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Abstract

Background Deprescribing of potentially inappropriate medications is recommended for older adults and may
improve health outcomes and quality of life in persons living with Parkinson disease (PD). Patient attitudes, beliefs,
and preferences play a crucial role in the success of deprescribing interventions. We aimed to examine the attitudes
and beliefs about medication burden and deprescribing among persons living with PD.

Methods We administered a survey to participants of Fox Insight, a prospective longitudinal study of persons living
with PD. The survey included the revised Patients’ Attitudes Towards Deprescribing (rPATD) questionnaire and addi-
tional questions about adverse drug effects. We used logistic regression models to explore potential predictors

of treatment dissatisfaction and willingness to deprescribe.

Results Of the 4945 rPATD respondents, 31.6% were dissatisfied with their current medications, and 87.1% would

be willing to deprescribe medications. Male sex was associated with a greater willingness to deprescribe (adjusted
odds ratio [aOR] 1.62, 95% confidence interval [Cl] 1.37-1.93). A greater belief that the medication burden was high

or that some medications were inappropriate was associated with treatment dissatisfaction (aORs 3.74, 95% Cl
3.26-4.29 and 5.61, 95% Cl 4.85-6.50), and more willingness to deprescribe (@ORs 1.74, 95% Cl 1.47-2.06 and 2.87, 95%
Cl2.41-3.42). Cognitive impairment was the adverse drug effect participants were most concerned about when pre-
scribed new medications to treat nonmotor symptoms.

Conclusions Persons with PD are often dissatisfied with their overall medication load and are open to deprescribing.
Medications that are associated with cognitive impairment might be prioritized targets for deprescribing interven-
tions in this population.

Keywords Parkinson disease, Satisfaction with treatment, Willingness to deprescribe, Medication discontinuation,
Potentially inappropriate medication, Deprescribing
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Background
Potentially inappropriate medications (PIMs) are medi-
cations with therapeutic alternatives that have been
found to have a considerably high risk-to-benefit ratio
when used in the older adult population [1]. We and oth-
ers have previously reported that PIM use is unaccepta-
bly high among older adults living with Parkinson disease
(PD), ranging from 35% for any PIM [2, 3] to 45% for
PIMs that may impair cognitive function in PD patients
with dementia [4]. PIMs that block cholinergic transmis-
sion may be particularly troublesome in persons with PD
(a disease characterized as having cholinergic dysfunc-
tion) due to their association with cognitive dysfunction
[5] and when used chronically, dementia diagnosis [6—9].
Comprehensive medication review and deprescribing
(i.e., tapering, stopping, discontinuing, or withdrawing
PIMs or medications with no clear indication or ben-
efits) by a healthcare professional can reduce unneces-
sary polypharmacy, prevent medication-related falls and
cognitive impairment, and improve treatment outcomes
[10]. However, deprescribing also requires the active
involvement of patients and care partners, and shared
decision-making alongside their healthcare providers
[11]. The design of effective safety interventions for per-
sons living with PD requires knowledge of patients’ atti-
tudes towards deprescribing, treatment satisfaction, and
motivators of each [10]. In response to this knowledge
gap, we administered a survey to the participants of Fox
Insight, a large prospective longitudinal study of persons
living with PD [12]. Using previously validated instru-
ments in the older adult population [13, 14], we captured
Fox Insight participants’ perception of medication bur-
den, satisfaction with the current medication regimen,
and their attitudes and beliefs about deprescribing. We
also used available demographic and PD symptom data
to examine whether individual or clinical factors were
associated with treatment satisfaction or willingness to
deprescribe. For this initial study, our goal was to deter-
mine whether there is a general interest in medication
safety and deprescribing among individuals with PD,
laying the groundwork for future intervention studies
targeting specific harmful or unnecessary medications.
Finally, using a series of risk—benefit scenarios similar to
those used in medical decision-making discussions, we
explored what potential medication-exposure-related
outcomes the people in our sample considered important
and would most like to avoid when starting a new treat-
ment for common PD nonmotor symptoms.

Methods

Ethics approval and consent to participate

The Institutional Review Board (IRB) of the University of
Pennsylvania approved this survey (protocol #833498).
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The New England IRB approved the Fox Insight study.
All Fox Insight participants gave informed consent,
and if unable, a legal guardian gave consent by proxy at
enrollment.

