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eTable 1.  List of anticholinergics and minimum effective daily dosea 

Antihistamines 

 Azatadine (2 mg)b 

 Bromodiphenhydramine 

 Brompheniramine (12 mg) 

 Carbinoxamine 

 Chlorpheniramine (4 mg) 

 Clemastine (2 mg) 

 Cyproheptadine (4 mg) 

 Dexbrompheniramine 

 Dexchlorpheniramine 

 Dimethindene 

 Diphenhydramine (50 mg) 

 Doxylamine (5 mg) 

 Hydroxyzine (75 mg) 

 Phenindamine 

 Phenyltoloxamine 

 Trimeprazine (10 mg)b 

 Triprolidine (10 mg) 

Antidepressants 

 Amitriptyline (10 mg) 

 Amoxapine (50 mg) 

 Clomipramine (25 mg) 

 Desipramine (10 mg) 

 Doxepin (10 mg) 

 Imipramine (10 mg) 

 Nortriptyline (10 mg) 

 Paroxetine (10 mg) 

 Protriptyline (5 mg) 

 Trimipramine (50 mg) 

Antivertigo/antiemetic 

 Buclizine 

 Cyclizine (50 mg) 

 Dimenhydrinate (200 mg) 

 Meclizine (25 mg) 

 Prochlorperazine (15 mg) 

 Promethazine (50 mg) 

 Promazine 

 Triflupromazine 

Antiparkinson agents 

 Benztropine (0.5 mg) 

 Biperiden 

 Chlorphenoxamine 

 Cycrimine 

 Ethopropazine 

 Procyclidine (7.5 mg)b 

 Trihexyphenidyl (6 mg) 

Antipsychotics 

 Chlorpromazine (10 mg) 

 Chlorprothixene 

 Clozapine (20 mg) 

 Loxapine 

 Mesoridazine (100 mg)b 

 Olanzapine (2.5 mg) 

 Pimozide (1 mg) 

 Piperacetazine 

 Thioridazine (10 mg) 

 Trifluoperazine (0.5 mg) 

Bladder antimuscarinics 

 Darifenacin (7.5 mg) 

 Fesoterodine 

 Flavoxate (300 mg) 

 Oxybutynin 

o Patch (3.9 mg) 

o Oral (5 mg) 

 Solifenacin (5 mg) 

 Tolterodine (2 mg) 

 Trospium (20 mg) 

Skeletal muscle relaxants 

 Cyclobenzaprine 

 Orphenadrine (200 mg) 

Gastrointestinal antispasmodics 

 Adiphenine 

 Alverine 

 Anisotropine 

 Atropine products (0.0582 

mg) 

 Belladonna alkaloids 

 Clidinium (7.5 mg)b 

 Dicyclomine (40 mg) 

 Diphemanil 

 Glycopyrrolate (0.6 mg) 

 Hexocyclium 

 Homatropine (6 mg) 

 Hyoscyamine (0.31 mg) 

 Isopropamide (10 mg)b 

 Mepenzolate 

 Methantheline (100 mg)b 

 Methixene 

 Methscopolamine (10 mg) 

 Methylatropine 

 Oxyphencyclimine 

 Oxyphenonium 

 Pipenazole 

 Poldine 

 Tridihexethyl 

 Piperidolate 

 Propantheline (22.5 mg) 

 Scopolamine 

o Patch (0.33 mg) 

o Oral (0.0195 mg) 

 Thiphenamil 

Antiarrhythmic 

 Disopyramide (400 mg) 

aMinimum effective doses are only given for medications used by participants 
bMedications used by participants but no longer on the market; mesoridazine and clidinium were on the Beers list for highly 
anticholinergic medications 
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eTable 2. Risk for incident dementia and Alzheimer disease with 10-year cumulative anticholinergic 
use according to subtypea,b,c 

 
TSDD 

Follow-up time 
(person-years) 

Dementia Alzheimer Disease 
Number of 

Events  
HR (95% CI) Number of 

Events  
HR (95% CI) 

Antidepressants      
0 17832 498 Reference 405 Reference 
1-365 3823 145 1.12 (0.92-1.36) 112 1.07 (0.85-1.34) 
366-1095 1195 61 1.49 (1.12-1.98) 52 1.61 (1.18-2.19) 
>1095 2170 93 1.29 (1.01-1.65) 68 1.26 (0.95-1.67) 

Other Anticholinergic 
Classes 

     

0 6597 177 Reference 143 Reference 
1-365 14408 446 0.98 (0.92-1.18) 355 1.02 (0.83-1.26) 
366-1095 1981 78 1.19 (0.90-1.58) 62 1.26 (0.92-1.73) 
>1095 2044 96 1.31 (1.00-1.72) 77 1.38 (1.01-1.87) 

Abbreviations:  TSDD, total standardized daily dose; HR, hazard ratio. 
aBoth exposures (anti-depressant AC and other AC) are in the same model. 
b Adjusted for Adult Changes in Thought (ACT) cohort, age (via the time-axis), age at ACT study entry, sex, educational level, body mass index, current 
smoking, regular exercise, self-rated health, hypertension, diabetes mellitus, stroke, coronary heart disease, Parkinson disease, history of depressive 
symptoms, and current benzodiazepine use. 
c These analyses are not directly analogous to the primary exposure as now the  cumulative anticholinergic exposure (TSDD) is divided among two 
separate sub-categories.  There are fewer participants that reached the highest level of exposure in either subtype compared with the primary exposure.  

The model was simplified by combining the 1-90 and 91-365 categories but kept the two highest groups similar to the primary analysis. 



