
Association between willingness to deprescribe and health
outcome priorities among U.S. older adults: Results of a
national survey

Ariel R. Green MD, MPH, PhD1 | Hélène Aschmann PhD2,3 |

Cynthia M. Boyd MD, MPH1,4 | Nancy Schoenborn MD, MHS1

1Division of Geriatric Medicine and
Gerontology, Johns Hopkins University
School of Medicine, Baltimore,
Maryland, USA
2Department of Epidemiology and
Biostatistics, University of California San
Francisco, San Francisco, California, USA
3Epidemiology, Biostatistics and
Prevention Institute, University of Zurich,
Zurich, Switzerland
4Department of Health Policy and
Management, Johns Hopkins University
Bloomberg School of Public Health,
Baltimore, Maryland, USA

Correspondence
Ariel R. Green, Division of Geriatric
Medicine and Gerontology, Johns
Hopkins University School of Medicine,
Mason F. Lord Center Tower, 7th Floor,
5200 Eastern Avenue, Baltimore, MD
21224, USA.
Email: ariel@jhmi.edu

Funding information
National Institute on Aging, Grant/Award
Numbers: K23AG054742, K24AG056578,
K76AG059984, R24AG064025;
Schweizerischer Nationalfonds zur
Förderung der Wissenschaftlichen
Forschung

Abstract

Background: It is not known whether older adults' willingness to deprescribe

is associated with their health outcome priorities related to medications.

Methods: A cross-sectional survey was conducted from March–April 2020 using

a nationally representative online panel. The survey presented two vignettes:

(1) a preventive medicine; and (2) a symptom-relief medicine. Participants were

asked whether they would be willing to stop each medicine if their doctor rec-

ommended it, and to rate their level of agreement with two health outcome pri-

orities statements: “I am willing to accept the risk of future side effects … to feel

better now,” and “I would prefer to take fewer medicines, even if … I may not

live as long or may have bothersome symptoms sometimes.” Ordinal logistic

regression was used to examine associations between willingness to stop each

medicine, baseline characteristics and health outcome priorities.

Results: Of 1193 panel members ≥65 years invited to participate, 835 (70%)

completed the survey. Mean (SD) age was 73 years; 496 (59%) had taken a

statin and 124 (15%) a prescription sedative-hypnotic. 507 (61%) were willing

to stop preventive medicines; 276 (33%) were maybe willing. 419 (50%) were

willing to stop symptom-relief medicines; 380 (46%) were maybe willing. Prior-

itizing fewer medicines was associated with higher odds of being willing to

stop symptom-relief medicines (aOR 1.43 [95% CI 1.02–2.00]) and preventive

medicines (aOR 1.52 [95% CI 1.05–2.18]). Prioritizing now over future was

associated with lower odds of being willing to stop symptom-relief medicines

(aOR 0.62 [95% CI 0.39–1.00]). Current/prior use of statins was associated with

lower willingness to stop preventive medicines (aOR 0.66 [95% CI 0.48–0.91]).
Conclusions: Older adults' health outcome priorities related to medication

use are associated with their willingness to consider deprescribing. Future
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research should determine how best to elicit patients' health outcome priorities

to facilitate goal-concordant decisions about medication use.
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INTRODUCTION

In the United States, 36% of patients aged 65 or older use at
least five prescription medicines concurrently.1 Poly-
pharmacy is associated with high risk of drug interactions,
treatment burden, and adverse drug events—including
hospitalization, disability, negative effects on cognitive
function, and death.2–5 Approximately one in five drugs
commonly used in older people may be inappropriate,6

meaning that the potential harms outweigh the expected
clinical benefits or that safer alternatives are available.7

Deprescribing is the physician-supervised process of
reducing or stopping a medication that is inappropriate or no
longer necessary, with the goal of improving health and
quality-of-life outcomes.8,9 Deprescribing is a promising strat-
egy to reduce high rates of iatrogenic harm for older adults
with multiple chronic conditions. Most older adults in the
United States are open to deprescribing, with 92% of Medi-
care beneficiaries in a national survey reporting that they
would be willing to deprescribe if their physician said it was
possible, and 66%wanting to reduce the number of medicines
that they were taking.10 Yet in spite of these findings, uptake
of deprescribing in the United States remains suboptimal.
How clinicians communicate about deprescribing may affect
to what extent older adults are willing to do it. Deprescribing,
including the determination of whether a given medication is
suitable for withdrawal, should occur within the framework
of shared decision making between patient and clinician.8

