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Introduction
Complementary health approaches are non-mainstream 

practices and used by consumers together with conventional 
medicine distinguished from integrative health, which is a 
coordinated approach to the use of both non-mainstream and 
conventional practice together[1] such as Kampo (Japanese 
herbal medicine) which can be prescribed by doctors. One of 
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the most common complementary health approaches is the 
use of natural products. According to the National Center for 
Complementary and Integrative Health in the U.S., natural 
products are defined as follows, “This group includes a variety of 
products, such as herbs (also known as botanicals), vitamins and 
minerals, and probiotics”[1]. In Japan, non-prescribed natural 
products are commonly known as supplements/health foods, 
herbs such as tea and essential oils, and over-the-counter Kampo 
(Japanese herbal medicine) [2-5].

These natural derived products seem to be safe; however, 
natural products can have several risks [6-8] such as a drug 
interaction with prescribed medications [6] and indirect health 
hazards that arise from not taking steps to receive appropriate 
and timely conventional medical care [7]. However, most patients 
do not disclose such use to their medical practitioners[9].

The use of natural products among people in general clinics 
or the community is common. For instance, in Japan, Shumer et 
al. Reported 32% used herbs or supplements[2] and Hori et al. 
Found 35%, 23% and 19% used vitamins, health foods including 
supplements and Kampo[3], respectively, in general outpatient 
clinics. In community-living people, Fukuda et al., reported the 
frequencies of supplements/health foods (male: 35%, female: 
47%), aromatherapy/herbs (male: 2%, female 7%) and Kampo 
(male: 13%, female: 19%)[5].

In psychiatry, it is necessary for health care professionals 
to understand the reality of patients’ natural product use and 
users’ attitude toward conventional medicine. Many psychiatric 
patients use natural products [10-19] and at the same time, 
often are prescribed medications such as antipsychotic drugs. 
Of the attitudes toward conventional medicine, medication 
adherenceis especially important for psychiatric treatment. For 
example, there is a report that the longest period during which 
no medications appeared to be available was associated with a 
greater risk of hospitalization among psychiatric patients [20]. 
However, the association between medication adherence and the 
use of natural products is currently unknown. For these reasons, 
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it is necessary to investigate the frequency and characteristics 
of patients’ natural product use and the associations between 
natural product use and medication adherence in psychiatry.

The use of natural products among psychiatric patients in the 
world vary from country to country [10-15, 17,18]. For example, 
the frequency of use of herbs and vitamins/minerals were found 
to be 4-26% and 1-16%, respectively, in the U.S., Turkey and 
Taiwan [10-14]. A similar study in the U.S. indicated that 22-
58% of people who have psychiatric symptoms used biologically 
based therapies including herbs and vitamin therapy [16,17]. 
While these surveys reported on natural product use, the reports 
vary even in the same country due to varying study designs and 
different definitions. It is hard to presume that the frequency 
or characteristics of natural product use in Japan is the same as 
previous studies outside of Japan. However, there are no previous 
studies among psychiatric patients in Japan.

This cross-sectional study aimed to clarify: 1) frequency, 
demographic characteristics and correlates with natural product 
use, and 2) the association between medication adherence and 
natural product use among psychiatric outpatients in Japan.

Methods
Study design and participants

This cross-sectional survey was conducted at two psychiatric 
outpatient clinics located in the metropolitan city of Tokyo, Japan, 
from July to October 2016. A total of 253 patients were given self-
reported questionnaires by researchers or medical staff in each 
clinic. Inclusion criteria were patients who received psychiatric 
outpatient treatment, and aged 20 years or older. Patients were 
excluded if psychiatrists determined that they were ineligible to 
participate in the survey due to their mental or physical condition. 
The questionnaire asked about twelve-month use of natural 
products, sociodemographic characteristics, and medication 
adherence. 

