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PATIENT’S STORY
Mr L is an 84-year-old man with dementia and a medical
history of atrial fibrillation, diabetes mellitus, hyperten-
sion, hyperlipidemia, chronic kidney disease, gastritis, and
gastroesophageal reflux disease. His past surgeries include
a transurethral bladder resection for bladder cancer with sub-
sequent urinary incontinence and a lumbar decompres-
sion for spinal stenosis in 2008.

Mr L lives with his wife, Mrs L, who also cares for him.
He is a retired writer and editor and a lifelong tennis player.
On first presentation, his initial concerns were forgetful-
ness, difficulty walking, and falling. His wife reported that
he was “doing almost nothing,” maintaining a sedentary life-
style at home, and following her around. He needed con-
siderable help with bathing and dressing, some assistance
with toileting and transferring, and was dependent in most
instrumental activities of daily living including shopping,
housekeeping, and preparing meals. Mrs L hired a home
health aide for several hours a day to help alleviate the sub-
stantial burden of caregiving.

At his initial visit, Mr L’s blood pressure was approxi-
mately 135/60 mm Hg, his heart rate (beats/min) was in the
50s, and his estimated creatinine clearance was 42 mL/min/
1.73 m2. He scored 13 of 29 points on a Folstein Mini-
Mental State Examination (MMSE) performed shortly be-
fore the visit, consistent with Dr S’s clinical impression of
moderately severe cognitive impairment. His oral medica-
tions were glyburide, 2.5 mg; digoxin, 0.125 mg; warfarin
(varying dose); etodolac, 400 mg; docusate sodium, 100 mg;
a multivitamin and iron, each taken daily; memantine, 10
mg; metoprolol, 25 mg; and gabapentin, 300 mg; twice daily;
essential fatty acids, 3 times daily; and on an as-needed ba-
sis, acetaminophen, 650 mg every 6 hours; and lactulose,
for a total of 13 medications at 16 scheduled doses per day.

Mr L’s hemoglobin A1c was 5.9% so Dr S discontinued gly-
buride. Dr S referred him to receive physical therapy and also
to social services to discuss options regarding caregiving, so-
cial engagement, and long-term care plans. His warfarin dose
was managed by nurse practitioners in a nearby hospital’s an-
ticoagulation clinic, and his international normalized ratios
were maintained in the desired range between 2.0 and 3.0.

Mr L’s drug regimen included ongoing use of etodolac and
gabapentinafterhis2008lumbarlaminectomy,despitenolonger
reportingpain.DrSsequentially taperedoffbothmedications,
watching for increasedreportsofpain.MrLreportednoreturn
of pain, his walking improved, and he had no further falls. Dr
Salso tapered thedigoxin, startingbyreducing thedosebyhalf
for 1 week. His heart rate remained between 50 and 70 beats/
minsodigoxinwasdiscontinued.Hebegangoing toyogawith
his wife and then to the gym twice weekly.

See also p 1606

CME available online at www.jamaarchivescme.com
and questions on p 1621.

Multiple medication use is common in older adults and
may ameliorate symptoms, improve and extend quality of
life, and occasionally cure disease. Unfortunately, mul-
tiple medication use is also a major risk factor for pre-
scribing and adherence problems, adverse drug events, and
other adverse health outcomes. Using the case of an older
patient taking multiple medications, this article summa-
rizes the evidence-based literature about improving medi-
cation use and withdrawing specific drugs and drug classes.
It also describes a systematic approach for how health pro-
fessionals can assess and improve medication regimens
to benefit patients and their caregivers and families.
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Mr L’s initial laboratory results had shown a normal he-
moglobin level of 13 g/dL, and Dr S discontinued iron; his
hemoglobin level subsequently remained stable. Seven
months after Mr L’s first visit, Dr S asked Mrs L whether
memantine was helping her husband’s memory (he previ-
ously had not tolerated donepezil). She was unsure, and to-
gether they decided to try tapering Mr L’s use of it. There-
after, he had greater difficulty with nouns and names so Dr
S referred him to speech therapy for cognitive exercises and
resumed the memantine at its full dose. He initially showed
some improvement, but within 6 months cognitive decline
was again apparent.

Mrs L continues to pay for her husband’s medication un-
der his Medicare Part D plan. She reports that his activities
of daily living have been stable. Socially, he is improved.

Mrs L and Dr S were interviewed by a Care of the Aging
Patient editor in December 2009.

Caring for the Patient

Mrs L: Just looking at [some of his medication] you realized
that you could keep taking it, but you don’t really have to. . . . It’s
better to pull it out.

