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ABSTRACT
Background: Polypharmacy and potentially inappropriate medications
(PIMs) are prevalent in older adults with cancer, but their associations with
physical function are not often studied. This study examined the associations of polypharmacy and PIMs with physical function in older adults
with cancer, and determined the optimal cutoff value for the number of
medications most strongly associated with physical functional impairment. Methods: This cross-sectional analysis used baseline data from
a randomized study enrolling patients aged $70 years with advanced
cancer starting a new systemic cancer treatment. We categorized PIM
using 2015 American Geriatrics Society Beers Criteria. Three validated
physical function measures were used to assess patient-reported
impairments: activities of daily living (ADL) scale, instrumental activities of daily living (IADL) scale, and the Older Americans Resources and
Services Physical Health (OARS PH) survey. Optimal cutoff value for
number of medications was determined by the Youden index. Separate
multivariate logistic regressions were then performed to examine associations of polypharmacy and PIMs with physical function measures.
Results: Among 439 patients (mean age, 76.9 years), the Youden index
identiﬁed $8 medications as the optimal cutoff value for polypharmacy; 43% were taking $8 medications and 62% were taking $1
PIMs. On multivariate analysis, taking $8 medications was associated
with impairment in ADL (adjusted odds ratio [aOR], 1.64; 95% CI,
1.01–2.58) and OARS PH (aOR, 1.73; 95% CI, 1.01–2.98). PIMs were
associated with impairments in IADL (aOR, 1.72; 95% CI, 1.09–2.73)
and OARS PH (aOR, 1.97; 95% CI, 1.15–3.37). A cutoff of 5 medications
was not associated with any of the physical function measures.
Conclusions: Physical function, an important component of outcomes
for older adults with cancer, is cross-sectionally associated with
polypharmacy (deﬁned as $8 medications) and with PIMs. Future
studies should evaluate the association of polypharmacy with
functional outcomes in this population in a longitudinal fashion.
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Background
More than half of new cancer cases occur in adults aged
$65 years.1 In the United States, the older adult population is increasing rapidly, resulting in an urgent need
for aging-sensitive cancer care. Older adults with cancer
are at high risk for polypharmacy (ie, concurrent use of
multiple medications).2 Increasing comorbidities with
age,3,4 prescribing cascades (ie, initiation of a medication
to treat adverse eﬀects of another medication),5 and care
fragmentation across multiple specialists6 all contribute
to polypharmacy. In addition, use of complementary
medicines such as vitamins and supplements is common in this population, with a prevalence of up to
80%. 7 Polypharmacy in conjunction with chemotherapeutic and supportive care medications can increase
the potential for clinically signiﬁcant drug–drug interactions and adverse outcomes.8 Polypharmacy is also
associated with an increased risk of taking potentially
inappropriate medications (PIMs; medications with a
higher risk than beneﬁt in older adults).3,9 Previous
studies have shown a high prevalence of PIMs in older
adults, and particularly in older adults with cancer.3
Older adults with cancer frequently have $1 geriatric
impairments, which may aﬀect treatment tolerance and
worsen outcomes.10 Presence of these impairments can
be determined using geriatric assessment (GA), which is
a multidisciplinary systematic process using validated
tools to assess domains such as comorbidity, functional
status and physical performance, cognition, and psychologic status.11 Physical functional impairment is
associated with multiple adverse outcomes, including
decreased quality of life, increased chemotherapy
toxicity, and increased mortality,12 and maintenance
of optimal physical functioning is important for these
patients. Studying polypharmacy and PIMs is particularly important in older adults with advanced cancer

See page 361 for related commentary.
*These authors contributed equally to this manuscript.