An important part of shared decision making is the inte-
gration of older adults' health outcome priorities—the
health outcome goals a person most desires in the context
of what they are willing and able to do to achieve those out-
comes.11 A small body of literature has explored how older
adults consider competing priorities in healthcare decision
making (e.g., are they willing to compromise on stroke risk
reduction to avoid falls when medications that lower stroke
risk, such as anti-hypertensives, are linked to increased fall
risk),12–14 but it is not known how these perspectives may
translate to willingness to deprescribe a medication that
they are already taking, particularly a symptom-relief medi-
cation. Studies have suggested that incorporating older
adults' health outcome goals and priorities into clinical deci-
sion making may be associated with reductions in
unwanted healthcare and treatment burden.15–17 For these
reasons, we sought to investigate whether patients' health

outcome priorities related to medication use are associated
with their willingness to consider deprescribing.

This study used a national survey to investigate two objec-
tives. First, we characterized older adults' health outcome pri-
orities related to medication use and how these varied by
individual characteristics. Second, we examined associations
between willingness to deprescribe two types of medications
(preventive and symptom-relief), individual health outcome
priorities related tomedication use, and other individual char-
acteristics, in order to determinewhether incorporating health
outcome priorities into deprescribing communication may be
a promising strategy to enhance uptake of deprescribing.

METHODS

Study design and sample

We conducted a cross-sectional survey of non-
institutionalized U.S. adults aged ≥65 years in 2020. We used
the Ipsos KnowledgePanel, an online research panel with
approximately 60,000 members that is designed to be repre-
sentative of the U.S. adult population. Complete details of the
survey methodology have been previously reported
(Supplementary Text S1).18 Among 1193 eligible panel mem-
bers (aged ≥65 years, English-speaking) invited to participate,

Key points

• This national survey found that high rates of will-
ingness to deprescribe both preventive and
symptom-relief medicines among U.S. older
adults.

• Many older adults prioritized taking fewer medi-
cines, and avoiding future side effects over “feeling
better now”; these sentiments were associated
with higher willingness to deprescribe.

Why does this paper matter?

Linking deprescribing messages to patients'
health outcome priorities related to medication
use may increase uptake of deprescribing.
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835 (70%) completed the survey between March 25, 2020 and
April 19, 2020. The study was approved by the Johns Hopkins
University School of Medicine Institutional Review Board.
Informed consent of study participants was indicated by vol-
untary completion of the survey. The study followed the
American Association for Public Opinion Research reporting
guideline.19

Survey instrument

The survey (Supplementary Text S1) was developed by the
study team, which included three geriatricians, and piloted
with nine older adults who were not included in the study.
Pilot testers reviewed a pen-and-paper version of the survey
and provided feedback. We pilot tested with one individual at
a time. We iteratively revised the survey after each round of
feedback and then tested the updated survey with additional
older adults. We specifically probed if the survey questions
were clear, if they were relevant to their experience and if the
questions were burdensome. Overall, the pilot testing resulted
only in minor wording changes. We separately examined two
scenarios: One was a statin being taken for primary preven-
tion by an older adult with functional impairment,
multimorbidity and polypharmacy. Given the uncertainties in
the evidence for such patients, the decision to continue or
discontinue a statin must incorporate individual patient
preference.20–22 We briefly described the benefits of statins
(lowering the risk of heart attacks and strokes) and the risks
(muscle pain or weakness, nausea, constipation, diarrhea and
drug interactions). Then, participants were asked about their
willingness to deprescribe: “If your doctor recommended that
you stop taking a medicine, such as a statin, that could lower
your risk of future health problems, such as heart attacks and
strokes, butmay cause side effects, would you bewilling?”

The second scenario was a sedative-hypnotic in the ben-
zodiazepine receptor agonist class (zolpidem) being taken
for insomnia by a fairly healthy older adult. Although
sedative-hypnotics are generally contraindicated in older
adults,23 they are especially high risk for frail patients with
multicomplexity, while the benefit/harm ratio may be less
clear in healthy older adults.24 Prescription sedative-
hypnotics were described as a type of medicine that many
people take to help with sleep but that may cause “problems
such as falls, memory problems, hospitalizations and death
for older adults.” After this description, participants were
asked, “If your doctor recommended that you stop taking a
medicine even though it helps you with a bothersome (but
not life-threatening) symptom, would you be willing?”

