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Objectives
• Define terms associated with multiple medication
use
• Identify causes of multiple medication use
• Understand consequences of multiple medication
use in geriatric patients
• Compare and contrast tools for managing
deprescribing, hyperpharmacotherapy, and
medication use in the long-term care setting

Terms and Definitions
• Terminology – Multiple Medication Use
• Polypharmacy – there is NO exact consensus on this definition
• Animal and epidemiological studies have shown that 5
medications is approximately the number of medications that
cause clinical harm

• Polymedicine
• Hyperpharmacotherapy
• Generally ≥ 10 medications

• 24 distinct definitions
• Quantity-specific definitions
• Quality-specific definitions
Bushardt et al. Clin Interv Aging 2008;3:383-389
Abrahamson K et al. Research in Social and Administrative Pharmacy.2017;13;1202-03
Page et al. Maturitas.2016;91:115-134
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Geriatric Growth

https://www.census.gov/library/visualizations/2018/comm/century-of-change.html
https://www.census.gov/library/visualizations/2018/comm/historic-first.html

http://www.census.gov/population/socdemo/statbriefs/agebrief.html

Geriatric Medication Use
• Patients ≥ 50 years
• 35% of the population
• Take 70% of prescriptions

• Patients ≥ 65 years
• 15% of the population
• Take 39% of prescriptions
• Average # prescriptions: 4

• Number of medications
• ≥ 1 – 92.1%
• ≥ 3 – 68.1%
• ≥ 5 – 42.6%

• 40‐50% of US Nursing Home patients use
≥ 9 mediations daily
• 90% of older adults say they would like to
stop ≥ 1 medication if their physician
approved

Medications Prescribed to Older Adults
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% Prescribed All Geriatrics

% Prescribed ages 65-74 years

% Prescribed 74 years and older
IQVIA Institute for Human Data Science. 2017. Available: https://www.iqvia.com/institute/reports/medicines-use-and-spending-in-the-us-a-review-of-2016Tables 79 and 80:
SOURCE: NCHS, National Health and Nutrition Examination Survey. See Appendix I, National Health and Nutrition Examination Survey (NHANES).
Abrahamson K et al. Research in Social and Administrative Pharmacy.2017;13;1202-03
Page et al. Maturitas.2016;91:115-134
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The Prescribing Cascade
New drugs may be
prescribed to treat
the adverse event

New
symptom?

New symptoms may
not be recognized as
adverse drug events
A new symptom from the
2nd drug can appear

Drug
Prescribed

Diagnosis

This process can occur
multiple times
Rochon et al. BMJ 1997;315:1097
Page et al. Maturitas.2016;91:115-134

Prescribing Cascade Score
• Total Score: 0-8
• Score ≥ 4 is assumed
prescribing cascade
• The higher the score = the
higher the severity of the
prescribing cascade
• 8 case patient study
• 50% of prescribing cascade
complications could have
been prevented
Ponte et al. Medicina.2017;77:13-16

Consequences of
Hyperpharmacotheapy
• Adverse Drug Reactions (ADRs)
• Interactions
• Drug-drug
• Drug-disease
• Drug-nutrient
• Reduced physical function
• Diminished activity of daily living
• Cognitive decline
• Geriatric syndromes
• Increased healthcare utilization
• Costs
• Increased mortality risk
Wastesson et al. Expert Opinion on Drug Safety.2018;17:1185-1196
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Adverse Drug Reactions
• 4th most common cause of death in the US
• Medication-related Risk Factors
• Prior ADR
• Number of Medications
• 2 medications – 13%
• 5 medications – 58%
• ≥ 7 medications – 82%

• Other Risk Factors
• ≥ 6 disease states, low body weight,
age ≥ 85 years, CrCl < 50 mL/min

Biggest Offenders
Cardiovascular medications
Diuretics
Anticoagulants ****warfarin****
NSAIDS
Antibiotics
Hypoglycemics
Anticholinergics
Benzodiazepines
Musculoskeletal agents
Psychiatric medications
Chemotherapy Agents

