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Polypharmacy in Vulnerable Older 
Adults: Why, Who, When, What, and 

How to Safely Deprescribe

TARGET AUDIENCE: Pharmacists and pharmacy technicians who are concerned 
about the large number of pa�ents who are taking many medica�ons.

ABSTRACT: Earlier thought was “more care is be�er,” and prescribers were 
perceived as ignoring their pa�ents’ interests if they did not prescribe certain 
medica�ons. The Choosing Wisely Campaign brought awareness about poten�ally 
doing more harm than good within healthcare. Healthcare providers are 
encouraged to have conversa�ons with pa�ents about poten�ally unnecessary 
treatments and overuse. The Beers criteria by the American Geriatrics Society and 
Screening Tool of Older Persons’ Prescrip�ons (STOPP) criteria describe 
poten�ally inappropriate medica�ons (PIMs) in older adults. As healthcare 
providers engage pa�ents and caregivers in the medica�on use process, 
conversa�ons about deprescribing ought to occur to mi�gate poten�al harm and 
overuse. To improve the safety of medica�on use, as with prescribing, 
deprescribing should be a pa�ent-centered approach. Pharmacists must iden�fy 
the right pa�ent and the right �me to consider deprescribing, and upon 
iden�fying the right medica�on, use an evidence-based strategy to safely 
deprescribe. This con�nuing educa�on ac�vity describes best prac�ces for 
deprescribing with a focus on why and how to safely do so in the vulnerable older 
adult popula�on.
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INTRODUCTION
The number of older adults (aged 65 years and older) is expected to exceed 1.5 
billion by 2050.1 Mul�morbidity is expected to affect 65% of older adults aged 65 
to 84 years and up to 82% of those aged 85 years or older.1 With mul�morbidity, 
the number of medica�ons taken by the vulnerable older adult popula�on 



regimens may result in subop�mal medica�on use. Subop�mal 
medica�on use comprises (1) underprescribing, (2) polypharmacy 
or overuse, and (3) high-risk prescribing, such as poten�ally 
inappropriate medica�ons (PIMs), prescribing cascades, and 
an�cholinergic and seda�ve effects.2

Es�mates suggest that as many as 65% of older adults in the 
United States are exposed to polypharmacy and 29% to PIMs.3,4

Polypharmacy is generally defined as the use of five or more 
medica�ons and o�en occurs because of a prescribing cascade, 
which means the culprit medica�on causes an ADE that is 
mistaken for a new medical condi�on for which a subsequent 
medica�on is ini�ated as treatment. “Hyperpolypharmacy” or 
“excessive polypharmacy” is generally considered the use of 10 
or more medica�ons.5 Polypharmacy is associated with 
undesirable outcomes: frailty, cogni�ve decline, func�onal 
decline, falls, fractures, emergency department (ED) visits, 
hospitaliza�ons, and mortality.3,5,6

Evidence suggests that older age and indicators of poor health 
(i.e., mul�ple chronic condi�ons, cogni�ve decline, frailty) are 
risk factors for polypharmacy. The number of medica�ons in a 
pa�ent’s regimen may be the single most important predictor of 
ADEs.6 The likelihood of taking inappropriate medica�on 
increases with the number of drugs prescribed. Experts consider 
medica�ons inappropriate in older adults when they pose 
individual or cumula�ve adverse event risk. 

The Choosing Wisely Campaign brought awareness and 
encouraged conversa�ons between healthcare providers and 
pa�ents about medica�on overuse and poten�ally doing more 
harm than good within healthcare. This partnership between the 
American Board of Internal Medicine (ABIM) Founda�on and 
specialty socie�es was formed in 2012. At the �me, the 
healthcare field and society generally thought that more care was 
be�er, and pa�ents tended to perceive prescribers as ignoring 
their pa�ents’ interests if they did not prescribe certain 
medica�ons.7

Understanding subop�mal prescribing allows healthcare 
providers to mi�gate the risk of poor health outcomes in 
vulnerable older adults. Deprescribing is the process of 
healthcare professional-supervised medica�on withdrawal with 
the goal of managing polypharmacy and improving outcomes.8

Pharmacists review medica�on regimens comprehensively to 
iden�fy and consider discon�nua�on of high-risk medica�ons 
and those that cause more harm than benefit. Deprescribing 
encourages a proac�ve and systema�c approach to mi�gate 
poten�al medica�on-related problems (MRPs). This approach is 
preferable over a reac�ve approach (i.e., discon�nuing an 
offending medica�on a�er an ADE occurs).

PAUSE AND PONDER: Why should healthcare providers 
re-evaluate medica�ons periodically? 

increases. Along with drug-disease and drug-drug interac�ons, 
age-related physiological changes that alter pharmacokine�cs 
and pharmacodynamics increase the risk of adverse drug events 
(ADEs).2

Throughout this con�nuing educa�on ac�vity, consider a 
hypothe�cal pa�ent, Ms. Polly, who is an 85-year-old female. 
Enrolled in a Program of All-Inclusive Care for the Elderly (PACE), 
she has been able to live safely at home. Table 1 (above) lists her 
current medica�on regimen. 

Ms. Polly’s healthcare needs have become more complex with 
her increasing confusion, declining ability to perform ac�vi�es of 
daily living, and a recent fall. Her daughter con�nues to be her 
main caregiver and has requested more help from PACE; thus, 
the prescriber has reached out to the clinical pharmacist for 
assistance. This CE ac�vity will review best prac�ces for 
deprescribing with a focus on why, who, when, what, and how to 
safely deprescribe medica�ons in the vulnerable older adult 
popula�on.

