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Frailty is a geriatric condition associated with increased vulnerability to adverse drug events and
medication-related harm. Existing clinical practice guidelines rarely provide medication management
recommendations specific to frail older people. This report presents international consensus principles,
generated by the Optimizing Geriatric Pharmacotherapy through Pharmacoepidemiology Network,
related to medication management in frail older people. This consensus comprises 7 principles for
clinical practice, 6 principles for research, and 4 principles for education. Principles for clinical practice
include (1) perform medication reconciliation and maintain an up-to-date medication list; (2) assess and
plan based on individual’s capacity to self-manage medications; (3) ensure appropriate prescribing and
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deprescribing; (4) simplify medication regimens when appropriate to reduce unnecessary burden; (5) be
alert to the contribution of medications to geriatric syndromes; (6) regularly review medication regi-
mens to align with changing goals of care; and (7) facilitate multidisciplinary communication among
patients, caregivers, and healthcare teams. Principles for research include (1) include frail older people in
randomized controlled trials; (2) consider frailty status as an effect modifier; (3) ensure collection and
reporting of outcome measures important in frailty; (4) assess impact of frailty on pharmacokinetics and
pharmacodynamics; (5) encourage frailty research in under-researched settings; and (6) utilize routinely
collected linked health data. Principles for education include (1) provide undergraduate and post-
graduate education on frailty; (2) minimize low-value care related to medication management; (3)
improve health and medication literacy; and (4) incorporate evidence in relation to frailty into clinical
practice guidelines. These principles for clinical practice, research and education highlight different
considerations for optimizing medication management in frail older people. These principles can be used
in conjunction with existing best practice guidelines to help achieve optimal health outcomes for this
vulnerable population. Implementation of the principles will require multidisciplinary collaboration
between healthcare professionals, researchers, educators, organizational leaders, and policymakers.

� 2020 AMDA e The Society for Post-Acute and Long-Term Care Medicine.
The global number of older people is growing rapidly with a pro-
jection of 2 billion people aged over 60 years by 2050.1 Population
aging has been accompanied by a concomitant rise in the number of
older people living with multiple chronic conditions and frailty.2

Among people older than 85 years, it is estimated that 25% to 50%
are frail.3 Frailty is a progressive yet potentially reversible decline in
physiological reserve leading to a loss of dynamic homeostasis.4 It is
characterized by increased vulnerability to adverse events and an
impaired ability to cope with seemingly innocuous stressors.3,5

Recognition of frailty is a prerequisite for consideration of frailty
in the treatment decision-making process.5 There is currently no
internationally accepted reference standard to identify frailty.6 The
Fried phenotype7 and the Rockwood Frailty Index8 remain common
diagnostic tools. The European ADVANTAGE Joint Action partners
also support opportunistic frailty screening of people aged 70 years
and older in all healthcare settings using a screening tool that is
quick to administer, validated, and does not require specialist
equipment.9

Frailty is associated with shorter survival, poor quality of life,
hospitalization, and admission to long-term care.4 There is emerging
evidence to suggest an association between polypharmacy and inci-
dent prefrailty, although a causal relationship has not been estab-
lished.10 The recent American Geriatrics Society Guiding Principles on
the Care of Older Adults with Multimorbidity,11 British Geriatrics So-
ciety Fit for Frailty,5 and Asia-Pacific Clinical Practice Guidelines for
the Management of Frailty6 make recommendations in relation to
reducing inappropriate medications in older people. However,
comprehensive principles for medication management in frail older
people are lacking.

