Supplementary Table 1. Characteristics of the 7-year cohort
	 
	Patients
	Exacerbations

	 
	N
	%
	N
	%

	Total
	51,462
	100
	18,580
	100

	Gender
	 
	 
	
	 

	Male
	22,585
	43.9
	6,636
	35.7

	Female
	28,877
	56.1
	11,944
	64.3

	Age categories
	 
	 
	
	 

	18-24
	8,970
	17.4
	2,482
	13.4

	25-34
	14,542
	28.3
	5,053
	27.2

	35-44
	21,696
	42.2
	8,431
	45.4

	45-54
	6,254
	12.2
	2,614
	14.1

	BMI
	 
	 
	
	 

	Normal
	16,935
	32.9
	5,518
	29.7

	Overweight
	14,905
	29.0
	5,421
	29.2

	Obese
	13,523
	26.3
	6,108
	32.9

	Underweight
	927
	1.8
	321
	1.7

	Missing
	5,172
	10.1
	1,212
	6.5

	Smoking
	 
	 
	
	 

	Never
	26,455
	51.4
	8,727
	47.0

	Current
	13,010
	25.3
	5,333
	28.7

	Ex
	11,976
	23.3
	4,520
	24.3

	IMD
	 
	 
	
	 

	1 (least deprived)
	12,243
	23.8
	3,730
	20.1

	2
	11,270
	21.9
	3,900
	21.0

	3
	9,866
	19.2
	3,626
	19.5

	4
	10,163
	19.7
	3,956
	21.3

	5
	7,880
	15.3
	3,359
	18.1

	Reflux
	 
	 
	
	 

	No
	46,580
	90.5
	16,309
	87.8

	Yes
	4,882
	9.5
	2,271
	12.2

	Rhinitis
	 
	 
	
	 

	No 
	29,057
	56.5
	9,872
	53.1

	Yes
	22,405
	43.5
	8,708
	46.9

	Atopy
	 
	 
	
	 

	No
	23,772
	46.2
	7,780
	41.9

	Yes
	27,690
	53.8
	10,800
	58.1

	Eosinophil (cells/µL)
	 
	 
	
	 

	0-200
	19,062
	37.0
	6,794
	36.6

	200-450
	15,748
	30.6
	6,627
	35.7

	≥ 450
	4,097
	8.0
	1,965
	10.6

	Missing
	12,555
	24.4
	3,194
	17.2

	COPD
	 
	 
	
	 

	No
	50,655
	98.4
	17,975
	96.7

	Yes
	807
	1.6
	605
	3.3

	Anxiety
	 
	 
	
	 

	No
	42,188
	82.0
	14,569
	78.4

	Yes
	9,274
	18.0
	4,011
	21.6

	Depression
	 
	 
	
	 

	No
	39,444
	76.6
	13,128
	70.7

	Yes
	12,018
	23.4
	5,452
	29.3

	Medication step
	 
	 
	
	 

	1
	24,816
	48.3
	6,684
	36.0

	2
	11,602
	22.6
	4,118
	22.2

	3
	4,238
	8.2
	1,838
	9.9

	4
	6,879
	13.4
	3,455
	18.6

	5
	3,274
	6.4
	2,087
	11.2

	6
	116
	0.2
	111
	0.6

	Not BTS
	498
	1.0
	262
	1.4


*by chi-square all variables were significantly different in the number of exacerbations (p<0.0001). 



Supplementary Table 2. Comparing characteristics of patients eligible and ineligible for the 7-year cohort.
	 