WHY, WHO, AND WHEN TO DEPRESCRIBE

WHY: Older Adults Have Specific Needs
Since older adults have differing health and func�onal statuses, 
prescribers must individualize medica�on selec�on for these 
pa�ents. Prescribing the right medica�on and dose for the right 
indica�on at the right �me while providing benefit and avoiding 
ADEs is challenging. Comorbidi�es and complexity of medica�on 
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Table 1. Medication Regimen
Acetaminophen/diphenhydramine PM 25/500 mg, 2 
tablets nightly PRN for insomnia
Alendronate 70 mg weekly for osteoporosis
Amlodipine 10 mg daily for hypertension
Aspirin 81 mg daily for heart a�ack preven�on
Ce�rizine 10 mg daily for allergies
Donepezil 10 mg daily for Alzheimer’s disease
Flu�casone nasal spray 2 sprays in each nostril daily for allergies
Furosemide 20 mg daily for peripheral edema
Gabapen�n 300 mg twice daily for neuropathic pain
Glipizide ER 5 mg daily for pre-diabetes
Ibuprofen 200 mg three �mes daily for pain
Omega-3 Fish Oil 1000 mg twice daily for hyperlipidemia
Oxybutynin 5 mg twice daily for overac�ve bladder
Pantoprazole 40 mg daily for GERD
Paroxe�ne 30 mg daily for depression
Potassium chloride 10 mEq daily for potassium deficiency
Pravasta�n 40 mg daily for hyperlipidemia
Propranolol 40 mg twice daily for hypertension 
Senna-docusate 8.6-50 mg, 2 tablets daily for cons�pa�on
ABBREVIATIONS: GERD = gastroesophageal reflux disease; mEq = 
milliequivalent; mg = milligrams; PRN = as needed 



According to the World Health Organiza�on, the global ADE-
related mortality rate increased approximately 3.3-fold from 
2001 to 2019, with the highest rates occurring in those aged 75 
years and older.9 A systema�c review of 14 hospital-based 
observa�onal studies in older adults found an ADE to occur more 
o�en with an increased number of medica�ons.10 More than 50% 
of ADEs could be prevented with safe prescribing prac�ces.5 Safe 
medica�on use requires that healthcare providers ensure 
regimen appropriateness, considering treatment ini�a�on, 
treatment op�miza�on, and cessa�on of unnecessary or 
inappropriate medica�ons.

WHO: The Age-Friendly Movement
The Ins�tute for Healthcare Improvement in partnership with The 
John A. Har�ord Founda�on, American Hospital Associa�on, and 
the Catholic Health Associa�on developed the Age-Friendly 
Health Systems ini�a�ve to improve the care of older adults and 
the lives of caregivers. This framework—the Age-Friendly 4Ms, 
depicted in Figure 1 (below)—is a pa�ent-centered approach to 
medica�on op�miza�on that addresses polypharmacy and 
deprescribing. Conversa�ons with healthcare providers can be re-
framed to discuss “What Ma�ers” to the pa�ents and caregivers. 
Medica�ons impact all the “M” domains: What Ma�ers, 
Menta�on and Mobility.11,12

Reasons for deprescribing may vary from pa�ent to pa�ent. 
When reviewing common goals for deprescribing, consider the 
perspec�ves of the pa�ent, the caregiver, and the healthcare 
team. Iden�fy which reasons for deprescribing may be most 

Figure 1. Age-Friendly Health Systems 4Ms Framework11

relevant or meaningful to each party involved in the pa�ent’s 
care. Examples include
� reducing medica�on regimen complexity and pill burden to 

improve adherence
� reducing an�cholinergic burden to improve and/or preserve 

cogni�ve func�on
� reducing fall and fracture risk
� reducing hospitaliza�ons
� reducing mortality
� reducing costs

These deprescribing goals improve pa�ents’ quality of life. 
Deprescribing considers not only single medica�ons but also the 
aggregate interac�on risk from mul�ple medica�ons.13

Deprescribing o�en presents challenges due to barriers faced by 
healthcare providers and pa�ents. Healthcare providers’ may 
have limited �me and lack of training which serves as the most 
significant barriers. Pa�ent-related barriers to deprescribing 
include sa�sfac�on with medica�ons, reluctance, resistance to 
change, and opposi�on to alterna�ve treatments. Despite these 
challenges, many barriers can be addressed through educa�on, 
communica�on, and shared decision-making.

Although many pa�ents express not wan�ng to take medica�ons, 
their beliefs and acceptance of polypharmacy and discon�nuing 
medica�ons is poorly understood. To further understand 
pa�ents’ views, preferences and willingness, researchers from 
the University of South Australia and University of Sydney 
developed the Pa�ents’ A�tudes Towards Deprescribing (PATD) 



ques�onnaires, including the revised PATD for older adults and 
caregivers and the revised PATD for cogni�vely impaired 
individuals (rPATDcog).14-6

A popula�on-based survey of Medicare beneficiaries 65 years 
and older using PATD ques�ons found most older adults are open 
to having one or more medica�ons deprescribed and two-thirds 
want to reduce the number of medica�ons taken.17 A mul�-
center cross-sec�onal survey found older adults and caregivers 
are open to deprescribing, with more than 90% willing to 
discon�nue a medica�on if a healthcare provider ini�ates the 
conversa�on.18

While primarily used for research, providers may use the revised 
PATD ques�onnaire clinically to target pa�ents and caregivers 
who are willing to discon�nue medica�ons. The original work is 
available here: h�ps://www.australiandeprescribingnetwork.
com.au/925-2/ .16 Understanding a�tudes and willingness may 
enhance shared decision-making conversa�ons about 
deprescribing.

PAUSE AND PONDER: How do you determine which 
medica�ons to deprescribe?

WHEN TO DEPRESCRIBE
Older adults are o�en high-risk for poten�al MRPs due to 
pharmacokine�c (the body’s effect on a medica�on) and 
pharmacodynamic (a medica�on’s effect on the body) changes. 
However, advanced age is not an independent risk factor for 
MRPs. Elements of high-risk pa�ents who may benefit from 
deprescribing include the following19:
� Polypharmacy: Use of mul�ple medica�ons is the strongest 

risk factor for MRPs. Table 2 (to the right) lists common types 
of poten�al MRPs.

� Mul�morbidity: Having mul�ple chronic condi�ons 
increases the risk of drug-disease interac�ons.

� Renal impairment: Reduced renal func�on increases ADE 
risk.

� Transi�ons of care: Medica�on management by mul�ple 
prescribers can result in miscommunica�on and medica�on 
discrepancies, such as inadvertent con�nua�on.

� Nonadherence: Pa�ents may be nonadherent to their 
medica�on regimens due to experiencing real or perceived 
adverse effects and/or lack of benefit, complexity, burden, 
and cost.

� Limited life expectancy/end of life care: Goals of care 
change from slowing disease progression and prolonging life 
to improving quality of life. Pa�ents may no longer benefit 
from preven�ve medica�ons and use certain medica�ons for 
symptoma�c management.

� Frailty and demen�a: Frailty—an age-related syndrome of 
physiologic decline—is associated with increased adverse 
events and risk of harm, such as falls, which can be 
detrimental. ADEs may worsen or exacerbate these 
syndromes (i.e., fa�gue or cogni�ve impairment).