Data source and study participants

Fox Insight is an online longitudinal health survey of over
35,000 international self-identified participants with PD
administered by the Michael J. Fox Foundation. Volun-
tary participants receive screening questionnaires and
patient-reported outcome assessments every 90 days;
new questionnaires may be added during their participa-
tion in the study. The objective of the Fox Insight study
is to collect self-reported health information indefinitely
from participants. Data collected were de-identified and
stored in the Fox Insight data repository to be made
available to qualified researchers [12]. On March 16,
2022, a survey developed by the study team was sent to
all active Fox Insight participants. Responses were col-
lected through March 15, 2023, and merged with existing
Fox Insight data for analysis.

Survey questionnaire and data

Participants received an adaptation of the revised
Patients’ Attitudes towards Deprescribing (rPATD) ques-
tionnaire (Supplementary Table 1) [13, 14]. The rPATD
questionnaire assesses patients’ agreement with two
global questions: “Overall, I am satisfied with my current
medicines” and “If my doctor said it was possible, I would
be willing to stop one or more of my regular medicines,’
and probes patients’ attitudes and beliefs with additional
questions grouped into four factors: medication burden,
medication appropriateness, concerns about stopping
medications, and involvement in treatment decision-
making. The rPATD was followed by a series of risk—ben-
efit scenarios for the treatment of nonmotor symptoms
known to be common in PD. Respondents were asked to
choose from a list of the symptoms they would most like
to avoid as an adverse effect for a new treatment of 1) uri-
nary dysfunction 2) hallucinations and 3) a mood disor-
der. Additionally, those who were taking medications for
PD or PD parkinsonism were also asked about their atti-
tudes related to PD medications and PD symptom man-
agement. Survey respondents’ demographic (e.g., age,
sex, education level, income level) and clinical informa-
tion (e.g., self-reported motor and nonmotor symptoms)
were extracted from the Fox Insight main database (Sup-
plementary Table 2).

Statistical analysis

For each factor in the rPATD, we calculated an individ-
ual’s factor score by summing their responses to each
item and dividing by the number of questions within
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the factor, then categorized the result as low or high
relative to the sample median [15]. Responses to the two
global questions were dichotomized as “agree” (“strongly
agree” or “agree”) and “disagree” (“neutral, “disagree,
“strongly disagree,” and “prefer not to answer”) for analy-
sis purposes [15]. Logistic regression models were used
to explore whether age, sex, number of reported motor
symptoms (categorized into quartiles among respond-
ents), and number of reported cognitive symptoms were
associated with medication dissatisfaction and willing-
ness to deprescribe. A second set of logistic regression
models was built to determine whether medication dis-
satisfaction and willingness to deprescribe were associ-
ated with respondents’ beliefs about medication burden,
medication appropriateness, concerns about stopping
medications, or involvement in treatment decision-mak-
ing beliefs, adjusting for age and sex. Data was analyzed
using SAS v9.4 (Cary, North Carolina, USA), with an
alpha level of 0.05.

Results

Among 5015 Fox Insight participants with PD who
responded to the survey, 4945 completed the rPATD
questionnaire. About 97% of respondents indicated
that they answered this survey themselves, while 1-2%
responded that either their caregivers, or both them-
selves and their caregivers were filling out the question-
naire. Characteristics of the people who fully answered
the rPATD questionnaire are shown in Table 1; these
respondents identified most often as white and have edu-
cational achievement and income levels that exceeded
the norms for the U.S. adult population [16]. On aver-
age, respondents reported 2.94+2.82 out of 13 motor
symptoms and 11.12+5.12 out of 30 nonmotor symp-
toms. Trouble with handwriting was the most frequently
reported motor symptom (41.3%) and chewing/swal-
lowing difficulty was the least common (8.5%). Nonmo-
tor symptoms were much more frequent, particularly
nonmotor symptoms that we assessed in our risk—ben-
efit scenarios—87.9% had difficulty urinating, 41.6% had
anxiety, 55.8% had depressed mood, and 13.5% had hallu-
cinations. Cognitive and sleep symptoms were also com-
mon (64.8% and 88.1%, respectively).