Participants were then asked to rate their level of agree-
ment with two statements adapted from prior studies on
health outcome prioritization among older adults with multi-
ple chronic conditions.25,26 The statements focused on trade-

offs between quantity and quality of life, and between current
and future health: (1) I am willing to accept the risk of future
side effects, such as falls or memory problems, to feel better
now (hereafter referred to as prioritizing “now over future”),
and (2) Iwould prefer to take fewermedicines, even if itmeant
that Imay not live as long ormay have bothersome symptoms
sometimes (hereafter referred to as prioritizing “fewer
medicines”).

KnowledgePanel provided information on age, sex, race/
ethnicity, education, and income of the study participants.
The survey also collected information on self-reported over-
all health status, health literacy,27 and general attitudes and
experiences relating to medicines.

Statistical analysis

Participant characteristics and responses were analyzed
descriptively. Our two-step analysis investigated (1) asso-
ciation between health outcome priorities and respon-
dent characteristics; and (2) association between
willingness to deprescribe and health outcome priorities,
while accounting for respondent characteristics.

Association between health outcome
priorities related to medicines and
respondent characteristics

Two separate ordinal logistic regression models were con-
structed. The variables included in each model were cho-
sen a priori based on the literature and the investigators'
clinical experience. In the first model, the outcome was
agreement with the statement that prioritized now over
future. Independent variables included age, history of
memory concerns or falls in the past year, and prior or
current use of prescription sedative-hypnotics. In the sec-
ond model, the outcome was preference for taking fewer
medicines. Independent variables included age, number
of daily medicines, self-reported health status, current or
prior use of prescription sedative-hypnotics and statins,
difficulty affording medications, and prior emergency
department visit related to medication side effects.

Association between willingness to
deprescribe and health outcome priorities
related to medicines

Again, two separate ordinal logistic regression models were
constructed. In the first model, the outcome was willingness
to stop a symptom-relief medication (zolpidem), in the sec-
ond model, it was willingness to stop a preventive
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medication (statin). We included the health outcome priority
of taking fewer medications in both models. For the
symptom-relief medicine, we also included the health out-
come priority of prioritizing now over future. In addition,

each model included the following respondent characteris-
tics: current or prior use of the medication class in question,
age, race/ethnicity, education, self-reported overall health
status, response to the question, “How do you feel about the
number of medicines you take?,” and difficulty affording
medications (statin model only). All analyses were performed
using R version 3.6.3.28 The ordinal logistic regression used
the polr function of the MASS package.29 A 2-sided p <0.05
was considered to be statistically significant.

RESULTS

Respondent characteristics

The mean (SD) age of respondents was 73 (6) years;
414 [50%] were female, 671 [80%] were White and 164 [20%]
were non-White, more than one race or other; 496 (59%) had
ever taken a statin (prior or current use), and 124 (15%) had
ever taken a sedative-hypnotic (Table 1). The majority of
respondents were willing to stop a preventive medicine
(507 [61%], and half (419 [50%]) were willing to stop a
symptom-relief medicine (Figure 1A).

Association between health outcome
priorities related to medicines and
respondent characteristics

The majority of respondents (489 [59%]) disagreed or
strongly disagreed with the statement that prioritized now
over future. For the statement that prioritized fewer medi-
cines, 274 (33%) agreed or strongly agreed, 260 (31%) neither
agreed nor disagreed, and 293 (35%) disagreed or strongly
disagreed (Figure 1B). Current or prior use of a prescription
sedative-hypnotic such as zolpidem was associated with
higher odds of prioritizing now over future (aOR 1.80 [95%
CI 1.26, 2.58). Higher numbers of medications per day was
associated with lower odds of prioritizing fewer medicines
(aOR 0.70 [95% CI 0.60, 0.81] per 3 additional medications,
reference 0 medications per day). There was little or no evi-
dence for associations of other respondent characteristics
with health outcome priorities related to medicines (Table 2).

