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Abstract: A potential method of health promotion using the traditional wooden brass instrument the
didgeridoo was examined, especially in terms of mood, stress, and autonomic nerve stabilization.
Twenty Japanese healthy subjects undertook 10 lessons of the Didgeridoo Health Promotion Method
(DHPM) and a moods questionnaire, blood pressure, salivary amylase (sAmy) as a stress marker, pulse
rate and autonomic balance expressed by Ln[low frequency (LF)/High frequency (HF) were examined
twice before the entire lessons and once before and after each lesson. The subjects had improved total
mood disturbance (TMD: overall mood disorder degree) as measured by the Japanese version of the
Profile of Mood States 2nd Edition (POMS2) as a result of taking the lessons. The pulse of the subjects
decreased after the lessons, which correlated with a reduction in sAmy. Additionally, it was found
that sAmy decreased after the lessons with increasing age of the subject, subjects with higher TMD
before the lessons, or subjects with higher sAmy values before the lessons. With autonomic balance
measured by Ln[LF/HF], subjects who had parasympathetic dominance as a result of the lesson were
significantly more frequent. Additionally, it has been shown that Ln[LF/HF] decreased over 10 weeks,
and it is also clear that the effect is sustained. Health promotion is an important concern for societies
as a whole. In this study, it became clear that the DHPM affected mood, stress, and autonomic stability.
Future studies should focus on monitoring the effects of continuing the lessons for a longer period
of time. Additionally, physical effects such as strength of respiratory muscles should be examined.
DHPM may be employed in the work place to promote the mental health of workers as well as in
regional neighborhood associations/communities.
Keywords: didgeridoo health promotion method; mood; POMS2; TMD (total mood disturbance);
salivary amylase; autonomic nerve balance

1. Introduction
Health promotion is one of the most important concepts with regard to the prevention of diseases
caused by social and environmental circumstances [1–3]. Flynn described health promotion as a
community problem-solving process [1]. However, its implementation is a major endeavor and begins
with small group environments such as work places or regional neighborhood associations/communities
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to disseminate various health promotion methods. As reported by van Herten and van de Water, there
are many targets and determinations regarding global health and health promotion [2]. Thus, it is
important to think globally and to act locally, starting with small community groups to educate and
train people in health promotion methods. Most people in developed countries are exposed to various
stresses derived from social interactions in working environments and personal activities of ordinary
lives [4–6].
However, there may be several issues such as costs for health promotion. McDaid and Park have
referred to the marked costs involved in health promotion. It would be relatively easy in high-income
countries, especially in the areas of mental health and well-being and/or primary prevention of poor
mental health through health-related means. Joyce et al. have indicated that mental health and
anxiety are some of the most important health problems in workplaces and that empirically supported
interventions should be performed to maintain the mental well-being of workers [6]. Of course,
health promotion depends on multiple factors.
Various governmental policies should be enacted and encouraged, such as efforts to increase
the rate of medical checkups, legal measures to reduce mental stress at the workplace, and efforts to
prevent diseases through health education [1–3]. Additionally, people need to possess an awareness
and motivation for health promotion. It is important to improve the physical and mental well-being of
citizens through daily activities and lifestyle habits that relieve stress. In particular, mood stabilization
on a daily basis is very important, general methods need to be embraced that do not induce excessive
mental stress, and efforts to stabilize autonomic nerves are required to help improve personal health.
Health promotion can be understood in terms of the enactment of primary prevention strategies.
When focusing on mental health and emotional well-being, it is important that these strategies be
performed continuously and without the requirement of considerable effort. Furthermore, more
effective strategies might include contact with other individuals to facilitate the collective experience
and enjoyment of, for example, music or art, or situations that relieve tension and stress. If a new
strategy or method can be devised for health promotion, it is necessary to assess the efficacy of such
a method by examining mood surveys, the degree of mental stress, and changes in the autonomic
nervous system. On that basis, it is important to consider what types of daily life situations need to be
introduced as part of the method to expand its usefulness to as many people as possible.