Use of multiple medications is a common source of con-
cern for patients and clinicians. Nearly 20% of community-
dwelling adults aged 65 years and older take 10 or more medi-
cations, a figure that can easily be reached by following
practice guidelines for a small number of coexisting condi-
tions.1,2 Multiple medication use is associated with greater
use of inappropriate medications and with nonadherence,
and imposes substantial cost burdens on older patients even
when they have prescription drug insurance.3-5 In addi-
tion, the frequency of adverse drug events increases in pro-
portion to the number of medications used, including drug-
specific phenomena as well as nonspecific syndromes
including weight loss, falls, and decline in functional and
cognitive status.6-10 Such adverse drug events affect an es-
timated 5% to 35% of older patients living in the commu-
nity per year, and are responsible for approximately 10%
of hospital admissions in older adults.11-15

Despite legitimate concerns regarding multiple medica-
tion use, believing that Mr L is taking too many medicines
does not help the clinician know which ones to stop. More-
over, such labels can distract from addressing underuse of
potentially beneficial medications, which is as prevalent in
older adults taking many drugs as in those taking relatively
few.16,17 The task for the clinician is not to determine whether
too many or too few medications are being taken, but to de-
termine if the patient is taking the right medications—
tailored to the patient’s individual circumstances, includ-
ing his or her constellation of comorbidities, goals of care,
preferences, and ability to adhere to medications.

METHODS
We conducted several systematic literature reviews. Our main
review evaluated the effect of interventions to improve on

suboptimal prescribing across the medication regimen (ie,
without focus on a single drug class or disease) for elders
in ambulatory settings who were taking multiple medica-
tions. Searching PubMed and International Pharmaceuti-
cal Abstracts from 1975 through March 2010, the search used
a combination of the terms polypharmacy, multiple medica-
tions, polymedicine, suboptimal prescribing, medication mis-
use, inappropriate prescribing, elderly, geriatric, and aged, and
was restricted to randomized clinical trials published in the
English language, involving patients aged 65 years and older,
and reporting both process measures assessing prescribing
and clinical outcome measures. We also reviewed studies
of the effects of discontinuing specific types of medications
taken by Mr L. Details of the search strategies are available
in an eAppendix (available at http://www.jama.com).

INFORMATION GATHERING
Assessing Current Medication Use

Before optimizing Mr L’s medication regimen, Dr S’s first
task was to assess what drugs Mr L thought he should be
taking, what he actually was taking, and the benefits and
harms he was experiencing from his drugs.

Agoodmedicationreviewisessentialbecausediscrepancies
arecommonbetweenpatients’understandingofwhattheyshould
be taking, what they actually are taking, and what physicians
recordontheirmedicationlists.18,19 Thereis littledirectevidence
to support one specific method of medication review over an-
other inambulatorysettings.20 However, a“brownbag”review
in which patients are asked to bring in all of their medicines
(includingallprescriptionandover-the-countermedicines,vi-
tamins, supplements, and herbal preparations) can provide a
usefulsnapshotof thepatient’scurrentmedicationuse.Thecli-
nician can review each medication and inquire about how the
patient takes it (eg, by asking “tell me how you take this
medication”).

Brown bag reviews often present an opportune time to
review the effectiveness of medications (eg, control of pain,
constipation, or depressed mood) as well as their adverse
effects. Patients often do not report drug-related symp-
toms to their physicians, in part due to limited physician
efforts to solicit this information.21,22 In one major study,
such communication gaps were responsible for 37% of re-
mediable adverse drug events.23 The question “In the past
XX months, have you noticed any side effects, unwanted
reactions, or other problems with medications you have
taken?” has been validated as an effective way to inquire about
adverse drug events.15 Directed questions about common
or high-risk symptoms may also be necessary—for ex-
ample, inquiring about postural symptoms in a patient tak-
ing antihypertensive medications.

Assessing Adherence

Mrs L: I opened his 7-day pill container on a Monday and it
was wet. It turned out that he had been taking them out and
moving them around and had spilled water in there somehow.
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Mr L had several red flags for adherence problems in-
cluding dementia, a complex medication regimen, and pre-
vious adverse drug events.5,24 Approximately one-half of older
patients have problems with adherence to taking at least 1
medication, being evenly split between occasional, fre-
quent, and near-universal omissions of drug doses, al-
though patients nonadherent to taking one of their medi-
cations are commonly adherent with others.24,25

Patients are often reluctant to admit to nonadherence so
a multifaceted approach to evaluating adherence is neces-
sary.24,26 During medication review, clues about adherence
can be deduced from observing medication organization, pill
counts, and refill history (using information on the refill date
and quantity dispensed printed on the label). Asking pa-
tients and their caregivers about their understanding of why
they take each medication can also be useful. Although stud-
ies have found that age itself does not predict adherence and
that older adults understand the purpose of as much as 88%
of their medications, lack of understanding increases risk
of nonadherence and provides a ready target for interven-
tion.5,27 More generally, nonadherence can be elicited by non-
judgmental questions such as “I know it must be difficult
to take all your medications regularly. How often do you
miss taking them?”24 If nonadherence is identified, the pa-
tient should be asked why, with prompting as necessary for
common reasons such as those listed in TABLE 1.5,24 Inter-
ventions to improve medication use and adherence are most
likely to succeed when they address the reasons underly-
ing these problems.

