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Abstract: Some patients use dietary supplements and medicines concomitantly, with an inappropriate
perception of their safety and efficacy. To clarify the perception between dietary supplement and
medicine users and non-users, we conducted an internet survey. In this survey, 38.9% of participants
used dietary supplements, 32.6% used prescription medicines, and 14.7% used dietary supplements
and prescription medicines concomitantly. Then, we conducted a further survey on four groups,
dietary supplement and prescription medicine users, dietary supplement only users, prescription
medicine only users, and non-users (500 each). Dietary supplement users had favorable outcomes
in terms of both the safety and efficacy of dietary supplements compared to dietary supplement
non-users. This perception of dietary supplements was independent from medicine use. The
awareness of the Health Food Network consumer navigation site, which provides information about
dietary supplements for consumers, was the highest among dietary supplement and prescription
medicine users, but it was still low (2.2%). In conclusion, consumers who use dietary supplement
and prescription medicine concomitantly have favorable outcomes for their safety and efficacy and a
low awareness of their interaction. There is a need to provide information, especially regarding the
risk of interaction, that takes into account the consumer’s situation.
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1. Introduction

Many people worldwide use dietary supplements [1], and most of them think that
dietary supplements, especially natural products, are safe. Previous surveys have shown
that approximately 20% of consumers reported concomitantly using dietary supplements
and medicines [2]. In addition, the concomitant use of dietary supplements and medicines
is reported in not only adults but also adolescents in Japan [3]. Adverse events resulting
from dietary supplement use have been reported [4–6]. However, attractive health claim
leads to consumer purchasing behavior, especially in patients. The health claims of di-
etary supplements are regulated in each country, and claims for treatment diseases are
prohibited in common [7]. So, most dietary supplements implicitly claim to have efficacy
in treatment of diseases, and these claims mislead consumers to use dietary supplements
for the treatment of diseases [8,9]. In addition, it is reported that many ingredients of
dietary supplements, especially botanicals, have the potential to interact with drugs [10,11],
and their concomitant use can cause serious adverse events [12]. In this regard, particular
attention should be paid to the use of dietary supplements by patients.

Most patients think that dietary supplements are equivalent to food and that they
do not interact with their medication. In this regard, healthcare professionals, especially
physicians and pharmacists, must consult with their patients about dietary supplement use.
However, only 30% of patients inform their doctors or pharmacists of their dietary supple-
ment use because most of them believe that dietary supplements are equivalent to food
and that concomitant usage is safe [2]. It is also reported that doctors and pharmacists do

Nutrients 2022, 14, 4114. https://doi.org/10.3390/nu14194114 https://www.mdpi.com/journal/nutrients

https://doi.org/10.3390/nu14194114
https://doi.org/10.3390/nu14194114
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com
https://orcid.org/0000-0002-7853-6089
https://doi.org/10.3390/nu14194114
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com/article/10.3390/nu14194114?type=check_update&version=1


Nutrients 2022, 14, 4114 2 of 13

not have sufficient knowledge of dietary supplements because education about this topic is
insufficient in the university curriculum. Therefore, they do not regularly ask their patients
about dietary supplement usage [13,14], and they cannot provide them with appropriate
consultation [15,16]. In addition, only 18% of dietary supplement users declared dietary
supplement use to their clinicians, and only 20% of dietary supplement users were asked
about their dietary supplement use upon admission by their clinicians [17].

Since December 2019, the novel coronavirus disease (COVID-19) has altered lifestyles
worldwide. Vaccination is continuously being carried out, but the efficacy of vaccines
against the mutated severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) virus
may be low, and the number of infected people is increasing. Indeed, as of August 2022,
Japan has the highest number of infected people in the world, even though more than
80% of people have had their second vaccination and more than 60% have had their third
vaccination. After the spread of COVID-19, many dietary supplements on the market
claim to have anti-COVID-19 effects without supporting scientific evidence. A total of
8.3% of Japanese people use dietary supplements for the prevention of COVID-19 [18], and
this usage is even higher in other countries [19]. Nirmatrelvir, a COVID-19 medicine, is
metabolized by CYP3A4. Cannabidiol (CBD), one of the cannabinoids derived from hemp
(Cannabis sativa), also became popular during the COVID-19 pandemic, not only in Japan,
but across the world because CBD is a potential alternative treatment for anxiety, depression,
and psychotic disorders [20]. In addition, CBD has inhibitory effects against SARS-CoV-
2 infection [21] and replication [22]. However, CBD can inhibit CYP3A4 activity [23],
indicating that the concomitant use of CBD and Nirmatrelvir has a risk of interaction.

As patients taking prescription medicines should be aware of the safety of dietary
supplement usage, we investigated whether there were differences in the perception of
patients related to dietary supplements and depending on their medication status.