The didgeridoo is an Aboriginal brass instrument that is indigenous to the Australian continent.
Although it is wooden, it is classified not as a woodwind instrument but as a brass instrument by the
sound generation principle [7,8]. One of the authors, T. Kojima, has been mastering the traditional
wooden brass instrument the didgeridoo since 2000, and has been active as a performer and performance
leader. It has been acknowledged that the promotion of abdominal breathing, moderate stimulation
of respiratory muscles, and stimulation such as overtones and vibration of sounds associated with
didgeridoo performance may lead to health promotion. Additionally, in 2014, the Didgeridoo Health
Method Promotion Society (DHMPS) was established, along with development of the didgeridoo
health promotion method (DHPM), which includes a trainer of the DHPM referred to as a Meister, has
been deployed nationwide in Japan.
Regarding the didgeridoo, several reports have been published in which the effects of didgeridoo
playing on strengthening respiratory muscles were examined. Most of the subjects in these studies
comprised patients with bronchial asthma or sleep apnea syndrome [9–11]. Puhan et al. assessed the
effects of didgeridoo playing on daytime sleepiness and other outcomes related to sleep and found
a reduction in collapsibility of the upper airways in patients with moderate obstructive sleep apnea
syndrome and snoring [9]. They found that regular didgeridoo playing is an effective alternative
treatment that is well accepted by patients with moderate obstructive sleep apnea syndrome [9].
Eley et al. focused on bronchial asthma since the prevalence of asthma in Australian Aboriginal
people is relatively high. They found that playing the didgeridoo had a positive effect in controlling
asthma [10,11].
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In this study, we observed the effects of the DHPM (comprising playing practice as the “health
promotion method” and including preparatory exercises) in terms of mood fluctuation, mental stress
index, and autonomic nervous regulation. This study was performed since one of the authors
(T. Kojima), a Meister of DHPM and didgeridoo player, heard many anecdotal accounts of students
indicating that playing the didgeridoo leads to an increased feeling of relaxation and a general
improvement of mood. Hence, we attempted to examine the effects of DHPM lessons on mood, stress
and the autonomic nervous system. There has not been any research evidence found about the topic of
this article.
The DHPM classes were performed as described below. Figure 1A shows a didgeridoo being
played by one of the authors, T. Kojima. Usually, didgeridoo is played while sitting down on the
floor or on a chair. Several types of didgeridoo are introduced in Figure 1B. This instrument is the
world’s oldest wooden instrument that Aboriginal natives, with a history of over 4000 years, used in
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Figure 1. Didgeridoo performance and health promotion method classroom. (A) Just before playing
the didgeridoo. (B) Various didgeridoos. (C) A lesson of the Didgeridoo Health Promotion Method
in progress.

2. Materials and Methods
2.1. Subjects
Subjects comprised 20 Japanese beginners (one male and 19 females, average 42.7 ± 12.7 years
of age, median, 43 years of age) who started playing didgeridoo for the first time at the DHMPS
Okayama branch. While all subjects lacked moderate to severe diseases, those with common diseases
such as hypertension and diabetes mellitus were included. This study was approved by the Kawasaki
Medical School Ethics Committee (Issue No. 2416, date of approval 13 June 2016). Among subjects
recruited by the DHMPS Okayama branch and interested in playing didgeridoo, subjects of this study
were approached verbally and in writing, and those from whom written consent was obtained were
recruited as subjects in this study.
2.2. Actual Methods in DHPM
Figure 2 shows an overview of the preparatory movement of the DHPM. This was a 10-min
preparatory movement. During these 10 min, subjects were encouraged to feel a sense of oneness
with nature and the vibration of the brainstem, to feel a sense of oneness with the next person, to
loosen the whole body, and to engage in mind relaxation. Thereafter, subjects tried to engage in an
actual performance.
