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Appendix Methods
Methods S1 Assessment of mediators
All measures were assessed at the first visit before the first diagnosis of CHD and after the diagnosis of sleep apnoea. Blood pressure data were assessed by a trained nurse. For systolic and diastolic blood pressure, we used the mean value of two measures and hypertension was defined as systolic blood pressure of 140 mmHg or greater or a diastolic blood pressure of 90 mmHg or greater or as taking antihypertensive drugs. Dyslipidemia was defined as a high–density lipoprotein cholesterol (HDL) level less than 40 mg/dL (to convert to millimoles per liter, multiply by 0.0259) among men and less than 50 mg/dL among women or as taking statin drugs. Hyperglycemia was defined as fasting blood glucose levels greater than 110 mg/dL (to convert to millimoles per liter, multiply by 0.0555) or taking medication for diabetes. We defined the cutoff points of hyperuricemia were women (>360 umol/L) and men (>420 umol/L) or as taking antihyperuricaemia and gout drugs. In line with previous research, a cutoff point greater than 3.0 mg/L (to convert to nanomoles per liter, multiply by 9.524) for CRP concentration level was used as an indicator of elevated CHD risk.

[bookmark: _GoBack]Methods S2 Mediation methods
The causal steps approach based on the influential work proposed by Baron and Kenny was conducted to investigate the effect of sleep apnoea on the incidence of CHD partially mediated through metabolic factors and CRP. To perform mediation analysis, it is necessary to test 3 pathways: step 1, the association of sleep apnoea with CHD; step 2, the association of sleep apnoea with metabolic factors or CRP; step 3, the association of metabolic factors or CRP with CHD, controlling for sleep apnoea. All pathways were tested using generalized structural equation modeling (GSEM) technique. Bootstrapping methods was used to estimate the 95% CI of indirect (mediated) effects. Mediation was confirmed if the bias–corrected 95% CI for the indirect effect did not include zero.

Fig. S1 Flowchart for the selection of the analyzed study population from UK Biobank.
· 1,346 with losing follow–up information.
· 27,138 with history of coronary heart disease.
· 146,133 with the history of hypertension, diabetes, hyperlipidemia, dyslipidemia, hyperuricemia and gout before sleep apnoea diagnosis.
· 50,609 with the missing data on hypertension, hyperglycemia, dyslipidemia, hypertriglyceridemia, hyperuricemia and CRP.
· 63,839 with the missing data on Townsend deprivation index, education level, ethnic, smoke status, alcohol consumption, physical activity, diet pattern and BMI.

502,507 Baseline participants with available data
213,442 Participants were included  
· 9,278 CHD cases
· 204,164 CHD–free participants



















· 2,293 premature CHD cases
· 138,071 premature CHD–free participants







Abbreviation: CRP, C–reactive protein; BMI, body mass index.


Fig. S2 Mediating effects of metabolic factors and C–reactive protein on the association of sleep apnoea with coronary heart disease among women.
[image: ]
Abbreviation: CRP, C–reactive protein; CHD, coronary heart disease. (a) the mediation effect of metabolic mediators; (b) the mediation effect of CRP; (C) the mediation effect of combination of metabolic mediators and CRP. Adjusted for age, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI). *P<0.05.
Fig. S3 Mediating effects of metabolic factors and C–reactive protein on the association of sleep apnoea with coronary heart disease among men.
[image: ]
Abbreviation: CRP, C–reactive protein; CHD, coronary heart disease. (a) the mediation effect of metabolic mediators; (b) the mediation effect of CRP; (C) the mediation effect of combination of metabolic mediators and CRP. Adjusted for age, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI). *P<0.05

Fig S4 Mediating effects of metabolic factors and C–reactive protein on the association of sleep apnoea with coronary heart disease using multiple imputation.
[image: ]
Abbreviation: CRP, C–reactive protein; CHD, coronary heart disease. (a) the mediation effect of metabolic mediators; (b) the mediation effect of CRP; (C) the mediation effect of combination of metabolic mediators and CRP. Adjusted for age, gender, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI). *P<0.05.