Aging is not an iden�cal experience for every person, so frailty—
declining mental and physical resilience, or the ability to bounce 
back and recover from events like illness and injury—is a more 
appropriate measure of health status than age alone. Frailty has 
been associated with poor pa�ent outcomes. The Edmonton Frail 
Scale is a validated, reliable, and mul�dimensional screening tool 
for all healthcare se�ngs. The free tool with a training course is 
available here: h�ps://edmontonfrailscale.org/. It assesses nine 
domains: cogni�on, general health status, func�onal 
independence, social support, medica�on use, nutri�on, mood, 
con�nence, and func�onal performance. The highest level of 
frailty is a score of 17.20 Assessing frailty severity can help with 
shared decision-making and determining goals of care. 

PAUSE AND PONDER: How can you use prescribing 
clinical tools for deprescribing?

WHAT TO DEPRESCRIBE
While few studies have measured the clinical implica�ons of 
underprescribing, evidence has shown an associa�on between 
polypharmacy and PIMs. A systema�c review of 38 clinical trials 
found that deprescribing interven�ons in community-dwelling 
older adults (aged 65 years and older) may provide small 
reduc�ons in use of PIMs and mortality.6 Prescribers and 
pharmacists should periodically reevaluate any medica�on 
ini�ally prescribed for a clinical indica�on since benefits, risks, 
condi�ons, and comorbidi�es change over �me, which may 
result in inappropriate use. Medica�on review should consider 
the following factors: goals of care, remaining life expectancy, 
treatment targets, �me un�l benefit, number needed to treat 
(NNT, a sta�s�cal measure that indicates how many pa�ents 
need to be treated with a specific interven�on to prevent one 
addi�onal adverse outcome), number needed to harm, and 
ADEs.21

Collabora�ve approaches and numerous clinical applica�on tools 
highlighted below are available for safe prescribing and to reduce 
medica�on overuse. Focusing on medica�ons and poten�al ADE 
risk, healthcare providers can employ these clinical tools to 
iden�fy medica�ons for poten�al deprescribing. 

Table 2. Types of Potential Medication-Related 
Problems
• Adverse drug events
• Adverse drug interac�ons
• Excessive dura�on
• Inappropriate/unnecessary medica�ons
• Ineffec�ve therapy
• No indica�on
• Nonadherence
• Subop�mal dosing
• Supratherapeu�c dosing



Risk-Benefit Analysis
Older adults are vulnerable to ADEs associated with “high-risk” 
single medica�ons and medica�on classes, including 
an�coagulants, benzodiazepines, cardiovascular agents, digoxin, 
hypoglycemics, nonsteroidal an�-inflammatory drugs (NSAIDs), 
opioids, psychotropics, and those with an�cholinergic effects. 
“High-risk” medica�on combina�ons—for example, angiotensin-
conver�ng enzyme inhibitors, diure�cs, and NSAIDs in pa�ents 
with chronic kidney disease (known as the “triple whammy”)—
augment ADE risk.13

In a “Less is More” special communica�on about polypharmacy 
and deprescribing, experts proposed grouping medica�ons into 
two categories for older adults to determine if the likely benefit 
outweighs poten�al risk/harm, while no�ng that medica�ons 
may fall into both categories.13

“Disease and/or symptom control medica�ons” are used to 
manage ac�ve disease and symptoms and help maintain quality 
of life.13 Discon�nuing these medica�ons could result in symptom 
return or func�onal decline due to disease worsening. Examples 
include analgesics, an�-anginals, an�-heart failure medica�ons, 
and levothyroxine. Dose reduc�on of disease/symptom control 
drugs may be appropriate if symptoms are mild or intermi�ent, 
but these should be discon�nued if altogether ineffec�ve. 
Notably, aggressive treatment may be inappropriate for 
hypertension or diabetes management in some older adults, as 
this could increase the risks of hypotension or hypoglycemia, 
respec�vely.13

Preven�ve medica�ons are intended to prevent future morbid 
events.13 Their use should be guided by assessment of absolute 
risks and benefits of treatment for individual pa�ents, taking into 
considera�on the �me required for benefit (known as “�me to 
benefit”), pa�ent preferences, and es�mated life expectancy. For 
example, osteoporosis guidelines recommend a “drug holiday” 
(temporary discon�nua�on of therapy) from bisphosphonates 
depending on fracture risk a�er five years of treatment to 
mi�gate risk of atypical femoral fractures and osteonecrosis of 
the jaw. Despite discon�nua�on, bisphosphonates’ an�-fracture 
effects persist because this medica�on class has long half-lives 
and remain stored in bone for up to 10 years. Another example is 
sta�ns, which are commonly used for primary preven�on of 
cardiovascular events. Evidence suggests that sta�n 
discon�nua�on a�er eight years does not increase cardiovascular 
event risk.13

Choosing Wisely Campaign
The American Board of Internal Medicine’s global Choosing 
Wisely (CW) Campaign encourages pa�ent engagement and 
healthcare provider conversa�on to choose care that is evidence-
based, necessary, and free from harm. Since 2012, a compila�on 
of more than 600 evidence-based statements from 
approximately 80 healthcare organiza�ons advise healthcare 
providers, pa�ents and caregivers about op�miza�on, 
appropriateness and avoidance of unnecessary medical tes�ng 
and treatments, available at h�ps://www.choosingwisely.org/
.7,22,23,24

The American Society of Consultant Pharmacists (ASCP) 
convened a task force in 2018 under the CW campaign to further 
help pharmacists ini�ate and implement deprescribing. The task 
force reinforced deprescribing in older adults by reviewing and 
providing evidence-based references. ASCP’s guidance provides 
ten statements focused on avoiding DDIs and prescribing 
cascades and encouraged medica�on reviews to mi�gate 
poten�al ADEs25:
1. DO NOT ini�ate medica�ons to treat new and emerging 

symptoms without first ascertaining that the new symptom 
is not an ADE related to an already prescribed medica�on.

2. DO NOT con�nue medica�ons at care transi�ons without 
reviewing and reconciling to verify accurate and complete 
medica�on lists in concert with current medical problems.

3. DO NOT recommend highly an�cholinergic medica�ons in 
older adults without first considering safer alterna�ves or 
non-pharmacologic measures.

