Table S1. Definition of the covariates including socioeconomic status, lifestyle and family history.
	Variables
	Definition
	UK Biobank field code

	Age
	From Population characteristics at baseline.
	21022

	Gender
	From Population characteristics at baseline.
	31

	Ethnicity
	From Touchscreen questionnaire at baseline.
The ethnicity was defined as 
· White, 
· Asian (Asian or Asian British), 
· Black (Black or Black British), 
· other (Mixed, Chinese and Other ethnic group).
	21000

	Education level
	From Touchscreen questionnaire at baseline.
The education level was defined as:
· college or above (College or University degree), 
· A/AS/O levels or GCSE/CSE or equivalent (A levels/AS levels or equivalent, O levels/GCSEs or equivalent, CSEs or equivalent), 
· professional qualification (NVQ or HND or HNC or equivalent, and Other professional qualifications eg: nursing, teaching), 
· other (None of the above).
	6138

	Body mass index
	From Physical measures at baseline.
The body mass index was defined as: underweight [<18.5 kg/m2], normal [18.5-25 kg/m2), overweight [25-30 kg/m2) and obesity [≥30 kg/m2] [1].
	21001

	Townsend deprivation index
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]From Population characteristics at baseline. The TDI is a composite score based on unemployment, carelessness, houselessness, and household overcrowding [2].
	22189

	Smoking status
	From Touchscreen questionnaire at baseline.
The smoking status was defined as never, previous, and current smoker.
	20116

	Healthy diet
	From Touchscreen questionnaire at baseline.
Healthy diet was defined as meting ≥ 4 of 7 criteria below [3]:
1. Fruits (fresh fruit and dried fruit): ≥3 servings/day;
2. Vegetables (cooked vegetable and salad/raw vegetable): ≥3 servings/day;
3. Fish (oily fish and non-oily fish): ≥2 servings/week;
4. Processed meats: ≤1 servings/week;
5. Unprocessed red meat (beef, lamb/mutton, and pork): ≤1.5 servings/week;
6. whole grains (brown bread, wholemeal and wholegrain bread, bran and oat cereal): ≥3 servings/day;
7. Refined grains (white and other type of bread, biscuit cereal, muesli and other type of cereal): ≤1.5 servings/day.
	1289, 1299, 1309, 1319, 1329, 1339, 1349, 1369, 1379, 1389, 1438, 1448, 1458, 1468

	Physical activity
	From Touchscreen questionnaire at baseline.
Physical activity was quantified by summarizing the minutes of metabolic equivalent per week (MET-min/week) using the formula: metabolic equivalent coefficient (3.3 for walking, 4.0 for moderate-intensity physical activity, and 8.0 for vigorous-intensity physical activity) × weekly frequencies × durations of each physical activity [4]. Physical activity was classified into three levels according to the criteria of the International Physical Activity Questionnaire [5]: low (<600 MET-min/week), moderate (600~3000 MET-min/week), and high (≥3000 MET-min/week). 
	884, 894, 904, 914, 864, 874

	Family history of chronic bronchitis or emphysema
	From Touchscreen questionnaire at baseline.
A family history of chronic bronchitis or emphysema was defined as the presence of the disease in any parent or sibling.
	20107, 20110, 20111
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Table S2. The cumulative risk and median time to subsequent readmissions after a previous admission for COPD over time.
	Time
	1st Readmission
	2nd Readmission
	3rd Readmission
	4th Readmission

	2 Years
	43.59%
	62.21%
	72.08%
	79.43%

	4 Years
	56.19%
	76.17%
	84.29%
	90.16%

	6 Years
	63.30%
	83.06%
	89.73%
	94.70%

	8 Years
	67.96%
	86.22%
	91.77%
	96.38%

	10 Years
	71.02%
	88.08%
	93.55%
	96.38%

	12 Years
	73.03%
	89.80%
	93.55%
	-

	14 Years
	74.20%
	-
	-
	-

	Median time (years)
	2.85
	1.08
	0.68
	0.52


Note: “-” means not available. COPD: chronic obstructive pulmonary disease.