Figure 1 displays the distributions of responses to fac-
tor and global questions of the rPATD questionnaire.
Overall, 31.6% of respondents were dissatisfied with
their current medications, and 87.1% were willing to
deprescribe medications if recommended by a physi-
cian. Respondents to the rPATD questionnaire gener-
ally found their medications to be burdensome (79.5%
agreed with 1+burden statements), potentially inap-
propriate (72.7% agreed with 1+ inappropriateness
statements), had concerns about stopping medications
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(75.2% agreed with 1+ stopping concern statement)
and had a high preference for being involved in medi-
cation decision-making (99.8% agreed with 1+ involve-
ment statement).

Table 2 displays the associations between demographic
factors, selected clinical symptoms, and the likelihood
of reporting dissatisfaction with medications or willing-
ness to deprescribe. Male sex was associated with will-
ingness to deprescribe (adjusted odds ratio [aOR] 1.62,
95% confidence interval [CI] 1.37-1.93) but not with
dissatisfaction with current medications (aOR 0.96, 95%
CI 0.85-1.09) as compared to female sex. Increasing
motor and nonmotor symptom severity was associated
with medication dissatisfaction but not with willingness
to deprescribe. Respondents who reported 1+ cogni-
tive, mood, sleep, or autonomic symptoms were more
dissatisfied with their current medications than those
who reported no symptoms (aORs ranged from 1.38 to
1.97). Similarly, people who reported a greater number
of motor symptoms in the past week or nonmotor symp-
toms in the past month were more dissatisfied with their
current medications compared to people who reported
the least symptoms (aORs ranged from 1.21 to 1.95 for
motor symptoms, and from 1.32 to 2.21 for nonmotor
symptoms).

A reported high level of involvement in treatment
decision-making was inversely associated with medi-
cation dissatisfaction (aOR 0.69, 95% CI 0.61-0.78),
whereas a greater belief that medication burden was high
(aOR 3.74, 95% CI 3.26—4.29) or that some medications
were inappropriate (aOR 5.61, 95% CI 4.85-6.50) were
also associated with increased odds of dissatisfaction
with current medications (Table 3). On the other hand,
greater perceived burden of medications (aOR 1.74, 95%
CI 1.47-2.06) or perceived inappropriateness of medi-
cations (aOR 2.87, 95% CI 2.41-3.42), as well as more
involvement in treatment decision-making (aOR 1.20,
95% CI 1.01-1.42) were associated with more willingness
to deprescribe, contrary to greater concern about discon-
tinuing medications (aOR 0.44, 95% CI 0.36-0.52).

When considering a new medication for common non-
motor symptoms, including urinary problems, mood
symptoms, or hallucinations, respondents expressed the
strongest preference to avoid adverse effects related to
new or worsened memory or thinking (Supplementary
Figs. 1-3). Respondents also expressed a desire to avoid
a new or worsened inability to walk, falls when getting
a new medication for mood or urinary problems, and
new or worsening tremor or other PD motor symptoms
when getting a new medication for mood or hallucina-
tion problems. Additionally, when initiating a new medi-
cation for urinary problems, people were also concerned
about constipation (33.3%), and when initiating a new
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Table 1 Characteristics of rPATD respondents with PD (n=4945)