Figure 3 shows details of the DHPM. Students generated sounds while playing with a plastic
tube that imitated a didgeridoo. The details were as follows. Since this DHPM is not a performance
involving the playing of a didgeridoo itself, the plastic tube is used as a tool in this health method, so
the left and right arms (near the mouth, with arms extending forward to support the tube) are reversed.
Additionally, students attempted to generate various sounds by movement of the lips. Finally, students
cooled down and finished one lesson. It was a lesson that required about one hour to complete.
2.3. Research Schedule
Figure 4 shows the lesson of the subject and the schedule employed for examination of the biological
responses. Subjects that participated in this study undertook 10 lessons of the DHPM, with the initial
(intense) period of the DHPM in the 10-week course comprising two lessons a week (3 weeks, 6 lessons),
and the final (more relaxed) period comprising lessons once every two weeks (8 weeks, 4 lessons). As a
control, measurements of biological response were performed twice prior to the commencement of
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actually blow and make a sound and practice the health promotion method. An execution of a lesson.
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F: Comprised 5 stages such as “Fatigue” and “I get tired”. A higher score indicates an increased
feeling of being tiredness.
C: Confusion, five items such as “Confusion”. A higher score indicates increased confusion and
less thought.
V: Vigor (Vigor), 5 items such as “Vivid”. As this item is a positive item, unlike the other five
scales, a lower score indicates that the activity is lost.
Total Mood Disturbance (TMD) was also calculated. This is a comprehensive expression of
negative mood state (calculation formula below). The higher the main score, the more negative
the mood, determined as follows: TMD = {[anger-hostility] + [confusion-embarrassment] +
[depression-depression] + [fatigue-lethargy] + [tension-anxiety]} − [vigor-vitality]
2.5. Blood Pressure and Pulse Rate
Blood pressure and pulse rate were measured at resting, sitting on a chair, placing the arm at the
height of the heart, and measuring mainly on the right forearm.
2.6. Saliva Amylase
The subjects first rinsed their mouths before the lesson, performed POMS2 questionnaire responses,
had their blood pressure measured, followed by sAmy measurements [14,15]. After placement of
the dedicated stick (Nipro saliva amylase monitor chip Product Code 59-010) under the tongue for
30 s, the concentration of Amylase was measured using a salivary amylase monitor® according to the
manufacturer’s instructions. The results were recorded on a special form.
2.7. Measurement of Autonomic Balance
Pulse waves were measured using a TAS9VIEW® pulse oximeter (YKC, Tokyo, Japan).
The measurement time was 3 min. In this device, by analyzing changes in the volume of arterioles
at the fingertips with a waveform, a large number of indices can be displayed based on the average
waveform type and the fluctuation width of the pulse interval. From the time series data of fluctuation,
the high frequency fluctuation component (HF component) corresponding to respiratory fluctuation
and low frequency component (LF component) corresponding to the Mayer wave, which relates to
blood pressure fluctuation, were extracted. The autonomic nervous balance indicated by Ln[LF/HF]
was used as an evaluation item [16,17]. According to the instruction manual of this device, normally, a
value of less than 2.0 is defined as a “basic value”, 2.0 or more and less than 5.0 as “attention”, and 5.0
or more as “stronger attention”. In these cases, since “attention” and “stronger attention” are the ratio
of LF/HF, the balance between the sympathetic nerve expressed by LF and the parasympathetic nerve
of HF is high, that is, we have sympathetic dominance and the degree of tension and stress is high.
2.8. Statistical Analysis
Statistical analyses were performed using SPSS version 22 (IBM, Chicago) or Microsoft Office
Excel 2013. A significant difference was shown if the degree of risk was less than 5% (p < 0.05).
