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ne of the greatest challenges in geriatrics is the provision of optimal care for older adults with multiple
chronic conditions, or “multimorbidity.”1–3 More than
50% of older adults have three or more chronic diseases,
with distinctive cumulative effects for each individual.4
Multimorbidity is associated with higher rates of
death, disability, adverse effects, institutionalization, use of
healthcare resources, and poorer quality of life.1 Comprehensive strategies and interventions for common syndromes and organization of care in this population show
promise, but what the best clinical management
approaches are remains unclear.5
Most clinical practice guidelines (CPGs) focus on the
management of a single disease, but CPG-based care may
be cumulatively impractical, irrelevant, or even harmful
for such individuals.3,6 CPG deficiencies are not based
solely on shortcomings of guideline development and
implementation.3,7 Older adults with multimorbidity are
regularly excluded or underrepresented in trials and observational studies, which translates to less focus on older
adults in meta-analyses, systematic reviews, and guidelines
and affects appropriate interpretation of results.
The American Geriatrics Society is developing professional tools and
public information to support implementation of these principles in
clinical care. All tools can be found at www.americangeriatrics.org.
*The American Geriatrics Society Expert Panel and their affiliations are
given at the end of the article.
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Clinical management is defined as representing all
types of care for chronic conditions, including pharmacological and nonpharmacological treatment and interventions (e.g., referral to specialists, physical and occupational
therapy, use of pacemakers), screening, prevention, diagnostic tests, follow-up, and advanced illness care. The best
strategies for prioritizing specific aspects of this management spectrum in a particular older adult with multimorbidity are unknown.
Clinicians need a management approach that will consider the challenges particular to each individual, including
the often-limited available evidence; interactions among
conditions or treatments; the patient’s preferences, goals,
and prognosis; multifactorial geriatric problems and syndromes; and the feasibility of each management decision
and its implementation.
The American Geriatrics Society (AGS) convened a
panel with expertise in these topics. The goal was to
develop an approach by which clinicians can care optimally for older adults with multimorbidity. This document
is not a guideline. Therefore, it does not issue recommendations based on rigorous evaluation of the quality of evidence for specific clinical questions with assessments of
harms and benefits. Rather it sets out guiding principles
that, taken together, provide an approach to clinical management for older adults with multimorbidity.
Older adults with multimorbidity are heterogeneous in
terms of illness severity, functional status, prognosis, personal priorities, and risk of adverse events even when diagnosed with the same pattern of conditions. Not only the
individuals themselves, but also their treatment options
will differ, necessitating more-flexible approaches to care
in this population.
This executive summary presents important points
from a full-length document, published in the online
edition of this issue of the Journal of the American Geriatrics Society, and includes a minimal reference list. The
full-length document, Guiding Principles for the Care of
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Older Adults with Multimorbidity: An Approach for Clinicians, can be found online at www.ags-online.org.
The aim is to encourage the development of an evidence base by which clinicians can make sound care decisions for this population. Not only must the healthcare
community generate better evidence regarding intervention
outcomes in older adults with multimorbidity, but it must
also establish better methods for determining patient priorities and prognosis and for optimizing care plans. Such initiatives will maximize adherence and patient-important
outcomes and will support changes to the healthcare
system to allow these principles to be accommodated. This
is a consensus document; it is hoped that evidence-based
care approaches for this population will replace it in the
future.
Many relevant clinical concerns are outside the scope
of this document. Although it focuses on primary care
management of older adults with multiple chronic conditions, many clinicians care for older adults with multimorbidity, who transition through multiple settings. Any
clinician can use this approach, but a primary care clinician or medical home and an associated healthcare team
are central to implementation. This document informs clinicians, researchers, public health professionals, payers,
policy-makers, and others interested in the care of older
adults.
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Inquire about the patient’s primary concern (and that of family and/or
friends, if applicable) and any additional objectives for visit.

Conduct a complete review of care plan for person with multimorbidity.
OR
Focus on specific aspect of care for person with multimorbidity.

What are the current medical conditions and interventions?
Is there adherence/comfort with treatment plan?

Consider patient preferences.

Is relevant evidence available regarding important
outcomes?

Consider prognosis.

Consider interactions within and among treatments and
conditions.

Weigh benefits and harms of components of the treatment plan.

METHODS
The document is organized around five domains relevant
to the care of older adults with multimorbidity: Patient
Preferences, Interpreting the Evidence, Prognosis, Clinical
Feasibility, and Optimizing Therapies and Care Plans. An
additional section on Barriers focuses on challenges to
implementing this approach.

Literature Review Methods
This is not a systematic review. Two distinct literature
review strategies were used: a structured PubMed literature
search and a citation search of important articles. A
detailed description of the search methods appears in the
full-length document posted online.

External Review
A draft version was circulated for peer review to several
organizations (see Acknowledgments) and was posted to
the AGS website for public comment.