Table S3. The associations between demographic characteristics, lifestyle and risk of hospital admissions for COPD using complete data.
	Factor
	Total admissions
	First admission
	Readmissions

	
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI

	Age (Ref<60)
	2.01
	(1.91-2.11)
	2.90
	(2.75-3.06)
	1.25
	(1.18-1.31)

	Gender (Ref=Female)
	1.12
	(1.07-1.17)
	1.08
	(1.03-1.14)
	1.08
	(1.03-1.14)

	Ethnicity (Ref=White)
	
	
	
	
	
	

	    Asian
	1.21
	(1.02-1.44)
	1.23
	(1.02-1.49)
	1.02
	(0.84-1.24)

	    Black
	0.90
	(0.70-1.15)
	0.77
	(0.60-0.99)
	0.88
	(0.65-1.18)

	    Other
	1.17
	(0.98-1.40)
	0.95
	(0.78-1.16)
	1.19
	(0.98-1.44)

	Education (Ref= College or above)
	
	
	
	
	
	

	    A/AS/O levels or GCSE/CSE or equivalent
	1.35
	(1.27-1.44)
	1.38
	(1.28-1.48)
	1.17
	(1.08-1.26)

	    Professional qualification
	1.53
	(1.41-1.65)
	1.76
	(1.62-1.91)
	1.19
	(1.09-1.30)

	    Other
	1.66
	(1.55-1.78)
	2.43
	(2.26-2.61)
	1.21
	(1.12-1.31)

	Body mass index (Ref=Normal)
	
	
	
	
	
	

	    Underweight
	1.57
	(1.14-2.17)
	2.18
	(1.65-2.90)
	1.31
	(1.00-1.70)

	    Overweight
	1.07
	(1.01-1.13)
	1.04
	(0.98-1.11)
	1.00
	(0.94-1.07)

	    Obesity
	1.35
	(1.27-1.43)
	1.50
	(1.40-1.60)
	1.06
	(0.99-1.13)

	Townsend deprivation index
	1.04
	(1.04-1.05)
	1.08
	(1.07-1.08)
	1.02
	(1.01-1.03)

	Smoking status (Ref=Never-smokers)
	
	
	
	
	
	

	    Ex-smokes
	2.31
	(2.18-2.46)
	2.47
	(2.32-2.62)
	1.59
	(1.47-1.72)

	    Current smokers
	4.12
	(3.84-4.41)
	7.41
	(6.92-7.93)
	1.83
	(1.69-1.99)

	Health diet (Ref=No)
	0.88
	(0.84-0.92)
	0.79
	(0.75-0.83)
	0.94
	(0.90-0.99)

	Physical activity (Ref=Low)
	
	
	
	
	
	

	    Moderate
	0.86
	(0.81-0.91)
	0.76
	(0.72-0.81)
	0.93
	(0.88-0.99)

	    High
	0.86
	(0.81-0.92)
	0.78
	(0.73-0.84)
	0.88
	(0.82-0.94)

	Family history of Chronic bronchitis or emphysema (Ref=No)
	1.33
	(1.27-1.40)
	1.71
	(1.62-1.80)
	1.09
	(1.03-1.14)


A/AS/O: advanced or ordinary; CI: confidence interval; COPD: chronic obstructive pulmonary disease; CSE: certificate of secondary education; GCSE: general certificate of secondary education; HR: hazard ratio.


Table S4. The associations between demographic characteristics, lifestyle and risk of hospital admissions for COPD after excluding participants with COPD within one year after the baseline.
	Factor
	Total admissions
	First admission
	Readmissions

	
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI

	Age (Ref<60)
	1.83
	(1.76-1.89)
	2.59
	(2.49-2.69)
	1.21
	(1.17-1.25)

	Gender (Ref=Female)
	1.14
	(1.10-1.17)
	1.12
	(1.08-1.16)
	1.10
	(1.06-1.13)

	Ethnicity (Ref=White)
	
	
	
	
	
	

	    Asian
	1.19
	(1.05-1.35)
	1.16
	(1.02-1.32)
	1.07
	(0.94-1.22)

	    Black
	0.81
	(0.69-0.94)
	0.67
	(0.57-0.79)
	0.83
	(0.69-1.00)

	    Other
	1.00
	(0.88-1.14)
	0.89
	(0.78-1.02)
	1.02
	(0.89-1.16)

	Education (Ref= College or above)
	
	
	
	
	
	

	    A/AS/O levels or GCSE/CSE or equivalent
	1.33
	(1.27-1.40)
	1.39
	(1.32-1.47)
	1.12
	(1.06-1.19)

	    Professional qualification
	1.52
	(1.43-1.62)
	1.76
	(1.65-1.88)
	1.15
	(1.08-1.23)

	    Other
	1.72
	(1.63-1.82)
	2.47
	(2.33-2.61)
	1.19
	(1.13-1.26)

