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Editor’s key points
} Older adults with cognitive 
disorders are at particularly 
high risk of adverse drug events. 
Optimizing medications is a critical 
aspect of care. 

} This review offers a practical 
approach to medication use in older 
adults with cognitive impairment 
based on an accredited primary 
care memory clinic training program 
developed by the Centre for Family 
Medicine Primary Care Collaborative 
Memory Clinic.

} Medication changes should be 
implemented gradually following 
a thorough person-centred 
discussion of the potential risks 
of medication adverse effects with 
increasing age and with cognitive 
impairment, and ensuring treatment 
goals are aligned with the person’s 
preferences and values.
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Abstract
Objective To provide primary care physicians with an approach to medication 
optimization in older adults with cognitive impairment. 

Sources of information The approach is based on an accredited memory clinic 
training program developed by the Centre for Family Medicine Primary Care 
Collaborative Memory Clinic. 

Main message Dementia increases the risk of medication-related adverse 
events and adds to the complexity and challenge of providing optimal care for 
these older adults. Considerations include medication adherence, appropriate 
therapeutic targets for comorbid conditions, minimized use of medications 
with potentially adverse cognitive effects, and rational use and monitoring 
of cognition-enhancing drugs. Medication management plans must be 
individualized and based on goals of care. 

Conclusion Primary care physicians must consider many factors in optimizing 
medications for those with cognitive impairment.

Because older adults with cognitive disorders are at particularly high 
risk of adverse drug events,1 optimizing medications is a critical aspect 
of care for the primary care clinician. More than 1 in 9 emergency 

department visits involve drug-related adverse events,2 and older adults are 
nearly 7 times more likely than younger persons to require hospitalization 
related to adverse drug events.3 The presence of dementia increases the risk 
of medication adverse events1 and adds to the complexity and challenge of 
providing optimal care.4,5 

Case description
Helen is an 89-year-old woman who had been living independently in her 
apartment until her hospitalization 5 weeks ago due to persistent right leg 
pain and “failure to cope.” In hospital, investigations revealed no relevant 
cause of her leg pain other than long-standing sciatica. She remained in 
hospital awaiting transfer to long-term care because of “heavy care needs.” 
Corroborated history from her sons revealed memory difficulties for the past 
2 years, which had worsened in the past several months, with inability to pre-
pare meals, poor hygiene, and considerable anxiety resulting in very frequent 
telephone calls to her sons. Memory symptoms had been noted to be worse 
with initiation of various pain medications, including hydromorphone. She 
has a grade 8 education level and worked in a factory for years. Her husband 
died 10 years ago. Medical history includes coronary artery disease, atrial 
fibrillation, chronic obstructive pulmonary disease, hyperlipidemia, colon 
cancer with colostomy, and sciatica. Cranial computed tomography scan in 
hospital revealed mild microangiopathic change. Her sitting blood pressure 
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was 135/75 mm Hg, with a heart rate of 73 beats/min; 
standing blood pressure was 130/70 mm Hg, with a 
heart rate of 91 beats/min. 

Medications include 3 mg of controlled-release 
hydromorphone every 12 hours and 1 mg every  
6 hours as needed; 7.5 mg of zopiclone at bedtime; 
0.5 mg of lorazepam twice daily as needed (last taken 
1 week ago); 40 mg of pantoprazole once daily; a  
0.4-mg nitroglycerine patch once daily; 4 mg of can-
desartan twice daily; 110 mg of dabigatran twice 
daily; 1000 μg of vitamin B12 once daily; 18 μg of 
tiotropium inhaled once daily; and 975 mg of acet-
aminophen twice daily.

Cognitive testing demonstrates a Montreal 
Cognitive Assessment score of 10 out of 30 (corrected 
for education level), with intact digit spans, 0 of 5 
words on delayed recall, and 7 f words. Her Cornell 
Scale for Depression in Dementia score is 8, which is 
borderline for depression. 

Could medications be contributing to Helen’s  
cognitive symptoms? If so, how might medications  
be optimized?

Sources of information
The approach described in this article is based on an 
accredited primary care memory clinic training 
program6 developed by the Centre for Family Medicine 
(CFFM) Primary Care Collaborative Memory Clinic. 

Main message
This article focuses on a practical approach to medi-
cation use in older adults with cognitive impairment. 
These medication considerations are included in steps 3 
(Is there a reversible cause?) and 6 (How will you man-
age this?) of the CFFM Memory Clinic7,8 clinical rea-
soning model, a structured primary care approach to 
assessing persons with memory difficulties previously 
published in Canadian Family Physician.9 

Based on the CFFM Memory Clinic training program for 
Primary Care Collaborative Memory Clinics, Box 1 sum-
marizes a 5-step checklist of medication considerations 
for older adults with cognitive impairment. Medication 
changes should be implemented gradually following a 
thorough person-centred discussion of the potential risks 
of medication adverse effects with increasing age and 
with cognitive impairment, and ensuring treatment goals 
are aligned with the person’s preferences and values.

Ensure medication adherence. Unintentional medica-
tion nonadherence must be identified in persons with 
dementia because it might prevent medication-related 
hospitalizations.10-15 Dementia often affects a patient’s 
ability to follow instructions and to adhere to complex 
medication dosing regimens16; indeed, difficulties in self-
managing medications might be one of the earliest iden-
tified areas of functional impairment.17 The estimated 

prevalence of medication nonadherence in those with 
cognitive impairment has ranged from 2% to 59%,18 and 
it is influenced by effects of cognitive loss on capacity, 
memory, and executive functioning.13 In addition, low 
performance on cognitive screening tests has been asso-
ciated with difficulty using medication devices. For exam-
ple, those unable to copy intersecting pentagons might 
have difficulty learning to use a Turbuhaler19 or metered-
dose inhaler,20 and impaired clock drawing has been 
associated with difficulty learning to self-administer insu-
lin.21 It is critical to ensure those with cognitive impair-
ment are taking medications safely and appropriately. 

