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Appendix 1: Anticholinergic Cognitive Burden scoring of drugs 

	Score 1
	Score 2
	Score 3

	Alimemazine
	Amantadine
	Amitriptyline

	Alverine
	Belladone alkaloids
	Amoxapine

	Alprazolam
	Carbamazepine
	Atropine

	Atenolol
	Cyclobenzaprine
	Benztropine

	Brompheniramine maleate
	Cyproheptadine
	Brompheniramine

	Bupropion hydrochloride
	Empracet
	Carbinoxamine

	Captopril
	Loxapine
	Chlorpheniramine

	Chlorthalidone
	Meperidine
	Chlorpromazine

	Cimetidine hydrochloride
	Methotrimeprazine
	Clemastine

	Ranitidine
	Molindone
	Clomipramine

	Clorazepate
	Oxcarbazepine
	Clozapine

	Codeine
	Pethidine hydrochloride
	Darifenacin

	Colchicine
	Pimozide
	Desipramine

	Coumadin
	
	Dicyclomine

	Diazepam
	
	Dimenhydrinate

	Digoxin
	
	Diphenhydramine

	Dipyridamole
	
	Doxepin

	Disopyramide phosphate
	
	Flavoxate

	Fentanyl
	
	Hydroxyzine

	Furosemide
	
	Hyoscyamine

	Fluvoxamine
	
	Imipramine

	Haloperidol
	
	Meclizine

	Hydralazine
	
	Nortriptyline

	Hydrocortisone
	
	Olanzapine

	Isosorbide
	
	Orphenadrine

	Loperamide
	
	Oxybutynin

	Metoprolol
	
	Paroxetine

	Morphine
	
	Perphenazine

	Nifedipine
	
	Procyclidine

	Prednisone
	
	Promazine

	Quinidine
	
	Promethazine

	Risperidone
	
	Propentheline

	Theophylline
	
	Pyrilamine

	Trazodone
	
	Quetiapine

	Triamterene
	
	Scopolamine

	
	
	Thioridazine

	
	
	Tolterodine

	
	
	Trifluoperazine

	
	
	Trihexyphenidy

	
	
	Trimipramine


* Adapted from: Boustani MA, Campbell NL, Munger S et al. Impact of anticholinergics on the aging brain: A review and practical application. Aging Health 2008;4:311–320.
Appendix 2: Methods of data collection

Measurements
Trained nurses examined individuals at clinic visit. Weight was measured with participants wearing light clothing without shoes.  Height was measured up to the nearest 0∙1 cm using a stadiometer with shoes removed.  Body mass index (BMI) was calculated as weight (kilogramme) divided by height in metres squared (m2). Blood pressure (BP) was measured with an Accutorr monitor (Datascope, Huntingdon, UK) after the participant had been seated for 5 min. We used the mean of two BP measurements for analysis. Non-fasting venous blood samples were taken into plain and citrate bottles. We measured serum total cholesterol with the RA 1000 (Bayer Diagnostics, Basingstoke, UK).

At the baseline participants completed a detailed health and lifestyle questionnaire. Participant’s educational status, occupational social class, and physical activity were obtained from the baseline health and lifestyle questionnaire. Educational status was recorded as no qualification, O- level, A-level, degree or higher qualification. Social class was classified according to the Registrar General’s occupation-based classification scheme. A four-level physical activity index was derived from the validated EPIC short physical activity questionnaire designed to assess combined work and leisure activity.  For stratified analyses, social class was re-categorised into manual (III-manual, IV and V) and non manual (III-non-manual, II and I), educational attainment was re-categorised as low educational attainment (no or O level) and high educational attainment (at least A level) and physical activity was re-categorised as high (active and moderately active) and low (inactive and moderately inactive) physical activity categories. 

