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Abstract.
Background: Natural health products have emerged as a potential symptomatic therapeutic approach for people with
Parkinson’s disease (PD).
Objective: To determine the prevalence of natural health product use, interest in natural health products, awareness of
potential herb-drug interactions, and consultation of healthcare professionals regarding natural health products use among
people with PD.
Methods: Cross-sectional 4-item survey embedded in the PRIME-NL study, which is a population-based cohort of PD.
Results: Of 367 people with PD, 36% reported having used natural health products to alleviate PD-related symptoms, with
coffee, cannabis and turmeric being the most popular. Furthermore, 71% of people with PD were interested in learning more
about natural health products. 39% of natural health products users were aware that these products could interact with PD
medication and 39% had discussed their use with their healthcare professional.
Conclusions: Natural health products are commonly used to alleviate symptoms by people with PD, but most users are
unaware that these products can interact with PD medication and do not discuss their consumption with their healthcare
professional.

Plain Language Summary
Parkinson’s disease is a complex neurodegenerative disorder for which current treatments are limited to symptomatic relief,
and prescribed medication often causes side effects. In this context, there is an increasing interest in non-pharmacological
interventions, and people living with Parkinson’s disease may want to explore natural health products to alleviate disease-
associated symptoms. Examples of these products include cannabis, coffee, or velvet bean (as a natural source of Levodopa).
However, it remains unclear how many people with Parkinson’s disease have ever used, or wish to use, natural health
products to relieve disease-related symptoms. In addition, limited information is available to evaluate whether they are aware
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of possible interactions between these products and prescribed medication. Therefore, the aim of this study was to investigate
these questions in a large representative group of people with Parkinson’s disease. A total of 367 people responded to the
survey, and 36% reported that they had used natural health products to relieve Parkinson’s disease-related symptoms. Among
the supplements listed in our survey, coffee (16%), cannabis (13%) and turmeric (10%) were the most popular. Additionally,
71% of participants were interested in learning more about natural health products, and we found that 39% of natural health
product users were aware of possible interactions with prescribed Parkinson’s disease medication. However, it appeared
that only 39% of users had discussed these supplements with their healthcare provider. These observations are important
because a concern regarding the integration of natural health products into clinical practice is their potential interactions with
prescribed medication. Therefore, these findings support the need for additional research efforts into the health benefits and
safety of these products. We conclude that natural health products are used by people with Parkinson’s disease to provide
symptomatic relief, and open discussions with their healthcare providers are encouraged to ensure efficacy and safety.

Keywords: Natural health products, neuroprotection, integrated medicine, neurodegenerative diseases, Parkinson’s disease

INTRODUCTION

Parkinson’s disease (PD) is the world’s fastest
growing neurodegenerative disorder, currently affect-
ing more than 8.5 million people worldwide [1,
2]. Life-disrupting clinical symptoms include motor
(e.g., loss of balance, gait impairment, tremor) as well
as non-motor symptoms (e.g., anxiety, constipation,
cognitive decline). Available therapeutic approaches
are limited to symptomatic treatments, such as those
compensating for dopamine deficits induced by the
loss of dopaminergic neurons [3]. The limited thera-
peutic options available to relieve clinical symptoms,
the known side effects of PD medication, and the
increasing attention for non-pharmacological inter-
ventions may encourage people with PD (PwP) to
explore the use of natural health products to mitigate
their symptoms [4–8]. A number of these products are
commercially available and their regulatory pathways
are presented in Supplementary Material 1.

There is a lack of systematic studies in a
population-representative sample of PwP that quan-
tified the prevalence of ever use of natural health
products to mitigate PD-related symptoms, explored
the interest in using natural health products or
the determinants of this interest, and evaluated the
awareness of potential herb-drug interactions. The
objective of this cross-sectional study in a repre-
sentative sample of the spectrum of PwP was to
address these gaps in knowledge. Specifically, we
evaluated the proportion of PwP who had used or
are interested in exploring natural health products
to mitigate PD-related symptoms. We also quanti-
fied the awareness of potential herb-drug interactions
among users, and the proportion of PwP who had dis-
cussed the use of these products with their neurologist
or PD nurse specialist. A secondary objective was

to identify determinants of natural health products
use, including gender identity, age, education level,
disease duration, and Hoehn and Yahr (H&Y) stage.