Association between willingness to
deprescribe and respondent characteristics

Prioritizing taking fewer medicines was associated with
higher odds of being willing to stop both types of
medicines: symptom-relief medicine (aOR 1.43 [95% CI
1.02–2.00]), preventive medicine (aOR 1.52 [95% CI 1.05–
2.18]). (Table 3). Prioritizing now over future was

TABLE 1 Sociodemographic and clinical characteristics of 835

study participants

Characteristic No. (%)a

Age, mean (SD), years 73 (6)

65–69 311 (37.2)

70–74 243 (29.1)

75–79 151 (18.1)

80+ 130 (15.6)

Female sex 414 (49.6)

Race/ethnicity

White, non-Hispanic 671 (80.4)

African American, non-Hispanic 61 (7.3)

Hispanic 58 (6.9)

More than one race or other 45 (5.4)

Educational level

Did not complete high school 46 (5.5)

Completed high school 252 (30.2)

<4 year college 232 (27.8)

College graduate or postgraduate degree 305 (36.5)

Confidence filling out medical forms

Extremely confident 558 (67.1)

Quite a bit confident 174 (20.9)

Somewhat confident 69 (8.3)

A little bit confident 20 (2.40)

Not at all confident 11 (1.32)

Difficulty paying for medicines

Extremely difficult 10 (1.2)

Somewhat difficult 80 (9.6)

Not at all difficult 706 (85.0)

Unsure 16 (1.9)

Do not wish to answer 19 (2.3)

Current or prior use of statin 496 (59.8)

Current or prior use of prescription sedative-hypnotic 124 (14.9)

Prior EDb visit for side effects of a medicine 37 (4.4)

Self-reported health

Excellent 64 (7.7)

Very good 296 (35.5)

Good 328 (39.4)

Fair 127 (15.2)

Poor 18 (2.2)

aThe number of respondents varied between 831 and 835 as some
respondents did not answer all questions.
bEmergency department.
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FIGURE 1 (A) Willingness to stop medicines. (B) Health outcome priorities related to medicines. Percentages do not add to 100%

because of missing responses.

TABLE 2 Association between health outcome priorities related to medicines and respondent characteristics

Characteristic Adjusted odds ratio (95% CI)a

Prioritizing now over future

Current or prior use of prescription sedative-hypnotic 1.80 (1.26, 2.58)

History of falls or memory concerns 1.06 (0.82, 1.38)

Ageb (reference: age 65) 1.06 (0.96, 1.18)

Prioritizing fewer medicines

Number of medications per dayc 0.70 (0.60, 0.81)

Self-reported health (excellent/very good/good vs poor or fair) 0.94 (0.66, 1.34)

Ageb (reference: age 65) 1.00 (0.90, 1.11)

Current or prior use of statin 0.78 (0.58, 1.04)

Current or prior use of prescription sedative-hypnotic 0.77 (0.54, 1.10)

Difficulty affording medicines (somewhat or extremely difficult vs not at all difficult) 1.15 (0.76, 1.75)

Prior EDd visit for side effects of a medicine 1.25 (0.67, 2.31)

aAdjusted for all other variables listed.
bOR (CI) based on increments of 5 years; age was included as a scaled, continuous variable in the regression.
cOR (CI) based on increments of three medications, reference zero medications; number of daily medications was included as a scaled, continuous variable in the regression.
dED, emergency department.
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associated with lower odds of being willing to stop a
symptom-relief medicine, (aOR 0.62 [95% CI 0.39–1.00]).
Current or prior use of statins was associated with lower
willingness to stop preventive medicines (aOR 0.66 [95%
CI 0.48–0.91]) (Table 3). Other respondent characteristics
were not associated with willingness to deprescribe pre-
ventive or symptom-relief medications.

DISCUSSION

This national survey had several key findings. First, the
majority of older adults surveyed were willing to dep-
rescribe if their doctor recommended it. Second, willing-
ness to deprescribe aligned with individuals' health
outcome priorities related to medication use. We found

that more respondents were willing to stop preventive
medicines as compared with symptom-relief medicines,
though many respondents were willing to stop both. To
our knowledge, this is the first national study of older
adults' willingness to deprescribe preventive vs symptom-
relief medications, and the first assessment of older
adults' health outcome priorities related to medication
use and their association with deprescribing. A consider-
able percentage—59%—prioritized avoiding future side
effects over “feeling better now”; this was associated with
higher willingness to stop symptom-relief medications.
One-third of respondents prioritized taking fewer medi-
cines over not living as long or sometimes having bother-
some symptoms. This was associated with higher
willingness to stop both preventive and symptom-relief
medications.