Characteristics
Age in years, mean£SD 68.48+8.54
Age categories, n (%)
18 to <65 years 1531 (31.0%)
65 to< 75 years 2302 (46.5%)
>75 years 1112 (22.5%)
Sex, n (%)
Female 2582 (52.2%)
Male 2363 (47.8%)
Race, n (%)
White 4829 (97.6%)
Non-White 116 (2.4%)
Education levels, n (%)
Less than high school 39 (0.8%)
High school/some college 1039 (21.0%)
Bachelor/associate degree 1903 (38.5%)
Master/professional/doctoral degree 1964 (39.7%)
Income categories, n (%)
<$20,000 to $49,000 872 (17.6%)
$50,000 to $99,999 1540 (31.1%)
More than $100,000 1603 (32.4%)
Prefer not to answer 737 (14.9%)
Reported motor symptoms (out of 13),* mean+SD 2944282
Tremor, n (%) 1652 (34.0%)
Freezing of gait, n (%) 661(13.6%)
Walking and balance trouble, n (%) 1267 (26.1%)
Slowness/trouble with ADLs (i.e,, eating, dressing or hygiene), n (%) 1106 (23.0%)
Slowness/trouble with hobbies, n (%) 1495 (30.8%)
Speech trouble, n (%) 1563 (32.2%)
Saliva trouble, n (%) 1780 (36.7%)
Chewing/swallowing trouble, n (%) 411 (8.5%)
Handwriting trouble, n (%) 2004 (41.3%)
Slowness/difficulty position changes, n (%) 594 (12.2%)
Reported nonmotor symptoms (out of 30),° mean +SD 11.12+5.12
Cognitive symptoms (i.e,, attention/concentration, forgetfulness, hallucination, delusion), n (%) 3165 (64.8%)
Neuropsychiatric symptoms (i.e, anxiety, depression, apathy), n (%) 3447 (70.6%)
Sleep symptoms (i.e., daytime sleepiness, insomnia, dream disturbance, RLS), n (%) 4298 (88.1%)
Autonomic symptoms (i.e,, bowel, bladder, orthostatic, sweating), n (%) 4683 (95.9%)
Smell/taste trouble, n (%) 1218 (24.9%)
Pain, n (%) 2113 (43.3%)
Nausea/vomiting, n (%) 1045 (21.4%)
Intimacy trouble, n (%) 2181 (44.7%)
Falls, n (%) 1147 (23.5%)
Weight loss, n (%) 590 (12.1%)
Other troubles (i.e,, saliva, swallowing, swelling), n (%) 3039 (62.2%)
Double vision, n (%) 1064 (21.8%)

ADL Activity of daily living, PD Parkinson disease, RLS Restless leg syndrome, rPATD Revised Patients’ Attitudes Towards Deprescribing, SD Standard deviation
1.8% of sample did not provided answers to motor symptom related questions
b 1.2-1.3% of sample did not provided answers to nonmotor symptom related questions
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Burden factor
I feel that | am taking a large number of

medications

Sometimes | think | take too many medicines

1 spend a lot of money on my medicines

Taking my medicines every day is very
inconvenient

| feel that my medicines are a burden to me

o

25 75 1

3
8

50
Percentage

M strongly Disagree

Neutral | Strongly Agree
Responses 1 Disagree Agre

e [l Prefer not to answer

Concerns about Stopping factor

1 would be reluctant to stop a medicine that |
had been taking for a long time

If one of my medicines was stopped, | would be
worried about missing out on future benefits

1 get stressed whenever changes are made to my
medicines

I have had a bad experience when stopping a
medicine before

If my doctor recommended stopping a medicine, |
would feel that he/she was giving up on me

= _--

[}

25 75

50
Percentage

M Strongly Disagree

Neutral |l Strongly Agree
I Disagree

Responses Agree [l Prefer not to answer

Global questions

If my doctor said it was possible, | would be
willing to stop one or more of my regular
medicines

Overall, | am satisfied with my current medicines

Responses

M Sstongly Disagree
I Disagree
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Appropriateness factor

I believe one or more of my medicines may be
currently giving me side effects

1 would like to try stopping one of my medicines |
10 see how | feel without it

1 think one or more of my medicines may not be
working

1 would like my doctor to reduce the dose of one
or more of my medicines

I feel that | may be taking one or more medicines
that I no longer need |

°

25 75 1

3
8

50
Percentage

M strongly Disagree
1 Disagree

Neutral 11 Strongly Agree

Responses gree [l Prefer not to answer

Involvement factor

1 know exactly what medicines | am currentl
taking, and/or | keep an up-to-date list of my
medicines

1 would like to be involved in making decisions
about my medicines with my doctors

I have a good understanding of the reasons | was.
prescribed each of my medicines

1 like to know as much as possible about my
medicines

1 always ask my doctor, pharmagcist, or other
healthcare professional if there is something |
don't understand about my medicines

0 25

75 1

3
8

50
Percentage

W strongly Disagree

Neutral [l Strongly Agree
I Disagree

Responses Agree [l Prefer not to answer

25 75 100

50
Percentage

Neutral [ Strongly Agree
Agree [l Prefer not to answer

PD: Parkinson disease; rPATD: revised Patients' Attitudes Towards Deprescribing

Fig. 1 Distributions of answers to rPATD questions among respondents with PD. PD: Parkinson disease; rPATD: revised Patients’ Attitudes Towards

Deprescribing

medication for hallucination, they were concerned about
orthostatic hypotension (34.1%).