METHODS

Participants

This cross-sectional survey was embedded in
the Proactive and Integrated Management and
Empowerment of Parkinson’s Disease – Netherlands
(PRIME-NL) study (description in Supplementary
Material 2) [9, 10].

The PRIME-NL study has been approved by the
Ethical Board of the Radboud University Medical
Center, reference number 2019–5618. Participants
signed a digital or written informed consent before
inclusion in the study.

Questionnaire

The questions were designed to (1) establish the
prevalence of usage of natural health products among
PwP, (2) gauge their interest in these products, (3)
assess whether PwP communicate with their PD spe-
cialist regarding the intake of these products, and
(4) evaluate their awareness of potential herb-drug
interactions. A total of 11 herbal supplements were
included in the study, based on their availability to
PwP living in the Netherlands and their potential
benefits to mitigate motors and non-motor symp-
toms. An option “other” was provided to record
the use of additional natural health products. The
study did not discriminate between food and supple-
ments. Question items regarding the intake of natural
health products were phrased to ensure that partici-
pants only reported those used to alleviate PD-related
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symptoms, and not recreational or non-medical uses.
Ascertainment methods of covariates have previ-
ously been published in detail [9]. In short, gender
identity of participants was assessed by offering the
options “men”, “women”, and “other”, and none of
the respondents selected the “other” option. H&Y
stages were based on items in self-administered ques-
tionnaires. Education level was self-administered and
recategorized into three categories (low-, medium-,
and high education) according to the International
Standard Classification of Education [11]. The
full questionnaire is available in Supplementary
Material 3.

Statistical analyses

We quantified the prevalence of ever use of natural
health products, interest and determinants of natural
health products use, awareness of potential herb-drug
interactions, and the prevalence of discussing con-
sumption with PD healthcare professionals among
PwP using descriptive statistics. Determinants of
natural health products use were determined using
Logistic Regression model. We also performed sensi-
tivity analyses, which are described in Supplementary
Material 4. SPSS software (IBM SPSS Statistics for
Windows version 27.0, IBM Corp., Armonk, NY,
USA) and R Statistics were used.

RESULTS

Demographics

We invited 566 participants and 367 (65%)
responded to the questionnaire. Participant charac-
teristics are shown in Table 1 (stratified by gender in
Supplementary Material 5). Participants had an aver-
age age of 70.3 ± 8.1 years and disease duration of
7.1 ± 4 years (Table 1). The cohort of participants
(n = 367) vs. non-participants (n = 199) was compa-
rable in terms of age, education level and stratification
by H&Y stages. We found that there was a stronger
representation of women (p = 0.005) and an over-
all shorter disease duration (p < 0.001) in the group
of participants vs. non-participants (Supplementary
Material 6).

Prevalence and determinants of natural health
products consumption

Overall, 36% of participants reported having ever
consumed at least one of the 11 herbs listed in the

Table 1
Participant characteristics

Demographics Total (n = 367)

Age, y 70.3 (8.1)
Gender identity, men, % (n) 54.8 (201)

Educationa

Low, % (n) 23.0 (83)
Medium, % (n) 25.0 (91)
Higher, % (n) 51.5 (191)

Disease severity
Disease duration, y, median (IQR) 6.2 (4.6)

H&Yb (1-5 scale) 2.5 (1.2)
H&Y = 1, % (n) 22.6 (81)
H&Y = 2, % (n) 34.1 (122)
H&Y = 3, % (n) 31.8 (78)
H&Y = 4, % (n) 18.4 (66)
H&Y = 5, % (n) 3.1 (11)

Mean and standard deviation are reported, unless noted otherwise.
H&Y, Hoehn and Yahr; IQR, interquartile range; SD, standard
deviation; n, number. aMissing data for 2 participants.bMissing
data for 9 participants.