Assessing a person’s ability to manage medications 
can be challenging in the context of the busy clinical 
setting. While performance on cognitive screening tests 
might be useful as initial screening, it is inadequate to 
rely on cognitive test scores alone because of a lack of 
established cutoff scores clearly indicating the inability 
to safely manage medications.15,22 Patients themselves 
might overestimate their management abilities23; if care-
givers are available they can provide helpful informa-
tion.16,23 Several validated performance-based tools13,24 
have been developed to assess patients’ abilities to 
manage medications. These, however, require time to 
administer and must be part of a comprehensive assess-
ment that considers other factors affecting medication 
use and adherence, such as the person’s beliefs, goals, 
preferences, routines, and supports.15 These assess-
ments might be best conducted by trained health care 
professionals, such as pharmacists and nurses, who 
can assist the primary care physician in developing an 
appropriate plan for safe medication management.

Ensure treatment targets for hypertension are  
appropriate. Based on observational studies, there is 

Box 1. Considerations in medication management 
for older adults with cognitive impairment

Consider the following when assessing medications for 
patients with cognitive impairment:

1. Is there medication adherence?
2. If the person is taking medications for hypertension, 

 are treatment targets appropriate based on functional 
 blood pressure? Is orthostatic hypotension a concern?

3. If the person is taking medications for diabetes 
 mellitus, are treatment targets appropriate?  
 Is hypoglycemia a concern?

4. Can medications with the potential for cognitive 
 adverse effects be minimized? These include ...

 -highly anticholinergic drugs,
 -benzodiazepines and non-benzodiazepine hypnotics,
 -antipsychotics, and
 -opioids
5. If the person is taking cognition-enhancing  

 medications for dementia, is this being appropriately 
 monitored?
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increasing awareness that overtreatment of hypertension 
might be associated with accelerated cognitive decline in 
persons with mild cognitive impairment or dementia.25 
Several large cross-sectional studies have demonstrated 
better cognitive functioning associated with higher systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) in 
older adults.26-30 Although moderate blood pressure con-
trol (< 150/90 mm Hg) in hypertensive older adults has 
been associated with reduced mortality, stroke, and car-
diac events, lower blood pressure treatment targets have 
been associated with adverse effects such as syncope.31 In 
one study, elderly persons with mild cognitive impairment 
or dementia who were taking antihypertensive drugs had 
more rapid cognitive decline associated with ambulatory 
SBP maintained below 129 mm Hg.32 Some studies have 
suggested worsened cognitive functioning associated with 
DBP below 77 to 85 mm Hg.26,27

Orthostatic hypotension (OH) might affect up to 30% of 
adults older than 70 years of age,33 and in those with cog-
nitive impairment, it might be related to autonomic dys-
function and neurocardiovascular instability.34 Orthostatic 
blood pressure should be monitored because OH has 
been associated with worsened cognitive functioning 
in persons who are cognitively impaired.35-37 Orthostatic 
hypotension is defined as a drop in SBP of greater than  
20 mm Hg or a drop in DBP of greater than 10 mm Hg 
within 3 minutes of standing.38 The medication classes 
most likely to induce OH include α-blockers, antihyperten-
sives, antipsychotics, narcotic analgesics, tricyclic antide-
pressants, vasodilators, and medications used for Parkinson 
disease.39 If OH is identified, it might be helpful to switch to 
medications less likely to cause OH. Nonpharmacologic 
approaches can also be helpful.39 Referral to a geriatric spe-
cialist should be considered for severe or complex cases. 
Further information on OH is available in the Canadian 
Geriatrics Society Journal of CME.40,41

Ensure appropriate treatment targets for diabetes  
mellitus. For older adults with diabetes and cognitive 
impairment, treatment benefits and therapeutic targets 
for glycemic control should be carefully weighed against 
the considerable risks of hypoglycemia. Diabetes is a 
proven independent risk factor for developing dementia,42 
with a prevalence of cognitive impairment or dementia in 
persons with diabetes estimated to be between 13% and 
23%.43 Persons with dementia have greater risk of severe 
hypoglycemia44 because dementia can affect the person’s 
ability to adhere to medication dosing schedules and to 
safely self-administer insulin.10 In older persons with type 
2 diabetes, the occurrence of severe hypoglycemic epi-
sodes has been independently associated with late-life 
cognitive decline and dementia.45 

Considering these risks, hemoglobin A1c levels of 
up to 8.5% might be a reasonable therapeutic target to 
avoid metabolic decompensation while minimizing the 
risk of hypoglycemia.46 The 2013 Canadian Diabetes 

Association guidelines recommends a hemoglobin A1c 
level of 8.5% or lower and preprandial and fasting 
plasma glucose levels between 5 and 12 mmol/L in frail 
older adults with high functional dependency.47,48 Of the 
different types of antihyperglycemic agents, insulin and 
sulfonylureas, such as glyburide, carry the highest risk 
of hypoglycemic episodes; their use should be reviewed, 
adjusted, or avoided to reduce the risk of hypoglycemic 
events. Medication adherence and administration tech-
nique for both oral and nonoral medications must be 
closely assessed and monitored because progressive 
cognitive decline and executive dysfunction might affect 
the person’s ability to safely self-administer medications 
such as insulin.21 If insulin is required, administration 
technique and adherence must be closely monitored 
and educational support should be adapted to focus on 
individual therapeutic goals and avoidance of severe 
hypoglycemia. Further information is available in the 
Canadian Geriatrics Society Journal of CME.49