4. DO NOT use an�cholinergics concomitantly with 
cholinesterase inhibitors for demen�a.

5. DO NOT use two or more medica�ons known to increase 
bleeding risk (e.g., an�platelets, direct oral an�coagulants 
[DOACs], warfarin, aspirin, NSAIDs, cor�costeroids, selec�ve 
serotonin reuptake inhibitors), without evalua�ng the 
poten�al risks and benefits.

6. DO NOT prescribe or rou�nely con�nue medica�ons for 
older adults with limited life expectancy without 
considera�on to individual goals of care, presence of 
comorbidi�es and �me-to-benefit for preven�ve 
medica�ons.

7. DO NOT use three or more central nervous system-ac�ve 
medica�ons (e.g., an�depressants, an�psycho�cs, 
benzodiazepines, an�epilep�cs, Z-drugs, opioids, 
gabapen�noids).

8. DO NOT combine opioids with benzodiazepines or 
gabapen�noids to treat pain and DO re-evaluate rou�nely 
for deprescribing during chronic use.

9. DO NOT prescribe tramadol without considera�on of the 
poten�al risks and harms related to serotonergic excess, 
seizures, falls, and drug-drug interac�ons.

10. DO NOT use strong CYP3A4 and P-glycoprotein inhibitors or 
inducers with DOACs and DO periodically assess for such 
DDIs.



The American Geriatrics Society (AGS) also worked with the CW 
campaign to iden�fy treatments that poten�ally have more risks 
than benefits in older adults, concluding the following26:
� DO NOT use an�psycho�cs first line to treat behavioral and 

psychological symptoms of demen�a.
� DO NOT use benzodiazepines or seda�ves-hypno�cs first-line 

for insomnia, agita�on, or delirium.
� DO NOT use cholinesterase inhibitors for demen�a without 

periodic assessment for perceived cogni�ve benefits and 
adverse gastrointes�nal effects.

� DO NOT use an�diabe�cs to achieve hemoglobin A1c less 
than 7.5% in most older adults; moderate control is generally 
be�er.

� DO NOT use an�microbials to treat bacteriuria in older adults 
unless they experience specific urinary tract symptoms.

� DO NOT maintain long-term proton pump inhibitor (PPI) 
therapy for gastrointes�nal symptoms without an a�empt to 
stop or reduce PPI at least once per year in most pa�ents.

� DO NOT use NSAIDs for pa�ents with hypertension, heart 
failure, or chronic kidney disease.

� DO NOT use prescrip�on appe�te s�mulants or high-calorie 
supplements for treatment of anorexia or cachexia 
(unexplained was�ng) in older adults.

� DO NOT prescribe medica�on without conduc�ng a 
medica�on regimen review.

Prescribing Cascades
It bears repea�ng that providers should not ini�ate 
medica�ons—prescrip�on or over-the-counter (OTC)—or use a 
new medical device to treat new and emerging symptoms 
without first ascertaining that the new symptom is not an ADE of 
an already prescribed medica�on.24 This is the first CW statement 
endorsed by ASCP and it describes a prescribing cascade. 
Prescribing cascades are preventable, yet o�en unrecognized, 
even though researchers in the geriatric field first introduced the 
concept in the 1990s and then revisited and expanded upon it in 
2017.27,28 They emphasized that “the iden�fica�on and 
interrup�on of prescribing cascades is an important, ac�onable, 
and underappreciated opportunity to improve medica�on safety 
in older people.”27,28

Prescribing cascades contribute to polypharmacy and adverse 
outcomes in vulnerable older adults. By becoming familiar with 
the common prescribing cascades, outlined in Table 3 (on the 
next page), pharmacists and pharmacy technicians can iden�fy 
culprit and cascade medica�ons. If culprit medica�ons remain 
clinically indicated, prescribers should use the lowest possible 
dose, a safer alterna�ve with fewer adverse effects, or non-
pharmacologic therapy, rather than ini�a�ng a cascade 
medica�on to address the ADE.

Anticholinergic Medications
Older adults are more sensi�ve to an�cholinergic adverse effects, 
including confusion, dry mouth, blurry vision, cons�pa�on, and 
urinary reten�on. A large case-control observa�onal study of 

58,769 pa�ents diagnosed with demen�a and 225,574 matched 
controls found sta�s�cally significant associa�ons of demen�a 
risk with exposure to an�cholinergic medica�ons, such as 
an�depressants, an�psycho�cs, an�parkinsonians, an�epilep�cs, 
and bladder an�cholinergics.30 Par�cipants who took a single 
strong an�cholinergic medica�on daily for three years had almost 
50% increased odds of demen�a within a 10-year period. 
Demen�a risk was increased in pa�ents taking more than one 
an�cholinergic medica�on due to the cumula�ve impact.30

Pharmacists can use one or a combina�on of mul�ple validated 
expert an�cholinergic scales to calculate aggregate 
an�cholinergic scores. An an�cholinergic burden score of three 
or higher is associated with increased cogni�ve impairment and 
mortality. The most frequently validated scale is the 
An�cholinergic Cogni�ve Burden (ACB) scale.31,32 An 
An�cholinergic Burden Calculator is available at no cost for use 
here: h�ps://www.acbcalc.com/.

A small longitudinal study of 69 par�cipants found those who 
took an an�cholinergic medica�on in combina�on with the 
cholinesterase inhibitor donepezil over a two year period 
declined by seven points on the Mini-Mental State Examina�on 
as compared with a three point decline in those taking donepezil 
alone.33 Thus, concomitant therapy with an�cholinergics may 
counteract efficacy of cholinesterase therapy, resul�ng in a more 
rapid cogni�ve and func�onal decline.