2. Materials and Methods
2.1. Participants and Procedures

A cross-sectional online questionnaire survey was conducted by Rakuten Insight,
Inc. (Tokyo, Japan) between 10 and 15 December 2021. The questionnaire consisted of
a preliminary survey and a further survey. The preliminary survey was conducted on
10,129 respondents aged 20–79 years old. Exclusion criteria were employment in jobs asso-
ciated with medical and nutritional services and experience in the developmental research
of dietary supplements. The preliminary survey was conducted to elucidate dietary supple-
ment usage and prescription medication status. Then, a further survey was conducted on
2000 respondents from the preliminary survey on the basis of residence, sex, and age. Four
groups were defined: Group 1: dietary supplement and prescription medicine users (Both),
Group 2: dietary supplement users (DS), Group 3: prescription medicine users (PM), and
Group 4: non-users of both dietary supplement and prescription medicine (None). The
further survey consisted of the following questions about participants’ attitudes towards
dietary supplement advertisements in the hypothetical setting, the perception of dietary
supplements, and the awareness and usage of the Health Food Network (HFNet) site
for consumer navigation, the website produced by the National Institutes of Biomedical
Innovation, Health and Nutrition. This study was conducted in accordance with the Decla-
ration of Helsinki and was approved by the Research Ethics Committee of the National
Institutes of Biomedical Innovation, Health and Nutrition (no. 329, 10 November 2021).
The questionnaire in this survey is presented as a Supplementary File S1. The detailed
procedures of the internet survey are described in a previous report [24].

2.2. Statistical Analysis

Anxiety towards present and future health was assessed on 5-point Likert-type scales
(1 = not at all to 5 = extremely). The statistical difference in the mean score was determined
using one-way ANOVA with Dunnett’s post hoc tests. Differences in distribution among
groups were compared using the chi-squared (χ2) test. All statistical analyses were per-
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formed using IBM SPSS Statistics ver. 28.0.1.0 (IBM Corporation, Armonk, NY, USA). A
p-value of <0.05 was considered statistically significant.

3. Results
3.1. Characteristics in the Preliminary Survey

The 10,129 respondents (43.5 ± 13.9 years old) comprised 4744 males (42.9 ± 15.0
years old) and 5385 females (44.1 ± 12.8 years old) (Table 1). The results show that 32.6%
of participants were taking medicines (including OTC: 40.1%), and 38.9% of participants
were using dietary supplements (Table 2). Among them, 14.7% of participants were con-
comitantly using dietary supplements and prescription medicines, and 4.7% of participants
were concomitantly using dietary supplements and OTC medicines (Table 3).

Table 1. Characteristics of respondents.

n %

Total 10,129
Sex

Male 4744 46.8
Female 5385 53.2

Age (years)
20–29 1917 18.9
30–39 2639 26.1
40–49 2281 22.5
50–59 1696 16.7

60 and older 1596 15.8

Table 2. The prevalence of medicine and dietary supplement usage.

Total Male Female p-Value

Medicine
I am currently taking prescription medicines. 32.6 32.9 32.4 0.019
I am currently taking OTC medicines. 7.5 8.2 6.8
I do not take any medicine. 59.9 58.9 60.8

Dietary Supplements
I am currently using dietary supplements. 38.9 38.9 42.0 <0.001
I am not using but I used to use dietary supplements. 30.5 30.5 33.6
I have never used dietary supplements. 30.6 30.6 24.5

n = 10,129 (4744 males and 5385 females). Results are shown as percentages (%) of the total or for each sex,
respectively. The difference between males and females was examined using the chi-squared (χ2) test.

Table 3. Concomitant use of dietary supplements and medicines.

Dietary Supplement Use

Currently Past Never p-Value

I am currently taking prescription medicines. 14.7 10.2 7.7 <0.001
I am currently taking OTC medicines. 4.7 2.0 0.8
I do not take any medicine. 19.6 18.3 22.0

n = 10,129 (4744 males and 5385 females). Results are shown as percentages (%) of overall participants. The
differences among groups were examined using the chi-squared (χ2) test.

3.2. Self-Care Practice

We asked participants about the types of self-care practices they conduct (Table 4).
The most popular self-care practice was “regular health check”, conducted by 61.8%, with
21.7% intending to do so in the future, followed by “vaccination”, “securing sleep time”,
and “rest/refresh”. In this survey, “dietary supplement use” was seventh, with 36.8% of
participants and 16.3% intending to do so. However, the prevalence of “I conducted it in
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the past, but I do not do it now” was the highest in “dietary supplement use” (21.6%). In
addition, consultations with doctors (29.1%), pharmacists (46.0%), and dietitians (60.8%)
were unpopular in self-care practice.

Table 4. Practical situation of self-care.

I Am Conducting I Want to Conduct It
in the Future

I Conducted It in the
Past, but I Do Not Do

It Now

I Am Not Interested/I
Am Not Going to

Conduct

Regular health check 61.8 21.7 8.9 7.6
Vaccination 58.0 17.1 10.5 14.4
Securing sleep time 56.1 35.1 5.6 3.2
Rest/refresh 53.3 36.2 6.8 3.7
Balanced diet 47.2 38.1 7.1 7.6
Moderate exercise 37.4 35.8 18.5 8.3
Dietary supplement use 36.8 16.3 21.6 25.3
Consult a doctor 31.0 28.0 11.9 29.1
OTC medicine use 27.8 18.0 17.3 36.9
Health application use 19.0 25.9 14.2 40.8
Consult a pharmacist 14.4 29.9 9.6 46.0
Consult a dietitian 2.4 29.0 7.8 60.8

n = 10,129 (4744 males and 5385 females). Results are shown as percentages (%) within each practice group.