For many physicians, ideal medication reviews and ad-
herence assessments are an improbable reality given the time
pressures of office-based practice.28 In this setting, focus-
ing on the highest-risk and highest-benefit drugs can yield

good return on a limited time investment. Better yet is shar-
ing these responsibilities with other health care profession-
als. Contacting community pharmacists regarding con-
cerns about patients can help engage their expertise in
identifying and crafting solutions to problems with adher-
ence or medication regimens. Where health systems per-
mit, nurses and clinic-based pharmacists should share medi-
cation management responsibilities as articulated in the
patient-centered medical home model of care.29 Some medi-
cation management programs are available through phar-
macy benefit management plans serving Medicare Part D
patients (Resources available at http://www.jama.com). Eli-
gibility criteria and scope of these programs are often lim-
ited, although more widespread benefits are mandated for
implementation by 2013.30

Goals of Medication Use

Mrs L: The family is all guilt-ridden and they tell themselves
that they have to keep dear old dad alive . . . . My stake is that
he himself has a decent day-to-day life as much as he can.

Like many older patients in the final chapter of their lives,
Mr L and his caregivers are facing choices about using medi-
cations that might increase his longevity but negatively affect
his quality of life.31 When getting to know Mr L, one of Dr S’s
first tasks was to learn what he and his family were trying to
achieve through medication use including extension of lon-
gevity, reduction in symptoms, and/or minimization of pill bur-
den, medication adverse effects, and costs.32 Many patients
would like to achieve all these goals, but often they come into
conflict. The physician’s role is thus to understand and clarify
the relative prioritization of these values, which usually emerges
from multiple conversations about specific medication deci-
sions and general goals of care discussions.

Understanding the life expectancy of patients through ap-
plication of prognostic tools and clinical judgment can help
inform goal-driven decisions about prescribing (Resources).33

A short life expectancy affords patients limited opportu-
nity to be helped by medications that require several years
to achieve a clinical benefit, such as drugs to improve gly-
cemic control in diabetes.31,32,34 In addition, for patients with
advanced dementia, poor prognosis, or both, consensus pan-
els do not recommend (and in some cases advocate against)
medications such as statins, bisphosphonates, and cholin-
esterase inhibitors, although these positions are not uni-
versally endorsed.35-37

CAN STRUCTURED MEDICATION MANAGEMENT
IMPROVE OUTCOMES?
Given Mr L’s complex medication regimen and multiple co-
morbidities, he seems to have been a good candidate for struc-
tured medication review and management. The evidence base
to guide such approaches is limited. Among 6 studies of medi-
cation management that met inclusion criteria in our lit-
erature review (see “Methods” section), 3 tested the effect
of a clinical pharmacist working with a general practice or

Table 1. Barriers to Medication Adherence and Targeted Solutions

Barriers Potential Solutions

Forgetting to take;
limited organizational
skills

Use pill organizers, medication calendars, blister
packs, electronic dispensing devices; simplify
regimen and reduce pill burden; encourage
active family/caregiver involvement; use
Internet-linked or electronic adherence aids
and reporting systems

Patient believes drug is
not needed, is
ineffective, or that
too many drugs
are being taken

Work collaboratively with patient to address
concerns and establish shared goals of care;
provide educational (including literacy-
appropriate) materials using teach-back
approach; assess drug effectiveness; simplify
regimen and reduce pill burden

Difficulty taking
(eg, opening pill
bottles, swallowing)

Substitute with easier-to-use medications (eg,
liquid if trouble swallowing; ordering easy-off
caps); simplify regimen and reduce pill
burden; use pill cutters, oral dosing syringes,
insulin syringe magnification, spacer for
inhalers

Cost Substitute with lower-cost medications (eg,
generic vs brand name) and reduce
unnecessary ones; assess prescription drug
insurance and direct patient to apply for
low-income subsidy and prescription drug
assistance programs
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general medicine clinic, 2 examined a comprehensive in-
terdisciplinary medication review in a geriatrics clinic, and
1 examined the effect of expert clinician recommendations
through computer-based feedback (TABLE 2).38-44 Overall,
these programs improved markers of pharmaceutical care
quality such as reducing medication burden, correcting un-
deruse of medications, and improving a multicomponent
score of medication appropriateness. Less evidence is avail-
able about the effect of these interventions on clinical out-
comes. In the largest study of its type using a multidisci-
plinary intervention, Schmader et al43 reduced the rate of
serious adverse drug events from 0.6 to 0.4 events per 1000
person-days (P=.02). A similar, but nonsignificant (P=.19),
degree of reduction in all adverse drug reactions was ob-
served in a study of veterans aged 65 years and older by Han-
lon et al,38 with adverse events in 30% of patients receiving
medication management vs 40% in patients receiving usual
care. There is little conclusive evidence about the effect of
comprehensive medication management on other clinical
outcomes, including quality of life, health services utiliza-
tion, and major clinical events; in general, these studies were
underpowered for these outcomes.