Fig. S5 Mediating effects of metabolic factors and C–reactive protein on the association of sleep apnoea with coronary heart disease during the first 2 years of follow–up.
[image: ]
Abbreviation: CRP, C–reactive protein; CHD, coronary heart disease. (a) the mediation effect of metabolic mediators; (b) the mediation effect of CRP; (C) the mediation effect of combination of metabolic mediators and CRP. Adjusted for age, gender, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI). *P<0.05.
Fig. S6 Mediating effects of metabolic factors and C–reactive protein on the association of sleep apnoea with coronary heart disease restricting to participants having hospital inpatient records in UK Biobank.
[image: ]
Abbreviation: CRP, C–reactive protein; CHD, coronary heart disease. (a) the mediation effect of metabolic mediators; (b) the mediation effect of CRP; (C) the mediation effect of combination of metabolic mediators and CRP. Adjusted for age, gender, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI). *P<0.05
Table S1 Adjusted direct and indirect associations of sleep apnoea with coronary heart disease via metabolic factors and C–reactive protein.
	Potential mediators
	Coronary heart disease

	
	β (95% CI)
	P Value

	Metabolic factors
	
	

	Direct effects
	0.55 (0.33–0.76)
	<0.001

	Total indirect effects
	0.51 (0.41–0.62)
	<0.001

	Hyperglycemia
	0.09 (0.01–0.16)
	0.018

	Dyslipidemia
	0.22 (0.16–0.28)
	<0.001

	Hypertension
	0.02 (-0.01–0.04)
	0.057

	Hyperuricemia
	0.07 (0.03–0.10) 
	0.001

	Hypertriglyceridemia
	0.13 (0.08–0.17)
	<0.001

	Total effects
	1.06 (0.82–1.30)
	<0.001

	CRP
	
	

	Direct effects
	0.62 (0.40–0.84)
	<0.001

	Indirect effects
	0.12 (0.07–0.17)
	<0.001

	Total effects
	0.74 (0.52–0.96)
	<0.001

	Metabolic factors and CRP
	
	

	Direct effects
	0.60 (0.39–0.82)
	<0.001

	Indirect effects
	0.25 (0.18–0.33)
	<0.001

	Total effects
	0.86 (0.63–1.09)
	<0.001



Abbreviation: 95% CI, 95% confidence intervals; CRP, C–reactive protein.
Adjusted for age, gender, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI).





Table S2 Adjusted direct and indirect associations of sleep apnoea with coronary heart disease via metabolic factors and C–reactive protein among women.
	Potential mediators
	Coronary heart disease

	
	β (95% CI)
	P Value

	Metabolic factors
	
	

	Direct effects
	0.78 (0.30–1.26)
	0.001

	Total indirect effects
	0.75 (0.53–0.98)
	<0.001

	Hyperglycemia
	0.13 (-0.01–0.26)
	0.060 

	Dyslipidemia
	0.26 (0.14–0.38)
	<0.001

	Hypertension
	0.04 (-0.004–0.08)
	0.077

	Hyperuricemia
	0.12 (0.01–0.23)
	0.029

	Hypertriglyceridemia
	0.21 (0.10–0.31)
	<0.001

	Total effects
	0.98 (0.49–1.47)
	<0.001

	CRP
	
	

	Direct effects
	0.83 (0.35–1.31)
	0.001

	Indirect effects
	0.15 (0.06–0.24)
	0.001

	Total effects
	0.98 (0.49–1.47)
	<0.001

	Metabolic factors and CRP
	
	

	Direct effects
	0.80 (0.32–1.28)
	0.001

	Indirect effects
	0.37 (0.22–0.52)
	<0.001

	Total effects
	1.17 (0.67–1.67)
	<0.001



Abbreviation: 95% CI, 95% confidence intervals; CRP, C–reactive protein.
Adjusted for age, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI), if applicable.


Table S3 Adjusted direct and indirect associations of sleep apnoea with coronary heart disease via metabolic factors and C–reactive protein among men.
	Potential mediators
	Coronary heart disease

	
	β (95% CI)
	P Value

	Metabolic factors
	
	

	Direct effects
	0.50 (0.26–0.74)
	<0.001

	Total indirect effects
	0.42 (0.30–0.54)
	<0.001

	Hyperglycemia
	0.06 (-0.03–0.15)
	0.164

	Dyslipidemia
	0.20 (0.13–0.26)
	<0.001

	Hypertension
	0.01 (-0.01–0.03)
	0.401

	Hyperuricemia
	0.09 (0.05–0.14)
	<0.001

	Hypertriglyceridemia
	0.06 (0.02–0.10)
	0.005

	Total effects
	0.92 (0.65–1.19)
	<0.001

	CRP
	
	

	Direct effects
	0.56 (0.32–0.80)
	<0.001

	Indirect effects
	0.09 (0.04–0.14)
	0.001

	Total effects
	0.65 (0.40–0.90)
	<0.001

	Metabolic factors and CRP
	
	

	Direct effects
	0.55 (0.31–0.79)
	<0.001

	Indirect effects
	0.18 (0.10–0.25)
	<0.001

	Total effects
	0.73 (0.47–0.98)
	<0.001



Abbreviation: 95% CI, 95% confidence intervals; CRP, C–reactive protein.
Adjusted for age, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI).