JNCCN.org

| Volume 19

Issue 3

| March 2021

267

ORIGINAL RESEARCH

because it can highlight some distinctive issues that
may not apply to other populations of older adults.
Older patients with advanced cancer generally have a
poor prognosis; their disease is not curable and they
often prioritize physical functioning and functional independence over extending duration of life when deciding on cancer treatment.13 Moreover, these patients
do not have “time to beneﬁt” from many medications,
such as statins and antidiabetic medications, which may
cause more harm than beneﬁt.
In the general older adult population, polypharmacy and PIMs are associated with physical
function impairment, falls,14 and longitudinal functional decline.15 However, there are few data evaluating the association of polypharmacy and/or PIMs
with physical function in older adults with cancer.
Moreover, there are inconsistent cutoﬀ values for the
number of medications used to deﬁne polypharmacy
in the literature. Although $5 medications is the most
commonly used deﬁnition in the literature,3,16 other
cutoﬀ values have been used, including 3, 6, 9, or 10
medications.17 A better understanding of the relationships between polypharmacy/PIMs and physical function
in this population could inform the development of interventions to optimize medication use in this population.
For example, previous research has demonstrated that
pharmacists play a signiﬁcant role in assessing medication appropriateness, with respect to quality and safety
of prescribing.18 However, data about the feasibility of
pharmacist-led medication review or other interventions
are still lacking in older adults with advanced cancer.
The aim of this cross-sectional study was to examine
the baseline association of polypharmacy and PIM with
physical function in older adults with advanced cancer
prior to receiving a new line of chemotherapy, and to
determine a cutoﬀ value for the number of medications
most strongly associated with impairment based on
several validated physical functional measures. This study
builds on work studying optimal cutoﬀs for polypharmacy
in older adults newly diagnosed with cancer19; unlike prior
studies, we include only older adults with advanced
cancer starting chemotherapy, who may be at the most
risk of adverse outcomes from polypharmacy. We hypothesized that polypharmacy and PIMs were associated
with baseline impairment in physical function in older
adults with advanced cancer starting chemotherapy.

Methods
Study Design
This is a cross-sectional analysis of baseline data from
a nationwide multicenter study assessing whether providing GA information plus GA-guided recommendations to
community oncologists reduces chemotherapy toxicity in

268

Mohamed et al

older adults starting a new systemic treatment regimen for
advanced cancer (URCC13059; ClinicalTrials.gov identiﬁer:
NCT02054741). This study was conducted within the
University of Rochester Cancer Center (URCC) NCI
Community Oncology Research Program (NCORP) and
approved by the Institutional Review Boards at all participating sites. Enrollment of participants started in May
2014. A polypharmacy log was completed at baseline in
the primary study by a clinical research associate at each
study site in collaboration with the patient. In this secondary analysis, we included patients who had complete
data in their polypharmacy logs at the time of analysis,
including indication, frequency, doses, and route of administration of medications (n5439). Individuals with
incomplete data were excluded from this analysis (n578).

Participants
Eligible patients were aged $70 years, diagnosed with
an incurable stage III/IV solid tumor or lymphoma,
impaired in at least 1 geriatric domain on GA, and
planning to start a new systemic cancer treatment
regimen within 4 weeks. Eligible treatment regimens
included cytotoxic chemotherapy drugs and therapies (such as some monoclonal antibody therapies or
tyrosine kinase inhibitors) that have a similar prevalence
of toxicity.
Medication Review
Prior to initiation of the new cancer treatment regimen, a
polypharmacy log was completed including all regular
medications (both prescription and over-the-counter
[OTC] medications, including complementary medications) received by the participants within 2 weeks of
study enrollment. Antineoplastic therapies and supportive care medications speciﬁcally initiated in conjunction with cancer treatment were collected in a
separate log and were not included in the medication
count for this analysis.
PIMs were captured using the 2015 American Geriatrics Society (AGS) Beers Criteria,20 which consists of 4
parts: (1) medications that may be potentially harmful for
people aged $65 years, (2) medications with potential
drug–disease interactions, (3) 13 combinations known to
cause harmful drug–drug interactions, and (4) potentially
problematic medications to avoid or adjusted depending
on kidney function. All parts of the 2015 AGS Beers
Criteria were applied by a medical oncologist using
baseline study forms (polypharmacy log, comorbidity
assessment, and laboratory forms) in addition to the
clinic notes of the participants.
Dependent Variables
Key dependent variables were 3 validated patientreported instruments to measure physical function in
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older adults. All 3 dependent variables were categorized
as binary variables (impaired vs nonimpaired). For each
instrument, diﬃculty performing any task assessed by
the instrument was graded as an impairment for that
instrument. The Katz activities of daily living (ADL) scale
assesses diﬃculty with bathing, dressing, eating, getting
in or out of bed, continence, and walking; ADL impairment is deﬁned as inability to perform $1 activities.21
The instrumental activities of daily living (IADL) scale
assesses activities related to independent living, such as
ability to use a telephone and shopping; IADL impairment
was present if patients reported needing help or being
unable to perform $1 activities.22 The Older Americans
Resources and Services Physical Health (OARS PH) survey
assesses diﬃculty with 10 items, including but not limited
to physical activity and walking for long distances. OARS
PH impairment was present if patients selected $1 responses for “my health limits me a lot.”23