Stegemann et al. Ageing Res Rev 2010;9:384-398
Hovstadius et al. Clin Geriatr Med 2012;28:159-172
Shah et al. Clin Geriatr Med 2012;28:173-186
Hajjar et al. Am J Geriatr Pharmacother 2003;1:82-89
Budnitz et al. N Eng J Med 2011;365:2002-2012

Interactions
• Prevalence
• 35-60% of patients have ≥ 1 potential drug-drug interaction
• 22% of patients have ≥ 2 potential drug-drug interactions
• 15-40% of patients have ≥ 1 drug-disease interaction
• Frequency ↑ with age
• Age 60-74 years : 24%
• Age ≥ 80 years: 36%

• Risk ↑ exponentially with number of medications
• 5 medications = 10 possible interactions
• 10 medications = 45 possible interactions
• 15 medications = 105 possible interactions

• Risk is approximately 90-100% with ≥ 8 medications
• Up to 50% of interactions cause adverse drug reactions
• Up to 50% of interactions result in a suboptimal therapeutic effect of ≥ 1
medication
Stegemann et al. Ageing Res Rev 2010;9:384-398
Hovstadius et al. Clin Geriatr Med 2012;28:159-172
Shah et al. Clin Geriatr Med 2012;28:173-186

STRATEGIES AND DECISION
AIDS TO REDUCE
HYPERPHARMACOTHERAPY
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Buzz Word: “Deprescribing”
• Identifying and discontinuing/substituting/reducing medications that are
1) unnecessary, 2) ineffective, or 3) inappropriate
• Considerations
•
•
•
•

Risk vs. benefit
Patient’s goals, values, and preferences
Patient’s current level of functioning
Life expectancy

Deprescribing is
NOT meant to deny
effective treatment
to eligible patients

• Challenges and Barriers
• Time consuming
• Withdrawal or discontinuation syndromes
• Examples: PPIs, antidepressants, beta blockers, alpha blockers

• Patient preference and willingness
• Regulatory practices and guidelines
• Difficulty in predicting life expectancy
McGrath et al. J Family Pract. 2017;66:436-445
Liu. Journal for Nurse Practitioners.2014;10:136-39
Page et al. Maturitas.2016;91:115-134
Scott et al. JAME Internal Medicine. 2015;175:827-834

When to Consider Deprescribing
• New symptom or clinical syndrome that appears to be an ADR
• Receiving high-risk medications or combinations
• Receiving preventative drugs where discontinuing drug will not increase
disease risk
• Advanced or end-stage disease, terminal illness, extreme frailty, dementia, or
full dependence on others for all care
Effective interventions to optimize medication use
in LTC can occur using a multidisciplinary multicomponent approach.
Education and Communications are Key

Scott et al. JAMA Internal Med.2015;175:827-834
Harrison et al. Drugs & Aging. 2019;36:125-136

Practical Steps
•
•

Understand patient and caregivers’
goals of care
Integrate shared decision making

•
•

05

NOTE CLINICALLY
NECESSARY DRUGS THAT
ARE HIGH-RISK
Broaden focus beyond medications
found in explicit criteria.
Reassess risk vs. benefit
Relax therapeutic goals as needed

ELIMINATE UNNECESSARY
MEDICATIONS

06

• Example: transitions of care
• Increase screening during these
times.

02

04

03

IDENTIFY CONDITIONS NOT BEING
TREATED
•

Especially for medication
reconciliation.

01

07

PAY SPECIAL ATTENTION
TO HIGH-RISK PERIODS

•

TEAM BASED APPROACH
•

CONSIDER PATIENT AND
CAREGIVER PREFERENCES

Identify reasons for why they may not be used.

•
•
•
•
•
•

Confirm clinical indications for all
drugs
Stop drugs without indications
Determine drug’s effectiveness for
patient
Stop drugs that are not effective
Consider risk vs. benefit regularly
Focus on overprescribed medications

IDENTIFY PIMS
• Consider dose reductions or
discontinuation
• Use up-to-date explicit criteria
• Leverage technology.