Approach to Older Adults with Multimorbidity
Clinicians treating older adults with multimorbidity face
many challenges, including complex clinical management
decisions, inadequate evidence, and time constraints and
reimbursement structures that hinder the provision of
efficient quality care.2 The flowchart in Figure 1 presents
a useful approach to optimal management of these individuals. The five domains apply at various steps, which
can be taken in other sequences with equal validity
because approaches for addressing this population have
not been compared. For example, patient preferences are

Communicate and decide for or against implementation or continuation of
intervention/ treatment.

Reassess at selected intervals: for benefit, feasibility, adherence,
alignment with preferences.

Figure 1. Approach to the evaluation and management of the
older adult with multimorbidity.

often best elicited in the context of the individual’s
prognosis.

GUIDING PRINCIPLES
I. PATIENT PREFERENCES DOMAIN
Guiding Principle: Elicit and incorporate patient preferences* into medical decision-making for older adults with
multimorbidity.

Justification of Principle
Care provided in accordance to CPGs may not adequately address patient preferences, an important aspect
*By using the term “patient preferences” throughout this section, the
aim is to keep the patient central to the decision-making process while
recognizing that family and social supports play a vital role in management and decision-making whether or not cognitive impairment is
present.
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of medical decision-making,8 but older people with multimorbidity are able to evaluate choices and prioritize
their preferences for care within personal and cultural
contexts.9 Some CPG recommendations are more preference sensitive than others, such as decisions involving
multiple treatment options, lifelong implications of
chronic disease management, and choices about treatments or interventions with important risks or uncertain
benefits.10

How to Use in Clinical Practice
All clinical decisions require an assessment of patient preferences.11 Elicitation of preferences can be customized so
that decision-making is abbreviated in less-complex situations and more expansive when many options need consideration.11 With multiple options, the process of eliciting
patient preferences requires several steps.
Recognize when the older adult with multimorbidity
is facing a “preference sensitive” decision. Older adults
with multimorbidity are more likely to confront these
kinds of decisions because of the burdens that many potential therapies impose, high risk of adverse events, and the
possibility of limited benefits.3 Preference-sensitive decisions include therapy that may improve one condition but
make another worse (e.g., corticosteroids for chronic
obstructive pulmonary disease may exacerbate osteoporosis);12 therapy that may confer long-term benefits but cause
short-term harm (e.g., preventive agents, such as statins,
frequently have adverse effects);13 and multiple medications, each with benefits and harms that must be balanced.14
Ensure that older adults with multimorbidity are
adequately informed about the expected benefits and
harms of treatment options. Although clinicians may feel
that some adverse effects are less important than
expected benefits, patients often consider them to be
highly significant.15
Numerical likelihoods should be provided to patients
if available, because words such as “rarely” and “frequently” are variably interpreted and often misunderstood.16 Generally well-accepted recommendations include
presenting the likelihood of the event occurring or not
occurring, to avoid framing the outcome positively or negatively;17 offering absolute rather than relative risks; and
providing visual aids.18 An important element of this step
is to assess patient understanding of the information presented (e.g., using a “teach back” technique).
Elicit patient preferences only after the individual is
sufficiently informed. Decision aids are available to help
inform patients and elicit preferences,19 but these may
fail to describe the likelihood of varying outcomes
because of different comorbidity and risk factor profiles.20 Decision analysis, for example, can involve the
creation of a decision tree, which identifies all potential
outcomes of each treatment option. Outcomes can then
be compared using approaches such as the standard
gamble and time trade-off21,22 or conjoint analysis.23 A
simpler method may be to ask patients to prioritize a
set of universal health outcomes that can be applied
across individual diseases (e.g., living as long as possible,
maintaining function, minimizing pain). Treatment
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options can then be considered in terms of their effects
on these outcomes.24
Several important additional considerations should
guide preference elicitation. First, clinicians need to distinguish between eliciting preferences and making a treatment
decision.25 In the former, individuals voice their opinions
about treatment options and potential outcomes based on
personal values and priorities; in the latter, a specific
option is chosen. Patients may wish to decide themselves,
let the clinician decide, or share decision-making, but virtually all want their opinion to guide the process.26 Individuals may want family, friends, or caregivers to be
included in decision-making or even to make the decision
for them. For individuals with cognitive impairment who
cannot understand the implications of different options,
these significant others become surrogate decision-makers,
working with clinicians to make decisions on behalf of the
patient. Second, preferences may change over time and
should be reexamined, particularly with a change in health
status.27 Third, the principle of eliciting preferences and
involving patients in the decision-making process does not
mean that the patient has the right to demand any available treatment without a reasonable expectation of some
benefit.28

II. INTERPRETING THE EVIDENCE DOMAIN
Guiding Principle: Recognizing the limitations of the
evidence base, interpret and apply the medical literature
specifically to older adults with multimorbidity.