TABLE 3 Association between willingness to deprescribe and respondent characteristics

Characteristic
Adjusted odds ratio
(95% CI)a

Symptom-relief medicine

Current or prior use of prescription sedative-hypnotic (ever vs never) 0.72 (0.49, 1.08)

Perception about number of medicines being taken (too many vs need additional or just right) 0.95 (0.68, 1.32)

Willing to accept future side effects, such as falls or memory problems, to feel better now:

Neutral vs strongly disagree/disagree 0.70 (0.51, 0.95)

Strongly agree/agree vs strongly disagree/disagree 0.62 (0.39, 1.00)b

Prefer to take fewer medicines even if it means not living as long or experiencing bothersome symptoms:

Neutral vs strongly disagree/disagree 1.22 (0.87, 1.71)

Strongly agree/agree vs strongly disagree/disagree 1.43 (1.02, 2.00)

Race/ethnicity (non-Hispanic White vs all other)c 1.29 (0.90, 1.84)

Education (some college or higher vs high school or less)d 0.97 (0.72, 1.31)

Agee (reference: age 65) 1.07 (0.95, 1.20)

Self-reported health (excellent/very good/good vs poor or fair)f 1.04 (0.71, 1.52)

Preventive medicine

Current or prior use of statins (ever vs never) 0.66 (0.48, 0.91)

Perception about number of medicines (too many vs need additional or just right) 1.15 (0.80, 1.66)

Prefer to take fewer medicines even if it means not living as long or experiencing bothersome symptoms:

Neutral vs strongly disagree/disagree 0.94 (0.66, 1.33)

Strongly agree/agree vs strongly disagree/disagree 1.52 (1.05, 2.18)

Race/ethnicity (non-Hispanic White vs all other)c 1.00 (0.69, 1.46)

Education (some college or higher vs high school or less)d 0.94 (0.68, 1.29)

Age (reference: age 65)e 1.08 (0.96, 1.22)

Self-reported health (excellent/very good/good vs poor or fair) 0.90 (0.60, 1.35)

Difficulty affording medicines (somewhat or extremely difficult vs not difficult) 0.98 (0.61, 1.57)

aAdjusted for all other variables listed.
bThe upper limit of the confidence interval is 1.00 due to rounding. The more precise estimate is 0.623 [95% CI 0.389–0.997].
cCategories were: non-Hispanic White; non-Hispanic African American; Hispanic; More than one race or other.
dCategories were: bachelor's degree or higher, some college, high school, and less than high school.
eOR (CI) based on 5-year increments; age was included as a scaled, continuous variable in the regression.
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Our finding that many older adults are willing to have
a medicine deprescribed aligns with prior research that
found strong support for deprescribing among older Medi-
care beneficiaries.10 A larger proportion of respondents
were willing to stop preventive medicines as compared
with symptom-relief medicines. This is in contrast with
qualitative research showing that primary care providers
feel more confident about deprescribing symptom-relief
medicines than preventive ones such as aspirin and
statins.30–32 This disparity between patients and clinicians
may pose a barrier to deprescribing. Clinicians often feel
that professional guidelines compel them to prescribe pre-
ventive medicines, worry that patients may be harmed by
stopping preventive medicines, and believe that patients
may interpret a recommendation to stop a preventive med-
icine as “giving up.”30–32 The finding that older adults are
willing to stop a preventive medication if the doctor recom-
mends it—in the context of a trusting relationship with the
clinician33—should be reassuring to clinicians concerned
about encountering patient resistance to deprescribing.