	Eligible
	Ineligible

	 
	N
	%
	N
	%

	Total
	51,462
	100
	159,262
	100

	Gender
	 
	 
	
	 

	Male
	22,585
	43.9%
	67,229
	42.2%

	Female
	28,877
	56.1%
	92,033
	57.8%

	Age categories
	 
	 
	
	 

	18-24
	8,970
	17.4%
	28,364
	17.8%

	25-34
	14,542
	28.3%
	44,685
	28.1%

	35-44
	21,696
	42.2%
	41,057
	25.8%

	45-54
	6,254
	12.2%
	45,156
	28.4%

	BMI
	 
	 
	
	 

	Normal
	16,935
	32.9%
	52,085
	32.7%

	Overweight
	14,905
	29.0%
	43,881
	27.6%

	Obese
	13,523
	26.3%
	41,179
	25.9%

	Underweight
	927
	1.8%
	2,952
	1.9%

	Smoking
	 
	 
	
	 

	Never
	26,455
	51.4%
	76,229
	47.9%

	Current
	13,010
	25.3%
	41,659
	26.2%

	Ex
	11,976
	23.3%
	41,076
	25.8%

	IMD
	 
	 
	
	 

	1 (least deprived)
	12,243
	23.8%
	32,815
	20.6%

	2
	11,270
	21.9%
	33,971
	21.3%

	3
	9,866
	19.2%
	31,511
	19.8%

	4
	10,163
	19.7%
	32,510
	20.4%

	5
	7,880
	15.3%
	28,332
	17.8%

	Reflux
	 
	 
	
	 

	No
	46,580
	90.5%
	146,994
	92.3%

	Yes
	4,882
	9.5%
	12,268
	7.7%

	Rhinitis
	 
	 
	
	 

	No 
	29,057
	56.5%
	100,715
	63.2%

	Yes
	22,405
	43.5%
	58,547
	36.8%

	Atopy
	 
	 
	
	 

	No
	23,772
	46.2%
	85,751
	46.2%

	Yes
	27,690
	53.8%
	73,511
	53.8%

	COPD
	 
	 
	
	 

	No
	50,655
	98.4%
	155,350
	97.5%

	Yes
	807
	1.6%
	3,912
	2.5%

	Anxiety
	 
	 
	
	 

	No
	42,188
	82.0%
	135,692
	85.2%

	Yes
	9,274
	18.0%
	23,570
	14.8%

	Depression
	 
	 
	
	 

	No
	39,444
	76.6%
	125,791
	79.0%

	Yes
	12,018
	23.4%
	33,471
	21.0%

	Medication step
	 
	 
	
	 

	1
	24,816
	48.2%
	61,544
	38.6%

	2
	11,602
	22.5%
	43,171
	27.1%

	3
	4,238
	8.2%
	14,423
	9.1%

	4
	6,879
	13.4%
	25,942
	16.3%

	5
	3,274
	6.4%
	11,389
	7.2%

	6
	116
	0.2%
	507
	0.3%

	Not BTS
	498
	1.0%
	2,049
	1.3%






Supplementary Table 3. Comparing the rates of exacerbations, in total and by severity, between adult asthma patients eligible or ineligible for the 7-year cohort.
	 
	Patients
	Median FU
(years)
	Person
years
	Exacerbations
	Rate per 
10 person-years
	95% CI

	Eligible for 7-year cohort
	51,462
	8.2
	3.6x105
	72777
	2.02
	1.97-2.07

	Ineligible for 7-year cohort
	159,262
	2.8
	4.3x105
	91289
	2.10
	2.06-2.14

	 
	 
	
	 
	
	 
	 

	Eligible
	 
	
	 
	
	 
	 

	Moderate exacerbation
	51,292
	8.2
	3.6x105
	71061
	1.98
	1.97-2.00

	Severe exacerbation
	32,352
	8.2
	2.5x105
	1716
	0.07
	0.07-0.07

	Ineligible
	 
	
	 
	
	 
	 

	Moderate exacerbation
	158,788
	2.8
	4.3x105
	88747
	2.05
	2.04-2.07

	Severe exacerbation
	126,706
	2.4
	3.5x105
	2542
	0.07
	0.07-0.08





Supplementary Table 4. Univariate analyses of the 7-year cohort showing factors associated with exacerbations in each exacerbation pattern
	 