To address this, a multidisciplinary consensus group convened
during the Optimizing Geriatric Pharmacotherapy through Pharma-
coepidemiology Network workshop in Berlin, Germany, in October
2018. The consensus group comprised 4 geriatricians and 6 pharma-
cists from Australia, Finland, France, Italy, and Sweden. Using a
modified nominal group technique, participants worked in mixed
discipline pairs to generate a list of key principles under the themes of
clinical practice (Table 1), research, and education (Table 2). The
principles were consolidated and prioritized through a facilitator-led
discussion until consensus was reached. This report presents each
principle and key literature related to each.
Principles for Clinical Practice

The following principles for medication management in clinical
practice (Figure 1) are particularly relevant to settings where frailty is
prevalent including long-term care. The principles are founded on
frailty being routinely assessed using a valid and appropriate approach
for the specific clinical practice setting.
Perform Medication Reconciliation and Maintain an Up-to-Date
Medication List

Frail older people may have discrepancies in their medication lists,
exacerbated by multiple prescribers, frequent transitions of care, and
reduced capacity to recall medications. The World Health Organiza-
tion has reported that up to 67% of patients’ hospital medication
histories contained at least 1 error, with a higher incidence among
people aged 65 years and above.12 Medication discrepancies are also
common at transitions from hospital to long-term care with 20% of
residents experiencing medication errors within 24 hours of hospital
discharge.13 Medication reconciliation is the process of systematically
obtaining, verifying, and documenting an accurate medication list,
then comparing it against medication orders at admission, transfer, or
discharge to identify and resolve discrepancies.12 Frail older people are
likely to benefit due to high rates of polypharmacy, complex regimens,
and potential confusion with generic and brand names. The primary
clinician should ensure that patients have a reconciled medication
list.14 The process of medication reconciliation and ensuring an up-to-
date medication list involves engaging the wider healthcare team,
caregivers, and health technologies.14 An up-to-date medication list
can assist with therapeutic decision-making, especially during tran-
sitions of care, where there may be time constraints and limited
resources.
Assess and Plan Based on Individual’s Capacity to Self-Manage
Medications

Frail older people commonly experience difficulties self-
managing complex regimens leading to errors or adverse drug
events (ADEs), particularly among those with limited dexterity or
vision or cognitive impairment.15,16 Structured approaches to assess
capacity to self-manage are rarely implemented in routine clinical
practice.15 Healthcare professionals are well placed to assess and
advise on medication management services available to assist frail
older people. For example, dose administration aids (eg, multidose
drug dispensing) can be beneficial. However, a minimum level of
comprehension is required to orientate to the corresponding day and
time to administer medications.16 Supplying medications in dose
administration aids can disempower frail older people accustomed to
self-administering from original packaging.16 Given that medication
management capacity is often a prerequisite to continue living
independently at home,17 home care and community-based care



Table 1
Principles for Clinical Practice in the Medication Management of Frail Older People and Examples of Strategies

Principles for Clinical Practice Strategies

Perform medication reconciliation and maintain an up-to-date medication list � Systematically obtain, verify, and document an accurate medication list
� Compare against admission, transfer, or discharge orders to resolve

discrepancies
� Update medication list after every change in regimen to maintain accuracy

Assess and plan based on individual’s capacity to self-manage medications � Use standardized assessment tools to assess capacity to self-manage
medications

� Prioritize services to facilitate self-management and support caregivers
Ensure appropriate prescribing and deprescribing � Assess therapeutic intents, time to benefit, dose optimization, potential ADEs,

benefits and risks of treatments, and patient preferences
� Deprescribe any unnecessary or potentially inappropriate medications

Simplify medication regimens when appropriate to reduce unnecessary burden � Simplify regimens by consolidating administration times, standardizing
administration routes, and using long-acting or combination products

Be alert to the contribution of medications to geriatric syndromes � Perform differential diagnosis of symptoms and thoroughly investigate for
possible ADEs or missed drug interactions prior to diagnosis and prescribing

Regularly review medication regimens to align with changing goals of care � Conduct comprehensive medication reviews after changes in living setting or
health status to ensure medications remain clinically appropriate

Facilitate multidisciplinary communication among patients, caregivers, and
healthcare teams

� Communicate frailty status to patients, caregivers, and healthcare teams
� Work collectively toward achieving treatment goals via multidisciplinary care
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services can further support frail older people with managing
medication regimens. Involvement of the patient and formal or
informal caregivers are important when tailoring these services to
account for their preferences.

