Supplementary Table S1. Results of patient stratification based on selection among COPD patients use of maintenance medication on index date
	Categories
	Patient number
	High adherence
	Poor adherence

	
	
	N
	%
	N
	%

	All eligible patients
	11,708
	1261
	10.8%
	10,447
	89.2%

	Inhaled bronchodilators
	620
	225
	36.3%
	395
	63.7%

	Combination ICS/LABA
	3,419
	903
	26.4%
	2,516
	73.6%

	Oral medication
	7,669
	133
	1.7%
	7,536
	98.3%


Abbreviations: COPD=chronic obstructive pulmonary disease; ICS/LABA=inhaled corticosteroid/long-acting beta-2 agonist

Supplementary Table S2. Baseline characteristics of patients in the inhaled bronchodilator group 

	Characteristic
	High adherence (n=225)
	Poor adherence (n=395)
	p-value

	Age (years), n (%)

	<65
	56 (24.9)
	142 (36.0)
	

	65-74
	82 (36.4)
	116 (29.4)
	

	≥75
	87 (38.7)
	137 (34.7)
	

	Sex, n (%)
	
	
	<0.001

	Female
	32 (14.2)
	107 (27.1)
	

	Male
	193 (85.8)
	288 (72.9)
	

	CCI (no age adjustment)
	
	
	

	Mean±SD
	0.02±0.13
	0.03±0.18
	0.541

	Median
	0
	0
	

	Pre-index AECOPD frequency, n (%)
	
	
	<0.001

	0
	94 (41.8)
	229 (58.0)
	

	1 outpatient/ED
	22 (9.8)
	41 (10.4)
	

	≥2 outpatient/ED or having at least 1 inpatient AECOPD
	109 (48.4)
	125 (31.7)
	

	Pre-index SABA prescriptions, n (%)
	
	
	<0.001

	0 
	147 (65.3)
	315 (79.8)
	

	1-3
	63 (28.0)
	60 (15.2)
	

	>3
	15 (6.7)
	20 (5.1)
	

	Pre-index LAMA prescriptions, n (%)
	
	
	<0.001

	0 
	42 (18.7)
	174 (44.1)
	

	1-3
	22 (9.8)
	104 (26.3)
	

	>3
	161 (71.6)
	117 (29.6)
	

	Pre-index methylxanthines prescriptions, n (%)
	
	
	<0.001

	0 
	127 (56.4)
	295 (74.7)
	

	1-3
	65 (28.9)
	66 (16.7)
	

	>3
	33 (14.7)
	34 (8.6)
	

	Pre-index COPD related cost (USD)
	
	
	

	Mean±SD
	1451±2130
	1133±4352
	<0.001

	Median
	660
	158
	

	Pre-index COPD inpatient visits, n (%)
	
	
	0.003

	0
	156 (69.3)
	320 (81.0)
	

	1
	40 (17.8)
	48 (12.2)
	

	≥2
	29 (12.9)
	27 (6.8)
	


Abbreviations: COPD=chronic obstructive pulmonary disease; AECOPD=acute exacerbation of chronic obstructive pulmonary disease; SD=standard deviation; SABA=short-acting beta agonists; LAMA=long-acting muscarinic antagonists; CCI=Charlson Co-morbidity Index; ED=emergency department; USD=United States dollar
Supplementary Table S3. Baseline characteristics of patients in the oral medication group

	Characteristic
	High adherence (n=133)
	Poor adherence (n=7536)
	p-value

	Age (years), n (%)
	
	
	0.059

	<65
	12 (9.0)
	1231 (16.4)
	

	65-74
	34 (25.6)
	1953 (25.9)
	

	≥75
	87 (65.4)
	4347 (57.7)
	

	Missing
	0
	5 (0.0)
	

	Sex, n (%)
	
	
	0.019

	Female
	24 (18.1)
	2045 (27.1)
	

	Male
	109 (82.0)
	5491 (72.9)
	

	CCI (no age adjustment)
	
	
	

	Mean±SD
	0.01±0.09
	0.01±0.13
	0.744

	Median
	0
	0
	

	Pre-index AECOPD frequency, n (%)
	
	
	<0.001

	0
	31 (23.3)
	3701 (49.1)
	

	1 outpatient/ED
	7 (5.3)
	790 (10.5)
	