	Sporadic
	Recurrent
	Frequent-exacerbator

	 
	Odds Ratio
	95 % CI
	p-value
	Odds Ratio
	95 % CI
	p-value
	Odds Ratio
	95 % CI
	p-value

	Gender
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Male
	Ref
	Ref
	Ref

	Female
	1.29
	1.22-1.37
	<0.0001
	1.78
	1.67-1.9
	<0.0001
	2.58
	1.95-3.43
	<0.0001

	Age category
	 
	 
	 
	 
	 
	 
	 
	 
	 

	18-25
	Ref
	Ref
	Ref

	25-34
	1.21
	1.11-1.32
	<0.0001
	1.2
	1.09-1.33
	<0.0001
	1.26
	0.75-2.11
	0.39

	35-44
	1.23
	1.13-1.34
	<0.0001
	1.36
	1.24-1.5
	<0.0001
	1.61
	1-2.61
	0.05

	45-54
	1.17
	1.05-1.3
	<0.0001
	1.46
	1.31-1.64
	<0.0001
	2
	1.19-3.36
	<0.05

	BMI
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Normal
	Ref
	Ref
	Ref

	Overweight
	1.16
	1.09-1.24
	<0.0001
	1.24
	1.16-1.34
	<0.0001
	1.34
	0.98-1.83
	0.07

	Obese
	1.33
	1.24-1.43
	<0.0001
	1.69
	1.57-1.81
	<0.0001
	1.8
	1.35-2.42
	<0.0001

	Underweight
	1.09
	0.89-1.33
	0.42
	1.11
	0.9-1.38
	0.34
	1.11
	0.45-2.74
	0.8

	Socioeconomic status
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1 (least deprived)
	Ref
	Ref
	Ref

	2
	1.05
	0.96-1.14
	0.28
	1.25
	1.15-1.37
	<0.0001
	2.01
	1.3-3.12
	<0.0001

	3
	1.14
	1.05-1.24
	<0.0001
	1.36
	1.24-1.49
	<0.0001
	2.52
	1.64-3.87
	<0.0001

	4
	1.17
	1.08-1.27
	<0.0001
	1.44
	1.32-1.58
	<0.0001
	1.92
	1.24-2.98
	<0.0001

	5
	1.21
	1.1-1.32
	<0.0001
	1.51
	1.37-1.66
	<0.0001
	2.68
	1.74-4.12
	<0.0001

	BTS step
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Step 1
	Ref
	Ref
	Ref

	Step 2
	1.3
	1.21-1.39
	<0.0001
	1.62
	1.5-1.74
	<0.0001
	2.35
	1.4-3.95
	<0.01

	Step 3
	1.57
	1.42-1.73
	<0.0001
	2.53
	2.29-2.8
	<0.0001
	5.44
	3.11-9.5
	<0.0001

	Step 4
	1.72
	1.59-1.87
	<0.0001
	3.34
	3.08-3.62
	<0.0001
	12.61
	8.18-19.45
	<0.0001

	Step 5
	2.2
	1.95-2.47
	<0.0001
	6.43
	5.79-7.13
	<0.0001
	38.86
	25.23-59.83
	<0.0001

	Step 6
	3.69
	0.92-14.77
	0.07
	Insufficient sample size
	Insufficient sample size

	Not BTS
	2.02
	1.55-2.63
	<0.0001
	3.9
	3.04-5
	<0.0001
	21.4
	10.06-45.53
	<0.0001

	Smoking history
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Never
	Ref
	Ref
	Ref

	Current
	1.23
	1.15-1.32
	<0.0001
	1.42
	1.32-1.53
	<0.0001
	1.78
	1.32-2.41
	<0.0001

	Ex-smoker
	1.07
	1-1.14
	0.05
	1.1
	1.03-1.18
	<0.05
	1.22
	0.9-1.65
	0.20

	Rhinitis
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	1.09
	1.07-1.28
	<0.001
	1.27
	1.20-1.35
	<0.0001
	1.36
	1.07-1.97
	<0.05