Justification of Principle
CPGs evaluate the best current evidence from many types
of studies, but most focus on only one to two clinical conditions and address comorbidities in limited ways, if at
all.3 In addition, different conditions coexisting within the
same patient may interact, changing the risks associated
with each condition and its treatments. Consequently,
determining whether the individual will benefit from a particular treatment is complicated.
Thoughtful standardized approaches for the interpretation of the medical literature29 (evidence-based medicine)
provide tools for clinicians to evaluate the evidence base;30
one element of such methodologies that must not be
neglected is whether the information applies to the individual under consideration.29 Significant evidence gaps exist
concerning condition and treatment interactions, particularly in older adults with multimorbidity.

How to Use in Clinical Practice
To help evaluate whether specific information, from a
guideline or other source of evidence, applies to an older
person with multimorbidity, the evidence should be
reviewed based on important clinical questions and concepts, described below31 (Table 1).
Applicability and Quality of Evidence. To assess the
“applicability” of the information, the clinician must try
to ascertain whether people with multimorbidity, or even
older people, were included in sufficient numbers to make
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Table 1. Questions to Ask Regarding the Medical
Literature
To what extent were older adults with multimorbidity included in the
trials? Is there evidence of effect modification?
What is the quality of the evidence, using accepted evidence-based
medicine methodologies?
What are the hoped- for outcomes of the treatment or intervention? Are
these outcomes important to patients?
Is there meaningful variation in baseline risk for outcomes that the
treatment or intervention is designed to affect?
Are the risks and side effects of the treatments and interventions in
older patients with multimorbidity clearly known, so that a decision
can be made whether the treatment for one condition will exacerbate
another?
What are the comparator treatments or management strategies?
Is it known how long it takes to accrue the benefit or harms of the
treatment or intervention?
Does the document give absolute risk reductions or merely
relative risk reductions? Is it possible to estimate absolute risk
reductions?
How precise are the findings? What are the confidence limits?

the study findings relevant and, if so, whether specific
comorbidities or multimorbidity modified intervention
effects.32,33
Quality of evidence must also be considered. Even a
strongly positive study may have design or analysis
flaws.31,34,35 Existing approaches to evaluating quality of
evidence are useful for clinicians seeking a balance
between quality of evidence and applicability. For
example, well-designed randomized clinical trials (RCTs)
reduce problems of confounding seen in observational
studies but often exclude older adults with multimorbidity.
Observational studies, although considered of weaker
quality than well-designed RCTs, often include older
adults with multimorbidity and important data about
adverse events.
Outcomes. Clinical trials often evaluate outcomes not of
immediate importance to patients (e.g., intermediate or
surrogate outcomes).31,34 Intermediate outcomes in themselves, such as high cholesterol, do not affect individuals
as directly as patient-important outcomes such as stroke or
myocardial infarction. Outcomes that may have higher priority for older adults with multimorbidity (e.g., quality of
life or independent living) are often not addressed. An
important question for the clinician is whether the
outcomes reported are meaningful for the individual
concerned.33
Harms and Burdens. When evaluating evidence regarding
benefits versus potential harms and burdens in this population, clinicians must remember that short-term efficacy studies may not follow individuals long enough to
fully determine adverse event rates, few clinical trials
report treatment burden, and treating one disease may
exacerbate another coexisting condition. Clinicians
should ascertain whether adverse events were adequately
reported, whether potential effects on other conditions
were studied, and whether treatment interactions could
occur. Financial costs and treatment complexity and bur-
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den must also be considered, because these often affect
adherence.3
Absolute Risk Reduction. Study results are often conveyed
in terms of relative risk reduction (RRR) rather than absolute risk reduction (ARR). RRR is uninterpretable if baseline risk (outcome without treatment) is not reported.
ARR represents baseline risk minus the risk of the outcome with treatment, or the difference between two comparator treatments. A baseline risk of 2% without
treatment minus a 1% risk with treatment produces a
50% RRR but only a 1% ARR. Baseline risk in older
adults with multimorbidity may be higher or lower than
that of the general population for many conditions. Even
in trials without substantial numbers of older adults with
multimorbidity, baseline risk may vary considerably and
limit the application of the trial results even to the typical
participant in the trial.36 When the patient has a baseline
risk outside the typical trial, the limitations of application
of the data are even greater. Baseline risk can be ascertained from RCT control groups, from observational studies or registries, or from prognostic indices. RRR is often
assumed to be constant, regardless of baseline risk, suggesting that RRR, in combination with estimated baseline
risks, can allow estimation of ARR even in people with
different baseline risks.37 In considering the quality of evidence and its applicability to older adults with multimorbidity, RRR variability in this population has rarely been
examined. Also, without knowing whether there are variations in baseline risk, results are difficult to interpret for
older adults with multimorbidity.
Time Horizon to Benefit. Results are often discussed as
number needed to treat (NNT) and number needed to
harm (NNH), without consideration of time period to outcome. This can be misleading.38 NNT and NNH are most
useful when the presentation includes a time factor. Also,
there may be clinically meaningful benefits that occur more
rapidly than the preestablished trial length. Clinicians
should look for time horizon to benefit when making
clinical management decisions for older adults with
multimorbidity.39
Time horizon to benefit is the length of time needed to
accrue an observable, clinically meaningful risk reduction
for a specific outcome. Similarly, time horizon to harm is
the length of time in which meaningful adverse events
occur. For some chronic conditions, certain interventions
are beneficial for certain outcomes only after lengthy treatment. For example, tight glycemic control is unlikely to
help and more likely to harm older adults with multimorbidity who are at high risk of dying from other conditions.40 Clinicians and patients should therefore decide
jointly whether anticipated benefits warrant potential
harms of treatment.