Smoking status was categorised as current smoker, ex-smoker and those who have never-smoked.  “Current smokers” were defined as those who answered “yes” to the question “Do you smoke cigarettes now?”.  “Never smokers” were defined as those who answered “no” to the question “Have you ever smoked as much as one cigarette a day for as long as a year?”  All others were classed as “former smokers”. Average alcohol consumption (units/week) was derived from a food frequency questionnaire (FFQ) completed at the baseline.  Prevalent illnesses were determined by a positive response to the question “Has a doctor ever told you that you have any of the following?” followed by a list of options including asthma, COPD, cancer, stroke, heart attack, and diabetes.  

Aspirin, steroid tablets or injections and diuretics use was ascertained by a question “Have you taken (aspirin, steroid tablets or injections and diuretics) continuously for three months or more?”.  Other medications were identified by participant’s response to the question “In the last week have you taken any drugs or medicines either prescribed by your doctors or bought from the chemist? If YES, please name them.”  The medication name or brand, dose and frequency of administration were recorded and each medication was coded exactly as written in the baseline survey into a database.  Drugs associated with anti-cholinergic burden (Appendix Table 1) were identified by searching the database for exact and similar entries for both generic and brand name drugs.  Each medication was assigned to the corresponding anti-cholinergic score and the total anticholinergic burden (ACB) was calculated using the formula:  {[number of class 1 anti-cholinergic drugs] + [the number of class 2 anti-cholinergic drugs x 2] + [the number class 3 anti-cholinergic drugs x 3]}.  

The development of the anti-cholinergic burden (ACB) scale used in this study has been previously reported. Classification of drugs with ACB  was class 0 (none), class 1 (mild), 2 and 3 (severe). Examples of drugs with include atenolol, ranitidine, codeine (class 1), amantadine, carbamazepine, pethidine (class 2) and amitriptyline, oxybutynin, olanzapine (class 3).  The score’s predictive validity in cognitive decline has been shown in three large scale studies and a score of 2 or more was associated with increased mortality in an older population.

Case ascertainment
All participants were identified for death at the Office of National Statistics. Participants were also linked to NHS hospital information system so that admission anywhere in the UK was notified to EPIC-Norfolk. They were also linked to ENCORE (East Norfolk COmmission Record) for admission episodes. Mortality and incident CVD were identified from the death certificates (Office of National Statistics) or hospital discharge code ICD 9, 401 – 448 or ICD 10, I10 - I79 for CVD incidence.  The follow up methods of EPIC-Norfolk had been previously validated using incident stroke cases.

The follow up time started at baseline for this study (date of study enrolment) and ended at end of March 2009 for CVD events and end of December 2011 for mortality outcome. 


Appendix 3: Methods of data analysis
Statistical analyses were carried out using STATA version 10.0 (Texas, USA). We performed Cox-proportional hazards models to determine the associations between total ACB and the subsequent risk of all-cause mortality and incident CVD using the ACB score 0 group as the reference group 

Multivariable adjustments were made to examine how far the associations might be explained by other known lifestyle, socioeconomic and cardiovascular risk factors.  We adjusted for age and sex in model A and age, sex, lifestyle behaviours (smoking status, alcohol consumption and physical activity), social class, education level, systolic blood pressure, serum cholesterol level and BMI in model B. To account for illness driving the higher ACB score as well as contributing as confounder for outcomes examined, prevalent medical conditions including asthma, COPD, diabetes, stroke and myocardial infarction are additionally included in the model C.  Further sensitivity analyses were conducted. Model D was constructed as in model B after excluding people with prevalent asthma, COPD, diabetes, stroke and myocardial infarction (MI).  Model E excluded all events occurring within the first two years of follow up for both outcomes and adjusted as in model C.  Model F was constructed as in model C and additionally adjusted for aspirin use.

We then performed stratified analyses to examine the relationships between total ACB and outcomes by age category (<65 yrs and ≥65 yrs), sex (male vs. female), social class (manual vs. non-manual), educational attainment (low vs. high), physical activity level (low vs. high). In all analyses adjustments were made for age, smoking status, alcohol consumption, systolic blood pressure, cholesterol level, BMI, prevalent conditions including asthma, COPD, diabetes, stroke and myocardial infarction.  In stratified analyses we also adjusted for other factors e.g. in age stratified analysis also adjusted for sex, social class, education level and physical activity level.  The analyses were repeated after excluding those who reported prevalent illnesses at the baseline including asthma, COPD, diabetes, stroke and MI.