Ensure Appropriate Prescribing and Deprescribing

Disease-specific clinical practice guidelines (CPGs) are typically
based on research conducted in robust adults. Prescribing recom-
mendations are often extrapolated to frail older people despite an
absence of evidence for benefits and harm in this population.18 Pre-
scribing decisions in frail older people require distinct assessment of
therapeutic intent, time to benefit, dose optimization, potential ADEs
or interactions, risk-benefit trade-off of the nominated treatment, and
patient preferences.19 Deprescribing refers to the process of with-
drawing inappropriate or unnecessary medication, supervised by a
healthcare professional after consideration of benefits, risks, and
treatment goals to improve health outcomes.20 The majority of older
Table 2
Principles for Research and Education in the Medication Management of Frail Older Peo

Principles

Research
Include frail older people in RCTs

Consider frailty status as an effect modifier

Ensure collection and reporting of outcome measures important in frailty

Assess impact of frailty on PK/PD

Encourage frailty research in under-researched settings

Utilize routinely collected linked health data

Education
Provide undergraduate and postgraduate education on frailty

Minimize low-value care related to medication management

Improve health and medication literacy

Incorporate evidence in relation to frailty into CPGs
people are willing to discontinue 1 or more of their medications if
recommended by the prescriber.21 In the context of frailty, this may
assist to maintain quality of life and minimize medication burden.
Deprescribing forms part of the prescribing continuum whereby
discontinuation of certain medications may overcome possible ADEs
or interactions,19 while allowing other essential medications to be
started. The Screening Tool of Older Persons Prescriptions in Frail
adults with limited life expectancy (STOPPFrail)22 and Beers criteria23

assist clinicians with deprescribing in frail older people.

Simplify Medication Regimens when Appropriate to Reduce
Unnecessary Burden

Complex regimens are common among frail older people.4,17

Number of medications, dose frequencies, and administration routes
contribute to regimen complexity.17 Frail older people with limited
dexterity may find it challenging to administer inhalers, eye drops,
open child-resistant containers, and halve tablets.17 Medications with
ple and Examples of Strategies

Strategies

� Understand the barriers to recruitment and retention of frail older people in
RCTs

� Develop strategies to improve and maintain participation
� Conduct subanalyses on the impact of frailty status on study outcomes to

assess the potential modifying effects of frailty
� Use outcome measures that are prioritized by frail older people that

encompass both physical health and social well-being
� Conduct PK/PD studies in frailty including post-marketing population studies
� Develop animal models for frailty to facilitate better PK/PD understanding
� Encourage and conduct more frailty research in long-term care in order to

generate evidence specific to this setting
� Employ linked health datasets in frailty studies to perform different analyses
� Utilize big data to produce high quality evidence of comparative effectiveness

� Provide education on the assessment, documentation and consideration of
frailty at the time that medications are prescribed, dispensed and
administered

� Educate healthcare professionals on issues surrounding low-value care
� Support patient-centered care in reducing unnecessary medication use
� Educate frail older people on the fundamental aspects of medication-taking to

ensure safe use of medications
� Encourage guideline authors to consider the possible impact of frailty status

on prescribing recommendations



Fig. 1. Principles for clinical practice in the medication management of frail older
people.
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multiple daily dosing also contribute to higher pill burden, the extent
of which may not be evident at the point of prescribing. Regimen
complexity has been identified as a predictor of hospital discharge to
nonhome settings.17 Regimen simplification without modification of
therapeutic intent can often be achieved by consolidating adminis-
tration times, standardizing administration routes, and switching to
long-acting or combination products.24 Regimen simplification is a
patient-centered process involving a multidisciplinary team approach
that can be undertaken by clinicians who are familiar with medication
products and formulations. A recent cluster-randomized controlled
trial (RCT) of structured pharmacist-led regimen simplification in the
long-term care setting found two-thirds of residents could have their
regimens simplified.24