3.3. Characteristics in the Further Survey

Then, we conducted a further survey on a total of 2000 participants, i.e., 500 dietary
supplement and prescription medicine users (Both), 500 dietary supplement users (DS),
500 prescription medicine users (PM), and 500 non-users (None), using age, gender, and
area of residence as allocation factors (Table 5). Most participants in Both and PM were
diagnosed with some kind of disease, such as hypertension, dyslipidemia, diabetes mellitus,
or cancer. In addition, some patients with these diseases were even found in DS and None,
and a proportion of them used OTC medicines for treatment of these diseases.

Table 5. Characteristics of respondents.

Both DS PM None

Total 500 500 500 500
Sex

Male 250 250 250 250
Female 250 250 250 250

Age (years)
20–29 100 100 100 100
30–39 100 100 100 100
40–49 100 100 100 100
50–59 100 100 100 100

60 and older 100 100 100 100
Disease (Medication 1)

Hypertension 107 (103) 5 (1) 113 (108) 19 (5)
Diabetes mellitus 48 (42) 1 (0) 46 (41) 4 (2)

Dyslipidemia 104 (81) 29 (8) 76 (68) 14 (5)
Stroke 11 (10) 0 (0) 6 (4) 1 (0)

Heart disease 12 (8) 1 (0) 17 (16) 1 (0)
Cancer 21 (11) 5 (0) 13 (8) 3 (0)
Others 143 (132) 21 (1) 142 (131) 13 (3)

1 Medication including both prescription medicine users and OTC medicine users. Both: dietary supplement
and prescription medicine users, DS: dietary supplement users, PM: prescription medicine users, and None:
non-users.
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3.4. Anxiety

First, we asked participants about anxiety towards present and feature health (1 = not
at all to 5 = extremely anxious) (Table 6). For anxiety towards present health, the mean
score was 3.42 in Both, 3.33 in PM, 2.87 in DS, and 2.72 in None. This indicates that the
anxiety was higher in participants taking medicines, but there was no difference between
supplement users and non-users. On the other hand, for anxiety towards future health,
the mean score was 3.74 in Both, 3.61 in PM, 3.39 in DS, and 3.06 in None, indicating that
the overall level of anxiety towards future health was higher than that for present health.
There was no difference between Both and PM, but the difference between DS and None
caused the greatest increase in the level of anxiety in the DS group (0.52 points) compared
to other groups (Both: 0.32, PM: 0.27, None: 0.34) from Present to Future.

Table 6. Anxiety towards health.

Group Present Future

Both 3.42 ± 0.95 a 3.74 ± 0.91 a

DS 2.87 ± 0.98 b 3.39 ± 0.99 b

PM 3.33 ± 1.03 a 3.61 ± 0.97 a

None 2.72 ± 1.00 b 3.06 ± 1.01 d

n = 500 in each group. Results are shown as the mean ± SD. The difference among groups was examined using
one-way ANOVA with Dunnett’s post hoc tests. Different letters indicate statistically significant differences
among groups within Present and Future, respectively. Both: dietary supplement and prescription medicine users,
DS: dietary supplement users, PM: prescription medicine users, None: non-users.

3.5. Attitude towards Dietary Supplement Advertisements in the hypothetical Setting

We asked participants the following question in a hypothetical setting, “Your doctor
advised that you might have XX (some kind of disease) and you should take medicine
for it. On your way home, you saw an advertisement in the train, and it stated that ‘This
dietary supplement improves XX’. What would you do?” In Both, half of them answered
that they would use medicine only, and 40.8% of them answered that they would use both
(Table 7). In PM, two-thirds of them answered that they would only use medicines, and
only 11.2% of them answered that they would use both. On the other hand, in DS, 42.6% of
them answered medicine only, and 36.0% of them answered both. In None, 42.2% of them
answered medicine only, and 40.0% of them answered that they would not use both. Even
though the prevalence of dietary supplement only was low (1.4–5.8%) in all groups, it was
the highest in DS.

Table 7. Attitude towards dietary supplement advertisements in the hypothetical setting.

Medicine
Only

Dietary
Supplement

Only
Use Both Do Not

Use Both Others p-Value

Both 48.6 2.0 40.8 5.4 3.2 <0.001
DS 42.6 5.8 36.0 13.0 2.6
PM 68.6 1.4 11.2 17.6 1.2

None 42.2 1.8 14.2 40.0 1.8
n = 2000. Results are shown as percentages (%) within each consumer group. The difference among groups was
examined using the chi-squared (χ2) test. Both: dietary supplement and prescription medicine users, DS: dietary
supplement users, PM: prescription medicine users, None: non-users.