Revisi�ng the case, Ms. Polly is taking donepezil for Alzheimer’s 
disease. Her prescriber consults with the pharmacist to ini�ate 
meman�ne for her progressive demen�a due to increasing 
confusion and declining func�on. Medica�on review iden�fies 
several medica�ons with an�cholinergic effects that may be 
worsening Ms. Polly’s cogni�ve func�on, including ce�rizine, 
diphenhydramine, furosemide, oxybutynin, and paroxe�ne. The 
pharmacist recommends deprescribing an�cholinergic 
medica�ons for which risk outweighs benefit. With reducing 
aggregate an�cholinergic burden, donepezil may be more 
effec�ve. This avoids added polypharmacy by ini�a�ng 
meman�ne, effec�vely preven�ng a prescribing cascade. 
Following discon�nua�on of these medica�ons, the pharmacy 



Table 3. Prescribing Cascades to Avoid or Amend29

CULPRIT 
MEDICATION ADVERSE DRUG EVENT

CASCADE 
MEDICATION

ACE inhibitors Cough Cough suppressants
Alpha-1 blockers Orthosta�c hypotension Meclizine
Amiodarone Tremor Lithium

Hypothyroidism Thyroid hormones
Amitriptyline Cogni�ve impairment Cholinesterase inhibitors
An�psycho�cs Cogni�ve impairment Cholinesterase inhibitors

Extrapyramidal symptoms Benztropine
Benzodiazepines Cogni�ve impairment Cholinesterase inhibitors
Beta blockers Depression An�depressants
Bisphosphonates GERD PPIs/H2RAs
Bupropion Insomnia Seda�ve-hypno�cs
Calcium channel blockers Cons�pa�on Laxa�ves

Peripheral edema Diure�cs
Cholinesterase inhibitors Insomnia Seda�ves/hypno�cs

Urinary incon�nence OAB an�cholinergics
Cor�costeroids Insomnia Seda�ves/hypno�cs
Diure�cs Urinary incon�nence OAB an�cholinergics
Dopaminergics Psycho�c symptoms An�psycho�cs
Gabapen�noids Peripheral edema Diure�cs
Lithium Extrapyramidal symptoms An�parkinsonians

Tremor Propranolol
Metoclopramide Extrapyramidal symptoms An�parkinsonians
NSAIDs GI bleeding or heartburn PPIs/H2RAs

Hypertension An�hypertensives
OAB an�cholinergics Cogni�ve impairment Cholinesterase inhibitors
SGLT2 inhibitors Urinary tract infec�ons An�bio�cs
SSRIs/SNRIs Insomnia Seda�ve-hypno�cs
Sta�ns Myalgia NSAIDs/opioids
Thiazide diure�cs Hyperuricemia or gout Allopurinol/colchicine
ABBREVIATIONS: GERD = Gastroesophageal reflux disease; GI = Gastrointes�nal; H2RAs = Histamine-2 receptor 
antagonists; NSAIDs = Non-steroidal an�-inflammatory drugs; OAB = Overac�ve bladder; PPIs = Proton pump 
inhibitors; SGLT2 = Sodium glucose cotransporter-2; SNRIs = Serotonin norepinephrine reuptake inhibitors; SSRIs = 
Selec�ve serotonin reuptake inhibitors

technician can follow up with Ms. Polly and her caregiver to 
assess if there has been improvement.

Resources are available to assess polypharmacy and iden�fy PIMs 
in vulnerable, older adults. The following sec�on provides an 
overview, applicability, and u�lity in prac�ce for the most 
common clinical tools: Beers Criteria, STOPP/START Criteria, 
STOPPFall Criteria, STOPPFrail Criteria, and the Medica�on 
Appropriateness Index.

Beers Criteria
The late Mark Beers, MD and his colleagues developed the Beers 
Criteria in 1991 with a mission to iden�fy medica�ons for which 
poten�al harm outweighed expected benefit and that should be 
avoided in long-term facili�es. Since then, several updates have 

expanded the criteria to apply to older adults aged 65 years and 
older in ambulatory, acute, and ins�tu�onalized care se�ngs, 
except end-of-life and hospice. Upon Dr. Beers’s death, AGS 
assumed responsibility for maintaining the criteria. 

The 2023 AGS Beers Criteria for Poten�ally Inappropriate 
Medica�on Use in Older Adults is a well-known, widely available 
clinical tool to support shared clinical decision-making. It is 
available for free in the Journal of the American Geriatrics 
Society.34 For ease of clinical prac�ce applica�on, the AGS 
provides a pocket card and an app, for a fee, available at h�ps://
geriatricscareonline.org/. To encourage engagement and 
conversa�on, AGS provides pa�ent and caregiver educa�onal 
resources that are available for free at h�ps://www.
healthinaging.org/.



The AGS Beers Criteria lists medica�ons and medica�on classes 
that the society and its geriatric expert panel consider poten�ally 
inappropriate for use in older adults. The criteria are structured 
by category with each sec�on including a clear ra�onale and 
recommenda�on:
1. Medica�ons considered poten�ally inappropriate
2. Medica�ons poten�ally inappropriate in pa�ents with 

certain diseases or syndromes
3. Medica�ons to use with cau�on
4. Poten�ally inappropriate drug-drug interac�ons
5. Medica�ons to avoid or adjust dosages based on renal 

func�on 
6. Medica�ons with strong an�cholinergic effects

Importantly, the iden�fied medica�ons are “poten�ally 
inappropriate” rather than “definitely inappropriate.” The key 
word is “poten�ally,” as the prescribing and deprescribing 
processes are to be pa�ent centric. The AGS panel recognizes 
that harm is typically more pronounced in the “old-old” than in 
the “young-old” and in pa�ents with complex mul�-morbidity 
and frailty.34 The indicators are categorized based on whether 
they involve avoiding the ini�a�on of a PIM or discon�nuing one 
that is already prescribed. To apply the AGS Beers Criteria, 
prescribers and pharmacists must iden�fy the PIMs and, when 
clinically appropriate, consider safer pharmacologic or 
nonpharmacologic alterna�ves. 

STOPP/START Criteria
The Screening Tool of Older Person's Prescrip�ons (STOPP) and 
Screening Tool to Alert doctors to Right Treatment (START) 
criteria are addi�onal resources for iden�fying poten�ally 
inappropriate prescribing in older adults. These aim to iden�fy 
PIMs and poten�al prescribing omissions, respec�vely.35 The 
STOPP criteria are most helpful in the context of polypharmacy. 
The original version, published in 2008, included 65 STOPP 
criteria, which more than doubled in the third version, updated in 
2023, with 133 STOPP criteria. These more expansive criteria 
assist pharmacists and pharmacy technicians in iden�fying and 
preven�ng more drug-drug interac�ons, drug-disease 
interac�ons, and poten�al ADEs during medica�on reviews.