	Reflux
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	1.16
	1.06-1.27
	<0.0001
	1.24
	1.13-1.35
	<0.0001
	1.41
	1.03-1.92
	0.03

	COPD
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	1.98
	1.56-2.51
	<0.0001
	4.21
	3.43-5.16
	<0.0001
	11.89
	7.93-17.83
	<0.0001

	Depression
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	1.11
	1.04-1.19
	<0.0001
	1.29
	1.21-1.39
	<0.0001
	1.44
	1.09-1.9
	<0.05

	Atopy
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	1.09
	1.02-1.16
	0.01
	1.17
	1.09-1.24
	<0.0001
	1.15
	0.88-1.49
	0.30

	Anxiety
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	0.98
	0.91-1.06
	0.63
	1.06
	0.99-1.15
	<0.0001
	1.11
	0.83-1.47
	0.49

	Eosinophils
	 
	 
	 
	 
	 
	 
	 
	 
	 

	0-199
	Ref
	Ref
	Ref

	200-449
	1.17
	1.11-1.24
	<0.0001
	1.32
	1.24-1.4
	<0.0001
	1.34
	1.03-1.74
	<0.0001

	≥450
	1.36
	1.24-1.49
	<0.0001
	1.90
	1.73-2.08
	<0.0001
	2.91
	2.09-4.05
	<0.0001


Atopy excluded allergic rhinitis in the regression model due to collinearity








Supplementary Table 5. Characteristics of nested case-control
	 
	Cases
	Controls

	 
	N
	%
	N
	%

	Total
	4,734
	100
	11,752
	100

	Gender
	 
	 
	 
	 

	Male
	1,427
	30.1
	3,753
	31.9

	Female
	3,307
	69.9
	7,999
	68.1

	Age categories
	 
	 
	 
	 

	18-24
	457
	9.7
	1,202
	10.2

	25-34
	1,177
	24.9
	2,959
	25.2

	35-44
	2,468
	52.1
	6,008
	51.1

	45-54
	632
	13.4
	1,583
	13.5

	BMI
	 
	 
	 
	 

	Normal
	1,304
	27.5
	3,872
	32.9

	Overweight
	1,328
	28.1
	3,463
	29.5

	Obese
	1,797
	38.0
	3,406
	29.0

	Underweight
	87
	1.8
	183
	1.6

	     Missing
	218
	4.6
	828
	[bookmark: _GoBack]7.0

	Smoking
	 
	 
	 
	 

	Never
	2,011
	42.5
	5,877
	50.0

	Current
	1,513
	32.0
	3,009
	25.6

	Ex
	1,210
	25.6
	2,864
	24.4

	IMD
	 
	 
	 
	 

	1 (least deprived)
	883
	18.7
	2,644
	22.5

	2
	972
	20.5
	2,466
	21.0

	3
	891
	18.8
	2,235
	19.0

	4
	1,014
	21.4
	2,380
	20.3

	5
	974
	20.6
	2,024
	17.2

	Reflux
	 
	 
	 
	 

	No
	4,062
	85.8
	10,555
	89.8

	Yes
	672
	14.2
	1,197
	10.2

	Rhinitis
	 
	 
	 
	 

	No 
	3,914
	82.7
	6,660
	56.7

	Yes
	820
	17.3
	5,092
	43.3

	Atopy
	 
	 
	 
	 

	No
	2,009
	42.4
	5,407
	46.0

	Yes
	2,725
	57.6
	6,345
	54.0

	Eosinophil (cells/µL)
	 
	 
	 
	 

	0-200
	928
	19.6
	3,069
	26.1

	200-450
	812
	17.2
	2,240
	19.1

	≥ 450
	205
	4.3
	526
	4.5

	Missing
	2,789
	58.9
	5,917
	50.3

	COPD
	 
	 
	 
	 

	No
	4,460
	94.2
	11,524
	98.1

	Yes
	274
	5.8
	228
	1.9

	Anxiety
	 
	 
	 