Be Alert to the Contribution of Medications to Geriatric Syndromes

Medications are a potential reversible cause of geriatric syn-
dromes, including falls, incontinence, and cognitive impairment.25 Up
to 39% of delirium in older people is due to medications such as an-
algesics, benzodiazepines, anticholinergics, and antidepressants.26

Older people with geriatric syndromes also have higher odds of
receiving potentially inappropriate medications.27 Vigilance is needed
to identify potential prescribing cascades, whereby an ADE is mis-
interpreted as a new diagnosis and successive medications are pre-
scribed to counter it.25 Clinicians have a role in identifying geriatric
syndromes, and new signs or symptoms should be investigated as
possibly medication-related prior to establishing new diagnosis and
prescribing.

Regularly Review Medication Regimens to Align with Changing
Goals of Care

Recent position statements highlight the importance of regular
and comprehensive medication reviews for frail older people.5,6,11

Frail older people may require more regular medication reviews
and after changes in living setting to allow better adaptation of
regimens to evolving health status and shift in treatment goals.5

Medication appropriateness should be considered in the context
of a person’s frailty status and projected life expectancy. Frail
older people with advanced illness warrant reevaluation of the
continual need of each medication.11 Medication reviews can be
performed by healthcare professionals with the relevant
background and expertise in medication management and geri-
atric care such as geriatricians, general practitioners5 or clinical
pharmacists.28

Facilitate Multidisciplinary Communication Among Patients,
Caregivers, and Healthcare Teams

Fragmentation of care exists in the management of multimorbidity
for older people.29 A person’s frailty status should be communicated
to those involved in medication prescribing, dispensing, and admin-
istration. Multidisciplinary communication improves coordination of
care and supports the process of shared decision-making by encour-
aging all members of the healthcare team to work collectively toward
achieving individual treatment goals.30,31 Advances in digital health
will assist in streamlining transfer of clinical information. Active
involvement of older people and/or their caregivers is also important
to elucidate changing needs and preferences.30 Caregivers are typi-
cally familiar with daily medication management challenges
encountered by the frail older person. In line with the patient-
centered care approach, accounting for frail older people’s expecta-
tions and priorities further facilitates engagement and empowerment
across the continuum of care.30

Principles for Research

Include Frail Older People in RCTs

Frail older people are commonly excluded from RCTs due to
cognitive impairment, multimorbidity, and polypharmacy.18,32 RCT
results may not be generalizable to frail older people.4,32 Frailty should
be characterized at baseline and follow-up.33 Understanding whether
there are changes in frailty status over time may be important,
particularly interventions that may have an indirect impact on frailty
status. Understanding the barriers to recruitment and retention of frail
older people in RCTs allows development of strategies to improve and
maintain participation,34 for example, establishing a partnership with
staff that participants trust and being flexible with the place of
study.34 Evaluation of the cost-effectiveness of RCTs is equally
important, particularly in the frail population who are at risk of
receiving less clinical benefits from a potentially costly intervention.

Consider Frailty Status as An Effect Modifier

Frailty status has been hypothesized to better predict medication
response than chronological age.18 Frailty could act as an effect
modifier to alter the risk-benefit ratio of preventive treatments in
chronic diseases.4,25 Conducting subanalyses for frail older people is
important to address evidence gaps. A recent observational study
reported multiple antihypertensive use was associated with an
increased risk of death in the frailest long-term care residents only.35

In contrast, a subanalysis of the Hypertension in the Very Elderly Trial
Study suggested that frailty was not an effect modifier for the benefits
of antihypertensive treatment in people aged 80 years and older.36

Further research is needed to determine whether specific frailty
diagnosis or screening tools are more effective than others for pre-
dicting susceptibility to ADEs.

