011
	8.0
	7.1
	10.5
	12.9
	NRc
	0.04
	0.19
	0.01
	0.13

	2012
	8.4
	8.1
	10.7
	7.4
	NRc
	0.01
	0.12
	0.00
	0.10

	2013
	9.8
	9.6
	11.5
	8.3
	NRc
	0.01
	0.11
	0.02
	0.44

	2014
	11.9
	11.6
	14.3
	11.1
	NRc
	0.02
	0.15
	0.04
	0.37

	2015
	15.3
	15.9
	12.2
	14.3
	14.0
	0.01
	0.11
	0.00
	0.03

	2016
	17.6
	18.0
	15.7
	17.1
	15.1
	0.02
	0.08
	0.02
	0.14

	2017
	19.1
	20.3
	15.1
	13.4
	17.4
	0.05
	0.19
	0.07
	0.40

	Days from breast cancer diagnosis to breast cancer active therapy, mean (SD)
	265.4 (698.4)
	295.0 (766.0)
	205.5 (551.0)
	274.3 (681.8)
	246.1 (613.8)
	0.01
	0.13
	0.02
	0.24

	Cancer stage, %
	
	
	
	
	
	
	
	
	

	In situ 
	5.6
	6.1
	3.8
	NRc
	NRc
	0.01
	0.19
	0.04
	0.31

	Localized status 
	38.8
	39.7
	34.4
	38.2
	36.0
	0.03
	0.11
	0.01
	0.26

	Regional status with direct extension
	3.3
	3.2
	3.8
	NRc
	NRc
	0.03
	0.31
	0.03
	0.31

	Regional status with lymph nodes only
	39.3
	38.8
	39.6
	40.6
	47.7
	0.02
	0.18
	0.04
	0.18

	Regional status with extension and nodes
	12.9
	12.0
	18.2
	12.9
	14.0
	0.03
	0.18
	0.02
	0.41

	Tumor grade, %
	
	
	
	
	
	
	
	
	

	Grade 1
	9.8
	10.2
	NRc
	NRc
	NRc
	0.03
	0.20
	0.01
	0.26

	Grade 2
	36.8
	36.9
	38.4
	32.7
	32.6
	0.00
	0.12
	0.03
	0.24

	Grade 3
	46.1
	45.7
	44.7
	50.7
	52.3
	0.02
	0.15
	0.01
	0.08

	Grade 4
	0.4
	0.4
	NRc
	NRc
	NRc
	0.01
	0.09
	0.00
	0.08

	Unknown 
	7.0
	6.8
	7.3
	10.1
	NRc
	0.02
	0.33
	0.02
	0.59

	HER2/HR status, %
	
	
	
	
	
	
	
	
	

	HER2+/HR+
	18.6
	18.6
	16.6
	19.4
	27.9
	0.02
	0.28
	0.03
	0.47

	HER2+/HR-
	9.6
	9.9
	8.8
	8.8
	NRc
	0.00
	0.06
	0.00
	0.08

	HER2-/HR+
	41.9
	42
	43.6
	38.7
	38.4
	0.01
	0.11
	0.00
	0.26

	Triple negative
	17.7
	17.1
	20.3
	19.4
	18.6
	0.02
	0.08
	0.01
	0.16

	Unknown
	12.1
	12.3
	10.7
	13.8
	NRc
	0.05
	0.23
	0.03
	0.15

	Number of positive lymph nodes, %
	
	
	
	
	
	
	
	
	

	0
	33.7
	34.2
	31.9
	34.1
	25.6
	0.00
	0.19
	0.03
	0.60

	1-3
	18.9
	18.8
	19.7
	18.4
	NRc
	0.01
	0.06
	0.01
	0.11

	4-9
	6.7
	6.2
	8.6
	9.2
	NRc
	0.02
	0.11
	0.01
	0.09

	≥10
	19.8
	19.5
	22.2
	18.0
	19.8
	0.01
	0.11
	0.01
	0.24

	Unknown
	20.9
	21.4
	17.6
	20.3
	26.7
	0.03
	0.22
	0.02
	0.39

	Having cancer stage progression in baseline, %
	0.6
	0.7
	NRc
	NRc
	NRc
	0.02
	0.12
	0.00
	0.08

	Having cancer stage progression in trajectory period, %
	1.0
	0.9
	NRc
	NRc
	NRc
	0.04
	0.19
	0.00
	0.15

	Having second primary breast cancer in baseline, %
	4.2
	4.4
	3.4
	NRc
	NRc
	0.01
	0.05
	0.04
	0.25

