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Objectives

1.) Review some of the presentations of cognitive impairment 
that may be caused by medications or other substances
2.) Understand the common medications or substances that can 
contribute to cognitive impairment
3.) Develop an approach to managing individual with substance 
induced cognitive impairment

When do you think about substances playing a role in 
cognitive impairment?

• Younger individuals
• Onset of symptoms corresponding with initiation of medication 

or change in dosage 
• Change in metabolism/clearance

• “Neurological signs” – lethargy, falls, coordination problems
• Non-progressive cognitive impairment 
• Fluctuating performance
• Polypharmacy 
• High-risk medications 
• History of substance misuse
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Medications and Substance that May Impact Cognition

• Anticholinergic medications
• Anticholinergic Risk Scale – better at predicting ADL impairment

• Anticholinergic Cognitive Burden Scale – better at predicting cognition

• Anticholinergic Burden Scale

• Sedative + Anticholinergic Medications
• Drug Burden Index (DBI)

• Substances
• Alcohol

• Cannabis
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Anticholinergic Risk Scale
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Anticholinergic Cognitive Burden
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Anticholinergics and Dementia

• Cumulative exposure to highly anticholinergic medications 
associated with an increased risk of dementia with higher doses 
of anticholinergics
• HR: 1.23 for moderate exposure, HR: 1.5 for high exposure

• Anticholinergic medications associated with increased risk of 
dementia
• OR: 1.1, increasing score increased risk

• Antidepressant, antiparkinsonian and urological ACB had highest risk

Gray, JAMA Int Med, 2015
Richardson, BMJ, 2018

Drug Burden Index

• Both anticholinergic and sedative medications can have an 
impact on cognition and functioning
• Drug Burden Index quantifies the total cognitive load of all the 

medications prescribed to an individual
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Drug Burden Index
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Medications in DBI

• Antihistamines (H1 antihistamines)
• Anticholinergics (bladder and others)
• Antidepressants
• Benzodiazepines
• Z-drugs
• Antipsychotics
• Anticonvulsants
• Opioid narcotics

Calculating DBI

• Contribution of Medication to DBI for each medication on DBI 
list
• Example
• DBI = D(prescribed)/D(prescribed + minimum effective dose)

• DBI(Clonazepam) = D(2 mg)/(2mg + 0.5) 

• DBI (Clonazepam) = 0.8

• DBI(Clonazepam) 0.8  + DBI(Amitriptyline) 0.71 + DBI(Gravol)0.4 + 

DBI(Tramacet)0.42 = DBI(total) = 2.31
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Drug Burden Index and Outcomes

• 2/3 of population exposed to at least one DBI medication
• Increasing DBI (DBI score ≥ 1) associated with a number of

adverse outcomes
• Increased mortality

• Falls

• Functional decline

• Cognitive impairment 

• Decreased quality of life

Bryne, BMJ Open, 2018
Wouters, Eur J Clin Pharmacol, 2017

Risk of Dementia or Progressive Cognitive Impairment

• Users of anti-Ach drugs have worse cognitive performance 
compared to non-users
• 80% of individuals using highly anticholinergic drug were 

characterized as having mild cognitive impairment vs 35% of 
those on no medications
• OR: 5 for anticholinergic medications and MCI

• No increased risk of dementia observed in population in 
association with anti-Ach medications
• DBI scores associated with lower MMSE scores but not with 

changes in cognition over time

Ancelin, BMJ, 2006; Jamsen, Ann Medicine, 2017
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Substance-Induced Cognitive Disorders

• 30% to 80% of individuals with substance use disorders have 
cognitive impairment meeting criteria for mild cognitive 
impairment
• Most substances of abuse can impair cognition outside of 

periods of intoxication
• Persistent cognitive impairment (after prolonged abstinence) 

can occur, particularly in older adults

Alcohol and Cognition

• Chronic heavy alcohol use can impair cognition
• Wernicke’s encephalopathy untreated 80% à Korsakoff’s 

• 80% of individuals with alcohol use disorder will have some 
degree of cognitive impairment
• Executive dysfunction