To examine the impact of higher total ACB by every 2 points increase, we constructed Cox regression models using models A, B, C and D described above. Effect of ACB class was further examined by creating eight groups of ACB use (none, class 1 drug alone, class 2 drug alone, class 3 drug alone, class 1+2, class 1+3, class 1+2+3, and class 2+3 users). The hazards ratios were calculated using the non-ACB users as the reference group for both mortality and CVD end points using fully adjusted model (Model C).

As a sensitivity analysis, propensity score matching with nearest neighbour matching was used to control for potentially confounding factors. This was used to account for differences in clinical characteristics based on anticholinergic burden score.  A propensity score was estimated for anticholinergic burden score considering the following variables: age, sex, social class, smoking status, alcohol consumption, education level, physical activity, cholesterol, systolic blood pressure, body mass index, asthma, previous myocardial infarction, previous stroke and previous diabetes.   A 1-to-1 matched cohort was generated by using Mahalanobis distance matching with the propensity score as the distance matrix. Three groups were matched: ACB score 1 group vs. ACB score 0 group, ACB score 2-3 group vs. ACB score 0 group, and ACB score >3 group vs. ACB score 0 group. The balance achieved by matching was assessed by descriptive statistics for the variables used to generate the propensity score.  We estimated adjusted odds ratios and Cox proportional hazards for matched groups.

Appendix 4: Flow diagram of participants

30,445 participated and complete baseline questionnaire during 1993-1997.

21,636 participants included in the analysis.
4,806 participants excluded from analysis because they did not attend the first health check
25,639 participants attended first health check.










4,003 participants excluded from analysis because of prevalent Cancer and missing data (see table below).









Appendix 5: Missing data table
	Variable
	Missing data

	Did not attend 1st health check
	4,806

	Cancer at baseline
	1,395

	Social class
	570

	Smoking 
	220

	Alcohol use
	268

	Education level
	18

	Physical activity 
	1

	Cholesterol level
	1,768

	Systolic blood pressure
	60

	COPD
	41

	Asthma
	37






Appendix 6: Subgroup multivariable adjusted analysis of the risk of mortality and cardiovascular events according to total anticholinergic burden score (0, 1, 2-3 or >3) during follow-up (1993-2011) 

	
	Mortality 
	Cardiovascular disease incidence

	
	ACB score 0 group
	ACB score 1 group
	ACB score 2-3 group
	ACB score >3 group
	P-for trend
	ACB score 0 group
	ACB score 1 group
	ACB score 2-3 group
	ACB score >3 group
	P for trend 

	Age
<65


≥65
	
1.00
(n/N=1,420/15,151)

1.00
(n/N=2,922/6,504) 
	
1.51 
(1.30-1.75)

1.20
 (1.10-1.32)
	
1.58 
(1.30-1.92)

1.65 
(1.47-1.85)
	
2.93 
(2.16-3.99) 

1.48 
(1.18-1.86)
	
<0.0001


<0.0001

	
1.00
(n/N=3,555/1,5132)

1.00
(n/N=3,773/6,504)
	
1.66 
(1.51-1.83)

1.40 
(1.30-1.52)
	
1.85 
(1.63-2.09)

1.86 
(1.67-2.06)
	
2.88 
(2.32-3.57) 

1.68 
(1.36-2.08) 
	
<0.0001


<0.0001


	Sex
Men


Women
	
1.00
(n/N=2,521/1,0135)

1.00
(n/N=1,821/11,501) 
	
1.32
(1.19-1.46)

1.21
 (1.07-1.37) 
	
1.56 
(1.36-1.79)

1.74 
(1.50-2.02)
	
2.05 
(1.61-2.62) 

1.61 
(1.22-2.13)
	