Covariates
Covariates consisted of sociodemographic, clinical, and
GA variables. Sociodemographic variables included age
(continuous), sex, race (White, Black, and other), education level (less than high school, high school graduate,
and some college or more), and income level (#$50,000
and .$50,000). Clinical variables included cancer type
(gastrointestinal, lung, and other), cancer stage (stage III,
stage IV, and other), comorbidities (yes or no for the
presence of $1 comorbidity that aﬀected participant a
“great deal,” or $3 that aﬀected the participant “somewhat”
based on the modiﬁed OARS comorbidity scale),24 and
physician-reported Karnofsky performance score (KPS;
40–60, 70–80, and 90–100). GA variables included binary
variables for impairment (yes/no) for OARS Medical Social
Support (impairment deﬁned as any question answered
with “some of the time,” “a little of the time,” or “none of the
time”),25 psychological status (impairment deﬁned as $5
points on the Geriatric Depression Scale or $10 points on
the Generalized Anxiety Disorder-7 scale),26,27 and nutritional status (impairment deﬁned as #11 points on the
Mini Nutritional Assessment).28
Cognitive impairment was not included in the GA
covariates because in the 2015 AGS Beers Criteria, cognitive impairment is one of the conditions used to assess
drug–disease interactions to determine PIMs. For example, benzodiazepines are considered PIMs when
taken by individuals with cognitive impairment. To avoid
the potential for collinearity in multivariate analyses,
cognitive impairment was not included as a separate
variable in our models.
Statistical Approach
For each of the 3 outcome measures, we used the receiver
operating characteristic (ROC) curve analyses to calculate
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the area under the curve (AUC) and to determine the best
cutoﬀ value for number of concomitant medications
(ordinal predictor) identifying association with physical
functional impairments (binary outcome). On the ROC
curve, each point corresponds to a speciﬁc cutoﬀ value
of the predictor, and increasing sensitivity decreases
speciﬁcity (and vice versa). ROC curves facilitate an
eﬃcient identiﬁcation of patients who may be at risk
for physical functional impairment through use of the
Youden index.29 The Youden index, calculated as the
sum of the sensitivity and speciﬁcity minus 1, captures
the performance of a speciﬁc cutoﬀ value in classifying
binary outcomes. The maximum value of the Youden
index represents the maximum combination of sensitivity
plus speciﬁcity on ROC curve, and it is frequently used
to determine the optimal cutoﬀ value for continuous
covariates.
Next, we constructed separate multivariate logistic
regression models to examine the associations of polypharmacy and PIMs with ADL, IADL, and OARS PH.
For each dependent variable, we tested the association with 3 independent variables: polypharmacy-A
(using $5 concomitant medications, the most commonly
used cutoﬀ value in the literature), polypharmacy-B
(using the cutoﬀ value determined by the Youden index),
and PIMs ($1 medications according to the 2015 AGS
Beers Criteria).
All models included age, sex, race, and cancer type as
covariates, because these variables have been shown in
prior studies to correlate with physical function outcomes in older adults.30–33
To select other covariates for the models, we used
backward stepwise procedures. An interaction term
between age and sex was added to the models based on
prior studies; other interaction terms were considered
but were not included based on literature review and
clinical expertise.
The signiﬁcance criteria (P value) for entry and
elimination of variables from the model (P5.157) was
chosen because it is close to the critical level for which
the stepwise procedure is asymptotically equivalent to
selection of model covariates using the Akaike information criterion (AIC).34 Two-sided P values of ,.05
were considered statistically signiﬁcant. All analyses
were conducted using SAS 9.4 (SAS Institute Inc) and
STATA, version 13.0 (StataCorp LLP).