	 

	No
	3,543
	74.8
	9,313
	79.2

	Yes
	1,191
	25.2
	2,439
	20.8

	Depression
	 
	 
	 
	 

	No
	3,167
	66.9
	8,550
	72.8

	Yes
	1,567
	33.1
	3,202
	27.2

	Medication step
	 
	 
	
	 

	1
	1,469
	31.0
	5,386
	45.8

	2
	985
	20.8
	2,749
	23.4

	3
	466
	9.8
	990
	8.4

	4
	992
	21.0
	1,715
	14.6

	5
	686
	14.5
	749
	6.4

	6
	52
	1.1
	32
	0.3

	Not BTS
	76
	1.6
	124
	1.1



 


Supplementary Table 6. Association between future exacerbation and exacerbations in past years 1 to 5, and all other characteristics, after adjusting for all other variables in the table 
	 
	Past year 1
	Past year 2
	Past year 3
	Past year 4
	Past year 5

	
	(recent)
	(distant)
	(distant)
	(distant)
	(distant)

	 
	AOR
	95% CI
	AOR
	95% CI
	AOR
	95% CI
	AOR
	95% CI
	AOR
	95% CI

	Exacerbation
	 
	
	 
	 
	
	 
	
	
	 
	 

	No
	reference
	reference
	reference
	reference
	reference

	Yes
	6.76
	6.14-7.45
	3.79
	3.47-4.14
	3.03
	2.78-3.31
	2.95
	2.69-3.23
	2.59
	2.36-2.84

	 
	 
	
	 
	 
	
	 
	
	
	 
	 

	SES
	 
	
	 
	 
	
	 
	
	
	 
	 

	1
	reference
	reference
	reference
	reference
	reference

	2
	1.12
	0.97-1.28
	1.1
	0.97-1.25
	1.12
	0.98-1.27
	1.13
	1-1.28
	1.13
	0.99-1.28

	3
	1.1
	0.95-1.27
	1.11
	0.96-1.27
	1.08
	0.95-1.24
	1.11
	0.97-1.27
	1.1
	0.96-1.26

	4
	1.11
	0.96-1.29
	1.11
	0.96-1.28
	1.12
	0.97-1.29
	1.14
	0.99-1.31
	1.12
	0.98-1.29

	5
	1.24
	1.05-1.46
	1.26
	1.08-1.48
	1.26
	1.08-1.48
	1.3
	1.12-1.52
	1.29
	1.11-1.5

	 
	 
	
	 
	 
	
	 
	
	
	 
	 

	BMI
	 
	
	 
	 
	
	 
	
	
	 
	 

	Normal
	reference
	reference
	reference
	reference
	reference

	Overweight
	1.13
	1.02-1.26
	1.11
	1.01-1.22
	1.12
	1.02-1.24
	1.12
	1.02-1.23
	1.12
	1.02-1.23

	Obese
	1.45
	1.32-1.6
	1.41
	1.29-1.55
	1.44
	1.32-1.58
	1.4
	1.28-1.54
	1.43
	1.31-1.57

	Underweight
	1.29
	0.96-1.74
	1.36
	1.03-1.8
	1.35
	1.02-1.78
	1.3
	0.98-1.71
	1.37
	1.04-1.8

	 
	 
	
	 
	 
	
	 
	
	
	 
	 

	Smoking
	 
	
	 
	 
	
	 
	
	
	 
	 

	Never
	reference
	reference
	reference
	reference
	reference

	Current
	1.2
	1.09-1.33
	1.3
	1.17-1.41
	1.3
	1.19-1.44
	1.3
	1.21-1.46
	1.3
	1.18-1.42

	Ex-smoker
	1.11
	1.00-1.22
	1.07
	1.00-1.21
	1.07
	1.01-1.21
	1.07
	1.01-1.22
	1.07
	1.01-1.21

	 
	 
	
	 
	 
	
	 
	