III. PROGNOSIS DOMAIN
Guiding Principle: Frame clinical management decisions
within the context of risks, burdens, benefits, and prognosis (e.g., remaining life expectancy, functional status,
quality of life) for older adults with multimorbidity.
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Justification of Principle
Clinical management decisions for this population necessitate the evaluation of prognosis to inform patient preferences and to adequately assess risks, burdens, and
benefits,41 including remaining life expectancy, functional
disability, and quality of life.42 Clinicians also need to
evaluate risks of specific conditions (e.g., gastrointestinal
hemorrhage with aspirin use for primary prevention of cardiovascular disease in men) as they consider prognosis.43
Each person’s prognosis informs, but does not dictate,
clinical management decisions within the context of
patient preferences.41 As stated above, the time horizon to
benefit for a treatment may be longer than the individual’s
projected life span, raising the risk of polypharmacy and
drug–drug and drug–disease interactions, particularly in
older adults with multimorbidity.44 Screening tests (e.g.,
colonoscopy) may also be nonbeneficial or even harmful if
the time horizon to benefit exceeds remaining life expectancy, especially because associated harms and burdens
increase with age and comorbidity.37
A discussion about prognosis can serve as a springboard for difficult conversations, facilitating decision-making and advance care planning, while addressing patient
preferences, treatment rationales, and therapy prioritization.41 For example, the prognosis of an individual with
cancer with a solid tumor and poor performance status
usually worsens with chemotherapy.45 At the same time,
progression through first- and second-line therapies has a
low likelihood of treatment response, but a discussion
about hospice offers patients and families options of
greater home support, better quality of life, and possibly
longer survival.
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and families in the context of available evidence and
patient preferences.47
Decisions can be prioritized based on life expectancy
or other outcomes41 and categorized as short-term (within
1 year), midterm (within 5 years), and long-term (beyond
5 years).47 Individuals with limited life expectancy would
focus on relevant short-term decisions such as intensity of
glucose monitoring and control or whether to continue to
live alone. Midterm or long-term decisions (e.g., lipid or
colon cancer screening) would have lower priority. With
such prioritization, the patient considers the treatments
and interventions most likely to be beneficial, reducing the
risk of harm without benefit.
Published prognostic tools are usually developed and
tested in specific settings, potentially limiting their validity
across settings (e.g., community vs nursing home).48 Also,
clinicians need to consider which measure to use and how
well it applies to older individuals with multimorbidity
for outcomes that are disease-specific and non-disease
specific. Tools for estimating remaining life expectancy
have been the most widely studied and include measures
for specific diseases as well as life tables broken down
according to age, sex, and distribution of life expectancy
for specified ages.37,41 Other approaches incorporate integrated measures or indices (e.g., Vulnerable Elders Survey
[VES-13] and Palliative Prognostic Score [PaP]).49 Fewer
measures exist to help predict functional disability or
future quality of life.41,50

IV. CLINICAL FEASIBILITY DOMAIN
Guiding Principle: Consider treatment complexity and
feasibility when making clinical management decisions
for older adults with multimorbidity.

How to Use in Clinical Practice
Clinicians need to consider several issues when incorporating prognosis into decision-making, including framing a
focused clinical question, determining the outcome (e.g.,
remaining life expectancy, quality of life, or conditionspecific risk such as stroke), selecting a prognosis measure
while recognizing its strengths and weaknesses, estimating
prognosis, and integrating this information into the decision-making process.
Most older adults wish to discuss prognosis. Clinicians
should use a culturally sensitive manner, because
culture often influences priorities. (One tool, Doorway
Thoughts,46 offers general considerations for particular
ethnic groups to facilitate this conversation.) The dialogue
needs to follow the ethical principles of autonomy (patient
self-determination), beneficence (promotion of well-being),
nonmaleficence (avoidance of harm), and justice (protection of vulnerable populations and fair allocation of
resources).
Specific situations in which prognosis may inform clinical decision-making include disease prevention or treatment (e.g., whether to start or stop a medication or insert
or replace a device), screening, a change in the patient’s
clinical status, and health service utilization (e.g., hospitalization or intensive care unit treatment).37,41 The decisionmaking process includes which prognostic measure to use
and what prognostic information to share with patients