<0.0001


<0.0001
	
1.00 (n/N=3,960/10,135)

1.00 
(n/N =3,368/11,501) 
	
1.56 
(1.44-1.70)

1.44 
(1.31-1.58) 
	
1.81 
(1.61-2.02)

1.93 
(1.72-2.16) 
	
2.60 
(2.10-3.22) 

1.83 
(1.48-2.27)
	
<0.0001


<0.0001


	Social class
Non-manual

Manual

	
1.00
(n/N=2,520/13,009)

1.00
(n/N =1,822/8,627) 
	
1.27 
(1.15-1.41)

1.30
 (1.15-1.47) 
	
1.67 
(1.46-1.91)

1.63 
(1.41-1.89) 
	
2.14 
(1.68-2.73) 

1.55 
(1.18-2.04)
	
<0.0001


<0.0001

	
1.00 
(n/N =4,134/13,009)

1.00 
(n/N =3,194/8,627)
	
1.52 
(1.40-1.65)

1.50 
(1.37-1.65)
	
1.90 
(1.70-2.11)

1.81 
(1.61-2.04)
	
2.23 
(1.81-2.76) 

2.06 
(1.65-2.56)
	
<0.0001


<0.0001


	Education level
Low


High

	

1.00
(n/N =2,359/9,986)

1.00
(n/N =1,983/11,650)
	

1.21
 (1.09-1.35)

1.38 
(1.23-1.56) 
	

1.64 
(1.44-1.86) 

1.63 
(1.39-1.91) 
	

1.58 
(1.23-2.04) 

2.15 
(1.65-2.81) 
	

<0.0001


<0.0001

	

1.00 
(n/N =3,882/9,986)

1.00 
(n/N =3,446/11,650) 
	

1.49 
(1.37-1.62)

1.55 
(1.41-1.70) 
	

1.88 
(1.69-2.09)

1.84 
(1.63-2.08) 
	

1.94 
(1.57-2.39) 

2.49 
(2.00-3.10)
	

<0.0001


<0.0001


	Physical activity level
Low


High

	


1.00
(n/N =3,046/12,563)

1.00
(n/N =1,296/9,073) 
	


1.33 
(1.21-1.45)

1.21
(1.03-1.41) 
	


1.69 
(1.51-1.89)

1.56 
(1.27-1.92) 
	


1.93 
(1.58-2.36) 

1.56 
(1.01-2.41) 
	


<0.0001


<0.0001
	


1.00 
(n/N =4,757/12,563)

1.00 
(n/N =2,571/9,073)
	


1.51 
(1.40-1.62)

1.52
(1.36-1.70)
	


1.89 
(1.72-2.08)

1.81 
(1.55-2.10)
	


2.10 
(1.77-2.49) 

2.49 
(1.79-3.45) 
	


<0.0001


<0.0001



In all analyses adjustments were made for age, smoking status, alcohol consumption, systolic blood pressure, cholesterol level, body mass index, prevalent conditions including asthma, COPD, diabetes, stroke and myocardial infarction.  Lower occupational social class was defined as skilled manual worker, semi-skilled worker and non-skilled worker.  Upper occupational social class was defined as professionals, managerial or skilled non-manual worker.  Low education level was defined as no qualifications or O level.  High education level was defined as A level or a higher degree.  Low physical activity level was defined as inactive or moderately inactive.  High physical activity level was defined as moderately active or active

Appendix 7: Subgroup multivariable analysis of the risk of mortality and cardiovascular events according to total anticholinergic burden score (0, 1, 2-3 or >3) during follow-up (1993-2011) after excluding prevalent illnesses


	
	Mortality 
	Cardiovascular disease incidence

	
	ACB score 0 group
	ACB score 1 group
	ACB score2-3 group
	ACB score >3 group
	P-for trend
	ACB score 0 group
	ACB score 1 group
	ACB score 2-3 group
	ACB score >3 group
	P for trend 

	Age
<65


≥65

	
1.00
(n/N=1,037/12,347)