survey or additional herbal products listed as “other”
(Fig. 1 and Table 2). Sixteen percent of partici-
pants used coffee specifically to attenuate PD-related
symptoms, 13% used cannabis, and 5% reported
using both coffee and cannabis products (Fig. 2).
Other herbal supplements used by PwP included
turmeric (Curcuma longa; 10%), chamomile (Matri-
caria sp., Chamaemelum sp.; 5%), and velvet bean
(Mucuna pruriens; 7%) (Fig. 1, Table 2, Supplemen-
tary Material 7). All other supplements were reported
by less than 2% of participants. In sensitivity anal-
yses, we tested the most conservative scenario by
assuming that none of the non-responders (n = 199)
had ever used or had any interest in exploring nat-
ural health products, 23% of PwP (132/566) used
these supplements to mitigate PD-related symptoms.
The consumption of herbal remedies was signifi-
cantly associated with younger age (odds ratio 0.97,
95% CI 0.94-0.99), but not significantly associated
with gender identity (odds ratio 1.25, 95% CI 0.75-
1.96), education level (odds ratio 1.17, 95% CI
0.95–1.47), disease duration (odds ratio 0.99, 95% CI
0.93–1.05), or H&Y stage (odds ratio 1.16, 95% CI
0.93–1.44).

Expressed interest in natural health products

A total of 71% (n = 259) of participants reported
an interest to learn more about the use of natural
health products to treat PD-related symptoms (Fig. 1
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Fig. 1. Use of natural health products to alleviate Parkinson’s disease-related symptoms. A) Bar chart illustrating the interest in- and
use of natural health products to alleviate Parkinson’s disease-related symptoms. B) Bar chart illustrating the use of different natural health
products to alleviate Parkinson’s disease-related symptoms. C) Bar chart illustrating the awareness of potential herb-drug interactions by
people with Parkinson’s disease who used natural health products, and the percentage of people with Parkinson’s disease who discussed their
use of herbal supplements with their neurologist or Parkinson’s disease nurse specialist. Data illustrated in Fig. 1 are extracted from Table 2.

Fig. 2. Overview of the usage of single vs. combination of natural health products by people with Parkinson’s disease. A) Venn
diagram illustrating the number of participants who acknowledged using natural health products listed in Table 1. Each circle represents the
use of coffee, cannabis, or all other natural health products combined. The numbers in these circles represent the number of participants
using the corresponding natural health products combination, while the total number of participants who use each natural health products
is provided outside the circles. B) Histogram representing the frequency of natural health products use. The “other” category is excluded in
this histogram. NHP, natural health products.

and Table 2). In our sensitivity analysis, in which we
assumed that the entire subgroup of non-responders
was not interested in receiving additional informa-
tion about natural health products, we found that 46%
of PwP (259/566) in our cohort declared being inter-
ested in learning more about the use of these products.

Awareness of potential natural health
products-drug interactions

When asked if participants were aware that some
herbal remedies and prescribed PD medications could
interact, 39% (n = 51) of participants who reported
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Table 2
Use of natural health products to alleviate symptoms associated with PD

Have you ever used any of the following natural health products with the purpose of alleviating symptoms related to
Parkinson’s disease? (Yes % (n))

Proportion of participants who consumed at 36 (132/367)
least one of the products listed below Total Men Women p Sensitivitya

(n = 367) (n = 201) (n = 166) (n = 44)

Cannabis 13.1 (48) 10.4 (21) 16.3 (27) 0.10 -
Coffee 15.8 (58) 13.9 (28) 18.1 (30) 0.289 -
Both cannabis and coffee 4.9 (18) 3.0 (6) 7.2 (12) 0.06 -
Chamomile 4.6 (17) 3.0 (6) 6.6 (11) 0.10 (8)
Curcumin 1.1 (4) 0.5 (1) 1.8 (3) 0.23 (1)
Guarana 0 0 0 - 0
Passion flower 1.1 (4) 1.0 (2) 1.2 (2) 0.85 (1)
Resveratrol 0.8 (3) 0.5 (1) 1.2 (2) 0.45 (1)
Rhodiola 1.1 (4) 0.5 (1) 1.8 (3) 0.23 (1)
St John’s Wort 1.1 (4) 1.5 (3) 0.6 (1) 0.41 (1)
Turmeric 9.5 (35) 9.5 (19) 9.6 (16) 0.95 (20)
Velvet bean 6.8 (25) 6.0 (12) 7.8 (13) 0.48 (13)
Other 5.7 (21) 4.5 (9) 7.2 (12) 0.26 (10)