Justification of Principle
Treatment complexity and burden must be addressed in
older adults with multimorbidity. Some guideline organizations, such as the Grading of Recommendations Assessment, Development and Evaluation (GRADE) working
group, now encourage its routine consideration when making recommendations,51 although the definition of these
concepts has been inconsistent.
A framework has been developed to break down treatment complexity and burden into individual components,
such as steps in the task, number of choices, duration of
execution, informed consent, and patterns of intervening
distracting tasks, which may be useful when attempting to
simplify individual components of care plans.52 The Medication Regimen Complexity Index (MRCI) also identifies
factors that need to be considered when assessing medication regimen complexity.53
The more complex a treatment regimen, the higher
the risk of nonadherence,54 adverse reactions,55 poorer
quality of life, greater economic burden,3 and greater
strain and depression in caregivers.56 Medication adherence also changes according to situational factors and
perceptions of need, cost, or current symptoms.57
Education and assessments must be ongoing, multifaceted, individualized, and delivered using a variety of methods and settings because patients generally do not recall
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discussions with clinicians. Cognitive impairment frequently
affects adherence.58

How to Use in Clinical Practice
An interdisciplinary team should assess adherence on an
ongoing basis using tools such as the Medication Management Ability Assessment (MMAA), Drug Regimen
Unassisted Grading Scale (DRUGS), Hopkins Medication
Schedule (HMS), and Medication Management Instrument for Deficiencies in the Elderly (MedMaIDE).59
Patient-centered discussions must be held in collaboration with the support system (e.g., family, caregivers).
Ongoing comprehensive medication reviews and medication management support result in fewer hospitalizations.60 Medication management interventions (e.g.,
reminder systems, education) have varying effects.61 Care
transitions are important opportunities to reevaluate
treatment complexity and adherence.
Clinical feasibility and patient preferences should
inform treatment choices. Concordance between clinician
and patient leads to greater motivation, persistence, and
adherence62 and improves practitioners’ perspectives on
prescribing,63 which helps prevent adverse reactions with
problematic medications (e.g., anticoagulants), whose
overuse or underuse can lead to hospitalization.64 Education programs that teach self-management skills and
improve self-efficacy for meeting realistic goals also
improve adherence.65

V. OPTIMIZING THERAPIES AND CARE PLANS
DOMAIN
Guiding Principle: Use strategies for choosing therapies
that optimize benefit, minimize harm, and enhance quality
of life for older adults with multimorbidity.

Justification of Principle
Older adults with multimorbidity are at risk of polypharmacy, suboptimal medication use, and potential harms from
various interventions. Treatments and interventions must be
prioritized to optimize adherence to the most essential pharmacological and nonpharmacological therapies, minimize
risk exposure, and maximize benefit. Polypharmacy is associated with therapeutic omissions, less benefit from otherwise beneficial medications, and even harm in this
population.66 Nonpharmacological interventions (e.g.,
implantable cardiac electronic devices), may prove more
burdensome than beneficial if they are inconsistent with
patient preferences.67
Persons with multimorbidity take more medications
and have greater likelihood of adverse drug reactions exacerbated by age-related changes in pharmacokinetics and
pharmacodynamics.68 Reducing the number of medications, particularly high-risk medications, can lower the risk
of adverse drug reactions.