1.00
(n/N =1,992/4,895)
	
1.68 
(1.40-2.02)

1.25 
(1.11-1.40)
	
1.42 
(1.09-1.85)

1.62 
(1.39-1.90)
	
2.85 
(1.86-4.37) 

1.82 
(1.34-2.45)
	
<0.0001


<0.0001

	
1.00
(n/N=2,611/12,347)

1.00
(n/N =2,659/4,895)
	
1.90 
(1.69-2.14)

1.57 
(1.42-1.73)
	
1.82 
(1.55-2.12)

1.81 
(1.58-2.08)
	
2.93 
(2.19-3.92) 

1.80 
(1.35-2.40)
	
<0.0001


<0.0001


	Sex
Men


Women
	
1.00
 (n/N =1,699/7,903)

1.00
(n/N =1,330/9,339)
	
1.38 
(1.21-1.57)

1.30 
(1.12-1.51)
	
1.46 
(1.20-1.77)

1.68
(1.40-2.03)
	
2.41 
(1.71-3.39)

1.83 
(1.28-2.61)
	
<0.0001


<0.0001
	
1.00
 (n/N =2,733/7,903)

1.00 
(n/N =2,537/9,339)
	
1.78 
(1.60-1.97)

1.62 
(1.46-1.81)
	
1.89 
(1.62-2.20)

1.77 
(1.54-2.04)
	
2.78 
(2.05-3.75) 

1.92 
(1.45-2.54)
	
<0.0001


<0.0001


	Social class
Non-manual

Manual
	
1.00
(n/N =1,753/10,369)

1.00
(n/N =1,276/6,873)
	
1.37 
(1.21-1.56)

1.30 
(1.11-1.51)
	
1.53 
(1.28-1.83)

1.65 
(1.36-2.01)
	
2.47 
(1.74-3.51)

1.78 
(1.26-2.50)
	
<0.0001


<0.0001
	
1.00
(n/N =2,934/10,369)

1.00
(n/N =2,336/6,873)
	
1.69 
(1.53-1.87)

1.70 
(1.53-1.91)
	
1.93 
(1.68-2.22)

1.69 
(1.45-1.98)
	
2.44 
(1.81-3.31)

2.11 
(1.59-2.78)
	
<0.0001


<0.0001

	Education level
Low


High
	

1.00
(n/N =1,643/7,971)

1.00
 (n/N =1,386/9,271)
	

1.23 
(1.08-1.41)

1.50 
(1.30-1.74)
	

1.55 
(1.31-1.84)

1.57 
(1.27-1.95)
	

1.85 
(1.34-2.56) 

2.47 
(1.70-3.59)
	


<0.0001

<0.0001

	

1.00
(n/N =2,803/7,971)

1.00
(n/N =2,467/9,271)
	

1.62 
(1.47-1.79)

1.82 
(1.63-2.04)
	

1.83 
(1.60-2.10)

1.79 
(1.53-2.11)
	

1.97 
(1.50-2.59) 

2.78 
(2.04-3.80)
	

<0.0001


<0.0001


	Physical activity level
Low


High
	


1.00
(n/N =2,070/9,791)

1.00
(n/N =959/7451)
	


1.40
(1.25-1.57)

1.26 
(1.04-1.53)
	


1.63 
(1.40-1.90)

1.43 
(1.08-1.90)
	


2.28 
(1.73-2.99) 

1.69 
(0.97-2.96)
	


<0.0001


<0.0001

	


1.00
(n/N =3,339/9,791)

1.00
(n/N =1,931/7,451)
	


1.66 
(1.52-1.82)

1.82
(1.59-2.07)
	


1.83 
(1.62-2.07)

1.79 
(1.48-2.16)
	


2.21 
(1.75-2.79) 

2.56 
(1.66-3.95)
	


<0.0001


<0.0001



In all analyses adjustments were made for age, smoking status, alcohol consumption, systolic blood pressure, cholesterol level, body mass index, prevalent conditions including asthma, COPD, diabetes, stroke and myocardial infarction and prevalent illnesses were excluded.  In the stratified analyses, sex, social class, education level and physical activity were included in the models apart from the variable used for stratification.   Lower occupational social class was defined as skilled manual worker, semi-skilled worker and non-skilled worker.  Upper occupational social class was defined as professionals, managerial or skilled non-manual worker.  Low education level was defined as no qualifications or O level.  High education level was defined as A level or a higher degree.  Low physical activity level was defined as inactive or moderately inactive.  High physical activity level was defined as moderately active or active.