3.6. The Perception of Dietary Supplements

In order to identify differences in the perception of dietary supplements according to
the situation of dietary supplement and medicine use, 16 questions about the perception of
dietary supplements were asked, and answers ranged from “strongly disagree” to “strongly
agree” (Table 8). Compared to dietary supplement non-users (PM and None), and more
dietary supplement users (Both and DS) had a safe perception, with answers such as
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“It is safe because it is food”, “It is safe because it is made from natural ingredients or
herbs”, “It has fewer side effects than pharmaceuticals”. They also had effective perception,
with answers such as “It can be effective”, “It can prevent diseases”, and “It can treat
diseases”. Furthermore, more dietary supplement users (Both and DS) had a demand
to use dietary supplements for “beauty and diet” and “muscle building”. There was no
difference between medicine users and non-users (Both vs. DS, PM vs. None).

Table 8. Perception of dietary supplements.

Strongly
Disagree Disagree

Neither
Agree

Nor
Disagree

Agree Strongly
Agree p-Value

It is safe because it is food
Both 2.0 13.8 36.8 44.4 3.0 <0.001
DS 1.8 11.4 38.8 45.2 2.8
PM 10.2 24.2 49.4 15.8 0.4

None 7.8 19.8 51.2 18.8 2.4
It is safe because it is made from natural ingredients or herbs.

Both 2.4 14.8 39.4 39.6 3.8 <0.001
DS 3.4 11.8 40.0 41.4 3.4
PM 11.0 22.6 49.4 16.6 0.4

None 8.6 19.8 47.6 22.2 1.8
It has fewer side effects than medicines

Both 3.2 11.8 36.0 39.8 9.2 <0.001
DS 1.0 12.2 28.0 52.2 6.6
PM 9.8 20.2 45.0 23.0 2.0

None 6.2 16.6 45.2 30.4 1.6
Concomitant use with medicine is safe because it is food

Both 5.2 18.8 37.8 34.0 4.2 <0.001
DS 6.0 19.0 38.0 33.4 3.6
PM 16.6 23.4 43.2 15.4 1.4

None 10.8 20.0 52.0 15.6 1.6
It can be effective

Both 3.8 22.0 45.8 26.6 1.8 <0.001
DS 2.4 20.2 47.4 28.2 1.8
PM 17.8 33.4 39.8 8.4 0.6

None 10.0 30.6 48.6 9.0 1.8
I would like to use a product that has a good reputation based on word of mouth

Both 5.6 15.4 34.8 39.8 4.4 <0.001
DS 4.6 14.8 31.6 43.0 6.0
PM 19.8 26.8 36.8 15.0 1.6

None 15.0 21.6 43.0 18.4 2.0
I would like to use a product recommended by celebrities or experts

Both 12.0 24.4 40.4 20.4 2.8 <0.001
DS 11.8 22.6 38.8 24.6 2.2
PM 26.6 29.2 35.8 7.6 0.8

None 22.8 23.2 40.6 12.0 1.4
It can prevent diseases

Both 4.2 18.6 41.0 33.6 2.6 <0.001
DS 5.2 16.4 41.6 34.4 2.4
PM 17.0 31.2 39.0 12.6 0.2

None 13.0 25.6 49.0 11.2 1.2
It can treat diseases

Both 14.4 34.6 36.8 12.4 1.8 <0.001
DS 16.0 31.0 39.8 12.0 1.2
PM 26.8 31.4 34.2 7.2 0.4

None 19.6 28.8 42.6 7.8 1.2
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Table 8. Cont.

Strongly
Disagree Disagree

Neither
Agree

Nor
Disagree

Agree Strongly
Agree p-Value

It can help to improve eating habits
Both 3.8 12.6 33.4 45.6 4.6 <0.001
DS 4.2 11.0 31.2 50.0 3.6
PM 11.2 17.0 39.2 29.4 3.2

None 10.8 19.0 44.2 24.6 1.4
It is a nutritional supplement for children who like and dislike it

Both 5.6 14.8 33.4 43.0 3.2 <0.001
DS 5.2 14.4 32.0 45.0 3.4
PM 16.2 21.4 41.0 19.4 2.0

None 11.8 20.2 45.0 21.6 1.4
It is a nutritional supplement for the elderly

Both 2.2 8.2 25.4 57.6 6.6 <0.001
DS 2.4 6.0 23.4 62.0 6.2
PM 11.2 17.0 39.2 29.4 3.2

None 8.4 14.0 44.2 30.2 3.2
I want to use it for beauty and weight loss

Both 7.6 18.0 28.0 38.0 8.4 <0.001
DS 8.6 17.8 29.0 36.8 7.8
PM 24.0 24.4 35.2 14.8 1.6

None 20.2 21.4 41.6 14.4 2.4
I would like to use it for muscle building

Both 11.0 26.6 30.4 26.8 5.2 <0.001
DS 13.0 22.6 34.8 23.8 5.8
PM 26.6 27.0 33.2 12.2 1.0