How to Use in Clinical Practice
In attempting to reduce the number of interventions, first
identify treatments, procedures, and nonpharmacological
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therapies that may be inappropriate in older adults or in
persons with multimorbidity. Several criteria exist to identify potentially inappropriate medications (see examples,
Table 2). Algorithmic tools69 and sedative and anticholinergic indices are helpful in identifying medications associated with higher risk of adverse events.70 Similar strategies
may be used in choosing testing, procedures, and nonpharmacological therapies. A clinician contemplating the use of
an implantable cardiovascular electronic device can refer
to an expert-derived consensus statement that considers
benefits and risks, patient and family preferences, and
quality of life.67
Older adults with multimorbidity experience more
healthcare transitions and utilization. A recent evaluation
of potentially and actually inappropriate medications noted
that 66% of hospitalized older adults used one of these
medications and that 85% were still taking them at discharge.71 Medication appropriateness must be reevaluated
at hospital admission and at intensive care and hospital
discharge and repeated periodically in outpatients.
It can be complicated to identify interventions that
should not be initiated or should be stopped in this population. Considerations include likelihood of reducing risk for
a particular outcome, risk of harm, and time horizon to benefit or harm and the individual’s remaining life expectancy.
For older adults with advanced disease or limited life expectancy, achievable benefits are unlikely to offset the risks and
burdens of some aspects of clinical management.72 For
example, secondary prevention interventions in diabetes
mellitus to reduce risk of long-term complications are unlikely to provide meaningful benefit in this vulnerable subset
of the population of older adults with diabetes mellitus and
multimorbidity. Also, benefits may persist after discontinuation of some long-term therapies.
Adding medications for multiple conditions may produce less drug benefit and additional harms, burdens, and
side effects.73 The so-called prescribing cascade may result
when drug side effects are misidentified as a new medical
condition, leading to additional prescriptions.74 To limit
side effects and reduce costs to patients, nonpharmacological therapies (e.g., physical therapy) should be considered
as alternatives to medication but may also add to treatment complexity and burden.75
Older adults with multimorbidity need good information about potential benefits and harms to help them make
decisions, including clear explanations regarding uncertainty about potential benefits and harms. Often, individuals and their family and friends are poorly informed about
possible adverse effects and benefits of medications.76
Although it may be easier to discuss stopping or not starting harmful interventions, decision-making about interventions with a high risk-to-benefit ratio, or a long time
horizon to benefit may be more difficult. Decisions should
be made after careful discussion with the individual,
and the reasons for arriving at the decision should be
documented.
Any decision to stop a medication needs a detailed
plan for safe discontinuation. Although tapering is often
unnecessary, stopping certain drug classes, especially those
that act on the cardiovascular or central nervous system,
requires caution.77 Generally, medications should be
stopped one at a time.78 If there is uncertainty about dis-

Modified Delphi consensus panel consisting
of 11 interdisciplinary experts in geriatrics and
pharmacotherapy, using a mail survey, conference
calls, and in-person meeting followed by conference
calls for final consensus

Two-round mail survey based on Delphi
method with 18 experts (9 teaching hospital
consultants in geriatric medicine,
3 clinical pharmacologists, 1 old-age psychiatric,
2 senior academic primary care physicians,
3 senior hospital pharmacists with interest
in geriatric pharmacotherapy)

MAI: convenience sample of 10 academic clinicians
judged MAI items to be definitely important or
moderately important, providing an independent
validation of their suitability
Summated MAI: applying summated MAI to 105
medications prescribed to 10 elderly veterans.
The results reflected the putative heterogeneity
in prescribing appropriateness of 1,644
medications prescribed to 208 elderly veterans
in the same clinic

STOPP and START, 2008
(Ireland)97
Persons aged  65
Evidence-based literature
(not defined
exactly in the article)
Clinical experience of
the investigators

MAI, 1992, Summated 1994
(United States)68,99
Developed in persons in aged
 65, but use
not restricted to older adults
Literature (Medline and
manual search)
published 1982–1990
Clinical experience of a clinical
pharmacist
and an internist geriatrician

Definition of Content
Validity of Criteria

Beers, 2012 (United States)87
Persons aged  65
Literature (published
2001–2011 in English)

Criteria, Publication
Year (Country)
Target Group
Basis of Criteria

(Continued)

Most studies using this tool have used
the MAI score as the outcome of interest.
Decrease in MAI score during an in-patient
intervention was linked with decrease in
hospital readmission or emergency room
visits 3 months after hospital discharge.100
Increase in MAI score linked with increasing
risk of adverse drug events in primary
care patients.101 MAI scores in Veterans
Affairs outpatients were associated with
higher numbers of subsequent hospital
admissions and unscheduled visits102

Studies utilizing prior versions of the
Beers criteria show conflicting evidence:
studies link higher numbers of PIMs with
drug-related problems, adverse drug events,
hospitalization, and other adverse
outcomes,88–90 but multiple studies
have found no association between
PIMs on the Beers list and
adverse outcomes.91–95
Of hospitalizations for adverse drug
reactions, Beers list medications
accounted for only 6.6%, more
than half of which was due to digoxin96
Use of STOPP or START was
associated with improvement in
appropriate prescribing based on
MAI and on the Assessment of
Underutilization.98 No studies linking
improvements in STOPP or
START criteria prescribing and
health outcomes98

Evidence of Association with Outcomes
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STOPP: 65 criteria focusing on prevalent
problems associated with commonly
prescribed medicines in older adults arranged
according to physiological systems (42 criteria
concerning avoidance of medications in certain
disease states or conditions, 4 criteria
concerning specific drug combinations to be avoided,
12 criteria concerning duration of drug therapies,
2 criteria concerning doses, 3 criteria concerning
avoidance of prescribing without indication, 2
criteria concerning need for additional therapy)
START: 22 evidence-based explicit prescribing
indicators for common diseases in older adults
10 criteria (indication, effectiveness, dosage,
correct directions, drug–drug interactions,
drug–disease interactions, practical directions,
costs, duplication, duration) worded as
questions to assess the appropriateness of
each prescribed drug, with instructions for
use and operational definitions for each criterion