	
	 
	 

	BTS step
	 
	
	 
	 
	
	 
	
	
	 
	 

	BTS 1
	reference
	reference
	reference
	reference
	reference

	BTS 2
	1.17
	1.06-1.3
	1.21
	1.09-1.34
	1.24
	1.13-1.37
	1.23
	1.11-1.35
	1.24
	1.13-1.37

	BTS 3
	1.45
	1.25-1.67
	1.49
	1.3-1.71
	1.59
	1.39-1.81
	1.54
	1.35-1.76
	1.57
	1.37-1.79

	BTS 4
	1.61
	1.43-1.8
	1.71
	1.54-1.91
	1.8
	1.62-2
	1.77
	1.59-1.97
	1.8
	1.62-2

	BTS 5
	2.05
	1.79-2.36
	2.2
	1.93-2.51
	2.44
	2.15-2.78
	2.42
	2.13-2.75
	2.46
	2.16-2.79

	BTS 6
	1.54
	0.95-2.52
	2.1
	1.33-3.33
	2.41
	1.54-3.78
	2.64
	1.68-4.14
	2.94
	1.88-4.58

	Not BTS
	1.95
	1.39-2.74
	1.73
	1.25-2.4
	1.88
	1.36-2.6
	1.74
	1.27-2.4
	1.86
	1.36-2.55

	 
	 
	
	 
	 
	
	 
	
	
	 
	 

	Atopy
	 
	
	 
	 
	
	 
	
	
	 
	 

	No
	reference
	reference
	reference
	reference
	reference

	Yes
	1.15
	1.02-1.24
	1.16
	1.06-1.27
	1.18
	1.06-1.27
	1.16
	1.04-1.25
	1.16
	1.04-1.24

	 
	 
	
	 
	 
	
	 
	
	
	 
	 

	Rhinitis
	 
	
	 
	 
	
	 
	
	
	 
	 

	No
	reference
	reference
	reference
	reference
	reference

	Yes
	0.98
	0.90-1.06
	1.02
	0.94-1.10
	1.03
	0.97-1.18
	1.03
	0.96-1.12
	1.02
	0.94-1.10

	 
	 
	
	 
	 
	
	 
	
	
	 
	 

	COPD
	 
	
	 
	 
	
	 
	
	
	 
	 

	No
	reference
	reference
	reference
	reference
	reference

	Yes
	1.41
	1.13-1.76
	1.73
	1.41-2.13
	1.9
	1.55-2.33
	1.97
	1.61-2.42
	2.18
	1.78-2.66

	 
	 
	
	 
	 
	
	 
	
	
	 
	 

	Depression
	 
	
	 
	 
	
	 
	
	
	 
	 

	No
	reference
	reference
	reference
	reference
	reference

	Yes
	1.13
	1.02-1.25
	1.14
	1.04-1.26
	1.16
	1.06-1.27
	1.15
	1.05-1.27
	1.16
	1.06-1.27

	 
	 
	
	 
	 
	
	 
	
	
	 
	 

	Anxiety
	 
	
	 
	 
	
	 
	
	
	 
	 

	No
	reference
	reference
	reference
	reference
	reference

	Yes
	1
	0.84-1.14
	1.1
	0.88-1.18
	1.1
	0.88-1.18
	1.1
	0.98-1.24
	1.1
	0.98-1.24

	 
	 
	
	 
	 
	
	 
	
	
	 
	 

	Reflux
	 
	
	 
	 
	
	 
	
	
	 
	 

	No
	reference
	reference
	reference
	reference
	reference

	Yes
	1.19
	1.05-1.34
	1.18
	1.05-1.32
	1.22
	1.08-1.36
	1.23
	1.05-1.3
	1.25
	1.04-1.29




AOR=adjusted odds ratio; SES=socioeconomic status; p-value interpretations: ns=≥0.05, *=<0.05, **=<0.01, ^=<0.001. Atopy excluded allergic rhinitis in the regression model
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