Appendix 8: Hazard ratios and corresponding 95% CI for risk of mortality and cardiovascular disease incidence during follow up (1993/97-2009/11) in EPIC-Norfolk by every two points increase in total anticholinergic burden score according to various models of adjustment and by combination of class of drugs which contribute to total anticholinergic burden score
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Appendix 9: Hazard ratios (HR) and corresponding 95% confidence intervals (95%CI) for risk of mortality and cardiovascular events during follow up (1993/97-2009/11) in EPIC-Norfolk by every two points increase in anticholinergic burden score according to various models of adjustment

	Models of adjustment
	Mortality
	Cardiovascular disease incidence

	
	n events/ total N
	HR (95% CI)
	n events/ total N
	HR (95% CI)

	Model A
	4,342/21,636
	1.40 (1.34-1.46)
	7,328/21,636
	1.51 (1.46-1.56)

	Model B
	4,342/21,636
	1.37 (1.32-1.43)
	7,328/21,636
	1.47 (1.42-1.52)

	Model C
	4,342/21,636
	1.29(1.24-1.35)
	7,328/21,636
	1.40 (1.35-1.45)

	Model D
	3,029/17,242
	1.32 (1.25-1.40)
	5,270/17,242
	1.43 (1.37-1.49)



Model A: adjusted for age and sex; Model B: adjusted for age, sex, smoking, alcohol consumption, physical activity level, education level, occupational social class, systolic blood pressure and cholesterol level; Model C: adjusted for age, sex, smoking, alcohol consumption, physical activity level, education level, occupational social class, systolic blood pressure, cholesterol level, body mass index, prevalent illnesses including asthma, COPD, diabetes, stroke and myocardial infarction; Model D: adjusted for age, sex, smoking, alcohol consumption, physical activity level, education level, occupational social class, systolic blood pressure, cholesterol level, body mass index, after excluding participants with prevalent illnesses including asthma, COPD, diabetes, stroke and myocardial infarction.



Appendix 10: Hazard ratios (HR) and corresponding 95% confidence intervals (95%CI) for risk of mortality and cardiovascular events during follow up (1993/97-2009/11) in EPIC-Norfolk by combinations of drugs with contribute to anticholinergic burden score

	ACB drug usage
	Mortality
	Cardiovascular disease incidence

	
	n events/ total N
	HR (95% CI)
	n events/ 
total N
	HR (95% CI)

	No ACB drugs
	2,833/17,317
	1
	4,939/17,317
	1

	Class 1
	1,262/3,389
	1.40 (1.30-1.50)
	1,988/3,389
	1.66 (1.57-1.76)

	Class 2
	18/70
	1.89 (1.19-3.01)
	27/70
	1.46 (1.00-2.13)

	Class 3
	139/619
	1.42 (1.20-1.68)
	229/619
	1.42 (1.24-1.62)

	Class 1 & 2 
	4/13
	1.77 (0.66-4.74)
	8/13
	1.79 (0.89-3.59)

	Class 1 & 3
	75/203
	1.52 (1.21-1.92)
	120/203
	1.99 (1.66-2.39)

	Class 2 & 3
	8/17
	2.97 (1.48-5.99)
	10/17
	2.12 (1.13-3.95)

	Class 1& 2 & 3
	3/8
	1.07 (0.34-3.33)
	7/8
	6.46 (3.06-13.60)