Minimize the use of drugs with adverse cognitive 
effects. Psychotropic drugs are among the most fre-
quently implicated causes of adverse drug reactions in 
older adults with cognitive impairment.1 

Benzodiazepines and non-benzodiazepine hypnotics: In 
Canada, it has been estimated that 15%50 to 25%51 of 
persons aged 65 years and older use benzodiazepines. In 
those who are cognitively intact, use of benzodiazepines 
can adversely affect memory as well as attention and 
reaction time.52 Several large studies have found that 
benzodiazepine users have increased occurrence of 
cognitive deficits,53-56 whereas evidence implicating non- 
benzodiazepine derivatives has been less consistent.52 Of 
recent concern are several large population-based and 
database studies suggesting that use of benzodiazepines, 
particularly long-acting benzodiazepines and longer-
term use, is strongly associated with increased risk of 
developing dementia.57-62 Although a causal relationship 
cannot be established, a systematic review demonstrated 
a 1.78-fold increased risk of developing dementia 
in persons whose cumulative benzodiazepine use 
exceeded 30 days.59 In persons with Alzheimer dementia, 
benzodiazepine use has been associated with accelerated 
cognitive decline and limited benefits.63 

Reduction in benzodiazepine use should involve grad-
ual tapering of a 25% to 50% dose reduction every 1 to 
2 weeks, or more slowly for the very elderly or for those 
with chronic use. The taper can be slowed even fur-
ther once titrated down to 50% of the original dose; for 
example, consider reducing the dose by 10% every 2 to 4 
weeks. If necessary, switching the benzodiazepine to the 
equivalent dose of liquid diazepam might facilitate incre-
mental dose reductions. Comparative diazepam doses of 
various benzodiazepines are listed in Table 1.64 

Anticholinergic drugs: In older adults, there is strong 
evidence for adverse cognitive effects with the use of 
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medications that have highly anticholinergic properties.65 
Anticholinergic drugs have been associated with delete-
rious effects on divided attention and reaction time, and 
reduced performance in tasks requiring attention and 
vigilance.52 A recent study suggests that higher cumula-
tive anticholinergic use is associated with increased risk 
of dementia and that this increased dementia risk might 
persist following discontinuation of therapy.66 For exam-
ple, in that study persistent increased dementia risk was 
associated with 5 mg of oxybutynin, 2.5 mg of olan-
zapine, or 10 mg of doxepin given daily for more than  
3 years. Evidence supports limiting the use of drugs with 
highly anticholinergic properties in older adults with 
cognitive impairment and, if these drugs are required 
over the longer term, having an informed discussion 
with patients and caregivers, balancing the benefits and 
harms. More comprehensive listings of highly anticho-
linergic drugs have been described elsewhere.67-69 

Antipsychotic drugs: Numerous systematic reviews 
and meta-analyses have suggested modest benefits for 
use of antipsychotic drugs in the management of psy-
chosis and aggression in persons with dementia.70-72 
The potential harms have been well documented and 
include increased risk of stroke and mortality.70,71,73 
Recent evidence suggests the degree of risk might vary 
with the type of antipsychotic prescribed.72,73 Use of 
antipsychotic medications has also been associated with 
considerable cognitive adverse effects in persons with 
dementia.70,74 Despite these risks, antipsychotic med-
ications are sometimes necessary when behavioural 

symptoms put the person with dementia or others at 
risk of serious harm and other treatment options, both 
pharmacologic and nonpharmacologic, have been con-
sidered. Antipsychotic medications must be used cau-
tiously in persons with dementia and prescribed at the 
lowest effective dose for the shortest period possible, 
with close monitoring and balancing of the risks and 
benefits to ensure use is justified and consistent with 
improving quality of life.71,75,76

Detailed guidelines for use of antipsychotic medi-
cations in persons with dementia are available from 
https://thewellhealth.ca/dementia.

Opioids: Cognitive effects of opioid drugs can 
include inattention, concentration difficulties, memory 
deficits, executive dysfunction, and delirium.77 Opioids 
might increase the risk of delirium by to 2- to 3-fold78; of 
the opioids, meperidine has been associated with high-
est risk of delirium.79 If opioids are necessary, judicious 
use is recommended, with low starting doses and titra-
tion to the minimum doses needed based on response.80 
In general, meperidine should be avoided in older adults 
and tramadol should be used with caution in older per-
sons with renal impairment or who are at high risk of 
falls and fractures.81 Alternative medications to man-
age pain might be helpful, such as acetaminophen for  
managing mild to moderate musculoskeletal pain.82 

Cognition-enhancing medications. A primary care 
approach to the use of cognition-enhancing drugs for 
persons with dementia is available in the Canadian 

Table 1. Benzodiazepine dosing: Comparative doses are the equivalent of 5 mg of diazepam.
DRUG COMPARATIVE DOSE, MG TMAX FOR AN ORAL DOSE,* H ELIMINATION HALF-LIFE, H

Alprazolam 0.5 1-2 6-27

Bromazepam 3.0 0.5-4 8-30

Chlordiazepoxide 25.0 1-4 4-29 (parent) 
28-100 (metabolites)

Clonazepam 0.25 1-4 19-60

Clorazepate 10.0 0.5-2 1-120

Diazepam 5 1-2 14-80 (parent) 
30-200 (metabolites)

Estazolam 1 0.5-6.0 8-24

Flurazepam 15 0.5-1 0.3-3 (parent) 
40-250 (metabolites)