	≥2 outpatient/ED or having at least 1 inpatient AECOPD
	95 (71.4)
	3045 (40.4)
	

	Pre-index SABA prescriptions, n (%)
	
	
	<0.001

	0 
	57 (42.9)
	5777 (76.7)
	

	1-3
	47 (35.3)
	1356 (18.0)
	

	>3
	29 (21.8)
	403 (5.4)
	

	Pre-index LABA prescriptions, n (%)
	
	
	<0.001

	0-3
	97 (72.9)
	6928(91.9)
	

	4-6
	12 (9.0)
	304 (4.0)
	

	>6
	24 (18.1)
	304 (4.0)
	

	Pre-index LAMA prescriptions, n (%)
	
	
	<0.001

	0 
	110 (82.7)
	7070 (93.8)
	

	1-3
	14 (10.5)
	342 (4.5)
	

	>3
	9 (6.8)
	124 (1.7)
	

	Pre-index COPD related cost (USD)
	
	
	

	Mean±SD
	3744±6149
	990±3339
	<0.001

	Median
	943
	74
	

	Pre-index COPD inpatient visits, n (%)
	
	
	<0.001

	0
	67 (50.4)
	5,979 (79.3)
	

	1
	24 (18.1)
	876 (11.6)
	

	≥2
	42 (31.6)
	681 (9.0)
	


Abbreviations: COPD=chronic obstructive pulmonary disease; AECOPD=acute exacerbation of chronic obstructive pulmonary disease; SD=standard deviation; SABA=short-acting beta agonists; LAMA=long-acting muscarinic antagonists; CCI=Charlson Co-morbidity Index; ED=emergency department; USD=United States dollar
Supplementary Table S4. Results of interaction effect in COPD patients during the follow-up period
	Test for interaction1
	Exponentiated co-efficient
	Standard error
	95%CI
	p-value

	Relative risk of hospitalized AECOPD (high adherence vs. poor adherence)
	1.67
	0.25
	1.25, 2.24
	0.001

	Incident rate ratio of hospitalized AECOPD visits (high adherence vs. poor adherence)
	0.39
	0.09
	0.21, 0.57
	<0.001

	Hospitalized AECOPD cost comparison (USD; high adherence vs. poor adherence)
	0.61
	0.16
	0.30, 0.92
	<0.001


1. Test for interaction between drug category and adherence status (high or poor).
Supplementary Table S5. Baseline characteristics before and after propensity score matching
	Baseline Characteristics
	Before Matching
	After Matching

	
	Low adherence

(n=2516)
	High adherence

(n=903)
	Low adherence
(n=734)
	High adherence
(n=734)

	Age (years), n (%)
	
	
	
	

	<65  
	809 (32.2)
	243 (26.9)
	195 (26.6)
	188 (25.6)

	65-74
	825 (32.8)
	346 (38.3)
	284 (38.7)
	308 (42.0)

	≥75
	881 (35.0)
	314 (34.8)
	255 (34.7)
	238 (32.4)

	Sex, n (%)
	
	
	
	

	Male
	1976 (78.5)
	764 (84.6)
	626 (85.3)
	646 (88.0)

	Female
	540 (21.5)
	139 (15.4)
	108 (14.7)
	88 (12.0)

	Pre-index AECOPD frequency, n (%)
	
	
	
	

	0
	1306 (51.9)
	336 (37.2)
	294 (40.1)
	289 (39.4)

	1 outpatient or ED
	285 (11.3)
	141 (15.6)
	105 (14.3)
	114 (15.5)

	≥2 or having at least 1 hospitalized AECOPD
	925 (36.8)
	426 (47.2)
	335 (45.6)
	331 (45.1)

	CCI
	
	
	
	

	Mean±SD
	0.02±0.18
	0.03±0.18
	0.02±0.19
	0.03±0.18

	Median
	0
	0
	0
	0

	Pre-index SABA, n (%) 
	
	
	
	

	0 
	1831 (72.8)
	624 (69.1)
	524 (71.4)
	518 (70.6)

	1-3
	553 (22.0)
	209 (23.1)
	152 (20.7
	166 (22.6)

	>3
	132 (5.2)
	70 (7.8)
	58 (7.9)
	50 (6.8)