Results
Baseline Characteristics of the Study Sample
Among 439 patients included in this analysis, the mean
age was 76.9 years (SD, 5.4 years), 55% were male, 86%
were white, and 82% had at least a high school education.
The most common cancer type was gastrointestinal
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cancer (34%) followed by lung cancer (29%). In this
cohort, 30% had impairment in ADL, 55% in IADL, and
78% in OARS PH.

years, regardless of comorbidity or interactions). Common classes of PIMs were proton pump inhibitors (36%),
benzodiazepines (24%), nonsteroidal anti-inﬂammatory
drugs (NSAIDs; 18%), and ﬁrst-generation antihistamines (15%).
ROC curves for ADL, IADL, and OARS PH demonstrated AUC results of 0.59, 0.58, and 0.59, respectively
(Figure 2). The maximum value for the Youden index was
reached at n58 medications for all of the examined
measures, corresponding to the split of ,8 versus $8
medications. When OTC medications were excluded
from the medication counts, the cutoﬀs obtained from
the Youden index were 6, 5, and 8 for ADL, IADL, and
OARS PH, respectively.
Table 1 shows the characteristics of the examined
population according to the number of medications
received (,8 vs $8). Patients who received $8 concurrent medications were more likely to be female (51% vs
40%; P5.02) and impaired on OARS comorbidity scale
(83% vs 56%; P,.001).

Prevalence of Polypharmacy and PIMs
The mean number of medications reported was 7.1 (range,
1–23), and 16% of these were complementary medications.
Of the 439 patients, 71% received $5 concurrent medications, 43% received $8 concurrent medications, and
24% received $10 concurrent medications (Figure 1).
A total of 480 medications (16%) were considered
inappropriate based on the 2015 AGS Beers Criteria. The
mean number of PIMs per patient was 1.2 (range, 0–8),
and 62% of patients (n5273) received at least one PIM. Of
these patients, 96%, (n5265) would have been captured
using only the ﬁrst part of the Beers Criteria (ie, the list of
medications not recommended for any adult aged .65

Association of Polypharmacy and PIMs With
Physical Function
In multivariate logistic regression models, the use of $8
medications was associated with impairment in ADL
(adjusted odds ratio [aOR], 1.64; 95% CI, 1.01–2.58) and
OARS PH (aOR, 1.73; 95% CI, 1.01–2.98), but not with
IADL (aOR, 1.26; 95% CI, 0.81–1.97). Taking $5 concurrent medications (ie, using the most common deﬁnition for polypharmacy in the literature) was not
associated with impairment of any of the physical
function measures. PIMs were associated with impairment in IADL (aOR, 1.72; 95% CI, 1.09–2.73) and OARS PH
(aOR, 1.97; 95% CI, 1.15–3.37) but not with ADL (aOR,
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Figure 1. Histogram showing the number of patients receiving different numbers of medications in the study sample.
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Figure 2. Receiver operating characteristic curves for the examined physical function outcomes in relation to the number of medications. AUC results
for (A) activities of daily living, (B) instrumental activities of daily living, and (C) Older Americans Resources and Services Physical Health were 0.59,
0.58, and 0.59, respectively. The maximum value for the Youden index was reached at n58 medications for all of the examined measures.
Abbreviation: AUC, area under the curve.

270

© JNCCN—Journal of the National Comprehensive Cancer Network

| Volume 19

Issue 3

| March 2021

Polypharmacy in Older Patients With Cancer

ORIGINAL RESEARCH

Table 1. Baseline Patient Characteristics
Variable

n (%)

<8
Medications
n (%)

Total, N

439

250

Table 1. Baseline Patient Characteristics (cont.)