	Having second primary breast cancer in trajectory period, %
	5.0
	5.0
	4.8
	NRc
	NRc
	0.01
	0.05
	0.03
	0.17

	Clinical characteristics
	
	
	
	
	
	
	
	
	

	NCI Comorbidities, mean (SD)
	0.50 (0.54)
	0.45
(0.52)
	0.55 (0.55)
	0.67 (0.60)
	0.65 (0.56)
	0.01
	0.38
	0.01
	0.42

	Pain condition, %
	
	
	
	
	
	
	
	
	

	Musculoskeletal conditions
	68.6
	65.1
	75.3
	87.6
	94.2
	0.22
	0.77
	0.03
	0.25

	Neuropathy
	6.1
	5.3
	5.9
	12.4
	16.3
	0.02
	0.36
	0.05
	0.15

	Fibromyalgia
	6.7
	5.1
	10.1
	15.2
	18.6
	0.09
	0.43
	0.01
	0.20

	Osteoarthritis
	51.4
	49.5
	58.3
	56.2
	61.6
	0.04
	0.25
	0.00
	0.11

	Rheumatoid arthritis
	4.9
	3.6
	7.5
	11.5
	16.3
	0.14
	0.43
	0.01
	0.11

	Temporomandibular joint
	NRc
	NRc
	NRc
	NRc
	NRc
	0.01
	0.10
	0.01
	0.08

	Abdominal pain
	16.7
	15.3
	19.5
	26.3
	22.1
	0.06
	0.27
	0.05
	0.21

	Back pain
	27.7
	23.0
	35.8
	54.4
	68.6
	0.29
	1.03
	0.00
	0.28

	Chest pain
	15.4
	14.3
	17.6
	19.8
	27.9
	0.06
	0.34
	0.00
	0.05

	Headache/migraine
	8.2
	6.6
	10.5
	19.4
	19.8
	0.01
	0.40
	0.03
	0.14

	Neck pain
	10.1
	8.8
	10.3
	19.4
	29.1
	0.05
	0.54
	0.05
	0.22

	Pelvic pain
	7.2
	7.0
	7.3
	9.2
	NRc
	0.01
	0.08
	0.00
	0.16

	Others
	43.9
	40.6
	50.7
	64.5
	60.5
	0.08
	0.49
	0.01
	0.61

	Mental health condition, %
	31.9
	28.7
	36.7
	51.2
	60.5
	0.17
	0.67
	0.03
	0.68

	History of AUD, %
	0.8
	0.8
	NRc
	NRc
	NRc
	0.01
	0.22
	0.03
	0.17

	Any gabapentinoid, %
	10.5
	6.9
	20.5
	25.3
	33.7
	0.11
	0.71
	0.06
	0.39

	Any muscle relaxant, %
	7.0
	3.9
	13.0
	20.3
	39.5
	0.20
	0.96
	0.05
	0.32

	Any other non-opioid analgesic, %
	19.9
	16.1
	31.2
	34.6
	44.2
	0.07
	0.64
	0.04
	0.44

	Any antipsychotic,%
	48.7
	48.6
	47.2
	50.2
	57.0
	0.03
	0.20
	0.02
	0.24

	Any antidepressant, %
	29.9
	25.6
	42.1
	50.2
	48.8
	0.03
	0.53
	0.07
	0.54

	Opioid use related factors
	
	
	
	
	
	
	
	
	

	Chronic opioid use,%
	
	
	
	
	
	
	
	
	

	No opioid use
	49.7
	58.7
	26.2
	5.1
	NRc
	0.03
	1.41
	0.09
	0.74

	[bookmark: _Hlk115113443]Intermittent use
	46.4
	NRc
	69.0
	65.9
	NRc
	0.06
	0.65
	0.16
	0.55

	Chronic use (≥90 consecutive days)
	3.9
	NRc
	4.8
	29.0
	55.8
	0.30
	1.58
	0.08
	0.49


Abbreviations: AUD, alcohol use disorder; ED, emergency department; HER2, Human epidermal growth factor receptor 2; HR, hormone receptor; IPTW, inverse probability of treatment weight; LIS, low-income subsidy; MME, morphine milligram equivalent; NR, not reported; NCI, National Cancer Institute; SD, standard deviation; SUD, substance use disorder
a To facilitate the labeling of opioid dose levels for each trajectory, we defined opioid use dose as minimal (<5 MME), very low (5-25 MME), low (26-50 MME), moderate (51-90 MME), and high (91-150 MME).
b Other in marital status included divorced, separated, domestic partnership, widowed, and unknown/missing.
c Number of patients less than 11 cannot be directly reported.