Lorazepam 1 1-6 8-24

Nitrazepam 2.5 0.5-7 15-48

Oxazepam 15 1-4 3-25

Quazepam 7.5 1.5 15-40

Temazepam 10 2.5 3-25

Triazolam 0.25 1-2 1.5-5

*Tmax is the time to peak plasma concentration after taking regular-release oral formulations.
Data from Virani et al.64
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Geriatrics Society Journal of CME.83 Persons using cho-
linesterase inhibitors should be monitored regularly for 
potential adverse effects such as bradycardia, syncope,84 
and weight loss.85 Unintentional weight loss is a known 
predictor of mortality in persons with dementia, particu-
larly when weight loss is severe (> 8%).86 In persons with 
dementia being treated with an cholinesterase inhibi-
tor, it is important that highly anticholinergic drugs are 
not concomitantly prescribed because these drugs are 
mechanistically in pharmacologic opposition, potentially 
reducing the effectiveness of one or both drugs and 
potentially worsening functional decline.87

The decision to continue or discontinue these  
cognition-enhancing medications should be individual-
ized and based on regular reassessments of the benefits 
and harms. A rational guide to deprescribing cholines-
terase inhibitors is available online.88

Case resolution
Working through the CFFM Memory Clinic clinical rea-
soning model approach,9 medication adverse effects 
of lorazepam, zopiclone, and hydromorphone were 
identified as potentially reversible causes of Helen’s 
cognitive dysfunction, contributing to memory symp-
toms due to a probable underlying mixed demen-
tia. Lorazepam was discontinued and zopiclone was 
gradually discontinued over 2 weeks. For mood symp-
toms and pain management, duloxetine was initi-
ated and increased to 60 mg daily after 1 week. For 
sleep difficulties, 25 mg of trazodone every evening 
was prescribed with monitoring of postural blood 
pressure. Gradual deprescribing of hydromorphone 
began 4 weeks later, allowing for adequate time for 
the duloxetine to take effect. Candesartan was also 
discontinued during hospitalization and the dose of 
pantoprazole was reduced. As stated in her hospital 
discharge summary, “When she was first admitted, 
she was somnolent, unable to get out of bed, and 
very weak. Her medications were revised and many 
were discontinued. This caused her to wake up and 
she engaged more in activities. Slowly, she began to 
participate in some leisure activities including painting. 
She was gradually weaned from narcotics and con-
tinues to do well with respect to her pain.” Instead of 
continued prolonged hospitalization awaiting transfer 
to long-term care, Helen’s improved condition enabled 
discharge to a retirement home setting where she con-
tinues to enjoy a good quality of life.

While Helen’s medication adjustments were made 
in hospital, these medication changes might have 
been proactively implemented by the primary care 
clinician on an outpatient basis, potentially averting 
the original need for hospital admission. In this case, 
medication optimization has helped to delay long-
term care institutionalization and to improve Helen’s 
quality of life.

Conclusion
Optimizing medications is a challenging but critical 
aspect of care for older adults with cognitive impairment. 
Considerations include medication adherence, appropri-
ate therapeutic targets for comorbid conditions, minimized 
use of medications with potentially adverse cognitive 
effects, and rational use and monitoring of cognition-
enhancing drugs. Medication management plans must be 
individualized and based on goals of care. 
Dr Lee is a family physician at the Centre for Family Medicine Family Health Team in 
Kitchener, Ont, Schlegel Research Chair in Primary Care for Elders at the Schlegel-UW 
Research Institute for Aging, and Associate Clinical Professor in the Department of 
Family Medicine at McMaster University. Dr Patel is a pharmacist at the Centre for 
Family Medicine Family Health Team and Assistant Clinical Professor in the School 
of Pharmacy at the University of Waterloo in Ontario. Dr Molnar is a geriatrician in 
Ottawa, Ont, Medical Director of the Regional Geriatric Program of Eastern Ontario, 
and Associate Professor in the Department of Medicine at the University of Ottawa.  
Dr Seitz is a geriatric psychiatrist in Kingston and Associate Professor, Clinician 
Scientist, and Chair of the Division of Geriatric Psychiatry at Queen’s University.

Contributors
All authors contributed to the literature review and interpretation, and to preparing the 
manuscript for submission.

Competing interests
None declared 

Correspondence
Dr Linda Lee; e-mail lee.linda.lw@gmail.com

References
1.  Kanagaratnam L, Dramé M, Trenque T, Oubaya N, Nazeyrollas P, Novella JL, et al. 

Adverse drug reactions in elderly patients with cognitive disorders: a systematic 
review. Maturitas 2016;85:56-63. Epub 2015 Dec 29.

2.  Zed PJ, Abu-Laban RB, Balen RM, Loewen PS, Hohl CM, Brubacher JR, et al. Incidence, 
severity and preventability of medication-related visits to the emergency depart-
ment: a prospective study. CMAJ 2008;178(12):1563-9.

3.  Budnitz DS, Pollock DA, Weidenbach KN, Mendelsohn AB, Schroeder TJ, Annest JL. 
National surveillance of emergency department visits for outpatient adverse drug 
events. JAMA 2006;296(15):1858-66. 

4.  Aminzadeh F, Molnar FJ, Dalziel WB, Ayotte D. A review of barriers and enablers to 
diagnosis and management of persons with dementia in primary care. Can Geriatr J 
2012;15(3):85-94. Epub 2012 Sep 20.

5.  Pimlott NJ, Persaud M, Drummond N, Cohen CA, Silvius JL, Siegel K, et al. Family phy-
sicians and dementia in Canada. Part 2. Understanding the challenges of dementia 
care. Can Fam Physician 2009;55:508-9.e1-7. Available from: www.cfp.ca/content/
cfp/55/5/508.full.pdf. Accessed 2018 Jul 13. 