Attitudes towards PD medications and PD symptom
management among 4775 people who were taking medi-
cations for PD or PD parkinsonism in our sample are
shown in Supplementary Table 3. In this particular sam-
ple, participants generally had a positive view of their PD
medications and expressed confidence and trust in their
PD specialists. Even though almost half of the respond-
ents (49.5%) believe that one or more of their PD medica-
tions might be giving them adverse effects, only 23% and

18.6% expressed that they would like to try stopping their
PD medications and reducing their doses, respectively.
The majority of people highly prioritized PD motor and
nonmotor symptom management.

Discussion

In this study of attitudes towards deprescribing, we found
that persons living with PD participating in a longitu-
dinal study were commonly dissatisfied with their cur-
rent overall pharmacotherapy, and the majority were
willing to discontinue one or more chronic medications
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Table 2 Demographic and clinical characteristics associated with dissatisfaction with current medications and willingness to

deprescribe among rPATD respondents with PD (n=4945)

Characteristics

Dissatisfaction With Medications

Willingness to Deprescribe

OR (95% CI)"

Adjusted OR (95% CI)'  OR (95% CI)" Adjusted OR (95% CI)"

0.99 (0.98-1.00)
0.95 (0.85-1.07)

Age
Male sex (vs. female)
Motor/Nonmotor symptoms
Freezing of gait (yes vs. no) 1.39(1.18-1.65)
1.38(1.21-1.57)
1.69 (1.47-1.94)
1.47 (1.21-1.80)
1.87 (1.31-2.66)
1.57 (1.39-1.77)
1.71 (1.48-1.97)
1.21(1.00-1.45)

1+ Cognitive symptom (yes vs. no)
1+Mood symptom (yes vs. no)

1+ Sleep symptom (yes vs. no)

1+ Autonomic symptom (yes vs. no)
Pain (yes vs. no)

Nausea/vomiting (yes vs. no)

Quartile, self-reported motor symp- 2nd vs. 1st
toms in the past week!

3rd vs. Tst 1.58 (1.34-1.87)
4th vs. st 1.88(1.61-2.20)
Quartile, self-reported nonmotor 2nd vs. 1st 1.32(1.10-1.57)
symptoms in the past month* 3rdvs.Ist  1.88(1.56-2.26)
4thvs. 1st 2.23(1.88-2.64)

0.99 (0.98-1.00)°
0.96 (0.85-1.09)°

1.00 (0.99-1.01)
1.62(1.37-1.92)

1.00 (0.99-1.01)
1.62(1.37-1.93)®

1.42(1.20-1.69)¢ 0.86 (0.68-1.09) 0.83 (0.65-1.05)°
1.38(1.22-1.58)¢ 1.04 (0.87-1.23) 1.01 (0.85-1.21)°
1.66 (1.44-1.92)¢ 0.96 (0.80-1.16) 1.01 (0.84-1.22)°
1.45(1.19-1.77)¢ 1.18 (0.92-1.51) 1.24 (0.96-1.59)°
1.97 (1.38-2.80)° 1.06 (0.70-1.61) 1.08 (0.71-1.64)°
1.54 (1.36-1.74)¢ 1.09 (0.92-1.29) 1.14 (0.96-1.35)°
1.68 (1.45-1.94)° 1.00 (0.81-1.22) 1.09 (0.89-1.34)
1.21(1.01-1.46)¢ 0.92(0.72-1.18) 0.90 (0.70-1.15)
1.62(1.37-1.92)¢ 0.89(0.71-1.12) 0.84 (0.67-1.06)°
1.95(1.67-2.28)¢ 0.87 (0.70-1.08) 0.83 (0.66-1.03)°
1.32(1.11-1.57)¢ 1.15(0.92-1.44) 1.16 (0.93-1.45)°
1.89 (1.57-2.27)° 1.13(0.89-1.44) 1.14 (0.89-1.45)°
2.21(1.86-2.63)¢ 1.25(1.00-1.58) 1.24 (0.98-1.56)°

Cl Confidence interval, PD Parkinson disease, OR Odds ratio, rPATD revised Patients’ Attitudes Towards Deprescribing