Table S4 Association of sleep apnoea, metabolic factors and C–reactive protein with incident coronary heart disease using multiple imputation, excluding participants with incident coronary heart disease during the first 2 years of follow–up.
	Exposures
	Coronary heart disease

	
	Events/Totala
	HR (95% CI)a
	Events/Totalb
	HR (95% CI)b

	Sleep apnoea
	
	
	
	

	No 
	12,441/276,067
	Ref.
	8,119/210,867
	Ref.

	Yes
	135/1,214
	1.80 (1.52–2.14)
	83/874
	1.80 (1.45–2.24)

	Hyperglycemia
	
	
	
	

	No 
	11,865/265,208
	Ref.
	7,738/202,917
	Ref.

	Yes
	711/12,073
	1.15 (1.06–1.24)
	464/8,824
	1.21 (1.10–1.33)

	Hypertension
	
	
	
	

	No 
	6,544/170,413
	Ref.
	4,257/129,917
	Ref.

	Yes
	6,032/106,868
	1.14 (1.10–1.18)
	3,945/81,824
	1.14 (1.09–1.19)

	Dyslipidemia
	
	
	
	

	No 
	9,417/225,075
	Ref.
	6,416/177,516
	Ref.

	Yes
	3,159/52,206
	1.46 (1.40–1.52)
	1,786/34,225
	1.45 (1.37–1.53)

	Hypertriglyceridemia
	
	
	
	

	No 
	6,098/176,628
	Ref.
	4,084/136,772
	Ref.

	Yes
	6,478/100,653
	1.42 (1.37–1.47)
	4,118/74,969
	1.39 (1.33–1.45)

	Hyperuricemia
	
	
	
	

	No 
	10,859/252,671
	Ref.
	7,054/192,325
	Ref.

	Yes
	1,717/24,610
	1.25 (1.19–1.32)
	1,148/19,416
	1.23 (1.16–1.32)

	CRP
	
	
	
	

	≤ 3.0 mg/L
	9,159/222,580
	Ref.
	6,146/173,113
	Ref.

	>3.0 mg/L
	3,417/54,701
	1.35 (1.30–1.41)
	2,056/38,628
	1.34 (1.27–1.41)



Abbreviation: HR, hazard ratio; 95% CI, 95% confidence intervals; CRP, C–reactive protein. a Using multiple imputation. b Excluding participants with incident coronary heart disease during the first two years of follow–up. Adjusted for age, gender, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI).

Table S5 Adjusted direct and indirect associations of sleep apnoea with coronary heart disease via metabolic factors and C–reactive protein using multiple imputation.
	Potential mediators
	Coronary heart disease

	
	β (95% CI)
	P Value

	Metabolic factors
	
	

	Direct effects
	0.53 (0.34–0.71)
	<0.001

	Total indirect effects
	0.45 (0.36–0.54)
	<0.001

	Hyperglycemia
	0.04 (-0.02–0.10)
	0.230 

	Dyslipidemia
	0.22 (0.17–0.27)
	<0.001

	Hypertension
	0.02 (0.01–0.03)
	0.037

	Hyperuricemia
	0.06 (0.03–0.09)
	<0.001

	Hypertriglyceridemia
	0.12 (0.09–0.16)
	<0.001

	Total effects
	0.98 (0.78–1.18)
	<0.001

	CRP
	
	

	Direct effects
	0.60 (0.41–0.78)
	<0.001

	Indirect effects
	0.14 (0.09–0.18)
	<0.001

	Total effects
	0.73 (0.54–0.92)
	<0.001

	Metabolic factors and CRP
	
	

	Direct effects
	0.59 (0.40–0.77)
	<0.001

	Indirect effects
	0.20 (0.15–0.26)
	<0.001

	Total effects
	0.79 (0.60–0.98)
	<0.001



Abbreviation: 95% CI, 95% confidence intervals; CRP, C–reactive protein.
Adjusted for age, gender, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI).