6.  Lee L, Kasperski MJ, Weston WW. Building capacity for dementia care. A training 
program to develop Primary Care Memory Clinics. Can Fam Physician 2011;57:e249-52. 
Available from: www.cfp.ca/content/cfp/57/7/e249.full.pdf. Accessed 2018 Jul 13.

7.  Lee L, Hillier LM, Stolee P, Heckman G, Gagnon M, McAiney CA, et al. Enhancing de-
mentia care: a primary care–based memory clinic. J Am Geriatr Soc 2010;58(11):2197-
204. Epub 2010 Oct 26.

8.  Lee L, Hillier LM, Molnar F, Borrie MJ. Primary care collaborative memory clinics: 
building capacity for optimized dementia care. Healthc Q 2017;19(4):55-62. 

9.  Lee L, Weston WW, Heckman G, Gagnon M, Lee FJ, Sloka S. Structured approach to 
patients with memory difficulties in family practice. Can Fam Physician 2013;59:249-
54 (Eng), e129-34 (Fr).

10.  Tomlin A, Sinclair A. The influence of cognition on self-management of type 2 
diabetes in older people. Psychol Res Behav Manag 2016;9:7-20. 

11.  Jankowska-Polańska B, Katarzyna L, Lidia A, Joanna J, Dudek K, Izabella U. Cognitive 
function and adherence to anticoagulation treatment in patients with atrial fibrilla-
tion. J Geriatr Cardiol 2016;13(7):559-65. 

12.  Leendertse AJ, van Dijk EA, De Smet PA, Egberts TC, van den Bemt PM. Contribution 
of renal impairment to potentially preventable medication-related hospital admis-
sions. Ann Pharmacother 2012;46(5):625-33. Epub 2012 May 8.

13.  Arlt S, Lindner R, Rösler A, von Renteln-Kruse W. Adherence to medication in 
patients with dementia: predictors and strategies for improvement. Drugs Aging 
2008;25(12):1033-47.

14.  Campbell NL, Boustani MA, Skopelja EN, Gao S, Unverzagt FW, Murray MD. Medica-
tion adherence in older adults with cognitive impairment: a systematic evidence-
based review. Am J Geriatr Pharmacother 2012;10(3):165-77. 

15.  Elliott RA, Goeman D, Beanland C, Koch S. Ability of older people with dementia or 
cognitive impairment to manage medicine regimens: a narrative review. Curr Clin 
Pharmacol 2015;10(3):213-21.

16.  While C, Duane F, Beanland C, Koch S. Medication management: the perspectives of 
people with dementia and family carers. Dementia (London) 2013;12(6):734-50. Epub 
2012 Apr 16.

17.  Mizokami F, Mase H, Kinoshita T, Kumagai T, Furuta K, Ito K. Adherence to medication 
regimens is an effective indicator of cognitive dysfunction in elderly individuals. 
Am J Alzheimer’s Dis Other Dementias 2016;31(2):132-6. Epub 2015 Aug 17.



Vol 64: SEPTEMBER | SEPTEMBRE 2018 | Canadian Family Physician | Le Médecin de famille canadien 651

CLINICAL REVIEW

18.  Hudani ZK, Rojas-Fernandez CH. A scoping review on medication adherence in older 
patients with cognitive impairment or dementia. Res Soc Adm Pharm 2016;12(6):815-
29. Epub 2015 Dec 2. 

19.  Board M, Allen SC. A simple drawing test to identify patients who are unlikely to be 
able to learn to use an inhaler. Int J Clin Pract 2006;60(5):510-13. 

20.  Allen SC, Warwick-Sanders M, Baxter M. A comparison of four tests of cognition as 
predictors of inability to learn to use a metered dose inhaler in old age. Int J Clin Pr 
2009;63(8):1150-3.

21.  Trimble LA, Sundberg S, Markham L, Janicijevic S, Beattie BL, Meneilly GS. Value of 
the clock drawing test to predict problems with insulin skills in older adults. Can J 
Diabetes 2005;29(2):102-4.

22.  Anderson K, Jue SG, Madaras-Kelly KJ. Identifying patients at risk for medication 
mismanagement: using cognitive screens to predict a patient’s accuracy in filling a 
pillbox. Consult Pharm 2008;23(6):459-62. 

23.  Cotrell V, Wild K, Bader T. Medication management and adherence among cogni-
tively impaired older adults. J Gerontol Soc Work 2006;47(3-4):31-46. 

24.  Elliott RA, Marriott JL. Review of instruments used in clinical practice to assess 
patients’ ability to manage medications. J Pharm Pr Res 2010;40(1):36-41. 

25.  Sabayan B, Westendorp RG. Blood pressure control and cognitive impairment—why 
low is not always better. JAMA Intern Med 2015;175(4):586-7. 

26.  Morris MC, Scherr PA, Hebert LE, Bennett DA, Wilson RS, Glynn RJ, et al. Association 
between blood pressure and cognitive function in a biracial community population 
of older persons. Neuroepidemiology 2002;21(3):123-30. 

27.  Lv YB, Zhu PF, Yin ZX, Kraus VB, Threapleton D, Chei CL, et al. A U-shaped association 
between blood pressure and cognitive impairment in Chinese elderly. J Am Dir As-
soc 2017;18:193.e7-13. 

28.  Molander L, Gustafson Y, Lövheim H. Low blood pressure is associated with cogni-
tive impairment in very old people. Dement Geriatr Cogn Disord 2010;29:335-41. 