None 26.0 22.2 40.4 9.6 1.8
It is hard to take every day

Both 13.6 36.2 21.2 24.8 4.2 <0.001
DS 9.2 34.2 22.4 29.6 4.6
PM 5.2 14.6 33.4 33.2 13.6

None 4.6 10.4 39.8 33.6 11.6
It is expensive

Both 1.2 7.0 22.4 46.4 23.0 <0.001
DS 0.8 6.8 21.2 50.2 21.0
PM 1.8 5.6 26.2 33.8 32.6

None 2.4 4.0 31.8 32.0 29.8
n = 2000. Results are shown as percentages (%) within each consumer group. The difference among groups was
examined using the chi-squared (χ2) test. Both: dietary supplement and prescription medicine users, DS: dietary
supplement users, PM: prescription medicine users, None: non-users.

3.7. Awareness of the Health Food Network Consumer Navigation Site

We asked participants about their awareness of the HFNet consumer navigation
site provided by the National Institutes of Biomedical Innovation, Health and Nutrition
(Table 9). The highest percentages of “I know this site” and “I have seen this site” were in
Both (2.2% and 3.8%, respectively). On the other hand, the lowest percentages of “I know
this site” and “I have seen this site” were in PM (0.4% and 1.8%, respectively). Then, we
asked participants about their utilization of these sites (Table 10). A few participants (from
0.2% in PM to 1.2% of Both) answered “I already use it”, even if they were using dietary
supplements. However, 25.2% of Both and 20.8% of DS answered, “I want to use it in the
future”. This result indicate that the HFNet consumer navigation site might be useful for
dietary supplement users.
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Table 9. Awareness of the Health Food Network consumer navigation site.

I Know This
Site

I Have Seen
This Site

I Do Not Know
This Site p-Value

Both 2.2 3.8 94.0 0.035
DS 0.6 3.0 96.4
PM 0.4 1.8 97.8

None 1.8 3.4 94.8
n = 2000. Results are shown as percentages (%) within each consumer group. The difference among groups was
examined using the chi-squared (χ2) test. Both: dietary supplement and prescription medicine users, DS: dietary
supplement users, PM: prescription medicine users, None: non-users.

Table 10. Utilization of the Health Food Network consumer navigation site.

I Already
Use It

I Want to
Use It in

the Future

I Do Not
Want to
Use It

I Do Not
Need to
Use It

I Do Not
Know at

This Time
p-Value

Both 1.2 25.2 8.6 18.8 46.0 <0.001
DS 0.4 20.8 6.4 26.2 45.8
PM 0.2 7.8 9.8 36.6 45.6

None 0.4 8.6 14.2 38.2 38.6
n = 2000. Results are shown as percentages (%) within each consumer group. The difference among groups was
examined using the chi-squared (χ2) test. Both: dietary supplement and prescription medicine users, DS: dietary
supplement users, PM: prescription medicine users, None: non-users.

4. Discussion

In this survey, almost half of the consumers used dietary supplements as a self-care
practice, while 14.7% of consumers used dietary supplements and prescription medicines
concomitantly. Our previous surveys showed that approximately 70% of those who con-
comitantly used dietary supplements and medicines did not inform their doctor or pharma-
cist about their dietary supplement use [2,25]. In this situation, the appropriate perception
of dietary supplements in each individual, especially patients, is important. However, the
perception of dietary supplements depended on dietary supplement use but was indepen-
dent from prescription medicine use, and dietary supplement users had a more favorable
perception of dietary supplements than non-users. In addition, we found different attitudes
among groups in the hypothetical setting. As expected, almost half of Both group would
have liked to use medicine only, and the other half of them would have liked to use both
dietary supplement and medicine for new diagnoses. Similar results were found in DS.
One-third of participants in DS would have used both dietary supplement and prescription
medicine when diagnosed with a new disease. This means that participants in DS have the
potential to become participants in the Both category in the future.

The hypothetical setting can happen in the real world. A lot of dietary supplements
implicitly claim to have efficacy in the treatment of diseases, and patients use these products
for the treatment of diseases [2,8,9,25]. In addition to attractive health claims, more dietary
supplement users including patients (Both and DS) thought “It is safe because it is food” “It
is safe because it is made from natural ingredients or herbs” and “It has fewer side effects
than medicines” compared to non-users (PM and None) in this study (Table 8). These
perceptions encouraged patients to use dietary supplements. Previously, both medicines
and dietary supplements were regulated by the Ministry of Health, Labour and Welfare
in Japan. However, the regulation of dietary supplements was relegated to the Consumer
Affairs Agency, Government of Japan in 2009, which made it difficult for the Government
to uniformly regulate the use of medicines and dietary supplements. In this regard, the
role of healthcare professionals in dietary supplement use in patients is important.