• Heavy alcohol consumption associated with 2X increased risk of 
dementia
• Unclear if this is direct effect of alcohol or secondary to other 

complications

• 10 – 20% of dementias may have a contribution of alcohol, 
particularly in younger age groups
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Alcohol and Cognition

• How much alcohol intake is required to potentially cause 
persistent cognitive deficits?
• 35 units weekly (280 g) for men

• 28 units weekly (224 g) for women

• Consumption of > 30 units weekly associated with 5X greater 
risk of hippocampal atrophy, 14 – 21 units associated with 3X 
increased risk of atrophy
• Alcohol use guidelines for older adults (CCSMH)
• Men – no more than 1 – 2 drinks/day and less than 7 per week

• Women – no more than 1/day and 5 per week

• Days of no drinking each week

Topiwala, BMJ, 2017

Cannabis and Cognition

• Cannabis can have persistent effects on cognition in adults aside 
from acute effects
• Global cognition = ES = -0.29

• Executive functioning = -0.21

• Attention =-0.36

• Learning = -0.35

• Forgetting =-0.25

• Language = -0.23

• No differences in cognition between former users and non-users 
after 1 month of abstinence

Duperrouzel et al, J Dual Diag, 2020
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General Approach to Deprescribing

• Remember that medications 
may cause illness – including 
ones you may not be aware of!

• Know the patient and their 
medications – how they are 
taken, compliance aids

• Consider nonpharmacological 
therapy

• Know pharmacology 
(pharmacokinetic/pharmacody
namics) of drugs

• Keep prescribing simple

• Establish treatment goals before 
starting

• Diagnose prior to prescribing, stop 
if goals are not met

• Consider existing medications and 
medical conditions prior to 
starting new meds

• Start low, go slow (but go!) 
• Monitor carefully when starting, 

stopping medications
• Manage the whole of treatment 

regimen – communicate with 
other prescribers

Frank, CMAJ, 2014
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Approach To Deprescribing

Frank, CMAJ, 2014
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Screening Tool To Alert Right Treatment (START)

1. Non-TCA antidepressant for persistent major depressive 
symptoms.
2. Acetylcholinesterase inhibitor (e.g. donepezil, rivastigmine, 
galantamine) for mild-moderate Alzheimer’s dementia or Lewy 
Body dementia (rivastigmine).
3. Selective serotonin reuptake inhibitor (or SNRI or pregabalin if 
SSRI contraindicated) for persistent severe anxiety that interferes 
with independent functioning.

O’Mahony, Age Ageing, 2015

Screening Tool of Older People’s 
Prescriptions (STOPP)
1. TCAs with dementia, glaucoma, cardiac conduction abnormalities, prostatism, urinary retention 

2. Initiation TCAs as first-line antidepressant treatment
3. Neuroleptics with moderate-marked antimuscarinic/anticholinergic effects 

4. Selective serotonin re-uptake inhibitors (SSRI’s) with current or recent significant hyponatraemia

5. Benzodiazepines for ≥ 4 weeks 

6.  Antipsychotics (other than quetiapine or clozapine) with parkinsonism or Lewy Body Disease 
7. Anticholinergics to treat extra-pyramidal side-effects of neuroleptic medications

8. Anticholinergics in patients with delirium or dementia 

9. Neuroleptic antipsychotic  in patients with behavioural and psychological symptoms of dementia 
(BPSD) unless symptoms are severe and other non-pharmacological treatments have failed
10. Neuroleptics as hypnotics, unless sleep disorder is due to psychosis  or dementia 

11. Acetylcholinesterase inhibitors with a known history of persistent bradycardia (< 60 beats/min.), 
heart block or recurrent unexplained syncope or concurrent treatment with drugs that reduce heart 
rate such as beta-blockers, digoxin, diltiazem, verapamil

12. Phenothiazines as  first-line treatment for psychiatric symptoms

O’Mahony, Age Aging, 2015
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www.choosingwiselycanada.org

www.choosingwiselycanada.org
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Canadian Substance Use Disorders Guidelines

• Canadian Coalition for Seniors’ Mental Health (www.ccsmh.ca)
• Guidelines and Resources on:

• Alcohol Use Disorder

• Cannabis Use Disorder

• Benzodiazepine Use Disorder

• Opioid Use Disorder
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