Of note, most studies on improving medication prescrib-
ing for elders with multiple medication use evaluated an ex-
ternal intervention such as pharmacist review or referral to
a geriatric evaluation and management clinic. Few studies
have evaluated clinicians’ own attempts to integrate medi-
cation management principles into their practice.46 How-
ever, limited data suggest that physicians who are pro-
vided structured assessment tools for medication review are
able to identify and correct medication problems in a large
percent of their patients, although time limitations impede
widespread implementation of such reviews.45-47 For ex-
ample, one study of a guided approach to optimize pre-
scribing found that the proportion of correct medication de-
cisions in a series of clinical vignettes increased from 35%
without the method to 48% with it, with a corresponding
decline in the number of potentially harmful decisions from
a mean of 3.3 to 2.4 per case.48

CHANGING THE MEDICATION REGIMEN
Matching the Medication Regimen to the Patient’s
Conditions and Goals of Care

Although few data are available about the effect of struc-
tured medication management on patient health and well-
being, such approaches are endorsed by experts, in part due
to clear evidence of beneficial effects on markers of pre-
scribing quality.49 A simple and effective approach to sys-
tematically identify prescribing problems is to match each
of the patient’s conditions with medications that he or she
is taking (TABLE 3). Areas of mismatch can highlight drugs
that are being overused (ie, used with no indication), un-
derused (ie, conditions that may benefit from drug therapy
that is not currently being offered), and misused (ie, drugs
given for an appropriate indication that could be improved

by changing the dose, frequency, or substituting another drug
with a better profile of benefits, harms, and costs).50

Of note, the proper match between clinical conditions and
medications is defined not only by guideline recommenda-
tions and best practices, but by how medication treatment
for a given condition will help the patient attain the goals
of care. Thus, the optimized medication regimen for a pa-
tient desiring a palliative approach that minimizes medica-
tion burden may look quite different than the regimen for
a similar patient with the same conditions whose overrid-
ing goal is maximizing longevity.

Should Medications Be Discontinued or Substituted?
Which Ones?

Dr S: A lot of the pain complaints that he used to have had dis-
appeared after he had a lumbar surgery in 2008. [His wife]
didn’t know if he still needed the pain medication, but was too
worried to stop them.

Without knowing anything else about Mr L, the fact that
he was taking 13 medications when he first met Dr S sug-
gests a high probability that 1 or more of his medications
could or should be stopped.16,51 Studies of community-
based older patients have documented an average of 1 un-
necessary drug per patient, including drugs with no iden-
tifiable indication or that provide little benefit for the
indication for which they are prescribed.52,53 Perpetuation
of unnecessary medications is particularly acute in older
adults with multiple prescribers or transitions of care (eg,
recent hospital visits).54-57 In the hospital setting, a large study
found that 44% of hospitalized frail older patients were dis-
charged with at least 1 unnecessary medication; common
culprits include proton pump inhibitors, central nervous sys-
tem medications, and vitamin and mineral supplements.55,58,59

In addition, drugs given for a useful clinical purpose are
often misprescribed. For example, highly anticholinergic an-
tihistamines, tricyclic antidepressants, and other high-risk
drugs described in drugs-to-avoid lists for older patients are
used by approximately 20% to 30% of adults older than 65
years, whereas in many cases, drugs with better safety and/or
efficacy would be a more appropriate choice for the target
condition.60-64 Other common problems with misprescrib-
ing include use of inappropriately high or low doses, drug-
drug and drug-disease interactions, incorrect directions, and
choice of expensive drugs when less expensive alternatives
would provide similar benefit at lower cost.50

As shown in Table 3, matching Mr L’s medications with
his conditions shows several drugs for which he lacks a clear
current indication, including etodolac, gabapentin, acet-
aminophen, multivitamins, and iron. These should be among
the first drugs considered for discontinuation. Next are drugs
for which Mr L has a current indication but that may, given
his circumstances, provide limited or no benefit. For Mr L,
such drugs include memantine for dementia, glyburide for
diabetes, and digoxin for rate control of atrial fibrillation.
Finally, certain drugs may have benefits but an unfavor-
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able risk profile and should be substituted for others with a
more favorable ratio of benefits to harms.