A key finding was that many respondents (one-third)
prioritized taking fewer medicines over not living as long
or having bothersome symptoms sometimes, and that this
sentiment was significantly associated with willingness to
stop both medication classes. This finding represents an
opportunity to initiate deprescribing conversations. Clini-
cians should also be attuned to recognize and act on cues
that patients may be interested in deprescribing, such as
comments about the inconvenience, potential adverse
effects or costs of taking medications.34,35 Future research
should identify approaches to elicit patient health outcome
priorities related to medication use and align deprescribing
recommendations with them,36–38 acknowledging that peo-
ple often have conflicting preferences: They may want to
minimize their medication use in theory, yet be willing to
accept the hassles and potential harms of treatment to pur-
sue a modest degree of benefit. Or, they may have difficulty
envisioning how their current medication use may affect
them in the future. Deprescribing interventions will need
to use language and approaches that balance these realities
and conflicting preferences and help patients make
informed decisions about medication use. An approach
guided by the “5Ms”—a framework for providing high-
quality care to older adults by focusing on mind, mobility,
medications, multicomplexity, and what matters most to
the patient—can help facilitate individualized decisions
regarding continuing or stopping medications.22,39

Another important finding was that 59% of respondents
prioritized avoiding future side effects over “feeling better
now”; this was associated with higher willingness to stop
symptom-relief medicines. This aligns with prior research
on preferences related to preventive medicines, showing that
a considerable proportion of older adults place greater

importance on avoiding fall injuries and other medication-
related symptoms than on optimizing blood pressure control
or reducing risk of cardiovascular events.14 Although
patients and caregivers highly value avoidance of adverse
effects, many are not aware that their medications carry
potential harms.40 This may in part be due to direct to con-
sumer advertising (DTCA), which tends to provide insuffi-
cient information to patients regarding potential harms of
medications.41 Clinicians may also have incomplete under-
standing of benefits and harms of medicines because profes-
sional guidelines and review articles may emphasize the
effectiveness of symptom-relief medications, even when ben-
efits are uncertain, and downplay the risks.42 Prior research
shows that anticholinergic overactive bladder medications
are often continued even after ED visits and hospitalizations
for falls or delirium, which could be adverse effects of this
medication class.43 Future research should develop dep-
rescribing interventions to educate patients about potential
adverse effects of symptom-relief medications.18 These could
incorporate icon arrays or bar graphs, simple graphical rep-
resentations to help patients understand the probability of
benefit vs harm from a medication.44 Such tools have been
shown to help patients accurately interpret risk information
in the context of cancer screening or cardiovascular risk
reduction,45,46 for example, but they have not been studied
in the context of deprescribing interventions.

Lastly, we found that respondents who prioritized tak-
ing fewer medications tended to have fewer prescriptions.
The study was cross-sectional, so we cannot determine
whether patients who took fewer medications did so as a
result of expressing their preference to clinicians. Since the
number of medications was associated with self-reported
health, where people with poor or fair self-reported health
took more medications, it is also possible that those who
were healthier and needed fewer medications valued medi-
cations less than those who were in poorer health and who
required more medications. Future studies are needed to
better understand the rationale underlying this finding.

This study should be interpreted in the context of sev-
eral limitations. First, participants' responses may not
reflect the choices they would actually make. However,
research on other health decisions has shown high con-
sistency between stated preferences in hypothetical situa-
tions and actual behavior.47,48 Second, the questions
about health outcome priorities were not based on vali-
dated instruments. The phrases were adapted from prior
research to identify older adults' preferred tools for
eliciting health outcome priorities.25 The survey and
hypothetical scenarios were developed by the study team
and feedback during pilot testing suggested that they
were acceptable and clinically meaningful. However, it is
possible that some of the phrases may have biased partic-
ipants' responses (e.g., referring to zolpidem as a
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“bothersome (but not life-threatening) symptom”). Third,
the survey asked if respondents had ever taken a prescrip-
tion sedative-hypnotic, although distinguishing current
from prior use may be important, because someone who
successfully stopped taking a sleeping pill might be more
agreeable to stopping it in the hypothetical scenario com-
pared to someone who is currently taking one. Fourth,
our sample may not be representative of older adults with
serious illness, cognitive impairment or low health liter-
acy, although a considerable proportion of respondents
reported concerns about their memory or ranked their
health as fair or poor.

CONCLUSION

Older adults' health outcome priorities related to medica-
tion use are associated with their willingness to consider
deprescribing. Future research should determine how
best to elicit patients' health outcome priorities related to
medicines to facilitate informed, goal-concordant deci-
sions about medication use for older adults.
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