The STOPP criteria is divided into sec�ons by organ systems—
including cardiovascular, coagula�on, central nervous, renal, 
gastrointes�nal, respiratory, musculoskeletal, urogenital, and 
endocrine—with separate sec�ons for drugs that increase fall 
risk, analgesics, and an�muscarinic or an�cholinergic drugs.35 The 
criteria also address the need to clarify an indica�on for each 
medica�on, labeling the following as PIMs:
� Any medica�on prescribed without a clinical indica�on
� Any medica�on prescribed beyond recommended dura�on
� Any duplicate medica�on class

Addi�onal varia�ons of the STOPP criteria help healthcare 
providers to iden�fy PIMs in older adults with a high risk of falls 
(STOPPFall) and in those with limited life expectancy 
(STOPPFrail).36,37 STOPPFall iden�fies medica�on classes 
considered to be fall-risk-increasing-drugs (FRIDs). To further 
assist in shared-decision making of deprescribing, prac�cal 
decision trees based on the STOPPFall guidance are available 
online (h�ps://kik.amc.nl/falls/decision-tree/).36

While most prescribing tools are designed to iden�fy and prevent 
PIMs in the general older popula�on, STOPPFrail consists of 27 
poten�ally inappropriate prescribing indicators to assist 
healthcare providers in deprescribing in frail older adults.37

Deprescribing in frail older adults may improve their quality of 
life through a reduc�on in adverse events, hospitaliza�ons, and 
mortality. Medica�on review in this popula�on should focus on 
deprescribing and symptom management, rather than preven�ve 
and intensive treatment. STOPPFrail is applicable in adults aged 
65 or older who meet all the following criteria37:
� End-stage irreversible pathology
� Poor one year survival prognosis
� Severe func�onal or cogni�ve impairment or both
� Symptom control is priority rather than preven�ng disease 

progression

Example criteria include37

� Avoid an�platelets for primary cardiovascular preven�on due 
to lack of evidence

� Bisphosphonates are unlikely to be beneficial for short-term 
osteoporosis treatment 

� Aim for an�diabe�c monotherapy with less stringent 
glycemic control (i.e., hemoglobin A1c goal of less than 8%)

End-of-Life Care
Prescribers and pharmacists should re-evaluate medica�ons and 
minimize the pill burden for pa�ents receiving pallia�ve care, 
par�cularly at end-of-life (i.e., life expectancy of less than three 
months). Preven�on of long-term complica�ons is no longer 
indicated.21 Rather, the goal is comfort care through symptom-
specific medica�ons (SSMs) to treat pain, dyspnea (shortness of 
breath), nausea, cogni�ve disturbances, anxiety, and depression. 
The number of SSMs increases while the number of medica�ons 
intended to treat comorbidi�es decreases. Therefore, the 
defini�on of polypharmacy shi�s for end-of-life care, focusing on 
inappropriate medica�on use. 



The shared decision-making process must s�ll consider pa�ent 
and caregiver preferences. While some pa�ents may prefer only 
symptoma�c treatment without life-prolonging measures, other 
pa�ents may feel neglected following discon�nua�on of certain 
long-term medica�ons.21 A literature review of 67 ar�cles 
established preliminary recommenda�ons for long-term 
medica�on classes shown in Table 4 (to the right).21

Medication Appropriateness Index
Unlike the previously men�oned clinical tools that are PIMs and 
medica�on class lists developed by expert consensus; the 
Medica�on Appropriateness Index (MAI) is pa�ent centric. The 
MAI, developed more than 30 years ago, is a pa�ent screening 
tool that measures poten�ally inappropriate prescribing in older 
adults. The 10 simple ques�ons focus on indica�on, 
effec�veness, dosing, dura�on, and poten�al for interac�ons to 
ul�mately rate medica�ons as appropriate, marginally 
appropriate, or inappropriate.38,39 A MAI Calculator is available at 
no cost for use here: h�ps://globalrph.com/medcalcs/
medica�on-appropriateness-index-calculator/

HOW TO SAFELY DEPRESCRIBE

Deprescribing Tools
Once polypharmacy and PIMs are iden�fied, many clinical tools 
are available to analyze benefit versus risk and guide pharmacy 
teams on how to safely discon�nue specific medica�ons and 
medica�on classes. 

Deprescribing.org h�ps://deprescribing.org/resources/ 
Canadian Medica�on Appropriateness and Deprescribing 
Network 
h�ps://www.deprescribingnetwork.ca/professionals.

Deprescribing.org is a website developed by Canadian 
pharmacists that provides guidance, tools, and approaches for 
deprescribing.40 Included within these resources are evidence-
based guidelines and easy to use algorithms to determine when 
and how to stop specific medica�on classes: an�hyperglycemics, 
an�psycho�cs, benzodiazepines, cholinesterase inhibitors, 
meman�ne, and PPIs.40 The companion site, Canadian 
Medica�on Appropriateness and Deprescribing Network, 
provides addi�onal guidance on commonly inappropriate 
medica�ons for healthcare providers and pa�ents, including a 
Deprescribing Educa�onal Program and brochures.41

US Deprescribing Research Network h�ps://
deprescribingresearch.org/resources-2/resources-for-clinicians/.
The US Deprescribing Research Network is a tool funded by the 
Na�onal Ins�tute of Aging to develop and provide informa�on on 
deprescribing for older adults.42 The network’s efforts center 
around four “cores” addressing the needs of different 
stakeholders (e.g., researchers, pa�ents) and a series of working 
groups focusing on research and standardized outcome 
measures. Resources for healthcare providers promote educa�on 

by providing guides for specific medica�on classes and reference 
the deprescribing tools described above.42

Primary Health Tasmania h�ps://www.primaryhealthtas.com.
au/resources/deprescribing-resources/
Primary Health Tasmania is a not-for-profit organiza�on in 
Australia that provides a comprehensive guide to personalized 
deprescribing, including principles, assessment of benefit versus 
harm, and pa�ent and healthcare provider percep�ons. These in-
depth guidelines recommend deprescribing strategies for an 
extensive list of common medica�on classes: allopurinol, 
an�cholinergics, an�coagulants, an�epilep�cs, 
an�hyperglycemics, an�hypertensives, an�platelets, 
an�psycho�cs, benzodiazepines, bisphosphonates, 
cholinesterase inhibitors, gabapen�noids, glaucoma ophthalmics, 
inhaled cor�costeroids, long-ac�ng nitrates, NSAIDs, opioids, 
PPIs, sta�ns, and calcium and vitamin D.43