Previously, we surveyed pharmacists and dieticians working at pharmacies or hos-
pitals regarding the concomitant usage of dietary supplements and drugs among their
patents and found some serious adverse events associated with the concomitant use of
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dietary supplements and medicines [26]. In this survey, the most popular combination was
warfarin and aojiru. Aojiru is a powder or drink made from green leafy vegetables such as
young leaves of barley, Angelica keiskei (Miq.) Koidz, and Brassica oleracea L. var. acephala DC,
and it is a popular dietary supplement in Japan. Aojiru may contain high doses of vitamin K
and interfere with the anticoagulant activity of warfarin [27,28]. Anti-hypertensive agents
and grapefruit juice was another major combination in these patients. However, the diverse
contents of flavonoids (e.g., naringin and naringenin) and furanocoumarins (e.g., berg-
amottin and 6′,7′-dihydroxybergamottin) are reported among grapefruit species [29,30].
This makes it difficult to estimate their interaction with drugs. Finally, St. John’s wort
(Hypericum perforatum L.) is a popular herbal supplement for depression, not only in Japan,
but across the world. However, St. John’s wort is a potent inducer of human CYP3A4 and
P-glycoprotein and has pharmacodynamic interactions with some drugs [31–33]. The Min-
istry of Health, Labour and Welfare in Japan has issued a warning to consumers regarding
the concomitant use of St. John’s wort and medicines.

Warfarin is one of the most well-known and sensitive drugs in drug–food interactions
because the enhancement of anticoagulant activity by warfarin can induce intracranial
bleeding that leads to death. Recently, a systematic review of warfarin was published,
including 149 articles and 78 herbs, food, or dietary supplements, such as chamomile tea,
cannabis, chitosan, green tea, ginkgo biloba, ginger, and St. John’s wort [34]. In addition,
systematic reviews of interactions between dietary supplements and other drugs, such as
cardiovascular drugs [35], carbamazepine [36], antiretroviral drugs [37], and levothyrox-
ine [38], have recently been conducted. Cancer patients prefer to use dietary supplements
as complementary alternative medicines [39–41], and 61.9% (26/42) of cancer patients were
using dietary supplements in this study (Table 5). Dietary supplement usage not only
causes adverse events but also interacts with treatment for cancer in patients [42–44].

Bioactive compounds in dietary supplements interact with drugs via pharmacokinetic
and/or pharmacodynamic mechanisms [45]. However, it is reported that physicians and
pharmacists do not have enough knowledge of dietary supplements and their possible
interactions with drugs [13,14]. Therefore, the perceptions of dietary supplements in
patients are important. In terms of “Concomitant use with medicine is safe, because it
is food”, 40% of participants who were taking medicines only (PM) answered “Strongly
disagree” or “disagree”, suggesting that they may not use dietary supplements because they
are careful about using them in combination with other drugs. However, the perception
of the concomitant use of dietary supplement and medicine was almost same between
participants who were using dietary supplement and medicine (Both) and participants
who were using dietary supplement only (DS). In addition, there was no clear difference in
the perceptions of dietary supplements in terms of both safety and efficacy depending on
whether a person was taking medicine or not.

Among participants who were using medicines, anxiety was almost the same between
dietary supplement users (Both) and non-users (PM) for both the present and the future
(Table 6). On the other hand, among participants who were not using medicines, anxiety
was almost same between dietary supplement users (DS) and non-users (None) at present,
but it was higher for dietary supplement users (DS) than non-users (None) in the future.
It seems that future health concerns are one of the factors for dietary supplement use,
even if respondents are healthy at present. Indeed, some people use dietary supplements
for the prevention of diseases. At this time, there are many studies that examine the
effect of dietary supplements, such as probiotics [46,47], B-complex multivitamin/mineral
supplementation [48], magnesium [49], and omega-3 [50] for anxiety, but there are few
reports on whether anxiety towards health encourages people to use dietary supplements.
Anxiety was associated with dietary supplement/complementary alternative medicine
in cancer survivors [51], women with early breast cancer [52], and patients with liver
disease [53] but not healthy subjects.

The HFNet consumer navigation site contains selected information that dietary supple-
ment users should be aware of, along with the consumers intending to use them. However,
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the awareness of this website is low (0.4–2.2% in this study), regardless of whether people
take medicines or use dietary supplements. On the other hand, “Information for consumers
related to COVID-19” on HFNet provides information on dietary supplements and ma-
terials that claim to prevent coronavirus infection without any scientific grounding. The
awareness of this site was about 33% among dietary supplement users [18]. This may be
due to the fact that the site was mentioned several times in the media and ranks highly in
Japanese Google searches for the keywords “new corona virus” and “dietary supplement”.
In addition, pharmacists and dieticians believe that sufficient information on interactions
between dietary supplements and drugs is not available, both in Japan [26] and other
countries [15]. In this regard, we actively put the information on the interactions between
dietary supplements and drugs on HFNet. Even though only 30% of pharmacists and
dieticians know this database, most of them use it to obtain information on the interactions
between dietary supplements and drugs [26]. In this regard, raising awareness of this
database among not only consumers but also healthcare professionals is the first priority
issue for the prevention of adverse events of dietary supplement use in patients.