‡8
Medications
n (%)
189

P
Value

Variable

OARS Medical Social Support
76.9 (5.4)

77.2 (5.5)

76.6 (5.3)

Sex
Male

244 (55.4)

Female

‡8
Medications
n (%)

195 (44.6)

150 (60.2)
99 (39.8)

.48

.30

Impairedg

127 (28.9)

69 (27.6)

58 (30.7)

.02

Nonimpaired

312 (71.1)

181 (72.4)

131 (69.3)

93 (48.9)

Psychological status
h

97 (51.1)

Racea

.97

.37

Impaired

289 (65.8)

169 (67.6)

120 (63.5)

Nonimpaired

150 (34.2)

81 (32.4)

69 (36.5)

White

375 (86.0)

213 (86.2)

162 (85.7)

Black

37 (8.5)

21 (8.5)

16 (8.5)

Impairedi

279 (63.6)

151 (60.4)

128 (67.7)

24 (5.5)

13 (5.3)

11 (5.8)

Nonimpaired

160 (36.4)

99 (39.6)

61 (32.3)

Some college
or more

213 (48.7)

122 (49.2)

91 (48.1)

High school
graduate

145 (33.2)

81 (32.7)

64 (33.9)

79 (18.1)

45 (18.1)

34 (18.0)

.$50,000

200 (45.9)

120 (48.4)

80 (42.6)

#$50,000

236 (54)

128 (51.6)

108 (57.4)

Other
Education level

b

,High school

Mini Nutritional Assessment

.96

Income level,a USD

Clinical
.28

Gastrointestinal

148 (34.4)

85 (34.4)

63 (34.2)

Lung

125 (29.1)

65 (26.3)

60 (32.6)

Other

158 (36.6)

97 (39.3)

61 (33.2)

54 (12.4)

30 (12.2)

24 (13.0)

210 (85.4)

156 (84.3)

6 (2.4)

5 (2.7)

Cancer stagec
III
IV

.95

366 (85)

Otherd

11 (2.6)

,.001

Comorbidities
e

Impaired

297 (67.7)

141 (56.4)

156 (82.5)

Nonimpaired

142 (32.3)

109 (43.6)

33 (17.5)

Physician-reported KPSf

.14

40–60

64 (14.7)

33 (13.4)

31 (16.6)

70–80

242 (55.8)

132 (53.4)

110 (58.8)

90–100

128 (29.5)

82 (33.2)

46 (24.6)
(continued)

1.42; 95% CI, 0.87–2.32) (Table 2). Sensitivity analysis,
using only the 265 patients receiving PIMs captured by
the ﬁrst part of the 2015 AGS Beers Criteria, did not alter
these results.

Discussion
In this cross-sectional analysis of baseline data from a
large cohort of older adults with advanced cancer
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Abbreviations: KPS, Karnofsky performance score; OARS, Older Americans
Resources and Services.
Missing data: n53.
b
Missing data: n52.
c
Missing data: n58.
d
Refers to cancer types that have different staging system, such as small cell
lung cancer.
e
Presence of $1 comorbidity that affected participant a “great deal,” or $3
that affected the participant “somewhat” based on the modiﬁed OARS
comorbidity scale.
f
Missing data: n55.
g
Answering any of the questions on OARS Medical Social Support as some of
the time, a little of the time, or none of the time.
h
$5 points on the Geriatric Depression Scale or $10 points on the Generalized
Anxiety Scale-7.
i
#11 points on the Mini Nutritional Assessment.
a

.24

Cancer typec

P
Value

Geriatric assessment

Sociodemographic
Mean age (SD), y

n (%)