Ensure Collection and Reporting of Outcome Measures Important in
Frailty

The multidimensional nature of geriatric care is consistent with
the use of patient-centered clinical outcomes prioritized by frail older
people and their caregivers.6 Clinical endpoints such as physical or
cognitive function, quality of life, functional independence, and
remaining at home encompass both physical health and social well-
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being of older people living with frailty.6,37 The Older Persons and
Informal Caregivers Survey Composite Endpoint is a patient-reported
outcome instrument developed to evaluate geriatric care by
measuring health-related quality of life.37 In contrast, generic health
status scales may contain items irrelevant to frail older people.
Preference-weighted endpoints may incorporate outcome domains
specific to frailty.37 Efforts to standardize outcome measures will
support better delivery of geriatric care. There has also been a move to
include frailty itself as an outcome in clinical trials.33

Assess Impact of Frailty on Pharmacokinetics and
Pharmacodynamics

The lack of pharmacokinetics and pharmacodynamics (PK/PD)
studies in frail older people presents challenges to the interpretation
of medication safety and efficacy data.32,38 Despite limited studies
evaluating PK/PD for medications used in frail older people, it is re-
ported that potential changes in PK/PD may contribute to their
vulnerability to ADEs.32,39 Sarcopenia may result in altered drug dis-
tribution of lipophilic medications including antipsychotics.25,40 Age-
related reductions in hepatic and renal functions were found to be
augmented in frailty, subsequently reducing medication clear-
ance.39,40 Recent PK/PD findings suggest that commencing antihy-
pertensives at one-half or one-quarter of the standard dose may be
safer for frail older people.40 There has been debate whether it should
be mandatory to conduct PK/PD studies in frailty for medications
predominantly used by older people.38 Postmarketing population PK/
PD studies using electronic health records41 and development of an-
imal models for frailty42 have great potential to further facilitate
understanding.

Encourage Frailty Research in Under-Researched Settings

The prevalence of frailty in long-term care is as high as 50%
whereas approximately 40% are prefrail.43 Residents of long-term care
are among the highest consumers of medications and almost one-half
are exposed to potentially inappropriate medications.44 However,
only 2% of geriatric research is performed in this setting.28 Given that
findings of studies fromother settingsmay not be generalizable to frail
residents in long-term care, research specific to this setting is
important to optimize medication management. The Predictive Value
of Blood Pressure and Arterial Stiffness in Institutionalized Very Aged
Population Study found that multiple antihypertensive use was
associated with higher risk of mortality among frail older residents
with low systolic blood pressure (<130 mm Hg).45 Rigorous RCTs are
needed to generate more evidence specific to under-researched set-
tings because current CPGs are primarily based on studies conducted
in predominately robust community-dwelling older people.18,45

Utilize Routinely Collected Linked Health Data

Better utilization of routinely collected linked health data will
assist to bridge the evidence gap for medication use and outcomes in
frail older people. Capitalizing on the digitalization and integration of
health datasets will complement evidence generated through RCTs.46

Although RCTs remain the gold standard for measuring medication
efficacy, observational research using “big data” can produce high
quality evidence of comparative effectiveness.46 For example, the
Hospital Frailty Risk Score is an automated screening tool generated
from routinely collected electronic data.47 Following the Services and
Health for Elderly in Long-Term Care Study,48 which collected data on
residents’ characteristics across 57 multinational long-term care set-
tings, numerous studies have subsequently investigated other aspects
of residents living with frailty based on the extensive database pro-
duced. Employing linked health data in frailty studies provides
unprecedented opportunities to further examine the safety and
effectiveness of medications in this population.

Principles for Education

Provide Undergraduate and Postgraduate Education on Frailty

There are knowledge gaps on frailty prevention and management
among healthcare professionals.49 The concept of frailty should be
incorporated into undergraduate and postgraduate medication man-
agement education. The principles for clinical practice (Table 1) may
assist to design education programs. Initiatives such as the Prescribing
Safety Assessment,50 although not specific to frail older people, may
be valuable for evaluating competency in aligning medication regi-
mens to changing goals of care and identifying iatrogenic geriatric
syndromes. Similarly, education about the assessment, documenta-
tion, and consideration of frailty at the time that medications are
prescribed, dispensed, and administered, including at transitions of
care, may be advantageous for the implementation of frailty-attuned
care. Lastly, optimizing medication management in frail older people
requires effective multidisciplinary collaboration and, therefore,
training in teamwork is highly recommended.