3. Results
3.1. Evaluation of Mood: POMS2
Figure 5A shows the mean and standard deviation of TMD before and after 10 lessons for each
of the 20 subjects. There were eight subjects with significantly lowered TMD, and two subjects with
p values between 0.05–0.1 were judged as “tended to decline”. Additionally, 18 subjects fell, while
2 subjects rose in terms of whether the averaged TMD value decreased or increased after the lesson
compared to that before the lesson, and not the statistical comparison between ‘before’ and ‘after’
lessons. As shown in Figure 5B, if it is assumed that values would decrease or increase by half,
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Assuming that the predicted value would decrease or rise by half, the results indicated a decrease in
were compared. Assuming that the predicted value would decrease or rise by half, the results
18 subjects and a rise in 2 subjects. In the chi-squared test, there were many subjects who dropped
indicated a decrease in 18 subjects and a rise in 2 subjects. In the chi-squared test, there were many
significantly (p = 0.00035).
subjects who dropped significantly (p = 0.00035).

A decrease in TMD can be understood as a decrease in negative mood, and these results indicate
A decrease in TMD can be understood as a decrease in negative mood, and these results indicate
that taking the DHPM lessons results in improved mood state.
that taking the DHPM lessons results in improved mood state.
The relationship between the change before and after a lesson (post-value minus pre-value) of
The relationship between the change before and after a lesson (post-value minus pre-value) of
the TMD (measured before and after 10 lessons in 20 subjects) is shown in Figure 6. The relationship
the TMD (measured before and after 10 lessons in 20 subjects) is shown in Figure 6. The relationship
between the age (Figure 6A) and the average value of the TMD before the lesson is also shown
between the age (Figure 6A) and the average value of the TMD before the lesson is also shown (Figure
(Figure 6B). All showed a significant inverse correlation.
6B). All showed a significant inverse correlation.
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3.2. Blood Pressure and Pulse
3.2. Blood
Pressurewas
and Pulse
Blood
pressure
compared before and after lessons or twice before the entire lessons began
and after the entire lessons ended. However, no particular change was observed.
In Figure 7A, the fluctuation in the average value of the pulse-rate of the 20 subjects as measured
by TAS9VIEW® is shown before and after each of the lessons. Interestingly, in all but three (5th, 7th, and
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all of the 10 lessons of the 20 subjects: the pulse rate declined in 15 subjects and rose in 5 subjects.
The chi-squared test was performed with each half as a predicted value. There were many subjects
whose value decreased significantly. (C) For salivary amylase, the horizontal axis shows the average
value before each lesson of the 20 subjects, and the vertical axis shows the change in the average values
(post-value minus pre-value) before and after the lessons of these subjects. This shows a significant
inverse correlation. (D) Horizontal axis: change in pulse rate value of the 20 subjects as measured by
TAS9VIEW® (post-value minus pre-value); vertical axis: change in salivary amylase value before and
after lessons of the subjects (post-value minus pre-value). This shows a significant positive correlation.
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3.3. Stress Index: sAmy
With regard to sAmy levels, we examined changes before and after a lesson, in subjects as a whole,
or individually, with no apparent difference being observed.
However, as shown in Figure 7C, in individual cases, subjects who showed a higher mean
of pre-lesson values (X-axis) showed a greater decrease in the average changes (post-value minus
pre-value) of sAmy in 10 lessons (Y-axis). This showed an inverse correlation with significant difference.
This result indicates that the higher the stress level before the lesson, the more readily the stress relief
effect of the lesson appears.
Furthermore, as shown in Figure 7D, the correlation between the mean value of the changes
(post-value minus pre-value) in sAmy for the entire 10 lessons of each subject and the pulse changes
(post-value minus pre-value) indicates a positive correlation with statistical significance. The results
show that subjects who showed greater decreases in stress index as determined by sAmy levels revealed
greater decreases in pulse rate changes, which indicates the predominance of the parasympathetic
effect. Thus, it was found that the stress reduction effect of the DHPM is inferred from the results of
sAmy and pulse rate.
3.4. Autonomic Nerve Balance: Ln[LF/HF]
The autonomic nervous balance was measured with Ln[LF/HF] as calculated by TAS9VIEW® .