	Body mass index (Ref=Normal)
	
	
	
	
	
	

	    Underweight
	1.66
	(1.41-1.95)
	2.56
	(2.13-3.07)
	1.10
	(0.93-1.29)

	    Overweight
	1.02
	(0.97-1.06)
	1.01
	(0.96-1.05)
	0.98
	(0.93-1.02)

	    Obesity
	1.27
	(1.21-1.32)
	1.49
	(1.42-1.57)
	1.02
	(0.97-1.07)

	Townsend deprivation index
	1.04
	(1.04-1.05)
	1.08
	(1.07-1.08)
	1.01
	(1.01-1.02)

	Smoking status (Ref=Never-smokers)
	
	
	
	
	
	

	    Ex-smokes
	2.29
	(2.19-2.40)
	2.55
	(2.44-2.67)
	1.50
	(1.41-1.58)

	    Current smokers
	3.93
	(3.74-4.14)
	7.33
	(6.99-7.70)
	1.73
	(1.64-1.84)

	Health diet (Ref=No)
	0.89
	(0.86-0.92)
	0.80
	(0.77-0.83)
	0.95
	(0.92-0.99)

	Physical activity (Ref=Low)
	
	
	
	
	
	

	    Moderate
	0.87
	(0.83-0.92)
	0.79
	(0.75-0.83)
	0.93
	(0.89-0.98)

	    High
	0.87
	(0.83-0.92)
	0.80
	(0.77-0.85)
	0.90
	(0.86-0.95)

	Family history of Chronic bronchitis or emphysema (Ref=No)
	1.25
	(1.20-1.29)
	1.52
	(1.46-1.58)
	1.06
	(1.02-1.10)


A/AS/O: advanced or ordinary; CI: confidence interval; COPD: chronic obstructive pulmonary disease; CSE: certificate of secondary education; GCSE: general certificate of secondary education; HR: hazard ratio.


Table S5. The associations between demographic characteristics, lifestyle and risk of hospital admissions for COPD after additional excluding participants with COPD diagnosed in primary care data before baseline.
	Factor
	Total admissions
	First admission
	Readmissions

	
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI

	Age (Ref<60)
	1.83
	(1.77-1.90)
	2.61
	(2.51-2.71)
	1.2
	(1.16-1.25)

	Gender (Ref=Female)
	1.13
	(1.10-1.17)
	1.12
	(1.08-1.17)
	1.09
	(1.05-1.13)

	Ethnicity (Ref=White)
	
	
	
	
	
	

	    Asian
	1.16
	(1.02-1.32)
	1.18
	(1.04-1.34)
	1.03
	(0.9-1.18)

	    Black
	0.82
	(0.70-0.95)
	0.67
	(0.57-0.78)
	0.87
	(0.72-1.04)

	    Other
	0.99
	(0.86-1.13)
	0.9
	(0.79-1.04)
	1.01
	(0.88-1.16)

	Education (Ref= College or above)
	
	
	
	
	
	

	    A/AS/O levels or GCSE/CSE or equivalent
	1.33
	(1.26-1.4)
	1.39
	(1.32-1.47)
	1.11
	(1.05-1.18)

	    Professional qualification
	1.52
	(1.43-1.61)
	1.77
	(1.66-1.89)
	1.15
	(1.07-1.23)

	    Other
	1.72
	(1.63-1.81)
	2.49
	(2.35-2.63)
	1.19
	(1.12-1.26)

	Body mass index (Ref=Normal)
	
	
	
	
	
	

	    Underweight
	1.58
	(1.3-1.91)
	2.51
	(2.08-3.03)
	1.06
	(0.89-1.26)

	    Overweight
	1.01
	(0.97-1.06)
	1
	(0.95-1.05)
	0.98
	(0.94-1.03)

	    Obesity
	1.26
	(1.2-1.31)
	1.49
	(1.42-1.56)
	1.02
	(0.97-1.07)

	Townsend deprivation index
	1.04
	(1.03-1.04)
	1.08
	(1.07-1.08)
	1.01
	(1.01-1.02)

	Smoking status (Ref=Never-smokers)
	
	
	
	
	
	

	    Ex-smokes
	2.29
	(2.19-2.4)
	2.55
	(2.44-2.67)
	1.49
	(1.41-1.58)

	    Current smokers
	3.97
	(3.77-4.17)
	7.31
	(6.95-7.68)
	1.75
	(1.65-1.85)