Zullo et al. Clin Geriatr Med. 2018;34:39-54
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Medications Targeted in
Deprescribing Studies
Calcitriol
Galanatamine
Clopidogrel
Glucosamine

Dutasteride

Benzodiazepines

Hormone Replacement
Therapy

Rivaroxaban
Fluticasone/salmeterol

Antipsychotics

Betablockers
Inhaled
corticosteroids

Alpha-blockers

Levodopa

Other antihypertensives

Bisphosphonates

Calcium

Statins

Diuretics

Nitrates

Vitamin D
Page et al. Maturitas.2016;91:115-134
Harrison et al. Drugs & Aging.2019;36:125-136

Deprescribing in LTC
Facilitators and Resources

Barriers

• Engaging patients/families to make informed
choices
• Decision aids
• Multidisciplinary teams
• Education and training for staff
• Managerial and administration support
• Respectful communication
• Continuity of staff
• “Champions”
• Sufficient information for care team to
understand why a medication was started
• Mandatory medication reviews
• Medication regulations
• Continuous quality assessment of medication
use practices

• Silos of care
• Overreliance on psychotropic medications
• Insufficient resources and staff to facilitate
alternative approaches when appropriate
• Inadequate training
• Inefficient skills mix
• Lack of managerial or administration support
• Culture of medication use
• Not following up on medication review
findings
• Limited patient evaluation time
• Patient complexity
• Fragmented care
• Poor documentation

Adapted from Table 1. Harrison et al. Drugs & Aging.2019;36:130
Scott et al. JAMA Internal Medicine. 2015;175:827-834

The Good Palliative-Geriatric Practice Algorithm
• For non-life sustaining medications
• Proactive process for stopping medications
where there is an absence of evidence in
older adults
• Use in nursing homes led to:
• 2.8 drugs discontinued/patient
• 24% reduction in mortality
• 18% reduction in hospitalization

• Use in community-dwelling patients led to:
• Discontinuation of 4.4 drugs per patient
• Improvement in global health and well-being in 88%
of patients
• Only 2% of discontinued drugs had to be reinitiated
• No untoward effects

• Long-term (> 3 years) follow-up cohort study
• Significantly better clinical outcomes in geriatrics
undergoing multiple deprescribing vs. those without

Garfinkel et al. Isr Med Assoc J.2007;9:430-34
Mangin et al. Drugs Aging.2018;35:575-587
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Deprescribing Protocol

Figure 1.Scott et al. JAMA Internal Med.2015;175:830

Deprescribing Decision-Making Aid
• Developed from the
GPGP tool
• Study indicated high
physician-pharmacist
agreement for
deprescribing using tool
• Essentially identical to the
Deprescribing Protocol by
Scott et al.

Figure 1: Page et al. Research in Social and Administrative Pharmacy.2016:438-49

10-Step Discontinuation Guide
• Each step based on
literature
• Synthesizes suggestions
and guidance raised in
other areas
• Case-specific framework
for each patient
• In test case study –
physicians who used
guide suggested more
drugs for discontinuation

Scott et al. Evid Based Med. 2013;18:121-24
Mangin et al. Drugs Aging.2018;35:575-587
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Time Until Benefit Model
• Important questions
• Does original indication for drug still
exist?
• What is the clinical benefit of the
drug?
• Which weighs more – the benefit or
the risk of a drug?

• Consider stopping treatments
targeting long-term outcomes
when time to outcome is longer
than life-expectancy
• Initiate medications aimed at
comfort
Figure 3. Holmes et al. Arch Intern Med 2006;166:605-608
Cherubini. JAMDA.2016;17:4-6

High-Risk Medication Review Algorithm
• Tables included:
• Table 1 – potentially
inappropriate medications
• Could easily be substituted
with other explicit PIM criteria
[e.g. Beers Criteria]

• Table 2 – Withdrawal
regimens for select
medications
• Includes details of withdrawal
symptoms to monitor for

Poudel et al. Geriatr Gerontol Int.2016;16:1002-1013

Medication Appropriateness Index
Domain

Hanlon et al. J Clin Epidemiol 1992;45:1045-1051
Samsa et al. J Clin Epidemiol 1994;47:891-896
Holmes HM et al. Arch Int Med 2006;166:605-609
O’Mahony D, et al. Age Ageing 2008;37:138-41

