	
ONLINE SUPPLEMENTARY MATERIALS
Disease control, not severity, drives job absenteeism in young adults with asthma – a nationwide cohort study

Appendix 1 – Methods
1a – Definitions
· Specialist management
· Any individual registered in the DrAsthma database during 2014-2018 was considered to be under specialist management.
· ICS Dose equivalents
· ICS dose equivalents to standard particle, CFC-free beclomethasone (bcm) and other compounds and formulations (comp) were estimated per National Institute for Health and Care Excellence ICS doses using a coefficient calculated as:
.
· ICS Dose cut-offs
· National Institute for Health and Care Excellence: Below low dose (<200 micrograms daily), Low dose (200-599 micrograms daily), Moderate dose (600-1200 micrograms daily) and High dose (>1200 micrograms daily).
· Possible severe asthma
· Possible severe asthma was defined using International Severe Asthma Registry and GINA 2020 guidelines as GINA 2020 Step 4 (with either at least 2 systemic corticosteroid prescriptions or ³1 asthma-related (ICD-10 DJ0-2x, DJ45x) hospitalization) or GINA Step 5 treatment (regardless of exacerbations).
· Moderate exacerbations
· A moderate exacerbation was defined as a prescription of at least 37.5 mg prednisolone for 5 days or more equalling to redemption of a redeemed prescription of 187.5mg of prednisolone.
· Severe exacerbations
· Defined as an asthma-related (ICD-10 DJ0-2x, DJ45x) hospitalization.
· Welfare resource utilization
· Observation periods
· Observational period start: Date of first ICS container redemption from 1/1/2004-31/12/2018 unless below the age 18 as of 1/1/2004, where cohort entry was defined as first redemption after the day of the 18th birthday. 
· Observational period end: 31/12/2018 unless censored by 1) death or 2) emigration. For the background population, observation periods are set to the matching asthma patient’s observational period. 
· DREAM-code definitions
· Disability: Any permanent or temporary disability pension due to severe and chronic illness (DREAM 622, 74x, 771, 78x). 
· Temporary Sick Leave: Any temporary sick leave paid for by public sector funds, hereunder welfare issued while during eligibility assessment for disability welfare (DREAM 774, 81x, 87x, 89x).
· Unemployment: Unemployment benefits (DREAM 111, 115, 14x, 13x, 15x, 16x ,21x, 71x, 72x, 73x, 75x, 76x).
· WRU in DREAM is registered on a per-week basis from the first day of absence regardless of payee (employer or public services), however temporary sick leave of <14 days is not registered due to changes in reimbursement payees.


Appendix 2 – Supplementary Tables
Supplementary Table S1
Relative incidence of welfare use, stratified by asthma severity and adjusted for known risk factors in a 15-year follow-up cohort study consisting of 60,534 asthma patients in active treatment and 1:1 age- and sex-matched control population.

	
	Any welfare
	Sick leave
	Unemployment
	Disability

	
	IRR
	95% CI
	IRR
	95% CI
	IRR
	95% CI
	IRR
	95% CI

	Population
	
	
	
	
	
	
	
	

	Background Population
	1
	
	1
	
	1
	
	1
	

	Mild-to-moderate Asthma
	1.24
	1.21, 1.27
	1.37
	1.33, 1.42
	1.11
	1.07, 1.14
	1.67
	1.66, 1.67

	Possible Severe Asthma
	1.64
	1.52, 1.76
	1.78
	1.62, 1.96
	1.26
	1.15, 1.38
	2.64
	2.63, 2.65

	Age
	1.04
	1.04, 1.04
	1.06
	1.05, 1.06
	1.01
	1.01, 1.01
	1.08
	1.08, 1.08

	Male
	0.68
	0.67, 0.70
	0.54
	0.52, 0.56
	0.76
	0.74, 0.78
	0.65
	0.65, 0.65

	Charlson Score 2+
	2.26
	1.95, 2.64
	2.55
	2.10, 3.13
	1.45
	1.20, 1.78
	2.67
	2.66, 2.69