T Calculated by summing the reported number of motor symptoms experienced in the last week (quartile 1=0-1, quartile 2=2, quartile 3=3-4, quartile 4=5+)

* Calculated by summing the reported number of nonmotor symptoms experienced in the last month (quartile 1=0-7, quartile 2=8-11, quartile 3=12-14, quartile

4=15+)
9 Bolded values indicate statistical significance

2 Adjusted for sex; PAdjusted for age; “Adjusted for age and sex

Table 3 Beliefs and attitudes associated with dissatisfaction with current medications and willingness to deprescribe among rPATD
respondents with PD (n=4945)

Medication Beliefs/Attitudes Domains Dissatisfaction With Medications ~ Willingness to Deprescribe

OR (95% CI)" Adjusted OR

(95% C1)f

OR (95% CI)" Adjusted OR

(95% C)*

3.76 (3.28-4.31)
5.38 (4.65-6.22)

3.74 (3.26-4.29)*
5.61(4.85-6.50)°

1.74 (1.47-2.06)?
2.87 (2.41-3.42)°

Level of perceived burden of current medication regimen (high vs. low) 1.74 (1.47-2.06)

Level of belief that some current medications are inappropriate (high vs. 2.95(2.47-3.51)

low)
1.06 (0.94-1.19)
0.71 (0.63-0.80)

Level of concern about discontinuing medications (high vs. low) 1.05(0.93-1.18)%

0.69 (0.61-0.78)°

0.44 (0.36-0.52)
1.15(0.98-1.36)

0.44 (0.36-0.52)?

Level of involvement in treatment decisions 1.20(1.01-1.42)?

(high vs. low)

Cl Confidence interval, PD Parkinson disease, OR Odds ratio, rPATD revised Patients’ Attitudes Towards Deprescribing

9 Bolded values indicate statistical significance
2 Adjusted for age and sex

if advised by their physicians to do so. Our findings are
similar to rPATD studies of deprescribing attitudes in
the general older adult population, which ranged from
83.0% to 93.4% for willingness to deprescribe [13-15,
17-19], including a sample of older adults with demen-
tia (87.0%) [20]. However, our sample expressed lower
satisfaction with their current treatment as compared to

the studies of the general older adult population (with
satisfaction rates ranging from 79.2% to 92.1%) [15, 18,
19, 21, 22]. Considering that most persons in our sample
receive comprehensive specialty care for PD, this differ-
ence in satisfaction may underscore the complexity of PD
itself, which requires the management of both motor and
nonmotor symptoms, and is frequently plagued by motor
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fluctuations despite best management. Additionally, PD
is typically accompanied by other chronic comorbidities
common in older age, which further complicate overall
treatment optimization.

We found that male sex was associated with willingness
to deprescribe, which has not been consistently observed
in other studies of older adults using the rPATD [15, 19,
23]. While Peirera and colleagues found that female sex
was associated with more willingness to deprescribe
[23], others observed no association between gender and
willingness to deprescribe in their study samples [15,
19] even when there was an association between female
sex and satisfaction with current medications [15]. Over
the past decade, the amount of evidence supporting the
notion that there are sex differences in PD symptoms and
outcomes [24, 25] involving biological (comorbid disease,
symptoms burden), sociocultural (e.g., caregiving norms,
tolerance for disability), and healthcare factors (e.g., clini-
cian bias, specialty care access) has grown considerably.
Women with PD underutilize treatment resources and
research opportunities, likely due in part to having less
social support, difficulty accessing specialty care, as well
as competing demands and expectations to be a caregiver
to others [24, 25], etc. Our data support the growing
understanding that it is necessary to tailor interventions
and care models to reduce known sex disparities in PD.

The American Geriatrics Society Beers Criteria® for
PIM use in older adults offers multiple candidates for
deprescribing relevant to the older adult population [1],
among which anticholinergics are perhaps the most rel-
evant for persons living with PD. Besides anticholinergic
antiparkinsonian medications, which most oftentimes
have clear indications for motor symptom manage-
ment, participants with PD are commonly prescribed
anticholinergics for the treatment of urinary dysfunc-
tion, mood symptoms, or psychosis [26]. Previous stud-
ies have shown associations between anticholinergic use
and increased risk of cognitive decline or dementia in the
older adult population [27-30], and several studies also
reported a similar negative impact on cognition among
PD patients taking drugs with anticholinergic proper-
ties [6—9], possibly due to compounding effects with the
existing cholinergic deficits in this population [26]. Our
findings suggest that persons living with PD are greatly
concerned about adverse effects related to cognitive
impairment; thus, a deprescribing intervention tailored
to avoid cognitive decline would likely be highly prior-
itized by this patient population.