Weight

1. Is there an indication for the drug?

3

2. Is the medication effective for the condition

3

3. Is the dosage correct?

2

4. Are the directions correct?

2

5. Are the directions practical?

1

6. Are there clinically significant drug-drug interactions?

2

7. Are there clinically significant drug-disease interactions?

2

8. Is there unnecessary duplication with other drugs?

1

9. Is the duration of therapy acceptable?

1

10. Is this drug the least expensive alternative compared with
others of equal utility?

1

Min = 0 = Completely appropriate
Max = 18 = Completely inappropriate
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SMART Tool
• Developed for complex
regimens
• Considers dose adjustment
needs
• Addresses impact of physical
limitations
• Considers rules, regulations,
laws, and policies.

Vogt-Ferrier. Eur Geriatr Med. 2010;1:198-202
Mangin et al. Drugs Aging.2018;35:575-587

Specific, Measurable, Acceptable, Realistic, and Time-Framed

SMART Tool Objective Examples
Case 1
72 year old female, recently widowed,
prescribed a hypnotic
Specific:

To ensure a (subjectively)
restful sleep

Measurable: To sleep from 11 pm to 6 am
Acceptable:

To wake up without undo
morning fatigue

Realistic:

To ensure a normal duration of
sleep for her age

Timeframed:

As needed, but no more than 3
times per week; maximum
duration of 4 weeks

Case 2
80 year old female prescribed an analgesic
for osteoarthritis of the knee
Specific:

To allow the patient to walk in
throughout the nursing home

Measurable: As measured by her ability to
walk independently
Acceptable:

The patient is willing to take the
drug despite the risk of GI bleed

Realistic:

The formulation is compatible
with the patient’s ability to
swallow

Timeframed:

Efficacy and tolerability to be
re-evaluated after a two-week
trial

Adapted from Table 2 Vogt-Ferrier. Eur Geriatr Med. 2010;1:199

Appropriate Medications for Older
People Tool (AMO-Tool)
• Developed for primacy care physicians who care for
nursing home patients
• 1 pilot study (Belgium)
•
•
•
•

9 physicians, 67 patients, at 9 nursing homes
Mean age 86 years
Used 2.45 times/patient over 6 months
Most physicians stated tool should be used every 3
months
• No significant difference in total number of medications
per patient at 6 months vs. baseline (9.88 vs. 10.06)
• Mean 1.91 medication changes per patient (including
adding and stopping)
• Significant improvement in well-being (SF-12 score) at 6
months vs. baseline (62.87 vs. 57.13; p<0.0001)
• Total SF-12 score increases was significantly associated with the
number of medication changes (p=0.0053)

Lenaerts et al. J of Frailty and Aging.2013;2:8-14
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MedStopper
• Free, online deprescribing tool
• Funded by Canadian Institute for Health
Information

•
•
•
•

Designed with frail patients in mind
Indicate if patient is frail
Enter drug + condition
Tool provides:
• Information on if drug is likely to improve
symptoms, reduce risk of future illness, or
increase risk of future harm
• Advice on tapering
• Possible withdrawal symptoms
• Beers/STOPP criteria

http://medstopper.com
Zullo et al. Clin Geriatr Med.2018;34:39-54

Deprescribing.org
• Free online resource
• Maintained by Canadian
Deprescribing Network
• Resources for healthcare
professionals and patients

• Guidelines and algorithms
for deprescribing
•
•
•
•
•
•

Proton pump inhibitors
Diabetes medications
Antipsychotics
Benzodiazepines
Cholinesterase inhibitors
Memantine

• Many have been evaluated
in studies
https://deprescribing.org/
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RAND/UCLA Appropriateness Method
Implicit Indicators of Polypharmacy Appropriateness
1.
2.
3.
4.
5.
6.
7.

8.
9.
10.
11.
12.

