Figure 1. Cohort and nested case-control study designs
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Figure 2. Number of patients having sporadic (only one year) or recurrent (two or more years) or frequent-exacerbator (every year) patterns during a 7 year period, by medication step
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Figure 3. The proportion of patients that exacerbated for the first time during follow-up by each consecutive year
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Table 1. Percentage of asthma patients in each exacerbation pattern by asthma severity
	Exacerbation pattern
	Step 1
	Step 2
	Step 3
	Step 4
	Step 5
	Step 6
	ALL

	No exacerbations
	73.1
	64.5
	56.6
	49.8
	36.3
	4.3
	63.9

	Sporadic exacerbation
	16.4
	19.6
	20.6
	21.3
	20.4
	4.3
	18.4

	Recurrent exacerbations
	10.4
	15.6
	22.2
	27.4
	39.8
	87.8
	17.0

	Frequent-exacerbator
	0.1
	0.3
	0.6
	1.5
	3.5
	3.6
	0.7


A sporadic exacerbation pattern was defined as ≥1 exacerbation in only one of the seven years, a recurrent exacerbation pattern was defined as >1 years of having an exacerbation and a frequent-exacerbator pattern was defined as ≥ 1 exacerbation every year.




Table 2. Factors associated with each exacerbation pattern
	 
	Sporadic
	Recurrent
	Frequent-exacerbator

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

	Gender
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Male
	Ref
	Ref
	Ref

	Female
	1.3
	1.3-1.4
	<0.0001
	1.8
	1.7-1.9
	<0.0001
	2.4
	1.9-3.1
	<0.0001

	Age category
	 
	 
	 
	 
	 
	 
	 
	 
	 

	18-25
	Ref
	Ref
	Ref

	25-34
	1.2
	1.1-1.3
	<0.0001
	1.2
	1.1-1.3
	<0.0001
	1.5
	0.9-2.5
	0.09

	35-44
	1.2
	1.1-1.3
	<0.0001
	1.3
	1.2-1.4
	<0.0001
	1.9
	1.2-3.0
	<0.01

	45-54
	1.2
	1.1-1.3
	<0.05
	1.4
	1.3-1.6
	<0.0001
	2.1
	1.3-3.6
	<0.01

	BMI
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Normal
	Ref
	Ref
	Ref

	Overweight
	1.2
	1.1-1.2
	<0.0001
	1.2
	1.1-1.3
	<0.0001
	1.3
	1.0-1.8
	<0.01

	Obese
	1.4
	1.3-1.4
	<0.0001
	1.7
	1.6-1.8
	<0.0001
	1.7
	1.3-2.3
	<0.0001

	Underweight
	1.1
	0.9-1.3
	0.4
	1.1
	0.9-1.3
	0.4
	1.0
	0.4-2.5
	1.0

	Socioeconomic status
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1 (least deprived)
	Ref
	Ref
	Ref

	2
	1.1
	1-1.2
	<0.05
	1.3
	1.2-1.4
	<0.0001
	2.0
	1.3-3.0
	<0.01

	3
	1.2
	1.1-1.3
	<0.0001
	1.4
	1.3-1.6
	<0.0001
	2.6
	1.7-3.9
	<0.0001

	4
	1.2
	1.1-1.3
	<0.0001
	1.5
	1.4-1.7
	<0.0001
	2.2
	1.4-3.2
	<0.0001

	5
	1.3
	1.2-1.4
	<0.0001
	1.7
	1.6-1.9
	<0.0001
	3.1
	2.1-4.6
	<0.0001

	Medication step
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Step 1
	Ref
	Ref
	Ref