Primary Health Tasmania h�ps://medstopper.com/
MedStopper is an online clinical tool for polypharmacy that 
assists healthcare providers, pa�ents, and caregivers in the 
shared decision-making process and priori�za�on of 
deprescribing.44 Upon entering a pa�ent’s regimen, MedStopper 
arranges the medica�ons from “more likely to stop” to “less likely 
to stop,” based on the criteria in Table 5 (next page). A team of 
clinicians and researchers affiliated with Canadian healthcare 
ins�tu�ons, including the University of Bri�sh Columbia and the 
Centre for Effec�ve Prac�ce developed this site and is grounded 
in evidence-based resources such as the Beers and STOPP/START 
Criteria. However, it remains in the Beta tes�ng phase, so 
pharmacy teams should s�ll use it with cau�on.44

Using the Edmonton Frail Scale, healthcare providers can iden�fy 
pa�ents as frail to adjust MedStopper’s “may cause harm” 
ranking. The specific indica�on for each medica�on affects the 
ranking categories for “may improve symptoms” or “may reduce 
future illness.” Categories are based on the ra�ng levels of an 
unhappy, neutral, or happy face, with a color-coded 
discon�nua�on priority. Medica�ons and indica�ons also include 

Table 4. Deprescribing at End-of-Life21

MEDICATION CLASS RECOMMENDED ACTION PLAN GDR

An�coagulants Discon�nue for deep vein 
thrombosis primary preven�on

No

An�hyperglycemics Reduced dosages to prevent 
hypoglycemia

Variable

An�hypertensives Discon�nue for hypertension Yes

An�microbials Variable: goal is symptom control No

Sta�ns Discon�nue No

ABBREVIATIONS: GDR = gradual dose reduc�on



links for resources, such as calculators for risk/benefit 
assessment, NNT, Beers Criteria, or STOPP Criteria. Healthcare 
providers can reference the tapering sugges�ons and symptom 
monitoring, as appropriate.44

Go back and review Ms. Polly’s medica�on regimen in Table 1 (on 
page 2). Which medica�ons may be inappropriate based on the 
numerous prescribing and deprescribing tools that are readily 
available? Figure 2 (below) shows a snapshot of a suggested plan 
for deprescribing u�lizing the MedStopper clinical tool.

Table 5. Deprescribing Opportunities and Prioritization44

Medica�on Conversa�on
Poten�al to improve symptoms Is the medica�on helping symptoms?
Poten�al to reduce the risk of future illness Does the effec�veness jus�fy the poten�al adverse effects, inconvenience, and cost?
Likelihood to cause harm Are symptoms caused by medica�ons?

PAUSE AND PONDER: When do medica�ons need a 
gradual dose reduc�on for discon�nua�on?

Pharmacist-Led Deprescribing
Research shows that comprehensive medica�on reviews may 
reduce PIM use and mortality in community-dwelling older adults 
aged 65 years and older.6 A narra�ve review of 25 global 
randomized controlled trials found that pharmacist-led 
deprescribing interven�ons had a beneficial effect on 69% of 
medica�on outcomes—including discon�nua�on, dose 

Figure 2. Deprescribing Plan Based on Stopping Priority by MedStopper

NOTE: Incomplete medica�on regimen



reduc�ons, and medica�on changes—for pa�ents with a mean 
age of 60 years or older residing in the community and nursing 
facili�es.45

Pharmacists must follow a stepwise, pa�ent-centric approach to 
deprescribing, while performing a comprehensive medica�on 
review of prescrip�on and OTC medica�ons as depicted in Figure 
3 (below). Since prescribing and deprescribing clinical tools do 
not consider preferences, life expectancy, and goals of care, it is 
essen�al to understand “what ma�ers” to the pa�ent and/or 
caregiver.

Prescribers, pharmacists, and pharmacy technicians should 
assess if pa�ents are not adhering to prescribed medica�ons and, 
if not, why. Opportuni�es to deprescribe may be iden�fied by 
asking just one ques�on to a pa�ent and/or caregiver. Pharmacy 
technicians are typically trained to ask, “do you have any 
ques�ons for the pharmacist about your medica�on?” Instead, 
open-ended ques�ons, such as “how do you feel about the 
number and types of medica�on you take?” or “how did your 
new medica�on help with your symptoms?” could gather more 
useful informa�on. It is also important to ask if pa�ents 
experience any adverse effects from their medica�ons. 

What Ma�ers and Shared Goals
Deprescribing conversa�ons ought to involve shared decision-
making. Research shows older adults’ priori�es are typically 
maintaining cogni�on, func�on, and independence over life 
extension.46,47 Pa�ent preferences and health status change over 
�me. Knowing a pa�ent’s priori�es and preferences about 
medica�on use helps align treatment decisions and guide 
deprescribing.

To determine a pa�ent’s health priori�es and preferences, 
healthcare providers can use the universal health Outcome 
Priori�za�on Tool (OPT) which is nonspecific to diseases and 

treatments. This simple tool elicits the preferences of older adults 
by having them consider trade-offs and rank the rela�ve 
importance of four health outcomes46,47:
1. extending life (regardless of health)
2. preserving independence/maintaining func�on and ac�vi�es 

of daily living
3. reducing or elimina�ng pain
4. reducing or elimina�ng symptoms (e.g., dizziness, fa�gue, 

nausea, shortness of breath)

Several studies found that preserving independence and reducing 
pain were the most important health outcomes, whereas life 
extension was the least important.18,48,49 In the Older Pa�ents’ 
Percep�ons of Medicines and Willingness to Deprescribe survey, 
of the 50 par�cipants, 76% wanted to keep their symptoma�c 
medica�ons and 61% wanted to keep their preven�ve 
medica�ons.18

The “What Ma�ers to You?” study of 350 pa�ents used the OPT 
to assess the most important health outcome for older adults.50

Pa�ents with cogni�ve impairment more o�en priori�zed life 
extension. Importantly, cogni�vely impaired pa�ents may 
struggle to understand health outcomes and the “trade-off 
principle”—priori�zing one health outcome while accep�ng 
poten�al deteriora�on in other health outcomes—which makes 
pa�ents weigh and priori�ze health goals. Pa�ents with declining 
health status are generally more accep�ng of further decline. A 
secondary outcome found that the OPT is feasible for intensive 
treatment decision-making. For those pa�ents who are unable to 
priori�ze the four health outcomes, the OPT is s�ll useful to 
facilitate a conversa�on about pa�ent preferences and trade-offs 
to align decision-making.50

Considering Ms. Polly: how can the 4Ms aid in recommending 
oxybutynin discon�nua�on to her prescriber? “What ma�ers to 
the pa�ent is being able to con�nue to live in her home. 