There is an indication for the drug recorded in the medical record
There are no effective non-pharmacologic alternatives available
Drug selection is consistent with established clinical practice
There are no clinically significant drug-drug interactions including
duplication of therapy
If the drug is contraindicated, the prescriber gives a valid reason
The drug is effective in this patient for this indication
The drug, as currently prescribed, is not likely to be
supratherapeutic or toxic, based on dose, route, and dosing
interval for the age, renal, and hepatic status of the patient
The drug regimen cannot be simplified
The patient/caregiver is clear about the drug regimen
The patient adheres to the drug schedule
The drug treatment is reviewed by an appropriate clinician at
least once per year or more frequently if in accordance with best
clinical practice
If and adverse drug reaction occurs, there are details given of
the reaction and recommended future monitoring the medical
record

• Developed to consider polypharmacy in
primary care
• Developed by expert consensus panel with
input from patients and patient
representatives
• Indicators evidence-based
• Appears to use the Medication
Appropriateness Index as a foundation in
its development.

Burt et al. BMC Medicine.2018;16:91
Wastesson et al. Expert Opinion on Drug Safety.2018;17:1185-1196

Complying with F554 §483.10(c)7

DETERMINING CANDIDATES FOR
MEDICATION SELF-ADMINISTRATION
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Medication Self-Administration




F554 §483.10(c)7– The right to self-administer medications
if the interdisciplinary team (IDT) has determined that this
practice is clinically appropriate.

Medi-Cog

• Grid represents a pill box
• Not specific to patient’s medication
regimen
• Point to instructions for the 5 tasks – but
patient must read them on their own
• Each task is worth 1 point

• 5 minutes to complete
Total score 8 out of 10 may indicate
adequate skills
https://www.pharmacy.umaryland.edu/practice/medmanagement/assisted_living/Tools-to-Assess-Self-Administration-of-Medication/

Medication Management Ability
Assessment
• Fictitious medication regimen
• 4 labeled prescription bottles – colored beans for pills
• Includes medications – can/cannot be taken with food, single/multiple pills for each dose,
must be taken multiple times of day.

• 45-60 delay in regimen review and interview
• Scoring
• Ability to read labels, open different types of vials, interpret instructions, remove pills, and
differentiate colors
• Perfect score = 25
• Must take correct # pills out of bottle the correct # times throughout day and take doses with/without
food as specified

Hutchison et al. Am J Geriatr Pharmacother 2006;4:144-153
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Drug Regimen Unassisted Grading Scale
(DRUGS)
Medication List
(container or chart)

Medication List
(patient-reported)

Identification

Total Medications:

Total Doses:

Maximum Score:

Total Score:

Access

Dosage

Timing

Summary Score:
(Total Score/Maximum Score) X 100
Time:
Adapted from Edelberg et al. J Am Geriatr Soc 1999;47:592-596
Kripalani et al. J Gen Intern Med 2006;21:852-856

MedTake Test
Drug
Name,
dose,
SIG

Patient
description of
how to take
drug

Dose
(25%)

Indication
(25%)

Food/water coingestion
(25%)

Regimen
(25%)

Score per
drug

Comment

(0-100%)

1.
2.
3.
4.
5.
Scoring: 1 = correct, 0 = incorrect
Composite (Mean) MedTake Score (0-100%): _____%

Adapted from Appendix I. Raehl et al. Pharmacotherapy 2002;22:1239-1248

Totally
incorrect

Mostly
incorrect

Somewhat
incorrect

Somewhat
correct

Mostly
correct

Perfectly
correct

Adapted MedTake Test

Dose

+0

+5

+10

+15

+20

+25

Indication

+0

+5

+10

+15

+20

+25

Co-ingestion with food or water

+0

+5

+10

+15

+20

+25

Regimen and schedule

+0

+5

+10

+15

+20

+25

Sum of points (0-100)
Knowledge score for individual
drug

Adapted from Appendix I. Raehl et al. Pharmacotherapy 2002;22:1239-1248
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Medication Management Instrument for
Deficiencies in the Elderly (MedMaIDE)
What a Patient Knows About Their Medications