As shown in Figure 8A, the average value of Ln[LF/HF] variation (post-value minus pre-value) of
20 subjects in 10 lessons decreased, except for the 4th and 9th lessons. If it is assumed that half of the
lessons will result in a drop and the other half in a rise, then the results will be significantly different in
the chi-squared test as shown in Figure 8B. This result indicated that the predominant effect of the
DHPM was related to the parasympathetic nerve. Furthermore, as shown in Figure 8c, the number of
times the decrease or increase in Ln[L/HF] was greater for the 10 lessons was examined. The results
indicated that 12 subjects showed decreased Ln[LF/HF] more often after the lesson than before the
lesson, 3 subjects remained unchanged, and 5 subjects showed increased Ln[LF/HF]. If half of the
subjects were assumed to fall and half were to rise, the chi-squared test significantly showed that the
number of subjects who showed decreases was large.
Additionally, the aforementioned analyses were performed for the entire group of 10 lessons or
all 20 subjects, with the initial (intense) period of the DHPM in the 10-week course comprising two
lessons a week (3 weeks, 6 lessons) and the final (more relaxed) period comprising lessons once every
two weeks (8 weeks, 4 lessons). This implementation of intense and more relaxed lesson periods was
designed to determine whether the effects on the autonomic nervous system caused by the DHPM
were sustainable, as determined by Ln[LF/HF].
As shown in Figure 8D, the pre-values of Ln[LF/HF] for each lesson in the 20 subjects during
the final (more relaxed) lessons (7th to 10th lessons) were significantly lower compared to the two
control measurements determined prior to the commencement of the first lesson. Furthermore, the
pre-values of Ln[LF/HF] for each lesson in the 20 subjects during the final (more relaxed) period (7th to
10th lessons) were significantly lower compared with the pre-values of Ln[LF/HF] for each lesson in
the 20 subjects during the initial (intense) period of the lessons (the 1st to 6th lessons). Additionally,
post-values of Ln[LF/HF] for each lesson in the 20 subjects during the initial period (the 1st to 6th
lessons) or the final period (7th to 10th lessons) tended to be lower compared with that observed prior
to the commencement of the lessons.
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These results suggested that continuous practice of the DHPM leads to stabilization of autonomic
nervous balance and formation of a parasympathetic-dominant condition in daily life.
4. Discussion
Awareness of health promotion by the general public is increasing, and various health promotion
methods are being advocated. At the first, the results and connection to similar studies will be
discussed, then the reflection of the study will be summarized and finally applications of the research
results into the area of health promotion suggested.
One of the authors, T. Kojima, became familiar with playing the traditional wooden brass
instrument referred to as a didgeridoo and devised the DHPM (playing practice as a “health promotion
method” including preparatory exercises). It was thought that by employing this method, in addition
to strengthening respiratory muscles and other appropriate muscles and contributing towards positive
mental aspects, stabilization of patients could be achieved. Therefore, the effects of the DHPM were
observed and documented from the viewpoint of mood fluctuation, stress index (both mentally and
physically), and autonomic nervous control.
Physical effects such as enhancement of respiratory muscles are also considerable after taking
DHPM lessons. However, in this study series, lessons were performed in a small private room, and not
in a hospital or laboratory. Although the spirometer is an effective instrument in measuring respiratory
muscle strength, it was impossible to use this device in the private room where lessons were conducted.
This is why we focused on mood, stress, and the autonomic nervous system in this study. Future
investigations of respiratory muscle strength will be performed based on this study.
Mood change measured by POMS2 assumed that in 10 lessons, the negative mood would be
mitigated and it would be possible to form a foundation to live in a vivid mood. This effect was greater
in subjects who were older or had higher TMD prior to the lessons. The utility of the DHPM was
observed for subjects who had a negative mood.