	Step 2
	1.3
	1.2-1.4
	<0.0001
	1.6
	1.5-1.7
	<0.0001
	2.1
	1.3-3.4
	<0.01

	Step 3
	1.6
	1.4-1.7
	<0.0001
	2.6
	2.4-2.9
	<0.0001
	5.1
	3.0-8.6
	<0.0001

	Step 4
	1.8
	1.7-1.9
	<0.0001
	3.5
	3.3-3.8
	<0.0001
	13.0
	8.7-19.0
	<0.0001

	Step 5
	2.3
	2.1-2.6
	<0.0001
	6.8
	6.2-7.5
	<0.0001
	38.0
	26.0-57.0
	<0.0001

	Step 6
	3.9
	1.1-14
	<0.0001
	70.0
	28-117
	<0.0001
	3320.0
	1218-9048
	<0.0001

	Not BTS
	1.9
	1.5-2.5
	<0.05
	4.0
	3.2-5.0
	<0.0001
	22.0
	11.0-43.0
	<0.0001

	Smoking history
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ex-smoker
	Ref
	Ref
	Ref

	Smoker
	1.0
	1-1.1
	<0.001
	1.1
	1.0-1.1
	<0.0001
	1.0
	0.91-1.2
	0.5

	Rhinitis
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	1.1
	1.0-1.1
	<0.0001
	1.2
	1.1-1.3
	<0.0001
	1.6
	1.2-2.1
	<0.05

	Reflux
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	1.2
	1.1-1.3
	<0.0001
	1.3
	1.2-1.4
	<0.0001
	1.5
	1.1-2
	<0.01

	COPD
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	2.0
	1.6-2.5
	<0.0001
	4.7
	3.9-5.7
	<0.0001
	14.0
	9.6-20
	<0.0001

	Depression
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	1.2
	1.1-1.2
	<0.0001
	1.4
	1.3-1.5
	<0.0001
	1.5
	1.2-2
	<0.01

	Atopy
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	1.2
	1.1-1.2
	<0.0001
	1.2
	1.1-1.3
	<0.0001
	1.2
	0.96-1.6
	0.1

	Anxiety
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No
	Ref
	Ref
	Ref

	Yes
	1.0
	1.0-1.1
	0.3
	1.1
	1.0-1.2
	<0.0001
	1.1
	0.86-1.5
	0.4


Each variable is adjusted for all other variables shown.





Table 3. Association between history of a previous exacerbations and a future exacerbation, by number of exacerbations in that year and severity of exacerbations 
	Year of previous exacerbation
	Adjusted odds ratio
	95% CI
	Year of previous exacerbation
	Adjusted odds ratio
	95% CI

	
	
	
	
	
	

	Past year 1 (recent)
	
	Past year 1 (recent)
	 

	Single
	5.7
	5.0-6.4
	Moderate
	6.6
	6.0-7.3

	Multiple
	8.8
	7.6-10.1
	Severe
	14.1
	8.4-23.6

	Past year 2 (distant)
	
	Past year 2 (distant)
	 

	Single
	3.1
	2.8-3.5
	Moderate
	3.8
	3.4-4.1

	Multiple
	5.1
	4.5-5.8
	Severe
	4.8
	3.2-7.1

	Past year 3 (distant)
	
	Past year 3 (distant)
	 

	Single
	2.5
	2.3-2.8
	Moderate
	3.0
	2.8-3.3

	Multiple
	4.3
	3.7-4.9
	Severe
	2.6
	1.8-3.8

	Past year 4 (distant)
	
	Past year 4 (distant)
	 

	Single
	2.5
	2.2-2.8
	Moderate
	2.9
	2.7-3.2

	Multiple
	4.0
	3.5-4.5
	Severe
	3.5
	2.3-5.2

	Past year 5 (distant)
	
	Past year 5 (distant)
	 

	Single
	2.1
	1.9-2.4
	Moderate
	2.6
	2.3-2.8

	Multiple
	3.8
	3.3-4.4
	Severe
	3.0
	2.0-4.4


Adjusted for BMI, smoking history, medication step, COPD, anxiety, depression, reflux, rhinitis, atopy and socioeconomic status. Matched on gender, age and GP practice.




Figure E1. Study eligibility and numbers
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Figure E2. Distribution of time between exacerbations in people with more than 1 exacerbation during 7 years follow up
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Time between first and second exacerbation. Dotted red line shows the median time.



Figure E3. Seasonality of asthma exacerbations by exacerbation phenotypes: sporadic and recurrent 
[bookmark: _GoBack][image: ]
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