Troublesome symptoms obviously caused by a drug pro-
vide a clear signal to consider discontinuation. However, the
adverse effects of many drugs are nonspecific and can mimic
underlying disease processes, such as Mr L’s generalized func-
tional decline. Often, the only way to know whether or not
a symptom is an adverse effect is to temporarily stop the
drug(s) and see whether the symptoms improve.65 Al-
though these are individualized clinical decisions, it can be
useful to remember the adage that “any symptom in an older
patient should be considered a drug side effect until proven
otherwise.”66

With limited exceptions, very few studies address the ben-
efits and harms of discontinuing specific types of medica-
tions.65,67 In the case of Mr L, we could not identify any con-
trolled studies that evaluated outcomes of withdrawing
digoxin for rate control in atrial fibrillation, discontinuing
hypoglycemic medications in diabetes, or withdrawing
memantine in dementia (although we identified 1 random-
ized trial and 2 poorly controlled trials about withdrawal
of cholinesterase inhibitors, which suggested worsening of
cognition after stopping the drug).68-70

In the absence of high-quality trial data on discontinu-
ing medications, decisions about the cessation of certain drugs
should be guided by the epidemiology of prescribing prob-

Table 2. Randomized Controlled Studies to Improve Pharmaceutical Care Quality in Ambulatory Older Adults Using Multiple Medications

Study
Setting and

Location
No. of Patients and
Inclusion Criteria

Intervention
and Duration

Process Measures
(Intervention vs Control)

Clinical Outcome
Measures

(Intervention vs Control)

Pharmacist Interventions
Hanlon et al,38

1996;
Cowper et al,39

1998

1 VA general
medicine clinic;
United States

208; Aged �65 y
taking �5 drugs

Pharmacist review,
written drug
recommendations
to primary care
physician, and
patient counseling
at each visit; 12 mo

Decreased MAI score
(12.8 vs 16.7;
P�.001)a

No differences in
health-related quality
of life (P=.99), ADEs
(30% vs 40%; P=.19),
and health care costs
($7873 vs $5926;
P�.05)

Krska et al,40

2001
6 general practices;

Scotland
332; Aged �65 y,

taking �4 drugs,
and �2 chronic
disease states

Pharmacist review
of drugs and
related issues;
recommendations
agreed to by
patient’s general
practitioner; 3 mo

Increased resolution of
pharmaceutical care
issues (ie, suspected
ADEs, monitoring
issues, ineffective
therapy [83% vs 41%;
P�.001])

No differences in
medication costs,
health-related quality
of life, clinic visits, and
hospitalizations (all
P�.05)

Lenaghan
et al,41

2007

1 general practice;
Great Britain

136; Aged �80 y,
taking �4 drugs,
and �1
drug-related
risk factor

2 Home visits by
community
pharmacist; 6 mo

Decreased number of
drugs (0.3 fewer vs 0.6
more; P=.03)

No difference in hospital
admissions (P=.80)

Multidisciplinary Team Interventions
Williams et al,42

2004
1 geriatrics clinic;

United States
133; Aged �65 y

taking �5 drugs
including
�2 potentially
problematic ones

Single multidisciplinary
review, contact with
primary care
physician, and
changes
implemented; 6 wk

Decreased number of
drugs (1.5 vs 0.1
fewer; P=.001) and
decreased monthly
drug costs (savings of
$27 vs $1, P=.006)

No differences in 9
measures of physical,
cognitive, or affective
functioning
(all P�.05)

Schmader
et al,43

2004

Clinics at 11 VA
medical centers;
United States

834; aged �65 y, frail
health status after
hospital discharge

Multidisciplinary,
protocol-driven
geriatric evaluation
and management
clinic; 12 mo

No difference in number
of unnecessary
drugs, number of
inappropriate drugs, or
MAI scorea (P�.25 for
each); and decreased
number of conditions
with omitted drugs
(0.2 fewer vs 0.1
more; P�.001)

No difference in all ADEs
(relative risk, 1.03
[95% CI, 0.86-1.23];
P=.75); decreased
risk of serious
adverse drug events
(relative risk, 0.65
[0.45-0.93]; P=.02)

Computer Feedback Intervention
Weber et al,44

2008
18 clinic sites;

United States
620; Aged �70 y

taking �4 drugs
including �1
psychoactive

Pharmacist or
geriatrician 1-time
drug review with
message to primary
care physician
through electronic
medical record;
15 mo

Decreased use of
psychoactive drugs
(effect size, 0.2 drugs
per patient; P=.04);
trend toward
decreased number of
medications (effect
size, 0.5 drugs per
patient; P=.09)

No difference in risk
of falls (odds ratio,
0.86; P�.05)

Abbreviations: ADE, adverse drug events; MAI, Medication Appropriateness Index; VA, Veterans Affairs.
aLower score indicates a better process measure with MAI.
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lems and by common sense. In assessing harms, particular
attention should be paid to drugs that carry a high risk of
serious adverse effects, including warfarin, hypoglycemic
medications, and digoxin (TABLE 4), which account for one-

third of all emergency department visits in older patients
due to adverse drug events.76 In the case of Mr L, this pro-
vides extra reason to critically evaluate Mr L’s diabetes regi-
men and digoxin. Mr L likely did not need medications for

Table 3. Matching Mr L’s Conditions and Medicationsa

Condition Drug Given for Condition Potential Problema Notes
Dementia Memantine 10 mg twice daily Potentially unnecessary Withdrawal trial later attempted, which suggested that

memantine provided benefit, so restarted
Atrial fibrillation Digoxin 125 µg daily