 

© 2015 American Medical Association. All rights reserved.   4 
 

eTable 3. Risk for incident dementia and Alzheimer disease with 10-year 
cumulative anticholinergic use adjusted for recent depressive symptomsa 

 
TSDD 

Follow-up 
time 

(person-
years) 

Dementia Alzheimer Disease 
Number of 

Events  
HR (95% CI) Number of 

Events  
HR (95% CI) 

0 5618 136 1.00 Reference 112 1.00  Reference
1-90 7704 203 0.93 0.74-1.17 168 0.97 0.76-1.26 
91-365 5051 172 1.20 0.95-1.53 128 1.17 0.89-1.53 
366-1095 2626 102 1.27 0.97-1.67 83 1.35 1.00-1.83 
>1095 4022 184 1.56 1.22-2.00 146 1.66 1.27-2.19 

Abbreviations:  TSDD, total standardized daily dose; HR, hazard ratio. 
a Adjusted for Adult Changes in Thought (ACT) cohort, age (via the time-axis), age at ACT study entry, sex, educational 
level, body mass index, current smoking, regular exercise, self-rated health, hypertension, diabetes mellitus, stroke, 
coronary heart disease, Parkinson disease, history of depressive symptoms, and current benzodiazepine use. 
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eTable 4. Risk for incident dementia and Alzheimer disease with 9-year 
cumulative anticholinergic use with 2-year lag timea,b 

 
TSDD 

Follow-up 
time 

(person-
years) 

Dementia Alzheimer Disease 
Number 

of Events 
 

HR (95% CI) 
Number of 

Events  
 

HR (95% CI) 

0 6137 154 1.00 Reference 124 1.00  Reference
1-90 7861 208 0.89 0.71-1.11 172 0.94 0.74-1.20 
91-365 4849 171 1.21 0.96-1.52 128 1.19 0.92-1.55 
366-1095 2461 94 1.15 0.88-1.52 80 1.30 0.96-1.75 
>1095 3712 170 1.49 1.17-1.89 133 1.59 1.22-2.08 

Abbreviations:  TSDD, total standardized daily dose; HR, hazard ratio. 
a Adjusted for Adult Changes in Thought (ACT) cohort, age (via the time-axis), age at ACT study entry, sex, educational 
level, body mass index, current smoking, regular exercise, self-rated health, hypertension, diabetes mellitus, stroke, 
coronary heart disease, Parkinson disease, history of depressive symptoms, and current benzodiazepine use. 
b To allow for a 2-year lag, the cumulative exposure window was reduced to 9 years (versus 10 years in the primary 
analysis). 
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eTable 5. Risk for incident dementia and Alzheimer disease dividing heavy 
anticholinergic use (TSDD, >1095) into past, recent and continuousa,b 

Type of User 
Follow-up time 
(person-years) 

Dementia Alzheimer Disease 
Number of 

Events  
HR (95% CI) Number 

of Events 
HR (95% CI) 

Past 548 27 1.60 1.03-2.48 22 1.83 1.14-2.96 
Recent 301 16 1.57 0.86-2.85 15 1.95 1.04-3.66 
Continuous 3172 141 1.53 1.18-1.97 109 1.57 1.17-2.09 

Abbreviations:  TSDD, total standardized daily dose; HR, hazard ratio. 
aTo create heavy use subcategories, the 10-year window was divided into two periods:  the proximal 3 years of the window (recent 
period) and the prior 7 years (past period).  Participants in the heaviest use category were considered a primarily recent user if 
they had heavy (defined as >731 TSDD) cumulative exposure during the recent period and lower exposure (<365 TSSD) during 
the past period.  Participants were considered primarily past users if they had heavy use (>731 TSDD) in the past period, but very 
low use (<90 TSDD) in the recent period.  The remaining participants were defined as continuous users.   

b Adjusted for Adult Changes in Thought (ACT) cohort, age (via the time-axis), age at ACT study entry, sex, educational level, 
body mass index, current smoking, regular exercise, self-rated health, hypertension, diabetes mellitus, stroke, coronary heart 
disease, Parkinson disease, history of depressive symptoms, and current benzodiazepine use. 
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eFigure 1. Example calculation of total standardized daily dose 
  

Participant has the following medication fills during the 10 year window extending from 2003 through 2013: 
2010: Filled a new prescription for 90 tablets of meclizine 25 mg which was refilled once 
2011: Filled a new prescription for 60 tablets of oxybutynin 10 mg which was refilled 5 times. 

 
Abbreviations:  SDD, standardized daily dose; TSDD, total standardized daily dose 

aminimum effective dose for meclizine 

bminimum effective dose for oxybutynin 

Meclizine SSD: ∑ Meclizine fills =
2 fills (90 tablets)(25 mg) = 180 SDD 

25 mg*

Oxybutynin SSD: ∑Oxybutynin fills = 6 fills (60 tablets)(10 mg) = 
5 mg* 

720 SDD 

TSDD = 180 SDDMeclizine + 720 SDDOxybutynin  = 900
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 eFigure 2:    Scheme for exposure definition for primary and exploratory analyses 

Exploratory Analysis: 
Among heavy users 
(>1095 TSDD), 
determining when in the 
10 year window use 
primarily occurred   

-11 years  -4 years  -1 year  

Event 

Lag-time 

Primary Analysis:  
10-year cumulative use 

 Past period (7 years) Recent period (3 years) 

Past use >731 TSDD <90 TSDD 

Recent use <365 TSDD >731 TSDD 

Continuous use All other combinations of use 

Event 