eTable 7 Nagin’s Diagnostic Criteria for Group-Based Trajectory Models of Opioid Use Among Medicare Beneficiaries with Breast Cancer Across 3 Treatment Typesa
	Trajectory Groupsb
	Number in Trajectory
	Model Estimate of Group Probability (95% CI)c
	Proportion Classified in Groupd
	Mean Posterior Probabilitye
	Odds of Correct Classificationf

	Systemic endocrine therapy
	
	
	
	
	

	1. Early discontinuation
	27,496
	71.4% (70.8, 72.0)
	71.9%
	97.9%
	18.7

	2. Minimal dose
	7,064
	18.9% (18.4, 19.5)
	18.5%
	94.1%
	69.9

	3. Very low dose
	2,494
	6.5% (6.3, 6.8)
	6.5%
	98.5%
	973.4

	4. Moderate dose 
	1,211
	3.2% (3.0, 3.3)
	3.2%
	99.3%
	4288.2

	Adjuvant chemotherapy
	
	
	
	
	

	1. Early discontinuation
	7,570
	79.2% (78.3, 80.0)
	79.2%
	99.6%
	73.5

	2. Minimal dose
	1,233
	12.9% (12.2, 13.7)
	12.9%
	97.4%
	253.1

	3. Low dose
	558
	5.8% (5.3, 6.3)
	5.8%
	97.7%
	694.6

	4. High dose
	197
	2.1% (1.8, 2.4)
	2.1%
	99.9%
	72910.8

	Neoadjuvant chemotherapy
	
	
	
	
	

	1. Minimal dose
	2,770
	77.9% (76.5, 79.4)
	78.0%
	99.4%
	43.3

	2. Very low dose
	477
	13.6% (12.3, 14.8)
	13.4%
	96.7%
	188.9

	3. Low dose
	217
	6.1% (5.3, 6.9)
	6.1%
	98.5%
	1035.1

	4. High dose
	86
	2.4% (1.9, 2.9)
	2.4%
	99.9%
	42574.1


Abbreviation: CI, confidence interval
a Largest Bayesian information criterion value was −1108693.5, −363651.3, and −145589.5 for systemic endocrine therapy, adjuvant chemotherapy, and neoadjuvant chemotherapy, respectively.
b To facilitate the labeling of opioid dose levels for each trajectory, we defined opioid use dose as minimal (<5 MME), very low (5-25 MME), low (26-50 MME), moderate (51-90 MME), and high (91-150 MME).
c 95% CIs, based on parametric bootstrap method, should be reasonably narrow.
d Proportion classified in group is based on the maximum posterior probability rule. The values of the proportion classified in the group should be similar to the model estimates of group probabilities in the third column.
e Mean posterior probability is calculated by averaging the posterior probabilities for a given group for all individuals included in this group by the maximum posterior probability rule. Acceptable values for this criterion are ≥0.7.
f Acceptable values of the odds of correct classification are ≥5. 
eTable 8. E-values of Hazard Ratio Estimates for Opioid Use Disorder or Overdose Risk Among Medicare Beneficiaries With Breast Cancer 
	Outcome
	OUD or overdose
	Opioid overdose
	OUD

	Trajectory Group
	aHR
(95% CI)
	E-value for aHR
	E-value for lower limit of 95% CI
	aHR
(95% CI)
	E-value for aHR
	E-value for lower limit of 95% CI
	aHR
(95% CI)
	E-value for aHR
	E-value for lower limit of 95% CI

	Systemic endocrine therapy (n=38,265)

	1. Early discontinuation (n=27,496; 71.9% of the subgroup)
	Ref
	Ref
	Ref
	Ref
	
	
	Ref
	
	

	2. Minimal dose (n=7,064; 18.5%)
	4.46
(3.09, 6.43)
	8.39
	5.63
	7.92
(1.22, 51.43)
	15.33
	1.74
	4.44
(3.06, 6.44)
	8.34
	5.56

	3. Very low dose (n=2,494; 6.5%)
	15.60
(10.74, 22.67)
	30.69
	20.97
	3.40
(0.23, 51.26)
	6.26
	1.00
	16.20
(11.11, 23.63)
	31.89
	21.70

	4. Moderate dose (n=1,211; 3.2%)
	58.55
(39.92, 85.86)
	116.60
	79.34
	17.33
(1.54, 195.67)
	34.16
	2.44
	61.23
(41.58, 90.18)
	121.96
	82.65