29.  Ogliari G, Sabayan B, Mari D, Rossi PD, Lucchi TA, de Craen AJ, et al. Age- and 
functional status–dependent association between blood pressure and cogni-
tion: the Milan Geriatrics 75+ cohort study. J Am Geriatr Soc 2015;63(9):1741-8. 
Epub 2015 Aug 17. 

30.  Momtaz YA, Hamid TA, Haron SA, Bagat MF, Mohammadi F. Prevalence of hypoten-
sion and its association with cognitive function among older adults. Aging Ment 
Health 2017;22(4):1-6. Epub 2017 Jan 6. 

31.  Weiss J, Freeman M, Low A, Fu R, Kerfoot A, Paynter R, et al. Benefits and harms of 
intensive blood pressure treatment in adults aged 60 years or older: a systematic 
review and meta-analysis. Ann Intern Med 2017;166(6):419-29. Epub 2017 Jan 17.

32.  Mossello E, Pieraccioli M, Nesti N, Bulgaresi M, Lorenzi C, Caleri V, et al. Effects of 
low blood pressure in cognitively impaired elderly patients treated with antihyper-
tensive drugs. JAMA Intern Med 2015;175(4):578-85. 

33.  Ricci F, De Caterina R, Fedorowski A. Orthostatic hypotension: epidemiology, prog-
nosis, and treatment. Am Coll Cardiol 2015;66(7):848-60. 

34.  Kenny RA, Kalaria R, Ballard C. Neurocardiovascular instability in cognitive impair-
ment and dementia. Ann N Y Acad Sci 2002;977:183-95. 

35.  Mehrabian S, Duron E, Labouree F, Rollot F, Bune A, Traykov L, et al. Relationship 
between orthostatic hypotension and cognitive impairment in the elderly. J Neurol 
Sci 2010;299(1-2):45-8. Epub 2010 Sep 19.

36.  Hayakawa T, McGarrigle CA, Coen RF, Soraghan CJ, Foran T, Lawlor BA, et al. Ortho-
static blood pressure behavior in people with mild cognitive impairment predicts 
conversion to dementia. J Am Geriatr Soc 2015;63(9):1868-73. Epub 2015 Aug 27.

37.  Frewen J, Savva GM, Boyle G, Finucane C, Kenny RA. Cognitive performance in ortho-
static hypotension: findings from a nationally representative sample. J Am Geriatr 
Soc 2014;62(1):117-22. 

38.  Schatz I, Bannister R. Consensus statement on the definition of orthostatic hypo-
tension, pure autonomic failure and multiple system atrophy. The Consensus Com-
mittee of the American Autonomic Society and the American Academy of Neurology. 
Neurology 1996;46(5):1470. 

39.  Hale GM, Valdes J, Brenner M. The treatment of primary orthostatic hypotension. 
Ann Pharmacother 2017;51(5):417-28. Epub 2017 Jan 16.

40. MacDonald MJ, Klair A, Khoury L, Molnar FJ. 4D-AID: a practical approach to the 
assessment of orthostatic hypotension in older patients. Can Geriatr Soc J CME 
2016;6(1). Available from: http://canadiangeriatrics.ca/2016/05/volume-6-issue-
1-4d-aid/. Accessed 2018 Jul 24.

41. Klair A, MacDonald MJ, Molnar FJ, Khoury L. Treatment of orthostatic hypoten-
sion in older patients: the geriatric perspective. Can Geriatr Soc J CME 2017;7(1). 
Available from: http://canadiangeriatrics.ca/wp-content/uploads/2017/07/
TREATMENT-OF-ORTHOSTATIC-HYPOTENSION-IN-OLDER-PATIENTS.pdf. Accessed 
2018 Jul 24.

42.  Lu FP, Lin KP, Kuo HK. Diabetes and the risk of multi-system aging phenotypes: a 
systematic review and meta-analysis. PLoS One 2009;4(1):e4144. Epub 2009 Jan 7.

43.  Bunn F, Burn AM, Goodman C, Rait G, Norton S, Robinson L, et al. Comorbidity and 
dementia: a scoping review of the literature. BMC Med 2014;12:192. 

44.  De Galan BE, Zoungas S, Chalmers J, Anderson C, Dufouil C, Pillai A, et al. Cogni-
tive function and risks of cardiovascular disease and hypoglycaemia in patients 
with type 2 diabetes: the Action in Diabetes and Vascular Disease: Preterax and 
Diamicron Modified Release Controlled Evaluation (ADVANCE) trial. Diabetologia 
2009;52(11):2328-36. Epub 2009 Aug 18.

45.  Whitmer RA, Karter AJ, Yaffe K, Quesenberry CP Jr, Selby JV. Hypoglycemic episodes and 
risk of dementia in older patients with type 2 diabetes mellitus. JAMA 2009;301(15):1565-72. 

46.  Sinclair AJ, Paolisso G, Castro M, Bourdel-Marchasson I, Gadsby R, Rodriguez  
Mañas L. European Diabetes Working Party for Older People 2011 clinical guidelines 
for type 2 diabetes mellitus. Diabetes Metab 2011;37(Supp 3):S27-38.

47.  Canadian Diabetes Association. 2013 Canadian Diabetes Association clinical practice 
guidelines. Toronto, ON: Canadian Diabetes Association; 2013. Available from: www.
guidelines.diabetes.ca. Accessed 2016 Jul 17.

48.  Lee L, Heckman G, Molnar FJ. Frailty. Identifying elderly patients at high risk of poor 
outcomes. Can Fam Physician 2015;61:227-31 (Eng), e119-24 (Fr). 