Metoprolol 25 mg twice daily
Warfarin (varying dose)

Probably unnecessary,
potentially harmful

Likely not needed for rate control while also taking a
�-blocker and may be contributing to falls and
cognitive and functional decline (drug-disease
interaction)

Will help manage hypertension
Prothrombin time international normalized ratio is

well-controlled with help of anticoagulation clinic; given
this, reduction in risk of stroke exceeds risk of serious
bleeding complications

Diabetes mellitus Glyburide 2.5 mg daily Probably unnecessary,
potentially harmful

Likely not needed due to good control of hemoglobin A1c

(guidelines recommend goal A1c level of 7%-8% in
older patients; overly aggressive control yields more
harm than benefits); any dosage of glyburide
inappropriate given risk of hypoglycemia in patients
with chronic kidney disease

Hypertension Metoprolol 25 mg twice daily Also used for atrial fibrillation
Hyperlipidemia Essential fatty acids 3 times

daily
Potential underuse

of statin therapy
Statin therapy reduces cardiovascular events in high-risk

populations, may slow progression of vascular
dementia; however, is controversial in patients with
limited life expectancy and may be inappropriate if
goals of care are focused on palliating current
symptoms

Chronic kidney disease Angiotensin-converting enzyme inhibitor may be
considered but not strongly indicated in absence
of proteinuria; ensure that drugs are dosed for
renal function

Gastritis, gastroesophageal
reflux disease

Potential underuse If symptomatic and refractory to lifestyle modification,
consider proton pump inhibitor or H2 blocker

Incontinence following bladder
cancer surgery

Likely not amenable to medication therapy; bladder
antispasmodics (eg, oxybutynin) may worsen cognition

Falls and gait instability Potential underuse Consider adding vitamin D, calcium, and bisphosphonate
for fracture prophylaxis; however, oral bisphosphonates
may pose problem in patients with swallowing difficulty
or difficulty staying upright after dosing and may be
inconsistent with goals of care; some of patient’s
drugs may worsen gait and increase fall
risk—particularly digoxin and possibly gabapentin
(drug-disease interactions)

Functional/cognitive decline Same drugs that may precipitate falls (eg, digoxin) may
worsen cognition and functional status

Constipation, hemorrhoids Docusate 100 mg daily
Lactulose as needed

Ineffective
Suboptimal choice

Limited effectiveness for constipation
Long latency period before action and may not be best

choice for as-needed medication; dietary modification
(increased fiber and water) may provide effective
nondrug alternative

Past history of pain from
spinal stenosis that
was surgically repaired

Etodolac 400 mg daily

Gabapentin 300 mg
twice daily

Acetaminophen 650 mg
every 6 hours as
needed for pain

No current indication,
potentially harmful

No current indication,
potentially harmful

No current indication,
adherence

No longer needs pain medication (pain resolved after spinal
stenosis surgically corrected); etodolac may worsen
kidney function and hypertension and increase risk of
gastrointestinal bleed (particularly in combination with
warfarin [drug-drug and drug-disease interactions])

Not needed; may worsen falls and cognition (drug-disease
interaction)

Not needed; difficult to use 4-times-daily–medication
regularly

Past history of anemia Iron No current indication,
potentially harmful

No current evidence of anemia; can worsen constipation
(drug-disease interaction)

Drugs being given for no
readily identifiable reason

Multivitamin daily No indication Little evidence that multivitamins improve outcomes in
unselected populations; vitamin D can be useful for fall
and fracture prevention but standard multivitamins
contain insufficient quantity

aAt the time that Mr L first met Dr S.
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his diabetes, on the basis of guidelines and evidence sug-
gesting that tight glycemic control in the setting of ad-
vanced age or multiple comorbidities can result in greater
harms than benefits.34,71 Even if Mr L did require medica-
tion for glycemic control, glyburide would be a poor choice
because this agent is relatively contraindicated for patients
with creatinine clearance less than 50 mL/min/1.73 m2 and
carries a higher risk of severe hypoglycemia than other sul-
fonylureas.77-79 Nonetheless, the presence of a high-risk drug
should not automatically mandate a medication change with-
out further exploration of context.52 For example, tricyclic
antidepressants are often problematic in elders due to a high
frequency of anticholinergic adverse effects. However, if an
older patient is already taking a tricyclic antidepressant for
a valid indication and reports excellent symptom control,
has no anticholinergic symptoms, and is reluctant to switch
medications, it may be reasonable to continue the medica-
tion while educating the patient to be vigilant for potential
future adverse effects.