	Education
	
	
	
	
	
	
	
	

	Basic Education
	1
	
	1
	
	1
	
	1
	

	Vocational Education
	0.47
	0.45, 0.48
	1.16
	1.11, 1.21
	0.48
	0.46, 0.50
	0.23
	0.23, 0.23

	Higher Education
	0.23
	0.22, 0.24
	0.46
	0.44, 0.48
	0.29
	0.28, 0.30
	0.07
	0.07, 0.07







Supplementary Table S2
Relative incidence of welfare use, stratified by asthma control and adjusted for GINA 2020 Treatment Step and known risk factors in a 15-year follow-up cohort study consisting of 60,534 asthma patients in active treatment and 1:1 age- and sex-matched control population.
	
	Any welfare
	Sick leave
	Unemployment
	Disability

	
	IRR
	95% CI
	IRR
	95% CI
	IRR
	95% CI
	IRR
	95% CI

	Uncontrolled Asthma
	1.41
	1.35, 1.47
	1.42
	1.34, 1.50
	1.40
	1.32, 1.48
	1.26
	1.26, 1.27

	GINA 2020 Step
	
	
	
	
	
	
	
	

	Step 1
	1
	
	1
	
	1
	
	1
	

	Step 2
	0.91
	0.87, 0.95
	0.88
	0.83, 0.93
	0.85
	0.80, 0.90
	1.07
	1.06, 1.07

	Step 3
	0.91
	0.87, 0.95
	0.81
	0.77, 0.86
	0.84
	0.80, 0.89
	1.11
	1.10, 1.11

	Step 4
	0.95
	0.90, 1.01NS
	0.86
	0.80, 0.93
	0.88
	0.82, 0.95
	1.31
	1.31, 1.32

	Step 5
	1.09
	1.00, 1.18
	1.03
	0.92, 1.15NS
	0.91
	0.82, 1.02NS
	1.60
	1.59, 1.61

	Age
	1.04
	1.04, 1.05
	1.06
	1.05, 1.06
	1.01
	1.01, 1.01
	1.08
	1.08, 1.08

	Male
	0.64
	0.62, 0.66
	0.54
	0.52, 0.56
	0.72
	0.69, 0.75
	0.58
	0.58, 0.59

	Charlson Score ≥2
	2.17
	1.82, 2.63
	2.05
	1.62, 2.64
	1.33
	1.05, 1.71
	2.53
	2.52, 2.55

	Education
	
	
	
	
	
	
	
	

	Basic Education
	1
	
	1
	
	1
	
	1
	

	Vocational Education
	0.47
	0.45, 0.49
	1.17
	1.11, 1.24
	0.50
	0.47, 0.52
	0.24
	0.24, 0.24

	Higher Education
	0.23
	0.22, 0.24
	0.48
	0.45, 0.50
	0.30
	0.29, 0.32
	0.07
	0.07, 0.07


NS = Not statistically significant (p>0.05) versus reference

Supplementary Table S3
Relative incidence of welfare use, stratified by GINA 2020 Treatment Step and adjusted for known risk factors in a 15-year follow-up cohort study consisting of 60,534 asthma patients in active treatment and 1:1 age- and sex-matched control population.
	
	Any welfare
	Sick leave
	Unemployment
	Disability

	
	IRR
	95% CI
	IRR
	95% CI
	IRR
	95% CI
	IRR
	95% CI

	GINA 2020 Step
	
	
	
	
	
	
	
	

	Step 1
	1
	
	1
	
	1
	
	1
	

	Step 2
	0.93
	0.90, 0.97
	0.91
	0.86, 0.96
	0.87
	0.82, 0.92
	1.10
	1.09, 1.10

	Step 3
	0.92
	0.88, 0.96
	0.84
	0.80, 0.89
	0.87
	0.82, 0.92
	1.14
	1.14, 1.15

	Step 4
	1.02
	0.96, 1.08NS
	0.92
	0.85, 0.99
	0.94
	0.87, 1.01NS
	1.38
	1.38, 1.39