Adjusted for age, sex, smoking, alcohol consumption, physical activity level, education level, occupational social class, systolic blood pressure, cholesterol level, body mass index, prevalent illnesses including asthma, COPD, diabetes, stroke and myocardial infarction.
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Appendix 11: Sample characteristics of propensity matched men and women of the EPIC-Norfolk (1993/1997-2009/2011) according to the total anticholinergic burden (ACB) score
	Variable
	Matched cohort 1
	Matched cohort 2
	Matched cohort 3

	
	ACB score 0 group
 (n=2,704)
	ACB score 1
group (n=2,704)
	p-value
	ACB score 0
group (n=1,324)
	ACB score 2-3 group
(n=1,324)
	p-value
	ACB score 0 group
(n=291)
	ACB score >3 group
(n=291)
	p-value

	Age (years)
	63 (±9)
	63 (±9)
	0.05
	62 (±9)
	52 (±9)
	0.89
	63 (±9)
	63 (±9)
	0.93

	Sex
Men
Women
	
1319 (49%)
1385 (51%)
	
1348 (50%)
1356 (50%)
	0.43
	
577 (44%)
747 (56%)
	
593 (45%)
731 (55%)
	0.53
	
115 (40%)
176 (60%)
	
126 (43%)
165 (57%)
	0.36

	Social class
Professional
Manager
Skilled non-manual
Skilled manual
Semi-skilled
Non-skilled
	
152 (6%)
943 (35%)
507 (19%)
611 (23%)
384 (14%)
107 (4%)
	
164 (6%)
927 (34%)
464 (17%)
637 (24%)
403 (15%)
109 (4%)
	0.55
	
88 (7%)
425 (32%)
253 (19%)
297 (22%)
212 (16%)
49 (4%)
	
68 (5%)
446 (34%)
234 (18%)
321 (24%)
193 (15%)
62 (5%)
	0.60
	
22 (8%)
69 (24%)
57 (20%)
70 (24%)
58 (20%)
15 (5%)
	
19 (7%)
80 (27%)
58 (20%)
78 (27%)
43 (15%)
13 (4%)
	0.29

	Smoking 
Current-smoker
Ex-smoker
Never smoker
	
280 (10%)
1296 (48%)
1128 (42%)
	
256 (9%)
1324 (49%)
1124 (42%)
	0.79
	
155 (12%)
609 (46 %)
560 (42%)
	
155 (12%)
626 (47%)
543 (41%)
	0.58
	
40 (14%)
139 (48%)
112 (38%)
	
51 (18%)
122 (42%)
118 (41%)
	0.90

	Alcohol use (units/week)
	6.8 (±9.5)
	6.8 (±10)
	0.85
	5.5 (±7.2)
	6.0 (±8.3)
	0.08
	4.5 (±5.9)
	5.2 (±7.9)
	0.21

	Education level
No qualification
0-Level
A-Level
Higher degree
	
1147 (42%)
276 (10%)
997 (37%)
284 (11%)
	
1152 (43%)
255 (9%)
1039 (38%)
258 (10%)
	0.85
	
617 (47%)
113 (9%)
456 (34%)
138 (10%)
	
598 (45%)
111 (8%)
502 (38%)
113 (9%)
	0.76
	
126 (43%)
33 (11%)
111 (38%)
21 (7%)
	
132 (45%)
25 (9%)
108 (37%)
26 (9%)
	1.00

	Physical activity 
Inactive
Moderately inactive
Moderately active
Active
	
1068 (40%)
785 (29%)
490 (18%)
361 (13%)
	
1037 (38%)
760 (28%)
520 (19%)
387 (14%)
	0.17
	
526 (39%)
391 (30%)
252 (19%)
155 (12%)
	
552 (42%)
361 (27%)
234 (18%)
177 (13%)
	0.74
	
139 (48%)
95 (33%)
39 (13%)
18 (6%)
	