Would you be interested in learning more about possible natural health products to alleviate certain symptoms related to
Parkinson’s disease? (Yes % (n))

Total Men Women p
(n = 367) (n = 201) (n = 166)

Across the entire cohort 70.6 (259) 70.1 (141) 71.1 (118) 0.85

Have you ever discussed the possible use of natural health products with your neurologist or Parkinson’s disease nurse
specialist? (Yes % (n))

Total Men Women p
(n = 367) (n = 201) (n = 166)

Among participants who reported not using products 7.0 (16) 5.9 (8) 8.0 (8) 0.53
Among participants who reported already using products 38.9 (51) 36.4 (24) 40.9 (27) 0.59
Among participants who reported using velvet bean 76.0 (19) 75.0 (9) 76.9 (10) 0.91

Are you aware that some natural health products and prescribed Parkinson’s disease medications may work together (or
against each other)? (Yes % (n))

Total Men Women p
(n = 132) (n = 66) (n = 66)

Among participants who reported already using products 38.6 (51) 30.3 (20) 47.0 (31) 0.049

The p-values were calculated to compare the responses by gender identity. n, number. aIn the sensitivity analysis, participants
who consumed cannabis, coffee, or both, were excluded and data was not stratified by gender.

using natural health products acknowledged being
aware of potential interferences, with a significantly
greater proportion of women vs. men (p = 0.049)
(Table 2). Our study revealed that 39% of partic-
ipants who reported using natural health products
had prior discussions with their neurologist or PD
nurse specialist regarding this use. Furthermore, vel-
vet bean naturally contains L-DOPA (from 3 to
more than 100 mg/dose depending on the commer-
cial source [12]) and could therefore interact with
dopamine replacement therapies. Among partici-
pants who reported using velvet bean, 76% indicated
that they had discussed the use of herbal remedies
with their PD specialists.

DISCUSSION

This survey revealed that 36% of PwP had used
natural health products to alleviate symptoms of PD
and the majority of PwP was interested in explor-
ing the use of these supplements. Most consumers
had not discussed the use of natural health prod-
ucts with their PD healthcare professional (with the
exception of those using velvet bean) and most were
unaware that these products could interact with PD
medication. In light of the broad use of natural health
products by PwP, this study supports the need for
rigorous evidence-based research on the clinical effi-
cacy and safety of plant-derived therapeutics, and
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also identifies a need for designing communication
strategies to better inform PwP. The potential clinical
benefits of several popular natural health products
included in this survey have been investigated (see
Supplementary Material 8 for extended discussion).
For example, the results of randomized and non-
randomized clinical trials suggest potential benefits
of medical cannabis to attenuate the severity of motor
(e.g., tremor) and non-motor (e.g., sleep, pain) symp-
toms [13]. Furthermore, clinical use of velvet bean to
replace L-DOPA therapy has been reported to induce
beneficial effects on motor symptoms [14–16]. How-
ever, a significant concern regarding the integration
of natural health products into clinical practice is the
concomitant use, and potential interference, between
traditional PD medication and herbal supplements,
which could lead to an altered potency of the pre-
scribed treatment, and even to detrimental herb-drug
interactions. A classic example is the intake of St
John’s Worth (1.1% of our cohort) and the associated
herb-drug interaction with monoamine oxidase B
inhibitors [17]. Another example is Mucuna pruriens,
which contains levodopa and which may fortify the
effects of the levodopa pharmacotherapy prescribed
by the physician.