53 medications or classes of medications in
three categories: PIMs to avoid in older adults,
PIMs to avoid in certain diseases and syndromes,
and medications to be used with caution

Content of Criteria and Amount of
Clinical Patient Information Included

Table 2. Commonly Cited Tools to Optimize Medication Therapy in Older Adults in the Outpatient Setting
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Adapted with permission from Dimitrow MS, Airaksinen MSA, Kivela SL, Lyles A, Leikola SNS. Comparison of prescribing criteria to evaluate the appropriateness of drug treatment in individuals aged 65 and
older: A systematic review. J Amer Geriatr Soc 2011;59:1521--1530. PIMs = potentially inappropriate medications; STOPP = Screening Tool of Older Person’s Prescriptions; START = Screening Tool to Alert
doctors to Right Treatment; MAI = Medication Appropriateness Index.

Flow diagram of items to evaluate (quality of evidence,
valid indication, risk versus benefit ratio, possible
symptoms or signs due to adverse reaction,
alternative therapies, and feasibility of dose
reduction) that aid in decisions to stop or switch
a drug or reduce its dose
Good Palliative-Geriatric
Practice algorithm,
2007 (Israel)103
Developed for use in disabled
and frail older
persons, no clear age
recommendation provided
Based on clinical practice as
applied in
nursing homes
(not clearly defined
in the article)

Criteria, Publication
Year (Country)
Target Group
Basis of Criteria

Table 2. (Contd.)

Not validated

Definition of Content
Validity of Criteria

Content of Criteria and Amount of
Clinical Patient Information Included

Study in nursing homes and geriatric
centers in Israel showed a reduction in
mortality and acute care in those
randomized to receive an intervention
using the algorithm.103 An outpatient
study in 70 older persons demonstrated
the ability to stop medications as
recommended by the algorithm, with a
low risk of adverse effects
resulting from stopping medication69

AGS EXPERT PANEL ON THE CARE OF OLDER ADULTS WITH MULTIMORBIDITY

Evidence of Association with Outcomes

8

2012

JAGS

continuation, a time-limited withdrawal can clarify
whether the medication was needed in the first place.78
Partnering with pharmacists and other clinicians can optimize medication management.79

CONTROVERSIES AND CHALLENGES
Implementing this patient-centered approach in older
patients with multimorbidity is challenging, especially with
the dynamic health status of such individuals and use of
multiple clinicians and settings. Even with appropriate
decision tools and good communication, the need to make
multiple simultaneous decisions makes it difficult to
explain information and uncertainties about benefits and
harms. This prevents individuals, families, and friends
from fully participating in treatment decisions, communicating preferences, and prioritizing outcomes. Satisfactory
evidence for clinical management of multimorbid individuals is scarce, as are reasonable prognostic measures; different prognostic tools often yield contrasting results for the
same patient. Treatments meant to improve one outcome
(e.g., survival) may worsen another (e.g., function). Many
clinical management regimens are simply too complex to
be feasible in this population, but as clinicians attempt to
reduce polypharmacy and unnecessary interventions, they
may fear liability regarding underuse of therapies. Finally,
such patient-centered approaches may simply be too time
consuming for already overwhelmed clinicians within the
current reimbursement structure and without an effective
interdisciplinary team.

PROMISING APPROACHES TO OVERCOMING
BARRIERS TO IMPLEMENTATION OF GUIDING
PRINCIPLES IN THE CARE OF OLDER ADULTS
WITH MULTIMORBIDITY
To implement these guiding principles, clinicians need an
effective interdisciplinary healthcare team, as well as family, friends, and paid caregivers across sites of care, including the home; adequate training; reimbursement structures
that reward patient-centered medical care; and an evidence
base relevant to older adults with multimorbidity. These
components are usually beyond an individual clinician’s
immediate control. Few interventions have been developed
that adequately address the restructuring of healthcare
delivery, changes in clinicians’ behavior, and the support
needed for patients and caregivers to improve care in this
population.80

Coordination of Care and Patient-Centered Medical
Homes
Because individuals with multimorbidity consult more clinicians, adequate systems of primary care medicine and
central care coordination are needed to implement these
principles. A “primary” clinician, or patient-centered medical home, may help older adults with multimorbidity make
more informed decisions about their priorities, help
coordinate medical and support services, and implement
effective patient-centered care.
Collaboration with specialists (e.g., pharmacists, mental health professionals) may be challenging for some
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primary care clinicians because of inadequate communication systems, lack of established relationships, or accessibility problems. Also, specialists may not recognize
serious problems facing older adults with multimorbidity,
such as the importance of coordinating with a primary
clinician and the complexity of managing multiple conditions. With appropriate education for all clinicians,
patient-centered medical homes will help address such
challenges.