142 (49%)
86 (30%)
40 (14%)
23 (8%)
	0.92

	Cholesterol (mmol/L)
	6.4 (±1.2)
	6.3 (±1.2)
	0.30
	6.3 (±1.3)
	6.3 (±1.2)
	0.69
	6.5 (±1.2)
	6.4 (±1.2)
	0.67

	Systolic BP (mmHg)
	141 (±19)
	140 (±19)
	0.16
	138 (±19)
	137 (±19)
	0.17
	138 (±18)
	138 (±19)
	0.92

	BMI (kg/m2)
	27 (±4)
	27 (±4)
	0.50
	27 (±4)
	27 (±4)
	0.26
	28 (±5)
	27 (±4)
	0.29

	COPD
	346 (13%)
	346 (13%)
	1.00
	201 (15%)
	184 (14%)
	0.35
	36 (12%)
	40 (14%)
	0.62

	Asthma
	595 (22%)
	630 (23%)
	0.26
	189 (14%)
	204 (15%)
	0.41
	49 (17%)
	58 (20%)
	0.34

	Previous MI
	210 (8%)
	222 (8%)
	0.55
	157 (12%)
	153 (12%)
	0.81
	37 (9%)
	31 (11%)
	0.58

	Previous stroke
	71 (3%)
	78 (3%)
	0.56
	50 (4%)
	52 (4%)
	0.84
	17 (6%)
	13 (4%)
	0.45

	Diabetes
	93 (3%)
	102 (4%)
	0.51
	49 (4%)
	59 (4%)
	0.33
	16 (6%)
	17 (6%)
	0.86

	New CVD events
	1169 (43%)
	1459 (54%)
	<0.001
	552 (42%)
	751 (57%)
	<0.001
	136 (47%)
	179 (62%)
	<0.001

	Deaths
	748 (28%)
	887 (33%)
	<0.001
	360 (27%)
	498 (38%)
	<0.001
	77 (26%)
	124 (43%)
	<0.001




 Values presented are mean (sd) for continuous and number (%) for categorical data. *overall P value. BP=blood pressure, BMI = body mass index, COPD= chronic obstructive pulmonary disease; MI=myocardial infarction, CVD= cardiovascular diseases. Total anticholinergic burden (ACB) calculated as a score which is the sum of the [number of class 1 anticholinergic drugs, the number of class 2 anticholinergic drugs x2 and the number class 3 anticholinergic drugs x3].  Classification of drugs with ACB class 1, 2 and 3 based on criteria of Anticholinergic Cognitive Burden Scale (Boustani MA, et al 2008;4:311–320). 



 Appendix 12: Propensity matched risk of mortality and incident cardiovascular event according to total anticholinergic burden score (0, 1, 2-3 or >3) during follow up (1993-2011) in EPIC-Norfolk 
	Variable
	Matched cohort 1
	Matched cohort 2
	Matched cohort 3

	
	N
	OR or HR
	p-value
	N
	OR or HR
	p-value
	n
	OR or HR
	p-value

	Logistic regression for death at full follow up
	5408
	1.45 (1.26-1.65)
	<0.001
	2648
	1.94 (1.59-2.37)
	<0.001
	582
	2.70 (1.77-4.11)
	<0.001

	Cox proportional hazards for death
	5408
	1.32 (1.19-1.45)
	<0.001
	2648
	1.65 (1.43-1.89)
	<0.001
	582
	2.01 (1.51-2.69)
	<0.001

	Logistic regression for CVD at full follow up
	5408
	1.76 (1.56-1.98)
	<0.001
	2648
	2.32 (1.94-2.80)
	<0.001
	582
	2.25 (1.53-3.31)
	<0.001

	Cox proportional hazards for CVD
	5408
	1.45 (1.34-1.57)
	<0.001
	2648
	1.84 (1.64-2.06)
	<0.001
	582
	1.78 (1.42-2.23)
	<0.001


Propensity matched for age, sex, smoking, alcohol consumption, physical activity level, education level, occupational social class, systolic blood pressure, cholesterol level, body mass index, prevalent illnesses including asthma, COPD, diabetes, stroke and myocardial infarction
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