Minimize Low-Value Care Related to Medication Management

Low-value care includes continuation of potentially futile medi-
cations associated with ADEs.51,52 Commission bias may exacerbate
defensive prescribing, whereby clinicians may feel inclined to
continue prescribing a preventive medication that no longer has evi-
dence of benefit, without considering the cost and potential harm
associated with irrational medication use.51 Overdiagnosis through
unnecessary screening or blood tests, increasing test sensitivity, and
lower treatment thresholds can lead to subsequent overtreatment of
frail older people with medications that may cause more harms than
benefits.53 Educating healthcare professionals to minimize low-value
care may reduce possible ADEs associated with polypharmacy.52 The
Choosing Wisely campaign seeks to reduce routine, unnecessary use
of treatments and eliminate waste through open conversations
regarding necessities of treatments or procedures.54,55 Choosing
Wisely recommendations for long-term care may be useful in guiding
care for frail older people.54,55 Influence of cognitive biases and the
practice of defensive medication in fear of litigation need to be
addressed for such campaigns to be successful.51,53

Improve Health and Medication Literacy

Frailty prevalence may be higher among those with lower health
literacy.56 Good medication literacy is fundamental to safe and effec-
tive medication use. Many preventable ADEs are attributable to poor
medication literacy in terms of reading medication labels, under-
standing dosing instructions, calculating or manipulating doses,
managing complex regimens, medication adherence, and decisions in
case of missed doses.57 These issues can bemagnified in the context of
frailty with the presence of cognitive impairment, limited dexterity,
age-related hearing loss, and low vision. The World Health Organi-
zation has launched the 5 Moments for Medication Safety in effort to
improve medication literacy and reduce medication-related harm by
engaging and empowering patients.58

Incorporate Evidence in Relation to Frailty into CPGs

CPG authors should be encouraged to consider the possible impact
of frailty status on prescribing recommendations,30 particularly for
conditions that disproportionately affect older people. Similarly, ef-
forts to adapt CPGs to account for multimorbidity are paramount,
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given that 70% of frail older people also present with multimorbidity.2

Indeed, evidence for the efficacy and effectiveness of medications in
the frail population is scarce and consensus-based recommendations
often represent the best available evidence.30 Nevertheless, existing
evidence can be better used to inform treatment of older people with
multimorbidity by delivering relevant recommendations in relation to
synergies, cautions, and contraindications.59 Principles outlined in
Table 1 should be incorporated into disease-specific CPGs where
relevant. Given that research in frailty will continually emerge with
time, it is important that CPGs are frequently updated to reflect cur-
rent evidence-based practice in managing medications for frail older
people. Such initiatives can enhance the recognition of frailty, deliver
best available evidence for frailty management, and improve health
outcomes and quality of life for frail older people.6
Implications for Practice, Policy, and Research

Consideration of frailty status is important for guiding medication
management (Table 1). Increasing numbers of frail older people and
recognition that frailty may confer heightened risk of ADEs highlight
the importance of an individualized approach to medication man-
agement. There is a lack of frailty-specific prescribing recommenda-
tions to guide medication management in this vulnerable population.
The 7 principles for clinical practice, 6 principles for research, and 4
principles for education highlight different considerations for opti-
mizing medication management in frail older people. These principles
can be used in conjunction with existing best practice guidelines to
help achieve optimal health outcomes for frail older people. Imple-
mentation of the principles will require multidisciplinary collabora-
tion between healthcare professionals, researchers, educators,
organizational leaders, and policymakers.
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