There are both strengths and limitations to this study. An online survey can easily
select a target population and randomly allocate participants to each group. Especially
during the COVID-19 pandemic, face-to-face and mail surveys are difficult to carry out.
In this regard, we should collect sufficient samples, even in older generations. However,
participants were limited in terms of the registrants of surveyed companies, and the
characteristics of the internet survey participants included a high level of education, a high
income, and high socioeconomic status [54]. Therefore, we have to consider this point
when making generalizations, especially for older generations. In addition, we did not ask
about details of dietary supplements that participants were using. Therefore, we could not
estimate the risk of interaction between dietary supplements and prescription medicines in
this study.

5. Conclusions

In this survey, many consumers were using dietary supplements as a self-care practice.
However, the perception regarding dietary supplements showed that many dietary sup-
plement users considered them safe and effective, and this perception was independent of
whether they were taking medicines or not. In addition, many dietary supplement users
would potentially use dietary supplements and prescribed medicine concomitantly. In this
regard, information about the risk of interaction should be provided, not only to patients
taking medicines but also directly or indirectly to dietary supplement users via healthcare
professionals.
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38. Wiesner, A.; Gajewska, D.; Paśko, P. Levothyroxine Interactions with Food and Dietary Supplements-A Systematic Review.
Pharmaceuticals 2021, 14, 206. [CrossRef]

39. Singendonk, M.; Kaspers, G.J.; Naafs-Wilstra, M.; Meeteren, A.S.; Loeffen, J.; Vlieger, A. High prevalence of complementary
and alternative medicine use in the Dutch pediatric oncology population: A multicenter survey. Eur. J. Pediatr. 2013, 172, 31–37.
[CrossRef]

40. Klafke, N.; Eliott, J.A.; Wittert, G.A.; Olver, I.N. Prevalence and predictors of complementary and alternative medicine (CAM) use
by men in Australian cancer outpatient services. Ann. Oncol. 2012, 23, 1571–1578. [CrossRef]

41. Syed Mohammad Salleh, S.N.; Farooqui, M.; Gnanasan, S.; Karuppannan, M. Use of complementary and alternative medicines
(CAM) among Malaysian cancer patients for the management of chemotherapy related side effects (CRSE). J. Complement. Integr.
Med. 2021, 18, 805–812. [CrossRef] [PubMed]

42. Kojima, A.; Sato, Y.; Nishijima, C.; Umegaki, K.; Chiba, T. Systematic Review of Case Reports on the Adverse Events Due to
Health Food Intake by Cancer Patients. Yakugaku Zasshi 2019, 139, 1333–1347. [CrossRef] [PubMed]

43. Lee, R.T.; Kwon, N.; Wu, J.; To, C.; To, S.; Szmulewitz, R.; Tchekmedyian, R.; Holmes, H.M.; Olopade, O.I.; Stadler, W.M.; et al.
Prevalence of potential interactions of medications, including herbs and supplements, before, during, and after chemotherapy in
patients with breast and prostate cancer. Cancer 2021, 127, 1827–1835. [CrossRef] [PubMed]

44. Ramos-Esquivel, A.; Víquez-Jaikel, Á.; Fernández, C. Potential Drug-Drug and Herb-Drug Interactions in Patients With Cancer:
A Prospective Study of Medication Surveillance. J. Oncol. Pract. 2017, 13, e613–e622. [CrossRef] [PubMed]

45. Briguglio, M.; Hrelia, S.; Malaguti, M.; Serpe, L.; Canaparo, R.; Dell’Osso, B.; Galentino, R.; De Michele, S.; Dina, C.Z.; Porta, M.;
et al. Food Bioactive Compounds and Their Interference in Drug Pharmacokinetic/Pharmacodynamic Profiles. Pharmaceutics
2018, 10, 277. [CrossRef] [PubMed]

46. Le Morvan de Sequeira, C.; Hengstberger, C.; Enck, P.; Mack, I. Effect of Probiotics on Psychiatric Symptoms and Central Nervous
System Functions in Human Health and Disease: A Systematic Review and Meta-Analysis. Nutrients 2022, 14, 621. [CrossRef]

47. El Dib, R.; Periyasamy, A.G.; de Barros, J.L.; França, C.G.; Senefonte, F.L.; Vesentini, G.; Alves, M.G.O.; Rodrigues, J.; Gomaa,
H.; Gomes Júnior, J.R.; et al. Probiotics for the treatment of depression and anxiety: A systematic review and meta-analysis of
randomized controlled trials. Clin. Nutr. ESPEN 2021, 45, 75–90. [CrossRef]

48. Sarris, J.; Mehta, B.; Óvári, V.; Ferreres Giménez, I. Potential mental and physical benefits of supplementation with a high-dose,
B-complex multivitamin/mineral supplement: What is the evidence? Nutr. Hosp. 2021, 38, 1277–1286. [CrossRef]