Pilot study

Before starting survey, a pilot study was conducted. The 
author decided upon the contents of questionnaires through 
discussion with medical staff at clinics, and with researchers of 
mental health and psychiatric nursing, and natural product users. 
Subsequently, two psychiatric outpatients who met the inclusion 
criteria tested the self-reported questionnaires and discussed 
the comprehensibility of the questionnaires with the author. The 
final version of the questionnaire was completed by revising the 
original version after discussion with patients.

Twelve-month use of natural products

In this study, natural products were defined as a group 
consisting of the following four types: supplements/health foods, 
herbal tea, aromatherapy and Kampo. Prescribed product (e.g., 
prescribed Kampo) was not included in the definition of natural 
products in this study in order to focus on complementary health 
approaches.

Detailed support documentation that contains definitions of 

complementary health approaches and each natural product with 
examples, was enclosed with the questionnaire. In the document, 
natural products were described as follows: “A supplement/
health food is not categorized as regular food and includes 
vitamins, minerals, herbs, etc.,” “Herbal tea is a brewing of dried 
herbs,” “Aromatherapy is a type of naturopathy using essential 
oils,” “Kampo includes prescribed Kampo and over-the-counter 
Kampo (sold at pharmacy or shop).”

The prevalence of natural product use was assessed by the 
following question for each natural product (i.e., supplements/
health foods, herbal tea, aromatherapy and Kampo): “The 
following are questions regarding complementary health 
approaches. Did you use natural products (i.e., supplements/
health foods, herbal tea, aromatherapy and Kampo) in the past 12 
months?” In the case of only Kampo, one more question which we 
prepared was used in order to exclude prescribed products from 
natural products: “Circle if you have used: prescribed Kampo.”

The state of natural product use was assessed by asking four 
further questions: having information about safety and effects 
before the use of natural products; feeling benefit from the use of 
natural products; experienced side effects from natural products; 
and reported the use of natural products to a psychiatrist.

Sociodemographic characteristics

Sociodemographic variables measured in the questionnaires 
included sex (male or female), age (categorized as 20-34, 35-49, 
50-64 and 65+ years old), education (0-11, 12, 13-15 and 16+ 
years), marital status (married, separated-widowed-divorced 
and never married), employment (working or non-working), 
household income (yen) (< 2.5 million, 2.5-4.4 million, 4.5-6.9 
million, 7.0 million+, unknown), smoking, drinking, religion, 
limited activity of daily living (ADL) (No: “I can act without any 
limits” or Yes: “Symptoms inhibit activity of daily living, I lie down 
more than half of the day, or I lie down all day”), use of other 
treatment/support programs such as day treatment center, back-
to-work program or self-help group, and self-reported diagnoses.

Medication adherence

Medication adherence was assessed using the Self-Reported 
Medication-Taking Scale that was developed by Morisky et 
al.[21], a four-item measure of self-reported level of medication 
adherence. The four-items include: forgetting (“Do you ever forget 
to take your medicine?”), carelessness (“Are you careless at times 
about taking your medicine?”), stopping the drug when feeling 
better (“When you feel better do you sometimes stop taking 
your medicine?”) and stopping the drug when feeling worse 
(“Sometimes if you feel worse when you take the medicine, do 
you stop taking it?”). These are rated with a 1 (Yes) or 0 (No). The 
reliability and validity of the English version of the Self-Reported 
Medication-Taking Scale have been confirmed [21]. Kamishima 
et al., developed a Japanese version by translation and back-
translation with permission from the original author [22].