49. McMillan J, Holroyd-Leduc JM. Management of diabetes among frail older 
adults. Can Geriatr Soc J CME 2015;4(2). Available from: http://canadiangeriatrics.
ca/2015/01/volume-4-issue-2-management-of-diabetes-among-frail-older-adults/. 
Accessed 2018 Jul 26.

50.  Mamdani M, Rapoport M, Shulman KI, Herrmann N, Rochon P. Mental health-related 
drug utilization among older adults: prevalence, trends, and costs. Am J Geriatr 
Psychiatry 2005;13(10):892-900.

51.  Hogan DB, Maxwell CJ, Fung TS, Ebly EM; Canadian Study of Health and Aging. Preva-
lence and potential consequences of benzodiazepine use in senior citizens: results 
from the Canadian Study of Health and Aging. Can J Clin Pharmacol 2003;10(2):72-7. 

52.  Tannenbaum C, Paquette A, Hilmer S, Holroyd-Leduc J, Carnahan R. A systematic 
review of amnestic and non-amnestic mild cognitive impairment induced by anticho-
linergic, antihistamine, GABAergic and opioid drugs. Drugs Aging 2012;29(8):639-58. 

53.  Hanlon JT, Horner RD, Schmader KE, Fillenbaum GG, Lewis IK, Wall WE Jr, et al. 
Benzodiazepine use and cognitive function among community-dwelling elderly. Clin 
Pharmacol Ther 1998;64(6):684-92. 

54.  Bierman EMJ, Comijs HC, Gundy CM, Sonnenberg C, Jonker C, Beekman ATF. The ef-
fect of chronic benzodiazepine use on cognitive functioning in older persons: good, 
bad or indifferent? Int J Geriatr Psychiatry 2007;22(12):1194-200. 

55.  Ebly EM, Hogan DB, Fung TS. Potential adverse outcomes of psychotropic and 
narcotic drug use in Canadian seniors. J Clin Epidemiol 1997;50(7):857-63. 

56.  Paterniti S, Dufouil C, Alpérovitch A. Long-term benzodiazepine use and cognitive 
decline in the elderly: the Epidemiology of Vascular Aging Study. J Clin Psychophar-
macol 2002;22(3):285-93. 

57.  Takada M, Fujimoto M, Hosomi K. Association between benzodiazepine use and 
dementia: data mining of different medical databases. Int J Med Sci 2016;13(11):825-34. 

58.  Zhong G, Wang Y, Zhang Y, Zhao Y. Association between benzodiazepine use and 
dementia: a meta-analysis. PLoS One 2015;10(5):e0127836. 

59.  Islam MM, Iqbal U, Walther B, Atique S, Dubey NK, Nguyen PA, et al. Benzodiazepine 
use and risk of dementia in the elderly population: a systematic review and meta-
analysis. Neuroepidemiology 2016;47(3-4):181-91. Epub 2016 Dec 24. 

60.  Gallacher J, Elwood P, Pickering J, Bayer A, Fish M, Ben-Shlomo Y. Benzodiazepine 
use and risk of dementia: evidence from the Caerphilly Prospective Study (CaPS).  
J Epidemiol Community Health 2012;66(10):869-73. Epub 2011 Oct 27.

61.  Billioti de Gage S, Moride Y, Ducruet T, Kurth T, Verdoux H, Tournier M, et al. 
Benzodiazepine use and risk of Alzheimer’s disease: case-control study. BMJ 
2014;349:g5205 

62.  Billioti de Gage S, Bégaud B, Bazin F, Verdoux H, Dartigues J, Pérès K, et al. Ben-
zodiazepine use and risk of dementia: prospective population based study. BMJ 
2012;345:e6231. 

63.  Defrancesco M, Marksteiner J, Fleschhacker WW, Blasko I. Use of benzodiazepines in 
Alzheimer’s disease: a systematic review of literature. Int J Neuropsychopharmacol 
2015;18(10):pyv055. 

64. Anxiolytic (antianxiety) agents. In: Virani AS, Bezchlibnyk-Butler KZ, Jeffries JJ, edi-
tors. Clinical handbook of psychotropic drugs. 18th ed. Boston, MA: Hogrefe Publish-
ing; 2009. p. 158-73.

65.  Fox C, Smith T, Maidment I, Chan WY, Bua N, Myint PK, et al. Effect of medications 
with anti-cholinergic properties on cognitive function, delirium, physical function 
and mortality: a systematic review. Age Ageing 2014;43(5):604-15. Epub 2014 Jul 19.

66.  Gray SL, Anderson ML, Dublin S, Hanlon JT, Hubbard R, Walker R, et al. Cumulative 
use of strong anticholinergics and incident dementia: a prospective cohort study. 
JAMA Intern Med 2015;175(3):401-7.

67.  Hanlon JT, Semla TP, Schmader KE. Alternative medications for medications in the use 
of high-risk medications in the elderly and potentially harmful drug-disease interac-
tions in the elderly quality measures. J Am Geriatr Soc 2015;63(12):e8-18. Epub 2015 Oct 8.

68.  Chew ML, Mulsant BH, Pollock BG, Lehman ME, Greenspan A, Mahmoud RA, et al. 
Anticholinergic activity of 107 medications commonly used by older adults. J Am 
Geriatr Soc 2008;56(7):1333-41. Epub 2008 May 26.

69.  Salahudeen MS, Duffull SB, Nishtala PS. Anticholinergic burden quantified by anti-
cholinergic risk scales and adverse outcomes in older people: a systematic review. 
BMC Geriatr 2015;15(1):31. 