49. Boyle, N.B.; Lawton, C.; Dye, L. The Effects of Magnesium Supplementation on Subjective Anxiety and Stress-A Systematic
Review. Nutrients 2017, 9, 429. [CrossRef]

http://doi.org/10.3390/nu6125392
http://www.ncbi.nlm.nih.gov/pubmed/25431879
http://doi.org/10.3358/shokueishi.63.27
http://doi.org/10.3358/shokueishi.47.85
http://doi.org/10.1111/j.1365-2125.2010.03672.x
http://doi.org/10.1016/S0378-4347(00)00104-3
http://doi.org/10.1021/jf0516944
http://doi.org/10.2174/138920008784746391
http://www.ncbi.nlm.nih.gov/pubmed/18537576
http://doi.org/10.1111/j.1365-2125.2006.02755.x
http://www.ncbi.nlm.nih.gov/pubmed/17010103
http://doi.org/10.1046/j.1365-2125.2002.01683.x
http://www.ncbi.nlm.nih.gov/pubmed/12392581
http://doi.org/10.1111/bcp.14404
http://doi.org/10.1186/2046-4053-1-26
http://doi.org/10.1155/2013/898261
http://doi.org/10.1177/0956462416671087
http://doi.org/10.3390/ph14030206
http://doi.org/10.1007/s00431-012-1821-6
http://doi.org/10.1093/annonc/mdr521
http://doi.org/10.1515/jcim-2020-0205
http://www.ncbi.nlm.nih.gov/pubmed/33818034
http://doi.org/10.1248/yakushi.19-00116
http://www.ncbi.nlm.nih.gov/pubmed/31582619
http://doi.org/10.1002/cncr.33324
http://www.ncbi.nlm.nih.gov/pubmed/33524183
http://doi.org/10.1200/JOP.2017.020859
http://www.ncbi.nlm.nih.gov/pubmed/28628392
http://doi.org/10.3390/pharmaceutics10040277
http://www.ncbi.nlm.nih.gov/pubmed/30558213
http://doi.org/10.3390/nu14030621
http://doi.org/10.1016/j.clnesp.2021.07.027
http://doi.org/10.20960/nh.03631
http://doi.org/10.3390/nu9050429


Nutrients 2022, 14, 4114 13 of 13

50. Chambergo-Michilot, D.; Brañez-Condorena, A.; Falvy-Bockos, I.; Pacheco-Mendoza, J.; Benites-Zapata, V.A. Efficacy of omega-
3 supplementation on sertraline continuous therapy to reduce depression or anxiety symptoms: A systematic review and
meta-analysis. Psychiatry Res. 2021, 296, 113652. [CrossRef]

51. Lee, H.R.; Song, Y.M.; Jeon, K.H.; Cho, I.Y. The Association between the Use of Dietary Supplement and Psychological Status of
Cancer Survivors in Korea: A Cross-Sectional Study. Korean J. Fam. Med. 2021, 42, 317–326. [CrossRef] [PubMed]

52. Lapidari, P.; Djehal, N.; Havas, J.; Gbenou, A.; Martin, E.; Charles, C.; Dauchy, S.; Pistilli, B.; Cadeau, C.; Bertaut, A.; et al.
Determinants of use of oral complementary-alternative medicine among women with early breast cancer: A focus on cancer-
related fatigue. Breast Cancer Res. Treat 2021, 190, 517–529. [CrossRef]

53. Henson, J.B.; Brown, C.L.; Chow, S.C.; Muir, A.J. Complementary and Alternative Medicine Use in United States Adults With
Liver Disease. J. Clin. Gastroenterol. 2017, 51, 564–570. [CrossRef] [PubMed]

54. Stopponi, M.A.; Alexander, G.L.; McClure, J.B.; Carroll, N.M.; Divine, G.W.; Calvi, J.H.; Rolnick, S.J.; Strecher, V.J.; Johnson, C.C.;
Ritzwoller, D.P. Recruitment to a randomized web-based nutritional intervention trial: Characteristics of participants compared
to non-participants. J. Med. Internet Res. 2009, 11, e38. [CrossRef] [PubMed]

http://doi.org/10.1016/j.psychres.2020.113652
http://doi.org/10.4082/kjfm.20.0184
http://www.ncbi.nlm.nih.gov/pubmed/34320800
http://doi.org/10.1007/s10549-021-06394-2
http://doi.org/10.1097/MCG.0000000000000617
http://www.ncbi.nlm.nih.gov/pubmed/27479144
http://doi.org/10.2196/jmir.1086
http://www.ncbi.nlm.nih.gov/pubmed/19709990

	Introduction 
	Materials and Methods 
	Participants and Procedures 
	Statistical Analysis 

	Results 
	Characteristics in the Preliminary Survey 
	Self-Care Practice 
	Characteristics in the Further Survey 
	Anxiety 
	Attitude towards Dietary Supplement Advertisements in the hypothetical Setting 
	The Perception of Dietary Supplements 
	Awareness of the Health Food Network Consumer Navigation Site 

	Discussion 
	Conclusions 
	References