Statistical methods

Statistical analyses were conducted for respondents who were 
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prescribed any medications and answered without missing any 
questions. Respondents who reported any type of natural product 
use were regarded as natural product users. Multiple logistic 
regression analysis was conducted to determine associations 
(odds ratio, ORs) between sociodemographic characteristics 
(i.e., sex, age, education, marital status, employment, household 
income, smoking, drinking, religion, limited activity of daily 
living (ADL) and use of other treatment/support programs) and 
natural product use, using these demographic characteristic 
variables simultaneously in the model. A variable of self-reported 
diagnoses was not included in predictive factors of the logistic 
regression analysis in this study. Because it was difficult to select 
the diagnoses for many respondents who had multiple symptoms. 
The associations (ORs) between medication adherence and 
natural product use were also examined by multiple logistic 
regressions, adjusting for sociodemographic variables. All the 
analyses were conducted with PROC FREQ and PROC LOGISTIC 
from the Statistical Analysis System (SAS) 9.4 for Windows 
statistical package (SAS Institute Inc., Casey, North Carolina, USA).

Ethical considerations

The participants were given documents that explained the 
aims and procedures, voluntary nature of cooperation, and 
anonymity of the study by the medical staff in clinics or the 
author. The participants were informed about the contents of 
the document in writing or verbally. Respondents gave their 
consent by submitting the self-administered questionnaires. 
After respondents completed the questionnaires, they put their 
questionnaires into an envelope individually and anonymously, 
and the sealed envelope was dropped into a collection box that 
the author prepared to maintain confidentiality. 

Results
Two hundred and forty-one patients in two clinics answered 

the questionnaire (response rate, 95%). Statistical analysis 
was conducted for 189 respondents after excluding data from 
respondents who were not prescribed any medications (N=5) 
and data that included any missing questions (N=48, there was 
one overlapping).

Characteristics of respondents

Demographic characteristics of the total respondents, users 
and non-users of natural products are shown in Table 1. The 
number of respondents using natural products was 104 (55%): 
supplements/health foods (such as vitamin, sesamin, etc.) 
(41%), herbal tea (20%), aromatherapy (16%), and over-the-
counter Kampo (Japanese herbal medicines) (8%) (Table 2).The 
most frequent diagnoses were mood disorder (53%), substance 
use disorder (22%), sleep disorder (15%) and anxiety disorder 
(13%) (Multiple answers allowed).

Side effects, and reporting to a psychiatrist about 
the use of natural products

No respondents who used supplements/health foods or 
aromatherapy, 5% of herbal tea users and 13% of over-the-
counter Kampo users, answered that they experienced side 

effects due to natural product use (Table 2).

More than 80% of natural product use was not reported to 
their psychiatrists by the users: 17% of supplement/health foods 
use, 8% of herbal tea use, 20% of aromatherapy use and 13% of 
over-the-counter Kampo use were reported to psychiatrists by 
the users respectively (Table 2). 

Sociodemographic correlates of natural product use in 
the past 12 months

Associations between demographic variables and the use of 
natural products are shown in Table 3. Respondents who were 
female (OR: 4.28, 95% CI: 1.87-9.77, p < .001) or having any 
religion (OR: 2.91, 95% CI: 1.10-7.68, p = .031) were significantly 
associated with natural product use. Respondents aged 65 years 
or older had a significantly smaller probability of using natural 
products (OR: .15, 95% CI: .03-.78, p = .024).

Medication adherence and natural product use

Association between medication adherence measured by 
using the Self-Reported Medication-Taking Scale and natural 
product use are shown in Table 4. Among the respondents who 
reported carelessness with prescribed medications and stopping 
the drug when feeling worse, natural product users were 
significantly fewer (OR: .24, 95% CI: .08-.76, p = .015; OR: .11, 
95% CI: .02-.69, p = .018).

Discussion
This is the first study to illustrate the frequency and 

characteristics of natural product use and the association between 
natural product use and medication adherence in psychiatric 
outpatients in Japan. It was found that 55% of respondents used 
natural products. Significant association with natural product use 
were being female and having any religion. Respondents aged 65 
years or older had a significantly smaller probability of using 
natural products. Most natural product use had not been reported 
to their psychiatrist. Among the respondents who reported 
carelessness with prescribed medications and stopping the drug 
when feeling worse, natural product users were significantly 
fewer.