Yes

No

1. Name all daily medications – Rx and OTC
2. State time of day each prescription medication is taken
3. State how each medication is taken (po, with water, ect)
4. State indication for each medication
5. State amount of each medication to be taken at each dose
6. Identify if there are problems with medications (ADRs)
7. Does patient get help with medications
By whom:_____________ Type:__________________
8. Other medications on hand (outdated, unused, discontinued)
“No” selection for 1-5 credited to Total Deficiency Score

Adapted from Orwig et al. Gerontologist 2006;46:661-668

Medication Management Instrument for
Deficiencies in the Elderly
If a Patient Knows How to Take Their Medications

Yes

No

Yes

No

1. Can fill a glass with water
2. Can remove top from medication container
3. Can count out required number of pills into hand or cup
4. Can put hand with medication to open mouth; put hand to eye for eye drops; hand to mouth for
inhaler; draw up insulin; place a transdermal patch
5. Can sip enough water to swallow medication
6. How are medications currently stored
If a Patient Knows How to Get Their Medications
1. Identify a refill exists on a prescription
2. Identify who to contact to refill a prescription
3. Does patient have resources to obtain medications
“No” selection for Part 1: 1-5 and Part 2: 1-3 credited to Total Deficiency Score (Maximum score 13)
Adapted from Orwig et al. Gerontologist 2006;46:661-668

Risk Assessment Tool
Cognitive
•
•
•
•
•
•

Score: 0
1
2
Increasing difficulty

Abbreviated Mental Test
What medication do you take at the moment?
Have there been any changes in your medications recently?
Do you think your medications are necessary for your health?
How confident are you about taking your medicines on your own
Reading 3 sample labels of increasing font size (Ariel; 8, 10, 12)

Physical
•
•
•
•
•
•
•

Can open 48 ml amber plastic bottle with screw cap
Can open 48 ml amber plastic bottle with childproof cap
Can open 100 ml glass bottle with normal cap
Can pop open blister packs
Can open foil strip of tablet
Manages to take out tabs from PlusPack®
Fine manipulation – 5 ml spoon and/or dropper bottle

Lubinga et al. BMC Research Notes 2011;4:398
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Self-Efficacy for Appropriate
Medication Use Scale
• How Confident are you that you can take your medicines correctly when:
•
•
•
•
•
•
•
•
•
•
•
•
•

You take several different medicines each day?
You take medicines more than once a day?
You are away from home?
You have a busy day planned?
They cause some side effects?
No one reminds you to take the medicine?
The schedule to take the medicine is not convenient?
Your normal routine gets messed up?
You are not sure how to take the medicine?
You are not sure what time of the day to take your medicine?
You are feeling sick?
You get a refill of your old medicines and some of the pills look different that usual?
A doctor changes your medicines?
1= Not confident, 2= somewhat confident, 3= very confident

Risser et al. J Nurs Measurement 2007;15:203-217

Hopkins Medications Schedule

Appendix. Carlson et al. J Gerontol A Biol Sci Med Sci 2005;60;223

Medication Administration Test
• Measures compliance with medication
administration over hypothetical 24 hours
• Components
• Placebo pill bottles with labels
• 4 boxes: left to right
• Morning, noon, evening, bedtime

• Directions
• Read administration directions and dosages
from bottles
• Place correct pills from bottles into the
appropriate boxes

• Accomplishment scoring
• Task completion time
• Number of errors made – omission,
commission sequence

MAT
Score

Criteria

100

No errors; complete within 5 minutes

90

No errors; complete within 10 minutes

80

No errors; complete within 15 minutes

70

1 error

60

2 errors

50

3 errors

40

4 errors

30

5 errors

20

6 errors

10

7 errors

0

≥ 8 errors
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In Closing
•
•
•
•
•

The use of multiple medications may be necessary
Every medication should have an active indication
Optimize and simplify medication regimens that are necessary
Avoid the prescribing cascade -be aware of potential adverse effects
Screen for potential drug-drug and drug-disease interactions before
new medications are initiated

QUESTIONS?

Full versions of select decision aids

APPENDIX
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The Good Palliative-Geriatric Practice Algorithm

Garfinkel et al. Isr Med Assoc J.2007;9:430-34

10-Step Discontinuation Guide

Scott et al. Evid Based Med. 2013;18:121-24
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