Furthermore, it was recognized that pulse balance was significantly reduced after the lessons and
that the parasympathetic nerves were dominant even in the autonomic nervous balance observed in
the pulse measurement. Additionally, as a result of monitoring the stress levels by the measurement of
sAmy, although no clear result was obtained for each lesson or subject, it was found that the higher the
value before the lesson, the greater the reduction before and after the lesson. Furthermore, this showed
a positive correlation with pulse changes. That is, the value of sAmy, which is a stress indicator, also
decreased together with the decrease in pulse rate after receiving lessons (the degree to which the
parasympathetic nerves dominate). The fact that these several indicators show the same inclination
supports the notion that the DHPM provides a stress-relieving action.
Additionally, regarding changes in the autonomic nervous system and considering the pulse
as a heart rate monitor, the autonomic nervous balance was examined using a pulse oximeter and
Ln[LF/HF] determined. The results also showed parasympathetic dominance in many of the lessons
and in many subjects as well as other indicators. Furthermore, the DHPM implemented by subjects on
this occasion consisted of a 10-week schedule, with the initial (intense) period comprising two lessons
a week (3 weeks, 6 lessons) and the final (more relaxed) period comprising lessons once every two
weeks (8 weeks, 4 lessons). In the final period, it became clear that the autonomic nervous balance as
measured by Ln[LF/HF] became parasympathetic-dominant. These results suggested that each lesson
and their continuation would lead to a state of parasympathetic dominance, that is, relaxation of stress,
relaxation of excessive tension as a way of living, and stability.
DHPM has a mental or autonomic nervous control effect. Additionally, although it has not been
verified in this study, physical effects such as the enhancement of respiratory muscles are also assumed.
From these results, it is thought that the DHPM should be recommended as one means of contributing
towards health promotion in both mind and body.
There are some limitations of this study. One of these concerns the absence of a control group
due to the difficulties involved in enrolling healthy people with similar backgrounds to non-control
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subjects in terms of life-style, eating habits, physical training status, and other parameters. This is why
measurements were performed twice before the commencement of DHPM training. Furthermore,
when obtaining informed consent, we explained the aim and purpose of this study, the nature of the
instruments to be employed, and what these instruments might reveal in this study. Thus, subjects
were essentially aware that DHPM might influence mood, stress, and the autonomic nervous system.
In an effort to minimize or avoid the effects of this awareness on experimental outcomes, parameters
were measured twice before subjects commenced with DHPM lessons.
In this study, it was verified that DHPM induces mood improvement, stress reduction, and
parasympathetic dominance of the autonomic nervous system, even with the above limitations. This is
a health promotion method that can be fully evaluated in terms of the promotion of mental health
and emotional well-being. How can this method be applied to daily life? The DHPM comprises one
lesson twice a week for the first two weeks, and after that time lesson frequency can drop to once
every two weeks. As shown in Figure 1C, classroom sizes preferably comprise small groups of up
to about 20 people. Lessons will usually be completed within about one hour or in less time for
experienced participants. Given this situation, it is possible to set up a classroom at lunchtime at a
workplace or after working hours. In recent occupational health considerations, the importance of
primary prevention and further prevention of mental health disorders has been emphasized [4–6].
Furthermore, rehabilitation of individuals with mental health problems and return to work as tertiary
prevention strategies are also issues. It would be beneficial to introduce this method for the purposes
of primary prevention and tertiary prevention. Furthermore, by establishing DHPM classes within the
local community, it will help to improve communication among residents, and the level of individual
health throughout the region will increase. These aims are consistent with the proposed concept.