	Health diet (Ref=No)
	0.88
	(0.85-0.91)
	0.8
	(0.78-0.84)
	0.95
	(0.92-0.99)

	Physical activity (Ref=Low)
	
	
	
	
	
	

	    Moderate
	0.87
	(0.83-0.92)
	0.79
	(0.75-0.83)
	0.94
	(0.9-0.99)

	    High
	0.88
	(0.84-0.92)
	0.8
	(0.76-0.84)
	0.91
	(0.86-0.96)

	Family history of Chronic bronchitis or emphysema (Ref=No)
	1.24
	(1.19-1.29)
	1.48
	(1.43-1.55)
	1.06
	(1.02-1.1)


A/AS/O: advanced or ordinary; CI: confidence interval; COPD: chronic obstructive pulmonary disease; CSE: certificate of secondary education; GCSE: general certificate of secondary education; HR: hazard ratio.


Table S6. The associations between demographic characteristics, lifestyle and risk of hospital admissions for COPD after adjust for competing risk.
	Factor
	Total admissions
	First admission
	Readmissions

	
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI

	Age (Ref<60)
	3.78
	(3.14-4.56)
	2.45
	(2.36-2.55)
	1.22
	(1.10-1.35)

	Gender (Ref=Female)
	1.67
	(1.41-1.98)
	1.08
	(1.04-1.12)
	1.20
	(1.10-1.30)

	Ethnicity (Ref=White)
	
	
	
	
	
	

	    Asian
	0.94
	(0.59-1.52)
	1.20
	(1.06-1.37)
	0.89
	(0.64-1.24)

	    Black
	0.42
	(0.28-0.64)
	0.68
	(0.58-0.79)
	0.80
	(0.55-1.18)

	    Other
	0.65
	(0.46-0.92)
	0.92
	(0.81-1.05)
	1.06
	(0.79-1.43)

	Education (Ref= College or above)
	
	
	
	
	
	

	    A/AS/O levels or GCSE/CSE or equivalent
	1.48
	(1.07-2.04)
	1.38
	(1.30-1.45)
	1.00
	(0.84-1.20)

	    Professional qualification
	1.70
	(1.27-2.27)
	1.74
	(1.64-1.86)
	1.06
	(0.88-1.28)

	    Other
	2.69
	(1.98-3.64)
	2.41
	(2.28-2.54)
	1.08
	(0.92-1.28)

	Body mass index (Ref=Normal)
	
	
	
	
	
	

	    Underweight
	5.71
	(2.41-13.53)
	2.37
	(1.97-2.85)
	0.98
	(0.67-1.43)

	    Overweight
	0.77
	(0.61-0.97)
	1.01
	(0.97-1.06)
	0.94
	(0.84-1.06)

	    Obesity
	1.12
	(0.89-1.42)
	1.49
	(1.42-1.56)
	0.92
	(0.82-1.02)

	Townsend deprivation index
	1.13
	(1.10-1.17)
	1.08
	(1.07-1.08)
	1.02
	(1.01-1.03)

	Smoking status (Ref=Never-smokers)
	
	
	
	
	
	

	    Ex-smokes
	4.08
	(3.11-5.34)
	2.53
	(2.43-2.65)
	1.69
	(1.48-1.93)

	    Current smokers
	10.85
	(8.23-14.29)
	7.08
	(6.75-7.43)
	2.05
	(1.76-2.38)

	Health diet (Ref=No)
	0.68
	(0.56-0.83)
	0.81
	(0.78-0.84)
	0.92
	(0.83-1.01)

	Physical activity (Ref=Low)
	
	
	
	
	
	

	    Moderate
	0.70
	(0.55-0.89)
	0.80
	(0.77-0.84)
	0.92
	(0.82-1.03)

	    High
	0.55
	(0.42-0.72)
	0.82
	(0.78-0.86)
	0.87
	(0.77-0.98)

	Family history of Chronic bronchitis or emphysema (Ref=No)
	1.53
	(1.25-1.87)
	1.51
	(1.45-1.58)
	1.02
	(0.93-1.12)


[bookmark: OLE_LINK21]A/AS/O: advanced or ordinary; CI: confidence interval; COPD: chronic obstructive pulmonary disease; CSE: certificate of secondary education; GCSE: general certificate of secondary education; HR: hazard ratio.


Figure S1. The hazard ratios and 95% confidence intervals of COPD admissions associated with one-unit increase in Townsend deprivation index and lifestyles.
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CI: confidence interval; COPD: chronic obstructive pulmonary disease. HR: hazard ratio.
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