Figure 3. Stepwise Approach to Deprescribing

ABBREVIATIONS: MRPs = medica�on-related problems



Oxybutynin is an�cholinergic and is nega�vely affec�ng her 
menta�on and mobility as she has recent falls. Please consider a 
discon�nua�on trial of oxybutynin and nonpharmacologic 
op�ons for overac�ve bladder.”

Iden�fying Medica�ons for Discon�nua�on
Upon establishing goals of care, the next step is to engage the 
pa�ent or caregiver and decide whether to deprescribe any 
medica�ons. Common reasons for deprescribing include
1. No ac�ve indica�on (e.g., health condi�on resolved)
2. New or worsening condi�on
3. Poten�al risks outweigh an�cipated benefits
4. Preven�ve indica�on with life-limi�ng condi�ons
5. Lack of benefit or ineffec�veness
6. Result of a prescribing cascade
7. Nonadherence
8. Interac�ons or ADEs

Prescribers and pharmacists can use the available prescribing and 
deprescribing clinical tools, but they must also review all 
medica�ons and assess the benefit versus risk for individualized 
pa�ents.

Developing an Ac�on Plan
Upon iden�fying medica�ons to deprescribe, prescribers and 
pharmacists must collaborate to develop an ac�on plan to 
implement, monitor, and follow-up. When deprescribing, 
withdraw medica�ons one-by-one by priori�zing those that are 
inappropriate and/or increase the risk of harm. It is cri�cal to 
con�nuously consider “what ma�ers” to the pa�ent. Mul�ple 
medica�ons can be withdrawn simultaneously if pa�ents are 
experiencing ADEs, medica�ons are easy to discon�nue, or if they 
have minimal withdrawal effects.

If deprescribing is jus�fied, prescribers, pharmacists, and 
pharmacy technicians need a plan of ac�on for each medica�on 
(i.e., whether to abruptly stop or if gradual dose reduc�on (GDR) 
is necessary). Healthcare providers need to educate pa�ents or 
caregivers on withdrawal symptoms to look for and emphasize 
the need to promptly report them.

Certain medica�ons require a GDR or taper to prevent an adverse 
drug withdrawal event—meaning discon�nua�on results in 
clinically significant symptoms or signs—or worsened 
condi�ons.51 GDRs can iden�fy the lowest effec�ve dose, 
minimize symptom re-occurrence, and encourage pa�ent 
willingness. For example, discon�nuing benzodiazepines may 
cause agita�on. If this withdrawal symptom is unfamiliar to 
healthcare providers, then a prescribing cascade may occur with 
ini�a�on of an an�psycho�c.43

Most medica�ons have limited evidence and few guidelines for 
deprescribing. If no guidance is available, it is safer to a�empt a 
GDR over weeks to months to discon�nue rather than abruptly 
discon�nuing. If a deprescribing guideline is unavailable, taper 

and discon�nue medica�ons in reverse of guideline 
recommended treatment. For example, the prescribing 
informa�on for donepezil recommends ini�a�on of therapy at 5 
mg daily for four to six weeks, then increase the dose to 10 mg 
daily. To taper donepezil, decrease the 10 mg daily dose to 5 mg 
daily for four to six weeks and then discon�nue therapy. 
Pharmacists can recommend a GDR plan in considera�on of 
pharmacokine�cs (e.g., half-lives), pharmacodynamics, dose, and 
dura�on of medica�ons.51

To achieve successful deprescribing, a trus�ng rela�onship, 
ongoing communica�on, and adequate documenta�on is 
essen�al between prescribers, pharmacists, pharmacy 
technicians, pa�ents, and caregivers. Using the word “trial” is 
reassuring to pa�ents and caregivers since it implies pa�ents can 
restart the medica�on if needed. 

Returning to Ms. Polly, the pharmacist can ini�ate the 
conversa�on with her daughter by saying, “I understand you feel 
overwhelmed. It seems now would be a good �me to take 
another look at your mother’s medica�ons. We can ease the 
burden of her medica�on regimen and simplify it for her. This 
trial of stopping a couple of her medica�ons may help with her 
confusion and lower her fall risk.”

CONCLUSION
Deprescribing is an essen�al part of good prescribing and an 
important strategy. It ensures older adults are not taking 
subop�mal medica�ons. Effec�ve and safe deprescribing requires 
a pa�ent-centered, shared decision-making approach with 
evalua�on of preferences, level of func�oning, life expectancy, 
and goals of care. Numerous clinical resources are available to 
reduce polypharmacy, assess benefit versus risk, and provide 
guidance and approaches for how to discon�nue specific 
medica�ons. Deprescribing inappropriate or unnecessary 
medica�ons impacts clinical outcomes—such as reduc�on in 
hospitaliza�ons, ED visits, falls and overall healthcare costs—
mi�gates ADEs, and improves quality of life. Simplifying more 
complex medica�on regimens may also improve pa�ent 
adherence to essen�al medica�ons. 

With a strong founda�on in deprescribing principles and tools, 
it’s �me to reevaluate Ms. Polly’s medica�on regimen one last 
�me. What other medica�ons should be considered for 
deprescribing to reduce polypharmacy, mi�gate ADEs, and 
improve quality of life for both Ms. Polly and her daughter?

Figure 4 (next page) summarizes key points.
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Figure 4. Key Points Related to the Deprescribing Process

Best
❶ Be COMMUNITY CHAMPIONS and whenever possible, talk
to pa�ents and colleagues about the poten�al to deprescribe
❷ Encourage discussion with pa�ents about unnecessary 
medica�ons or alterna�ves that pose less risk
❸ Promote the theory that prescribing medica�ons is not 
always the best approach! Many health complaints can be 
handled with lifestyle changes or physical therapy

Better
❶ Consider developing a screening program–pick a number of 
medica�ons that will trigger closer scru�ny and then LOOK!
❷ Pull the Beers criteria and other tools and plan a training 
event for your staff
❸ When the prescriber is tapering medica�ons, counsel
pa�ents not to stop abruptly and monitor closely

Good
❶ Monitor older adults’ medica�on uses and look for 
medica�ons that simply are no longer needed 
❷ Ask pa�ents what ma�ers to them! The answer might 
surprise you
❸ Determine the barriers that exist in your workplace that 
prevents your site from delivering excep�onal care
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