The didgeridoo health method promotion society is also focusing on the training of leaders
(Meisters) who will teach the DHPM. The implementation of this health method is also appropriate
for lesson groups comprising a few to about twenty people (Figure 1C), and the training of Meisters
is also necessary for its continued implementation. Henceforth, in addition to targeting the general
healthy public, the DHPM can be implemented by companies and factories as a form of health
promotion. Workers in various industries and factory settings have recently been encouraged to
engage in physical activities at the gym. Gazmararian et al. evaluated the effectiveness of addressing
multiple barriers to physical activity (PA) using interventions at the workplace. Their results showed
that there was no significant improvement when a group was involved in gym activity alone compared
to the control. However, with education based on physical training in the gym, improvements
were sustained for over 9 months [18]. Partonen et al. reported that supervised physical exercise
combined with exposure to bright light appears to be an effective intervention for improving mood
and certain aspects of health-related quality of life in the winter time [19]. Since their report dealt with
subjects in Finland, bright lights might be an important factor in domestic circumstances. However,
a combination of physical exercise and mental health promotion is certainly better for total health
promotion. Additionally, if these workers performed DHPM twice a week, it would enhance their
physical as well as their mental health. Another appealing aspect of DHPM concerns the involvement of
regional neighborhood associations/communities, where DHPM lessons allow for up to approximately
twenty people to participate concurrently. Thus, it is better to begin with small groups in regional
communities and then spread to other community groups. These efforts should assist in facilitating
health promotion using the didgeridoo.
In the future, the health promoting effects of DHPM should be examined in comparison with
other resembling methods. We believe the DHPM is unique because of improving mental as well as
physical status, although physical changes were not examined in this study with limitation of location
of DHPM. There are many active health promotion methods such as jogging, training at the gym
for physical status. In addition, some nutrition, oral supplements such as vitamins, and scant meals
are also provided. To compare these methods and DHPM, DHPM may possess advantage for costs;
however, it needs Meister/teachers for training and location since DHPM makes not small sounds.
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Once people experienced DHPM, they may take care of their physical and mental health more than
before. This may make them be much healthier.
5. Conclusions
The DHPM was developed and evaluated regarding mood, mental stress, and stability of
autonomic nervous system. As a result, the subjects who completed the 10-week DHPM revealed
improvement of mood. In addition, stresses measured by sAmy decreased after the lessons with
increasing age of the subject. Moreover, it has been shown that autonomic nerve system tended toward
parasympathetic dominant over the 10 weeks, and it was also clear that the effect was sustained.
Taken together, the DHPM is an adequate tool for health promotion. Expansion and distribution of the
DHPM for work places as well as regional neighborhoods should be considered.
Author Contributions: Conceptualization, T.K. and T.O.; methodology, S.L. and S.Y.; formal analysis, S.L. and
T.O.; investigation, S.L., S.Y., and N.K.-T.; writing—original draft preparation, S.L.; writing—review and editing,
T.O.; supervision, N.S., K.Y., and Y.N.
Funding: This research received no external funding.
Acknowledgments: In this section you can acknowledge any support given which is not covered by the author
contribution or funding sections. This may include administrative and technical support, or donations in kind
(e.g., materials used for experiments).
Conflicts of Interest: Among the authors, T. Kojima is a director of the General organization corporation
Didgeridoo Health Method Promotion Society. The research expenses of this study were funded by other authors’
internal research funds. The Didgeridoo Health Method Promotion Society and T. Kojima were involved only in
the practice of the health promotion method. There are no other conflicts of interest.

References
1.
2.
3.
4.
5.
6.

7.
8.
9.

10.
11.
12.

Flynn, B.C. Healthy cities: Toward worldwide health promotion. Annu. Rev. Public Health 1996, 17, 299–309.
[CrossRef] [PubMed]
van Herten, L.M.; van de Water, H.P. New global health for all targets. Bmj 1999, 319, 700–703. [CrossRef]
[PubMed]
O’Neill, M.; Hills, M. Education and training in health promotion and health education: Trends, challenges
and critical issues. Promot. Educ. 2000, 7, 7–9. [CrossRef] [PubMed]
McDaid, D.; Park, A.-L. Investing in mental health and well-being: Findings from the DataPrev project.
Health Promot. Int. 2011, 26 (Suppl. S1), i108–i139. [CrossRef] [PubMed]
Ndjaboué, R.; Brisson, C.; Vézina, M. Organisational justice and mental health: A systematic review of
prospective studies. Occup. Environ. Med. 2012, 69, 694–700. [CrossRef] [PubMed]
Joyce, S.; Modini, M.; Christensen, H.; Mykletun, A.; Bryant, R.; Mitchell, P.B.; Harvey, S.B. Workplace
interventions for common mental disorders: A systematic meta-review. Psychol. Med. 2016, 46, 683–697.