Table S6 Adjusted direct and indirect associations of sleep apnoea with coronary heart disease via metabolic factors and C–reactive protein excluding participants with incident coronary heart disease during the first 2 years of follow–up.
	Potential mediators
	Coronary heart disease

	
	β (95% CI)
	P Value

	Metabolic factors
	
	

	Direct effects
	0.49 (0.26–0.72)
	<0.001

	Total indirect effects
	0.40 (0.30–0.49)
	<0.001

	Hyperglycemia
	0.08 (0.01–0.16)
	0.033

	Dyslipidemia
	0.22 (0.16–0.28)
	<0.001

	Hypertension
	0.01 (-0.01–0.03)
	0.110 

	Hyperuricemia
	0.06 (0.02–0.09)
	0.002

	Hypertriglyceridemia
	0.12 (0.08–0.16)
	<0.001

	Total effects
	0.89 (0.64–1.14)
	<0.001

	CRP
	
	

	Direct effects
	0.59 (0.36–0.82)
	<0.001

	Indirect effects
	0.12 (0.07–0.17)
	<0.001

	Total effects
	0.71 (0.48–0.95)
	<0.001

	Metabolic factors and CRP
	
	

	Direct effects
	0.58 (0.35–0.81)
	<0.001

	Indirect effects
	0.25 (0.18–0.33)
	<0.001

	Total effects
	0.83 (0.59–1.08)
	<0.001



Abbreviation: 95% CI, 95% confidence intervals; CRP, C–reactive protein.
Adjusted for age, gender, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI).


Table S7 Sensitivity analysis of the associations between sleep apnoea, metabolic factors and C–reactive protein with the risk of coronary heart disease restricting to participants having hospital inpatient records in UK Biobank.
	Exposures
	Coronary heart disease

	
	Events/Totala
	HR (95% CI)a
	HR (95% CI)b

	Sleep apnoea
	
	
	

	No 
	8,676/164,162
	Ref.
	Ref.

	Yes
	97/892
	2.14 (1.75–2.61)
	1.53 (1.26–1.88)

	Hyperglycemia
	
	
	

	No 
	8,267/158,006
	Ref.
	Ref.

	Yes
	506/7,048
	1.40 (1.28–1.53)
	1.22 (1.12–1.34)

	Hypertension
	
	
	

	No 
	4,517/100,973
	Ref.
	Ref.

	Yes
	4,256/64,081
	1.51 (1.45–1.58)
	1.16 (1.12–1,22)

	Dyslipidemia
	
	
	

	No 
	6,856/137,230
	Ref.
	Ref.

	Yes
	1,917/27,824
	1.40 (1.33–1.48)
	1.40 (1.33–1.47)

	Hypertriglyceridemia
	
	
	

	No 
	4,348/105,571
	Ref.
	Ref.

	Yes
	4,425/59,483
	1.85 (1.77–1.93)
	1.37 (1.31–1.43)

	Hyperuricemia
	
	
	

	No 
	7,501/149502
	Ref.
	Ref.

	Yes
	1,272/15,552
	1.67 (1.57–1.77)
	1.25 (1.17–1.32)

	CRP
	
	
	

	≤ 3.0 mg/L
	6,539/133003
	Ref.
	Ref.

	>3.0 mg/L
	2,234/32,051
	1.46 (1.39–1.53)
	1.30 (1.23–1.36)



Abbreviation: HR, hazard ratio; 
a Crude model.
b Adjusted for age, gender, education, ethnic, Townsend deprivation index, BMI, physical activities, healthy diet, smoking status, alcohol consumption.


Table S8 Adjusted direct and indirect associations of sleep apnoea with coronary heart disease via metabolic factors and C–reactive protein restricting to participants having hospital inpatient records in UK Biobank.
	Potential mediators
	Coronary heart disease

	
	β (95% CI)
	P Value

	Metabolic factors
	
	

	Direct effects
	0.37 (0.15–0.59)
	<0.001

	Total indirect effects
	0.47 (0.37–0.58)
	<0.001

	Hyperglycemia
	0.09 (0.01–0.16)
	0.019

	Dyslipidemia
	0.18 (0.13–0.24)
	<0.001

	Hypertension
	0.02 (0.002–0.04)
	0.030 

	Hyperuricemia
	0.06 (0.02–0.10)
	0.001

	Hypertriglyceridemia
	0.12 (0.08–0.16)
	<0.001

	Total effects
	0.84 (0.61–1.08)
	0.001

	CRP
	
	

	Direct effects
	0.44 (0.22–0.65)
	<0.001

	Indirect effects
	0.10 (0.05–0.14)
	<0.001

	Total effects
	0.54 (0.32–0.76)
	<0.001

	Any metabolic mediators and CRP
	
	

	Direct effects
	0.43 (0.21–0.64)
	<0.001

	Indirect effects
	0.21 (0.15–0.28)
	<0.001

	Total effects
	0.64 (0.42–0.87)
	<0.001



Abbreviation: 95% CI, 95% confidence intervals; CRP, C–reactive protein.
Adjusted for age, gender, education, ethnic, Townsend deprivation index, physical activity, diet pattern, smoking status, alcohol consumption and body mass index (BMI).
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