Frequency and characteristics of natural product use 
for complementary health approaches

This study delineates commonly used natural products for 
complementary health approaches in the past 12 months among 
Japanese psychiatric outpatients. Specifically, more than half of 
psychiatric outpatients used natural products.

Of the natural products, supplements/health foods were 
the most popular and were used by 41% of respondents. Other 
studies for outpatients in clinics other than psychiatry or 
community-living people in Japan also showed similar results, 
which indicated that the most popular natural product among 
Japanese was supplements (23 to 47%)[2-5]. In comparison, 
many studies outside Japan reported that people used herbal 
therapies more than supplements[10-15]. In Japan, supplements 
and health foods are regarded as foods and sold in grocery shops 
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Table 1: Demographic characteristics of total respondents, users and non-users of natural products (NPs) in a cross-sectional survey of psychiatric 
outpatients in Japan

Total respondents (n=189) NP users (n=104) NP non-users (n=85)

n % n % a n % a

Sex

Male 110 58 51 49 59 69

Female 79 42 53 51 26 31

Age (years old)

20-34 32 17 20 19 12 14

35-49 83 44 48 46 35 41

50-64 51 27 29 28 22 26

65+ 23 12 7 7 16 19

(mean ± SD) (47.0 ± 13.9) (45.1 ± 11.9) (49.4 ± 15.7)

Education (years)

0-11 years 33 17 11 11 22 26

12 years 45 24 29 28 16 19

13-15 years 27 14 14 13 13 15

16+ years 84 44 50 48 34 40

Marital status

Married 78 41 49 47 29 34

Separated/widowed/divorced 33 17 13 13 20 24

Never married 78 41 42 40 36 42

Employment

Working 83 44 52 50 31 36

Non-working 106 56 52 50 54 64

Household income (yen/year)

< 2.5 million 76 40 33 32 43 51

2.5-4.4 million 28 15 18 17 10 12

4.5-6.9 million 27 14 20 19 7 8

7.0 million+ 39 21 26 25 13 15

Unknown 19 10 7 7 12 14

Smoking

No 111 59 67 64 44 52

Yes 78 41 37 36 41 48

Drinking

No 144 76 74 71 70 82

Yes 45 24 30 29 15 18

Religion

No 157 83 81 78 76 89

Yes 32 17 23 22 9 11

 Limited activity of daily living (ADL)

No 102 54 61 59 41 48

Yes 87 46 43 41 44 52

Use of other treatment/ support programs

No 117 62 64 62 53 62

Yes 72 38 40 38 32 38
a The percentage indicates the proportion of NP users and non-NP users among total respondents for each category.
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Table 2: Pre-use information, benefit, side effect, and reporting to a psychiatrist of the use of natural products (NPs) by the type of NP among 
psychiatric outpatients in Japan

Type of NPs
Prevalence of NP 

use among all 
respondents (n=189) a

Having information 
about safety and effects 

before use of NPs

Feeling benefit from 
the use of NPs

Experienced side 
effects from NPs

Reported the 
use of NPs to a 

psychiatrist

n % n % b n %  b n % b n % b

Supplement/health 
foods 77 41 45 58 27 35 - - 13 17

Herbal tea 38 20 13 34 14 37 2 5 3 8

Aromatherapy 30 16 17 57 19 63 - - 6 20

Over-the-counter 
Kampo 16 8 9 56 9 56 2 13 2 13

a  A total of 104 respondents (55%) reported the use of any of the four NPs.
b  The percentage indicates the proportion of users of each type of NPs who endorsed the item above.
- No case 

Table 3: Association between demographic variables and the use of natural products (NPs) in psychiatric outpatients in Japan a

OR 95% CI p-value

Sex

Male 1

Female 4.28 (1.87-9.77) <0.001**

Age (years old)

20-34 1

35-49 0.54 (0.19-1.56) 0.253

50-64 0.63 (0.19-2.10) 0.449

65+ 0.15 (0.03-0.78) 0.024*

Education (years)