	Step 5
	1.20
	1.10, 1.30
	1.14
	1.03, 1.28
	1.00
	0.90, 1.12NS
	1.73
	1.72, 1.74

	Age
	1.05
	1.04, 1.05
	1.06
	1.06, 1.06
	1.01
	1.01, 1.01
	1.08
	1.08, 1.08

	Male
	0.64
	0.62, 0.66
	0.54
	0.52, 0.56
	0.72
	0.69, 0.75
	0.58
	0.58, 0.59

	Charlson Score ≥2
	2.34
	1.96, 2.82
	2.19
	1.73, 2.83
	1.41
	1.11, 1.81
	2.66
	2.64, 2.68

	Education
	
	
	
	
	
	
	
	

	Basic Education
	1
	
	1
	
	1
	
	1
	

	Vocational Education
	0.46
	0.44, 0.48
	1.17
	1.10, 1.24
	0.49
	0.46, 0.51
	0.23
	0.23, 0.23

	Higher Education
	0.22
	0.21, 0.23
	0.46
	0.44, 0.49
	0.29
	0.27, 0.30
	0.07
	0.07, 0.07


NS = Not statistically significant (p>0.05) versus reference



Supplementary Table S4
Relative incidence of welfare use, stratified by asthma diagnosis and asthma control variables and adjusted for known risk factors in a 15-year follow-up cohort study consisting of 60,534 asthma patients in active treatment and 1:1 age- and sex-matched control population.
	
	Impact of Asthma
	>600 SABA doses/y
	1+ Moderate Exacerbations
	1+ Severe Exacerbation

	
	IRR
	95% CI
	IRR
	95% CI
	IRR
	95% CI
	IRR
	95% CI

	Outcome
	
	
	2.07
	1.90, 2.26
	1.54
	1.39, 1.70
	1.40
	1.30, 1.50

	Background Population
	1
	
	-
	
	-
	
	-
	

	Mild-to-moderate Asthma
	1.52
	1.45, 1.61
	-
	
	-
	
	-
	

	Possible Severe Asthma
	3.65
	3.28, 4.05
	-
	
	-
	
	-
	

	GINA 2020 Step
	
	
	
	
	
	
	
	

	Step 1
	-
	
	1
	
	1
	
	1
	

	Step 2
	-
	
	1.05
	0.96, 1.15NS
	1.12
	1.02, 1.22
	1.05
	1.00, 1.10

	Step 3
	-
	
	1.20
	1.10, 1.31
	1.28
	1.17, 1.40
	1.17
	1.12, 1.23

	Step 4
	-
	
	1.67
	1.50, 1.86
	1.86
	1.67, 2.06
	1.41
	1.32, 1.50

	Step 5
	-
	
	2.41
	2.11, 2.75
	2.66
	2.33, 3.03
	1.78
	1.61, 1.97

	Age
	1.12
	1.12, 1.12
	
	
	1.12
	1.11, 1.12
	1.04
	1.04, 1.04

	Male
	0.52
	0.50, 0.55
	0.42
	0.39, 0.45
	0.44
	0.41, 0.47
	0.60
	0.58, 0.62

	Charlson Score ≥2
	4.08
	3.39, 4.89
	3.96
	3.14, 4.99
	4.01
	3.19, 5.04
	5.27
	3.75, 7.68

	Education
	
	
	
	
	
	
	
	

	Basic Education
	1
	
	1
	
	1
	
	1
	

	Vocational Education
	0.20
	0.19, 0.21
	0.20
	0.18, 0.21
	0.20
	0.18, 0.21
	1.27
	1.21, 1.33

	Higher Education
	0.06
	0.05, 0.06
	0.06
	0.06, 0.07
	0.06
	0.05, 0.06
	0.64
	0.61, 0.67


NS = Not statistically significant (p>0.05) versus reference
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