Underuse of Potentially Beneficial Medications

Although use of ineffective or harmful medications is com-
mon in older adults, the same patients often are not pre-
scribed potentially beneficial medications, for example war-
farin for atrial fibrillation, antidepressants for major depression,
pain medications, and laxatives.16,50,80 Mr L has some condi-
tions that might benefit from additional drug therapy be-

yond what he is receiving (Table 3). In patients in their final
years of life, preference usually should be given to ensuring
that troublesome symptoms such as pain and depressed mood
are adequately treated. However, some forms of primary pre-
vention can be appropriate if consistent with goals of care. For
example, vitamin D deficiency is common in older patients
and has been implicated in falls and fracture risk (along with
an emerging variety of other conditions), and repletion can
reduce risk of these outcomes.81,82 Thus, vitamin D supple-
mentation (�800 IU/d) should be considered for Mr L, par-
ticularly if his serum 1,25-dihydroxyvitamin D level is low.82

For many conditions, the relative paucity of drug trials that
include old-old adults or those with extensive comorbidities
limits the evidence basis for treating patients such as Mr L.
However, in many cases, it appears likely that the relative risk
reduction observed in middle-aged and young-old adults is
not radically different in the old-old.83

Discontinuing Medications

Dr S: I very rarely stop things cold—especially something such
as a pain medicine, which could very well be helping the pa-
tient; that might be the reason he’s not complaining of pain.

When starting drugs in older adults, geriatricians often
begin drugs one at a time and follow the dosing mantra of
“start low and go slow.” Limited evidence is available about
the best ways to stop medications in older people, al-
though in clinical practice many follow a similarly sequen-
tial, step-wise approach to discontinuing drugs.65 In cer-
tain circumstances, an all-at-once approach may be warranted
when dangerous signs or symptoms are thought likely to
be due to drugs but the exact culprit cannot be identified,
or when tendencies toward clinical inertia in a patient or
practice environment suggest that future opportunities for
medication modification will be limited.

Medications can typically be effectively withdrawn once
the decision has been made to do so, although unwanted
reactions in the period after withdrawal are common.84,85 In
one of the only broad-based studies of the topic in ambu-
latory older patients, 26% of drug discontinuations were ac-
companied by worsening of the underlying disease (eg, re-
currence of angina or high blood pressure) and 4% were
accompanied by physiologic withdrawal reactions (mostly
to �-blockers and benzodiazepines).86 For many drugs, risk
of adverse withdrawal events can be minimized by slow, care-
ful tapering of drug dose. This is particularly true for drugs
to which the body adapts over time, for example through
up- or down-regulation of end-organ receptors, which pro-
duce a physiologic withdrawal reaction if the drug is with-
drawn abruptly.65 Although the scientific basis for how to
withdraw specific drugs is scant, a rule of thumb is that drugs
can usually be tapered down at the same rate at which they
are titrated up at the initiation of drug therapy. Common
drugs that require tapering include opioids, �-blockers, cloni-
dine, gabapentin, selective serotonin reuptake inhibitors,
serotonin-norepinephrine reuptake inhibitors, and tricy-

Table 4. Selected High-Risk Drugs

Drug Potential Harm Comment

Insulin and
sulfonylureas

Hypoglycemia May often be appropriate;
however, aggressive glycemic
control may often yield greater
harms than benefits in older
adults34,71,72

Warfarin Gastrointestinal,
intracranial
bleeding

Although a high-risk drug, benefits
of warfarin therapy often
outweigh harms; maintenance
of prothrombin time
international normalized ratio in
therapeutic range tightly linked
to risk/benefit ratio73

Digoxin Impairment of
cognition,
heart block

May have a third-line role in
management of systolic heart
failure; suboptimal choice for
rate control in atrial fibrillation

Benzodiazepines Falls Associated with as much as a
60% increase in fall risk74

Diphenhydramine,
other first-
generation
antihistamines

Impaired cognition,
urinary
retention in
men

Poor choice as sleep aid due to
anticholinergic effects,
next-day sedation, impact on
performance including driving;
close medication reconciliation
important because patients
may also obtain
over-the-counter drugs

Antipsychotics Death, pneumonia Elevated risk of death when used
to treat behavioral
complications of dementia,
although in selected cases,
benefits may exceed risks if
consistent with patient goals
of care75
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clic antidepressants.65 Regardless of the speed of the taper,
patients should be monitored for adverse withdrawal events,
including educating and activating patients to recognize and
report concerning symptoms.13,29 Communication with other
health care professionals involved in prescribing for the pa-
tient is critical when stopping related drugs. For example,
Mr L’s warfarin dosing might have been affected by discon-
tinuing other drugs and the anticoagulation clinic should
have been alerted to the change.

Sometimes drugs are stopped on a trial basis to deter-
mine if potential adverse drug effects resolve or symptoms
of the underlying disease worsen. Such assessments can be
complicated by fluctuations of symptoms and biomarkers
in an individual patient; for example, it may be difficult to
ascertain whether improvement in symptoms after with-
drawing a drug was the result of stopping the drug or natu-
ral fluctuations in the disease course. In this case, a formal
rechallenge with the drug (ie, as part of an n-of-1 trial) may
help to establish causality.87

IMPROVING ADHERENCE
TO THE NEW REGIMEN
Mrs L: We looked and saw how confused he was so I told him
I was going to take over all of his medicines.