0-11 years 1

12 years 2.11 (0.65-6.81) 0.213

13-15 years 0.69 (0.17-2.79) 0.607

16+ years 1.93 (0.59-6.35) 0.278

Marital status

Married 1

Separated/widowed/divorced 0.54 (0.17-1.70) 0.293

Never married 0.51 (0.20-1.32) 0.163

Employment

Working 1

Non-working 0.91 (0.41-1.99) 0.808

Household income (yen/year)

< 2.5 million 1

2.5-4.4 million 1.97 (0.65-5.97) 0.23

4.5-6.9 million 3.16 (0.97-10.23) 0.056

7.0 million+ 1.59 (0.51-4.89) 0.424

Unknown 0.76 (0.23-2.52) 0.65

Smoking

No 1
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Yes 0.91 (0.44-1.89) 0.808

Drinking

No 1

Yes 2.39 (1.00-5.73) 0.05

Religion

No 1

Yes 2.91 (1.10-7.68) 0.031*

Limited activity of daily living (ADL)

No 1

Yes 0.61 (0.30-1.24) 0.173

Use of other treatment /support programs

No 1

Yes 1.26 (1.58-2.74) 0.559
a

  Odds ratio (OR), the 95% confidence interval (95% CI) and p-value estimated by using multiple logistic regression with entering all demographic 
variables in the model. 
* p<.05, **p<.01

Table 4: Association between medication adherence measured by using the Self-Reported Medication-Taking Scale and natural product (NP) use

 

Total respondents 
(n=189) NP users  (n=104) NP non-users (n=85)

OR b 95% CI b p-value b

N % a N % a N % a

Forgetting

  No 76 40 42 40 34 40 1    

  Yes 113 60 62 60 51 60 0.98 (0.46-2.11) 0.957

Carelessness

  No 163 86 96 92 67 79 1    

  Yes 26 14 8 8 18 21 0.24 (0.08-0.76) 0.015*

Stopping the drug when feeling better

  No 165 87 90 87 75 88 1    

  Yes 24 13 14 13 10 12 2.46 (0.77-7.86) 0.127

Stopping the drug when feeling worse

  No 179 95 101 97 78 92 1    

  Yes 10 5 3 3 7 8 0.11 (0.02-0.69) 0.018*

a All respondents were prescribed any medication. The percentage indicates the proportion of respondents who endorsed each category of the Self-
Reported Medication-Taking Scale among the total respondents, NP users and NP non-users.
b Odds ratio (OR), the 95% confidence interval (95% CI) and p-value of NP use associated with each category of the Self-Reported Medication-
Taking Scale were estimated by using multiple logistic regression adjusting for all demographic variables (i.e., sex, age, education, marital status, 
employment, household income, smoking, drinking, religion, limited activity of daily living (ADL), use of other treatment/support programs) in the 
model. * p<.05

without any legal regulations controlling supplement sales. 
Therefore, it is easier to obtain supplements and health foods 
compared to non-prescribed herbal medicines. This might have 
influenced the higher frequency of supplements/health foods use 
in Japan.

The frequency of use of herbal tea (20%), and aromatherapy 
(16%) in this study exceeds that of herbs and aromatherapy use 
in Japanese community-living people in the study by Fukuda et al. 

in 2006[5]. The reported frequency of aromatherapy or herbs was 
2% in male and 7.1% in female [5]. One of the possible reasons 
for the higher frequency of herbal tea and aromatherapy use in 
2016 in comparison to the findings in 2006 is because herbal teas 
and aromatherapy has become more familiar to Japanese in the 
last 10 years. Another reason may be due to the characteristics 
of symptoms among respondents. The most frequent diagnoses 
of the respondents in this study were neuropsychiatric 
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symptoms such as anxiety, depression and sleep disorder. It is 
reported that people who have neuropsychiatric symptoms use 
more complementary health approaches than people without 
neuropsychiatric symptoms [13,15,16,19]. On account of this, 
the frequencies of use of herbal tea and aromatherapy among 
psychiatric outpatients in this study might have been higher than 
the findings from Fukuda et al. among community-living people 
other than psychiatric patients.