In this report, we documented that coffee,
cannabis, and turmeric are popular natural health
products. The 13% of participants who reported
having ever used cannabis to alleviate PD-related
symptoms is comparable to a study in Norway, where
11% of PwP reported cannabis consumption [18], but
lower compared to a survey conducted in the USA
where 25% of PwP reported cannabis use [19]. The
rate of cannabis use is likely dependent on the legal-
ity of cannabis in these countries. For medical use,
cannabis is legal in the Netherlands, Norway, and
the USA. However, recreational use of cannabis is
illegal in Norway [20], tolerated in the Netherlands
[21], and legal in 24 states of the USA [22]. In terms
of age, gender and disease duration, participants of
this study are representative for the Dutch PD pop-
ulation [23], which is confirmed by our analysis of
external validity (Supplementary Material 6). In addi-
tion, demographics and cultural norms also play a
role. Therefore, replication of these findings in other
countries remains necessary, for example by compil-
ing this information on a larger scale using existing
PD-relevant cohorts.

The interest in natural sources of bioactive
molecules documented here corroborates other stud-
ies indicating that PwP seek to become active players
in the design of their therapies [24]. This offers an

opportunity to further develop personalized treat-
ments and promote patient involvement in health care
decision making. However, it is important to cau-
tion patients against the use of potentially ineffective
therapies that may delay the prescription of evidence-
based treatments. For example, a case report detailed
the self-use of velvet bean that caused avoidable dis-
abilities by postponing the intake of a more effective
treatment consisting of velvet bean combined with
a dopa-decarboxylase inhibitor [14]. Patients should
also be informed about possible adverse effects,
and about potential interactions with the medication
prescribed by their physician. Finally, it is impor-
tant to inform patients that they may be spending
considerable financial investments on interventions
which have hitherto not been proven to be effective.
Such information could assist patients in making an
informed decision tailored to their personal prefer-
ences and needs. Our findings also support the need
for in-depth investigation of herb-drug interactions,
and the symptomatic and disease-modifying prop-
erties of natural products. Natural supplements are
available over the counter and do not require medi-
cal prescriptions, which gives an apparent impression
of innocuity despite containing bioactive molecules.
In this context, we found that only a subset of par-
ticipants was informed about herb-drug interactions.
These could, for example, affect the efficiency of
PD medication via pharmacokinetic or pharmacoge-
nomic interactions [25, 26]. Importantly, our study
shows that many patients do not openly discuss the
use of natural health products with their physician.
In order to optimize both the efficacy and safety of
the overall management approach, patients should
therefore be encouraged to openly discuss the use of
herbal products or any other supplements with their
physician or pharmacist. Additional studies are also
needed to identify which additional supplements are
used by PwP (e.g., ginseng, gingko, green and black
tea, omega-3 polyunsaturated fatty acids [27]).

Limitations

The results discussed here present a number of lim-
itations. The optional nature of the survey resulted
in a 65% response rate, and these participants may
have been more interested in the use of natural health
products compared to the general PwP population.
Gender distribution differed in the group of partici-
pants vs. non-participants, and women seemed to be
more inclined to complete this survey. Also, the short
4-item questionnaire does not allow for a thorough
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description of practices such as frequency of use,
duration and dosage, natural health products formula-
tion (i.e., pills, tea), which PD-related symptoms are
targeted, or the impact of environmental contributions
on natural health products consumption. Notably, the
complex molecular composition of cannabis-based
products, the ratio of cannabinoids vs. tetrahydro-
cannabinol (THC), and the delivery method (ingested
vs. inhaled) call for an extensive follow-up investiga-
tion. These important elements will be essential to
draw a more definitive picture of how PwP supple-
ment their pharmacological treatment, and to clarify
if these are punctual or recurring intakes as part of a
strategy to improve general wellbeing. Such a more
detailed evaluation should be the topic of further
research. Additional information on the proportion of
PwP who use natural health products as a replacement
vs. in addition to PD medication, and insights into
the most common herb-drug combinations are also
needed to portray a complete profile of these prac-
tices. These elements should be investigated further
in follow-up studies.

Concluding, we report that many PwP in our
sample seek herbal remedies to complement their
prescribed PD medication, and most participants
expressed an interest in learning about these prod-
ucts. However, there is a need for educational
resources that educate PwP on the potential inter-
actions between natural health products and PD
medication.
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