The benefits of changing the medication regimen are con-
tingent on the patient adhering to the revised plan of care.
Improving adherence requires diagnosing barriers to proper
medication use and devising strategies to overcome those
barriers (Table 1).

Randomized controlled trials of strategies to improve ad-
herence to chronic medications have yielded mixed results,
and often have studied multifaceted interventions in a man-
ner that makes it difficult to unpack the contribution of each
component to improving adherence.88-90 However, several les-
sons emerge from the data. First, education through oral coun-
seling or written instruction is important, but often insuffi-
cientunto itself.Most randomized trialsof intensiveeducational
interventions have yielded minimal to moderate impacts on
adherence and little effect on clinical outcomes.88,89 Nonethe-
less, common sense suggests it is useful to briefly discuss and
write out instructions for taking a medication that is being
newly prescribed or modified. A teach-back approach, in which
the patient or caregiver is asked to describe the purpose of the
drug, instructions for its use, and adverse effects to be aware
of can help to ensure comprehension.

In contrast to a focus on education, a potent interven-
tion to improve adherence is simplifying medication dos-
ing schedules. Observational studies have found that ad-
herence drops steeply with increasing number of doses per
day, with average adherence falling from roughly 80% in
patients taking once-daily regimens to 50% in those taking
4-times-per-day regimens.91 Randomized controlled trials
have found large differences in adherence in patients ran-
domized to medications requiring different numbers of doses
per day, although effects on downstream clinical outcomes

were mixed.88 Thus, whenever possible, clinicians should
minimize dosing frequency by prescribing longer-acting
medications and dosing different drugs at the same time.
In addition, pill burden can be reduced by using medica-
tions that can treat 2 or 3 conditions simultaneously (for
example, �-blockers in a patient with hypertension, heart
failure, and atrial fibrillation with rapid ventricular re-
sponse). Attempts to reduce dosing frequency may be par-
ticularly potent for patients with cognitive difficulties, but
are also helpful for cognitively intact patients or caregivers
(such as Mr L’s wife), who can also frequently forget to take
or administer medicines and may resist the pill burden and
lifestyle impacts that come with multiple dosings.24

Other approaches can help address common barriers to ad-
herence, including behavioral interventions (eg, cues, medi-
cation organizers, packaging), involvement of family and
friends (eg, support, monitoring, and administering medica-
tions, as was done for Mr L), and by having patients demon-
strate ability to self-medicate in a controlled environment (eg,
in the hospital or long-term care facility) before discharge to
home without support.88-90 In addition, addressing medica-
tion costs, for example, by prescribing lower-cost generic al-
ternatives instead of brand-name drugs, can reduce cost-
related nonadherence as well as negative effects on other
aspects of the patient’s financial well-being.92 Many patients
will need a combination of approaches, and pharmacists can
be helpful partners in devising and following strategies to im-
prove adherence.

MONITORING AND FOLLOW-UP
Ongoing monitoring for the toxicity and effectiveness of drug
therapy is critical to providing quality care and improving
outcomes, but current practices often fall short.93,94 Ap-
proximately one-third to two-thirds of patients taking an-
giotensin-converting enzyme inhibitors, digoxin, carbamaz-
epine, and other drugs that require laboratory-based safety
monitoring fail to receive minimum standards for monitor-
ing.49,95,96 If suboptimal monitoring or frequent deviations
from target levels have been present, barriers to monitor-
ing and safe drug dosing should be assessed. If such barri-
ers cannot readily be remediated, the clinician should con-
sider discontinuing the drug.

Finally, systematic review of a patient’s medication list (eg,
using the brown bag framework suggested in this article) is
a form of monitoring that should be done periodically. Al-
though the frequency of such reviews should be tailored to
patient circumstances, good starting points include recom-
mendations by the National Committee for Quality Assur-
ance and the Assessing Care of Vulnerable Elders (ACOVE)
project, which consider medication review at least once per
year to be an important measure of care quality in older
adults.97,98 Declines in function and the onset or worsening
of geriatric syndromes such as cognitive decline or falls may
represent adverse drug effects or signal a change in goals of
care and should also precipitate medication review.
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CONCLUSIONS
Prescribing for older patients is an extraordinarily com-
plex endeavor. However, as illustrated by Dr S, Mr L, and
his caregiver Mrs L, a thoughtful, systematic approach to
addressing the medication regimen can bring order to
complexity and make a meaningful difference in patient
outcomes. The success of Dr S’s care of Mr L was not in
knowing the “right” answer for her patient from the
beginning, but rather from using a careful, stepwise pro-
cess that merged key principles of pharmacologic care
with the clinical reality, social situation, and goals of care
of the patient.
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