From the findings of this study, the frequency of experiencing 
side effects of herbal tea, aromatherapy and over-the-counter 
Kampo were 5, 0, and 13%, respectively, and were similar to 
experience of side effects with Kampo (12%) and aromatherapy/
herbal therapy (3%) among patients who have severe chronic 
disease in Japan in 2015[8]. The same study reported that 13% 
experienced side effects from supplements/health foods [8], 
interestingly, no one reported side effects from supplements in 
this study, which may be attributable to that respondents used 
mild natural products in the present study, such as vitamins.

This study showed a lower number for reporting natural 
product use to their psychiatrists compared to 23% for those 
reporting use to physicians in Japanese family medicine clinics[2]. 
Some reasons for not reporting their natural product use to their 
doctors are reported. According to Robinson et al., one of the 
reasons might be that patients felt it unnecessary to report such 
use to doctors [9]. Many psychiatric patients in this study might 
also feel that it is not necessarily to report their natural product 
use to their doctors. 

Demographic characteristics of natural product use

Female gender was significantly associated with natural 
product use. This result is similar to previous studies among 
psychiatric patients in the U.S [12,13,15-17].

Older respondents had a smaller probability of using natural 
products in this study and this was similar to a nationwide 
study among community-living people in the U.S [15]. Younger 
psychiatric patients might have a preference for active health 
related behavior such as natural products use compared to older 
patients.

Respondents who have any religion use natural products 
more than respondents who did not have any religion. People 
who believe in religion might have associated health-related 
values and beliefs, and may use numerous approaches related to 
health. Mohammad et al. also demonstrated such health-related 
values and beliefs were factors in the use of complementary 
health approaches [23].

Medication adherence and natural product use

Natural product users reported less carelessness with 
prescribed medications and not stopping the drug when feeling 
worse. In other words, natural product users tend to be careful 
about medications and continuing taking medications even if 
they are in poor condition. That is to say, natural product users’ 
attitudes toward some aspects of conventional medicine were 
more adherent than non-users. This is similar to findings among 

psychiatric outpatients in Taiwan in 2005[18]. They found that 
complementary health approach users were more likely to visit 
psychiatrist and clinics [18]. The use of natural products might be 
one of the help-seeking behaviors for psychiatric outpatients who 
use natural products. They might utilize both natural products 
and prescribed medications proactively to improve their own 
condition. This may be a reason for why medication adherence 
for natural product users was higher in this study. 

Limitations

This study has several limitations. First, participants were 
recruited at only two psychiatric clinics in Tokyo. These clinics 
focus especially on treatment for patients having substance use 
disorders and patients who aim to return to work, respectively. 
Consequently, many respondents in this study had substance 
use, mood, sleep or anxiety disorders. Therefore, the diagnostic 
distribution in this study was specific, for instance there are a few 
respondents who were diagnosed with schizophrenia, and this 
study may not represent general psychiatric outpatients in Japan. 
Second, we could not recruit natural product users who were 
not using psychiatric care and had stopped going to outpatient 
clinics. Future research that includes various respondents, who 
have difficulties related to mental health, including people who 
are not receiving any psychiatric treatments, is required.

Conclusion
In conclusion, more than one in two psychiatric outpatients in 

Japan used some form of natural products such as supplements 
and herbs for their mental or physical health. Natural product 
users reported being more careful with prescribed medications, 
while only a few reported the use of natural products to 
psychiatrists. Many health care providers may not be aware of 
patient natural product use. Health care providers had better 
communicate with patients about the use, the effects and any 
possible risks of natural products for patients’ safe and good 
relationship between patients and health care providers.
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