	Pre-index LAMA, n (%)
	
	
	
	

	0 
	2049 (81.4)
	663 (73.4)
	554 (75.5)
	555(75.6)

	1-3
	254 (10.1)
	84 (9.3)
	71 (9.7)
	68 (9.3)

	>3
	213 (8.5)
	156 (17.3)
	109 (14.8)
	111 (15.1)

	Pre-index methylxanthines, n (%)
	
	
	
	

	0 
	1540 (61.2)
	415 (46.0)
	347 (47.3)
	346 (47.1)

	1-3
	565 (22.5)
	196 (21.7)
	150 (20.4)
	153 (20.8)

	>3
	411 (16.3)
	292 (32.3)
	237 (32.3)
	235 (32.0)

	Pre-index COPD related cost (log transformed)
	
	
	
	

	Mean±SD
	5.77±3.88
	7.59±2.92
	7.15±3.18
	7.41±3.20

	Median
	7.36
	8.30
	7.98
	8.28

	Pre-index COPD inpatient visit times, n (%)
	
	
	
	

	0
	2006 (79.7)
	714 (79.1)
	569 (77.5)
	553 (75.3)

	1
	302 (12.0)
	113 (12.5)
	91 (12.4)
	111 (15.1)

	≥2
	208 (8.3)
	76 (8.4)
	74 (10.1)
	70 (9.5)


Abbreviation: COPD=chronic obstructive pulmonary disease; AECOPD=acute exacerbation of chronic obstructive pulmonary disease; SD=standard deviation; SABA=short-acting beta-agonists; LAMA=long-acting muscarinic antagonists; CCI=Charles Co-morbidity Index

Supplementary Table S6. Baseline characteristics balance diagnostics before and after matching
	Baseline Characteristics
	Before Matching
	After Matching
	Before Matching
	After Matching

	
	p-value
	p-value
	Standardized difference (%)
	Standardized difference (%)

	Age (years)
	
	
	
	

	<65  
	0.746
	0.678
	1.5
	-2.2

	65-74
	0.436
	0.202
	-3.7
	6.7

	≥75
	0.616
	0.348
	2.4
	-4.9

	Sex
	
	
	
	

	Male
	0.064
	0.125
	-8.8
	7.9

	Female
	0.064
	0.125
	8.8
	-7.9

	Pre-index AECOPD frequency
	
	
	
	

	0
	0.768
	0.79
	-1.4
	-1.4

	1 outpatient or ED
	0.313
	0.51
	4.8
	3.5

	≥2 or having at least 1 hospitalized AECOPD
	0.668
	0.834
	-2
	-1.1

	CCI
	0.899
	0.775
	0.6
	1.5

	Pre-index SABA 
	
	
	
	

	0 
	0.918
	0.73
	0.5
	-1.8

	1-3
	1
	0.375
	0
	4.5

	>3
	0.858
	0.424
	-0.8
	-4.1

	Pre-index LAMA
	
	
	
	

	0 
	0.785
	0.952
	-1.3
	0.3

	1-3
	0.871
	0.789
	0.8
	-1.4

	>3
	0.846
	0.884
	0.9
	0.7

	Pre-index methylxanthines
	
	
	
	

	0 
	0.703
	0.958
	1.8
	-0.3

	1-3
	0.353
	0.847
	4.4
	1

	>3
	0.222
	0.911
	-5.8
	-0.6

	Pre-index COPD related cost (log transformed)
	0.421
	0.126
	3.8
	8.5

	Pre-index COPD inpatient visit times
	
	
	
	

	0
	<0.001
	0.325
	18.7
	-5.1

	1
	0.057
	0.13
	-9.1
	7.8

	≥2
	0.001
	0.726
	-16
	-1.8


Note: 

1. Abbreviation: COPD=chronic obstructive pulmonary disease; AECOPD=acute exacerbation of chronic obstructive pulmonary disease; SD=standard deviation; SABA=short-acting beta-agonists; LAMA=long-acting muscarinic antagonists; CCI=Charles Co-morbidity Index

2. PSM method: greedy algorithm 1:1 nearest neighbor match with maximal caliper size of 0.008, without replacement; A standardized difference of greater than 10% represents a meaningful imbalance in a given covariate between two adherence groups. (Normand et al., 2001)
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