For example, a clinician with a paternalistic style may
unintentionally antagonize someone who prefers shared
decision-making.84 Healthcare literacy, numeracy, language barriers, and hearing and visual impairments may
also affect outcomes. Printed educational materials in
preferred languages may not be available for every
chronic condition. Better communication will require
improved patient educational materials to address these
barriers.

Workforce Training: The Need for Curriculum
Development and Training

Reimbursement Structure

Adequate evidence-based patient-centered care for older
people with multimorbidity will require greater partnership
among government agencies, professional organizations,
and academic institutions, as well as resource investment
in new curricula and training for all interdisciplinary team
members to improve care for this population.81
Clinicians must learn how to move away from the
single-disease approach to care and integrate family or
friends into effective healthcare partnerships, because older
adults with multimorbidity may need assistance with specific healthcare management tasks and healthcare decisions.82 Emerging evidence indicates the need for care
facilitation and support for caregivers of older adults with
complex health-related needs.80
Clinician training must address communication skills
for discussions about prognosis and preferences, with
awareness of ethnic and cultural concerns to improve
treatment adherence and outcomes.83 Problematic “mismatches” may occur if clinician and patient styles differ.

The current reimbursement structure must change to care
adequately for older people with multimorbidity. All necessary team members need appropriate compensation to
allow enough time with patients and families. The current
structure rewards acute, episodic, and specialist care for
“quantity” of patients seen, rather than “quality” of care
delivered,5 but care organized around single diseases may
be inadequate because single-disease guidelines, rehabilitation, support, and education groups cannot meet the needs
of complex, heterogeneous patients.3 Performance metrics
based on single-disease guidelines to determine reimbursement in pay-for-performance formats may influence clinicians to provide unnecessary or potentially harmful care to
older adults with multimorbidity.3,85 Thus, it is imperative
to develop performance standards appropriate for this
population and adequate for trial use in pay-for-performance demonstrations.86
Performance criteria are also needed to reward
approaches known to improve patients’ health outcomes,
functional status, and quality of life. Because Medicare

Table 3. Proposed Topics for Research Agenda for Each Domain
Topic

Research Agenda to Address Challenges

Patient preferences

Generate evidence regarding effects of treatment choices on outcomes other than survival,
including functional status and quality of life.
Develop and test risk calculators and other tools to help clinicians inform patients
appropriately by providing individualized outcome data according to each person’s
multimorbidity profile.
Compare methods to convey numerical information on benefits and harms and uncertainty
to older adults with multimorbidity and their family or friends.
Compare feasibility, acceptability, and results of using different methods of preference elicitation.
Improve trial and study designs to include more older adults with multimorbidity, measure important
outcomes, and evaluate time horizon to benefit.
Compare optimal methods for prioritizing the multiple possible treatment recommendations.
Develop and test methods to help clinicians apply guidelines appropriately to older adults with multimorbidity.
Design and test clinical decision support systems for this population.
Develop, refine, externally validate, and test prognostic measures for feasibility and effect on
clinical outcomes for this population.
Determine optimal approaches to communicating prognosis to inform clinical decision-making.
Develop sound and practical measures for describing treatment complexity and burden
(pharmacological and nonpharmacological) in older adults with multimorbidity.
Evaluate use of such tools in clinical practice.
Determine how overall treatment burden affects adherence and patient-important outcomes.
Develop evidence and tools to help clinicians recognize indications for discontinuing therapy and
identify situations in which therapies should not be initiated at all.
Evaluate approaches for discontinuing medications, including communication with patients
and family and friends.
Incorporate a discontinuation arm or postdiscontinuation follow-up in trials.
Investigate the best methods to implement principles in busy practices.

Interpreting the
evidence

Prognosis

Clinical feasibility

Optimizing therapies
and care plans

Overall
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and Medicaid are the main payment sources for health
care in this population, they are the most appropriate
agencies to implement innovative payment reform. The
need to identify and support effective clinical management
approaches will become more acute with time.

Building a Better Evidence Base
The lack of research focusing on the needs of older adults
with multimorbidity has impeded optimal clinical management and educational advances (Table 3). A better evidence base regarding the outcomes of treatments and
interventions is needed to guide the care of older adults
with multimorbidity. Healthcare systems can improve the
collection of relevant data with electronic medical records
and other methods. Patient outcomes and system performance can thus be monitored, and quality improvement
strategies, reimbursement options, and new performance
measures can be developed and evaluated.

CONCLUSION
Adoption of these guiding principles for management of
older adults with multimorbidity may improve health care
and outcomes in this population. Patients should be evaluated, and care plans should be designed and implemented
according to the individual needs of each patient, but studies have not rigorously evaluated all approaches related to
these guiding principles. Therefore, nonadoption of these
principles should not imply medical liability or malpractice. These principles are intended to help guide clinicians.
They highlight the urgent need for more research on the
optimal management of this growing population.
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