On the other hand, our findings also suggested that
individuals taking medications for PD or PD parkinson-
ism generally had a positive attitude regarding these
medications and would be less open to deprescrib-
ing or reducing the doses of these medications despite
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experiencing potential adverse effects from them, as
managing both motor and nonmotor symptoms was
greatly important to them. Therefore, it is essential to
design future deprescribing interventions for this patient
population with their priorities in mind, recognizing that
there may be barriers to initiating conversations about
deprescribing medications used for managing nonmotor
symptoms, even though they might be inappropriate and
harmful.

Strengths of our study include the use of a previously
validated instrument in a large sample of highly engaged
individuals living with PD, and our ability to link new
data to existing information about PD motor and non-
motor symptoms because of the longitudinal nature of
the Fox insight study. Our study is unique because it is
patient-centered rather than prescriber-centered, recog-
nizing that deprescribing interventions will not be effec-
tive if solely driven by physicians. Our findings offer a
critical perspective from a large sample of participants
with PD and demonstrate that they are also interested
in discussions about medication safety and potentially
deprescribing if recommended by their physicians.
However, our study also faced challenges of generaliz-
ability due to the under-representation of persons from
rural areas, persons with population average educational
achievement and socioeconomic status, women, and per-
sons from racialized and minoritized populations. Due to
the online and voluntary nature of the Fox Insight study,
the study sample may include respondents who lack ade-
quate cognitive function or sufficient insight to accurately
complete the questionnaires, potentially affecting the
reliability and interpretability of our findings. Moreover,
the rPATD does not assess other potential factors that
may influence deprescribing attitudes, such as healthcare
accessibility, the physician/pharmacist-patient relation-
ship, and care partner presence/availability. These factors
may be important enablers or barriers in implementing
a successful deprescribing process, particularly one that
also reduces sex disparities in PD outcomes. It is critical
to understand patients’ expectations from the physician—
patient relationship regarding managing their medication
load. For example, a given patient might prefer to tolerate
the adverse effects of a medication rather than deal with
withdrawal symptoms when discontinuing it, even if the
medication is no longer beneficial, or physicians might
continue prescribing a medication out of convenience. In
such cases, neither party may be willing to change their
behavior. However, our study showed that patients are
open to and might even want to participate in the con-
versation about deprescribing initiated by their physician.
Furthermore, our dataset did not include information on
the respondents’ stages or duration of PD, which could
influence their perception of medication burden and
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attitudes towards deprescribing as the disease progresses.
Future studies will examine the association between
patient willingness to deprescribe and validated meas-
ures of disease severity. We may find that deprescribing
is more or less welcome at advanced stages. Finding that
dissatisfaction in treatment is highly prevalent even at an
early stage, among functional patients with well-treated
disease may provide insight into the disease itself and
have implications for intervention strategies. Lastly, our
dataset did not have information on specific medica-
tions, including any anticholinergics that respondents
might have been taking, which prevented us from distin-
guishing between medications with central vs. peripheral
anticholinergic effects and from highlighting potentially
inappropriate anticholinergics with no clear indications
or benefits in this study sample. Therefore, while we
support optimizing overall therapy through appropriate
prescribing practices to minimize unnecessary polyp-
harmacy in individuals with PD without causing undue
fear of medications, we were unable to provide specific
recommendations on which medications to target for
deprescribing in this patient population. Future studies
on deprescribing interventions should focus on specific
PIMs, especially those that cross the blood—brain barrier
in the case of anticholinergics.

Conclusions

Our findings suggest that persons living with PD are will-
ing to discontinue their medications, especially following
physicians’ suggestions and guidance. More importantly,
they want to avoid cognitive impairment or lower future
dementia risk when prescribed medications for nonmo-
tor symptoms of PD. Deprescribing interventions in PD
may need to be tailored to sex differences in treatment
views and preferences to prevent the development of
interventions that do not improve or may worsen known
sex disparities in PD care.
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