<8
Medications
n (%)

enrolled on a clinical trial, we identiﬁed a high prevalence of polypharmacy (71% taking $5 medications, 43%
taking $8 medications, and 24% taking $10 medications) and PIMs (62% taking medications in the 2015 AGS
Beers Criteria). We found both polypharmacy ($8
medications) and PIMs were independently associated
with physical function impairments measured using
validated tools. To the authors’ knowledge, this is the ﬁrst
study demonstrating that PIMs are associated with
physical function impairment in older adults with cancer. Given the cross-sectional nature of the study,
however, conclusions about causality cannot be drawn.
The deﬁnition of polypharmacy varies in the literature, with $5 medications as the most commonly used
deﬁnition.35 Previous data suggest a prevalence of polypharmacy as high as 92% in older adults with cancer
using this deﬁnition.4 Unlike many studies to date,36,37 we
included nonprescription medications (ie, OTC) in addition to prescription medications when deﬁning polypharmacy. Many OTC medications, including pain
medications (eg, NSAIDs) and sleep aids (eg, diphenhydramine), are prevalent and considered to be PIMs;
they may lead to adverse events, such as acute kidney
injury, gastrointestinal bleeding, stroke, cognitive decline, and falls.38,39 Excluding OTC medications may
underestimate the eﬀects of polypharmacy and/or PIMs.
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Table 2. Multivariate Analysis Evaluating Association of Polypharmacy and PIMs With
Physical Function Outcomes
Variable

ADL Impairment (30%)a
aOR (95% CI)

IADL Impairment (55%)b
aOR (95% CI)

OARS PH Impairment (78%)c
aOR (95% CI)

1.05 (0.99–1.12)

1.01 (0.95–1.08)

1.03 (0.95–1.11)

Polypharmacy
Continuous
Polypharmacy-A
,5 medications

Ref

Ref

Ref

$5 medications

1.44 (0.83–2.49)

1.095 (0.68–1.77)

1.23 (0.71–2.12)

Polypharmacy-B (Youden index)
,8 medications

Ref

Ref

Ref

$8 medications

1.64 (1.01–2.58)*

1.26 (0.81–1.97)

1.73 (1.01–2.98)*

PIMs
No

Ref

Ref

Ref

Yes

1.42 (0.87–2.32)

1.72 (1.09–2.73)*

1.97 (1.15–3.37)*

Abbreviations: ADL, activities of daily living; aOR, adjusted odds ratio; IADL, instrumental activities of daily living; KPS, Karnofsky performance score; OARS PH, Older
Americans Resources and Services Physical Health; PIM, potentially inappropriate medication.
a
ADL ﬁnal model: included covariates were age, sex, race, cancer type, income level, and KPS.
b
IADL ﬁnal model: included covariates were age, sex, race, cancer type, income level, KPS, education level, and comorbidities.
c
OARS PH ﬁnal model: included covariates were age, sex, race, cancer type, income level, KPS, and comorbidities.
*P,.05.