	[bookmark: _Hlk98595908]Adjuvant chemotherapy (n=9,558)

	1. Early discontinuation (n=7,570; 79.2%)
	Ref
	Ref
	Ref
	Ref
	
	
	Ref
	
	

	2. Minimal dose (n=1,233; 12.9%)
	3.80
(1.98, 7.32)
	7.06
	3.37
	5.25
(0.15, 186.84)
	9.97
	1.00
	3.95
(2.00, 7.84)
	7.38
	3.41

	3. Low dose (n=558; 5.8%)
	11.66
(6.01, 22.61)
	22.81
	11.50
	1.75
(0.01, 649.77)
	2.90
	1.00
	13.10
(6.62, 25.95)
	25.70
	12.71

	4. High dose (n=197; 2.1%)
	16.49
(5.90, 46.09)
	32.47
	11.28
	6.53
(0.01, 5399.63)
	12.54
	1.00
	17.75
(6.18, 50.99)
	35.01
	11.85

	Neoadjuvant chemotherapy (n=3,550)

	1. Minimal dose (n=2,770; 78%)
	Ref
	Ref
	Ref
	NRa
	NA
	NA
	Ref
	
	

	2. Very low dose (n=477; 13.4%)
	0.15
(0.02, 1.51)
	12.81
	1.00
	NRa
	NA
	NA
	0.15
(0.02, 1.49)
	13.09
	1.00

	3. Low dose (n=217; 6.1%)
	5.60
(1.91, 16.45)
	10.68
	3.22
	NRa
	NA
	NA
	5.32
(1.79, 15.84)
	10.11
	2.97

	4. High dose (n=86; 2.4%)
	3.73
(0.46, 30.13)
	6.92
	1.00
	NRa
	NA
	NA
	3.77
(0.46, 30.85)
	6.99
	1.00


Abbreviations: aHR, adjusted hazard ratio; CI, confidence interval; MME, morphine milligram equivalent; NA, not applicable; NR, not reported; OUD, opioid use disorder; Ref, reference group.

aNot reported because we required each trajectory group to have at least 2 outcome events to ensure we obtained valid risk estimates in Cox models.
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eTable 9. Opioid Use Trajectories and Subsequent Risk of Opioid Use Disorder or Overdose After 1.5-year Trajectory Period Among Medicare Beneficiaries With Breast Cancer by Treatment Type
	Trajectory Group
	Unadjusted HR
(95% CI)
	Adjusted HR
(95% CI)

	Systemic endocrine therapy (n=38,030)
	
	

	1. Early discontinuation (n=27,464; 72.2% of the subgroup)
	Ref
	Ref

	2. Minimal dose (n=7,021; 18.5%)
	7.23
(4.20-12.46)
	1.73
(1.43-2.09)

	3. Very low dose (n=2,436; 6.4%)
	25.08
(14.79-42.55)
	2.67
(2.05-3.48)

	4. Moderate dose (n=1,109; 2.9%)
	86.09
(52.25-141.85)
	6.20
(4.69-8.19)

	Adjuvant chemotherapy (n=9,477)
	
	

	1. Early discontinuation (n=7,558; 79.8%)
	Ref
	Ref

	2. Minimal dose (n=1,216; 12.8%)
	5.68
(2.51-12.88)
	2.33
(0.80-6.80)

	3. Low dose (n=528; 5.6%)
	25.42
(12.51-51.66)
	7.33
(2.52-21.31)

	4. High dose (n=175; 1.8%)
	68.32
(32.94-141.70)
	7.17
(0.87-59.24)

	Neoadjuvant chemotherapy (n=3,513)
	
	

	1. Minimal dose (n=2,759; 78.5%)
	Ref
	Ref

	2. Very low dose (n=477; 13.6%)
	1.14
(0.25-5.21)
	0.29
(0.03-3.25)

	3. Low dose (n=217; 6.2%)
	6.73
(2.32-19.55)
	1.27
(0.18-9.00)

	4. High dose (n=76; 2.2%)
	14.54
(4.55-46.42)
	0.99
(0.01-256.66)


Abbreviations: HR, hazard ratio, MME, morphine milligram equivalent; Ref, reference group.
aTo facilitate the labeling of opioid dose levels for each trajectory, we defined opioid use dose as minimal (<5 MME), very low (5-25 MME), low (26-50 MME), moderate (51-90 MME), and high (91-150 MME).