70.  Schneider LS, Dagerman K, Insel PS. Efficacy and adverse effects of atypical antipsy-
chotics for dementia: meta-analysis of randomized, placebo-controlled trials. Am J 
Geriatr Psychiatry 2006;14(3):191-210.

71.  Tampi RR, Tampi DJ, Balachandran S, Srinivasan S. Antipsychotic use in dementia: a system-
atic review of benefits and risks from meta-analyses. Ther Adv Chronic Dis 2016;7(5):229-45. 

72.  Kales HC, Kim HM, Zivin K, Valenstein M, Seyfried LS, Chiang C, et al. Risk of mortal-
ity among individual antipsychotics in patients with dementia. Am J Psychiatry 
2012;169(1):71-9. Epub 2011 Oct 31.

73.  Maust DT, Kim HM, Seyfried LS, Chiang C, Kavanagh J, Schneider LS, et al. Antipsy-
chotics, other psychotropics, and the risk of death in patients with dementia: 
number needed to harm. JAMA Psychiatry 2015;72(5):438-45. 

74.  Vigen CL, Mack WJ, Keefe RS, Sano M, Sultzer DL, Stroup TS, et al. Cognitive effects of 
atypical antipsychotic medications in patients with Alzheimer’s disease: outcomes 
from CATIE-AD. Am J Psychiatry 2011;168(8):831-9. Epub 2011 May 15.

75.  Gareri P, Segura-García C, Manifredi V, Bruni A, Ciambrone P, Cerminara G, et al. 
Use of atypical antipsychotics in the elderly: a clinical review. Clin Interv Aging 
2014;9:1363-73. 



652 Canadian Family Physician | Le Médecin de famille canadien } Vol 64: SEPTEMBER | SEPTEMBRE 2018

CLINICAL REVIEW

76.  Reus VI, Fochtmann LJ, Eyler AE, Hilty DM, Horvitz-Lennon M, Jibson MD, et al. The 
American Psychiatric Association practice guideline on the use of antipsychot-
ics to treat agitation or psychosis in patients with dementia. Am J Psychiatry 
2016;173(5):543-6. 

77.  Dhingra L, Ahmed E, Shin J, Scharaga E, Magun M. Cognitive effects and sedation. 
Pain Med 2015;16(Suppl 1):S37-43. 

78.  Clegg A, Young JB. Which medications to avoid in people at risk of delirium: a 
systematic review. Age Ageing 2011;40(1):23-9. Epub 2010 Nov 9.

79.  Morrison RS, Magaziner J, Gilbert M, Koval KJ, McLaughlin MA, Orosz G, et al. Re-
lationship between pain and opioid analgesics on the development of delirium 
following hip fracture. J Gerontol A Biol Sci Med Sci 2003;58(1):76-81. 

80.  Flo E, Gulla C, Husebo BS. Effective pain management in patients with dementia: 
benefits beyond pain? Drugs Aging 2014;31(12):863-71. 

81.  American Geriatrics Society 2012 Beers Criteria Update Expert Panel. American 
Geriatrics Society updated Beers Criteria for potentially inappropriate medication 
use in older adults. J Am Geriatr Soc 2012;60(4):616-31. Epub 2012 Feb 29.

82.  Husebo BS, Achterberg W, Flo E. Identifying and managing pain in people with 
Alzheimer’s disease and other types of dementia: a systematic review. CNS Drugs 
2016;30(6):481-97. 

83.  Lee L, Rojas-Fernandez C, Heckman G, Gagnon M. Cognition-enhancing drugs in 
dementia: tips for the primary care physician. Can Geriatr Soc J CME 2011;1(1):5-9. 
Available from: http://canadiangeriatrics.ca/2011/12/volume-1-issue-1-cognition-
enhancing-drugs-in-dementia/. Accessed 2018 Jul 26.

84.  Kim DH, Brown RT, Ding EL, Kiel DP, Berry SD. Dementia medications and risk of falls, 
syncope, and related adverse events: meta-analysis of randomized controlled trials. 
J Am Geriatr Soc 2011;59(6):1019-31. Epub 2011 Jun 7.

85.  Soysal P, Isik AT, Stubbs B, Solmi M, Volpe M, Luchini C, et al. Acetylcholinesterase 
inhibitors are associated with weight loss in older people with dementia: a sys-
tematic review and meta-analysis. J Neurol Neurosurg Psychiatry 2015;87(12):1368-74. 
Epub 2016 Jun 3.

86.  White H, Pieper C, Schmader K. The association of weight change in Alzheimer’s 
disease with severity of disease and mortality: a longitudinal analysis. J Am Geriatr 
Soc 1998;46(1):1223-7. 

87.  Sink KM, Thomas J 3rd, Xu H, Craig B, Kritchevsky S, Sands LP. Dual use of bladder 
anticholinergics and cholinesterase inhibitors: long-term functional and cognitive 
outcomes. J Am Geriatr Soc 2008;56(5):847-53. Epub 2008 Apr 1. 

88. Tenni P, Dunbabin D. A guide to deprescribing cholinesterase inhibitors. Tasmania, 
Aust: Consultant Pharmacy Services; 2016. Available from: www.cpsedu.com.au/ 
uploads/Documents/Deprescribing%202016%20Version/7.%20CHOLINESTERASE%20
INHIBITORS%20V3.pdf. Accessed 2018 Jul 26.

This article is eligible for Mainpro+ certified Self-Learning credits. To earn 
credits, go to www.cfp.ca and click on the Mainpro+ link.

This article has been peer reviewed. Can Fam Physician 2018;64:646-52

La traduction en français de cet article se trouve à www.cfp.ca dans la 
table des matières du numéro de septembre 2018 à la page e366.