In addition, OTC medications may interact with each
other and with other prescription medications,38 including cancer therapies.8
Our study suggests that $8 medications is the optimal cutoﬀ value associated with physical function
impairments in older adults with cancer. A previous
cross-sectional analysis of 385 older adults with various
types of cancers suggested multiple cutoﬀ values of
polypharmacy (4.5–6.5) in relation to falls, frailty, physical function, and KPS.19 Another cross-sectional analysis
of 1,705 community-dwelling men also identiﬁed several
cutpoints of polypharmacy (3.5–6.5) in relation to multiple adverse outcomes. In that study, polypharmacy was
associated with falls, frailty, and mortality,36 but only
prescription medications were counted. Given that the
medication counts for our analysis included OTC and
“self-prescribed” medications, a higher threshold is not
an unexpected ﬁnding.
Our study indicated that polypharmacy (deﬁned as
the use of $8 medications) is associated with physical
function impairments in older adults with cancer. A
retrospective cohort of 837 patients with breast and
colorectal cancers found that polypharmacy ($5 medications) was associated with impairment in ADL and
IADL.40 Associations between polypharmacy and physical function are likely multifactorial. Polypharmacy may
reﬂect a high burden of comorbidities in this population.
We included a measure of patient-reported comorbidity
interference as a covariate, but this may not have captured the full impact of comorbidity on physical functioning. Polypharmacy may also contribute to adverse
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events and potential drug–drug interactions, which can
worsen physical function. Finally, patients with poorer
physical function may take more medications for
symptoms, including OTC medications.
We demonstrated a high prevalence of PIMs (62%) in
this cohort. PIM prevalence ranged from 47% to 66% in a
previously reported cohort of older adults with breast,
colorectal, and prostate cancers.41 PIMs are associated
with physical function impairments in our study; they
may lead to adverse eﬀects that impact physical function
(eg, ﬁrst-generation antihistamines can cause drowsiness, delirium, and falls, which may precipitate physical
and functional decline).42 Moreover, decreased physiologic resilience and altered drug metabolism in aging can
make older adults more susceptible to medication adverse events.43 Findings on the association of PIMs with
other health outcomes are mixed in older adults with
cancer.44,45 In patients with breast or colorectal cancer
receiving adjuvant chemotherapy, there was no association between PIMs and adverse health outcomes, including emergency department visits, hospitalizations,
or death.46
Understanding the relationships between polypharmacy, PIMs, and outcomes of older patients with
cancer could help guide interventions. For example,
“deprescribing” (the planned discontinuation of medications) is an intervention strategy that has been investigated in community-dwelling older adults to optimize
medication use.47 Data for deprescribing in older patients
with cancer are very limited, and it is unclear how this
strategy could best be implemented into oncology clinic
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workﬂows.48 Pharmacists have been eﬀectively used in
the clinic to identify polypharmacy and PIMs,3 and
a pharmacist-led deprescribing intervention in older adults
with cancer has been shown to be feasible.49 Providing
information to oncologists about patients’ medications increases in-clinic conversations about medication management,50 but it is unclear whether this is
suﬃcient to drive deprescribing by oncologists. Randomized studies investigating deprescribing are
needed to identify interventions that may improve adverse
outcomes in older adults with cancer and polypharmacy
and/or PIMs.
Our study has several strengths, including the use of
a large sample of older adults with advanced cancer
receiving treatment in community oncology (ie, realworld) practices. We also used validated instruments
to assess physical function.
This study also has several limitations. First, our
ﬁndings should be interpreted carefully because of the
cross-sectional design. We are unable to suggest causal
hypotheses in our analyses because temporality of association is a strong criterion for causality. Second,
medications were captured from a medication log, which
did not take account into medication adherence. Third,
this study used total count of all medications, which is a
crude measure; however, it is easy to perform in a clinical
setting, and it is not always feasible to determine which
medications are prescribed versus OTC. Fourth, we were
not able to consider other inappropriate prescribing
parameters, such as indication, dosage, directions for
use, and duration of use. Fifth, medications were captured at one time point, thus we were not able to examine the potential changes over the course of cancer
treatment; medications speciﬁcally initiated as supportive care medications for cancer treatment were not
included in our analyses. Finally, AUC results were only
slightly better than chance to diﬀerentiate diﬀerent
functional outcomes by polypharmacy (AUC, 0.59, 0.58,
and 0.59 for ADL, IADL, and OARS PH, respectively).

ORIGINAL RESEARCH

This suggests that functional outcomes are inﬂuenced
by additional variables other than polypharmacy that
could include cognition impairment,51 malnutrition,52
and comorbidities.51

Conclusions
Our ﬁndings showed that polypharmacy (the use of $8
medications) and use of PIMs ($1 medications included
in the 2015 AGS Beers Criteria) were associated with
physical function impairments in older adults with
advanced cancer receiving cancer treatment. This
highlights the importance of comprehensive evaluation of medication use, including OTC and complementary medications, in older adults with cancer.
Although causality was not addressed by this crosssectional study, future work can determine whether
optimizing medication use may reduce the risk of
functional decline, thereby improving quality of life
and survival.12 Future studies should prospectively
evaluate the eﬀect of polypharmacy and PIMs on the
longitudinal risk of physical functional decline in older
adults with cancer and determine whether prospective
interventions such as deprescribing can improve
outcomes in these patients.
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