[CrossRef] [PubMed]
Tarnopolsky, A.; Fletcher, N.; Hollenberg, L.; Lange, B.; Smith, J.; Wolfe, J. Acoustics: The vocal tract and the
sound of a didgeridoo. Nature 2005, 436, 39. [CrossRef] [PubMed]
Fletcher, N.H.; Hollenberg, L.C.; Smith, J.; Tarnopolsky, A.Z.; Wolfe, J. Vocal tract resonances and the sound
of the Australian didjeridu (yidaki) II. Theory. J. Acoust. Soc. Am. 2006, 119, 1205–1213. [CrossRef] [PubMed]
Puhan, M.A.; Suarez, A.; Lo Cascio, C.; Zahn, A.; Heitz, M.; Braendli, O. Didgeridoo playing as alternative
treatment for obstructive sleep apnoea syndrome: Randomised controlled trial. Bmj 2006, 332, 266–270.
[CrossRef] [PubMed]
Eley, R.; Gorman, D.; Gately, J. Didgeridoos, songs and boomerangs for asthma management. Health Promot.
J. Aust. 2010, 21, 39–44. [CrossRef]
Eley, R.; Gorman, D. Didgeridoo playing and singing to support asthma management in Aboriginal
Australians. J. Rural Health 2010, 26, 100–104. [CrossRef] [PubMed]
Rossi, V.; Pourtois, G. Transient state-dependent fluctuations in anxiety measured using STAI, POMS,
PANAS or VAS: A comparative review. Anxiety Stress Coping 2012, 25, 603–645. [CrossRef] [PubMed]

Int. J. Environ. Res. Public Health 2019, 16, 3443

13.

14.
15.

16.
17.
18.

19.

17 of 17

Kuboki, T.; Nomura, S.; Wada, M.; Akabayashi, A.; Nagataki, M.; Suematsu, H.; Yokoyama, K.; Araki, S.
Multidimensional assessment of mental state in occupational health care—Combined application of three
questionnaires: Tokyo University Egogram (TEG), Time Structuring Scale (TSS), and Profile of Mood States
(POMS). Environ. Res. 1993, 61, 285–298. [CrossRef] [PubMed]
Obayashi, K. Salivary mental stress proteins. Clin. Chim. Acta 2013, 425, 196–201. [CrossRef] [PubMed]
Lee, S.; Okamoto, H.; Yamamoto, S.; Hatayama, T.; Matsuzaki, H.; Kumagai-Takei, N.; Yoshitome, K.;
Nishimura, Y.; Sato, T.; Kirita, Y. Biological effects of cloth containing specific ore powder in patients with
pollen allergy. Biomed. Environ. Sci. 2016, 29, 563–573. [PubMed]
Perini, R.; Veicsteinas, A. Heart rate variability and autonomic activity at rest and during exercise in various
physiological conditions. Eur. J. Appl. Physiol. 2003, 90, 317–325. [CrossRef] [PubMed]
Sandercock, G.R.; Brodie, D.A. The use of heart rate variability measures to assess autonomic control during
exercise. Scand. J. Med. Sci. Sports 2006, 16, 302–313. [CrossRef] [PubMed]
Gazmararian, J.A.; Elon, L.; Newsome, K.; Schild, L.; Jacobson, K.L. A randomized prospective trial of a
worksite intervention program to increase physical activity. Am. J. Health Promot. 2013, 28, 32–40. [CrossRef]
[PubMed]
Partonen, T.; Leppämäki, S.; Hurme, J.; Lönnqvist, J. Randomized trial of physical exercise alone or combined
with bright light on mood and health-related quality of life. Psychol. Med. 1998, 28, 1359–1364. [CrossRef]
[PubMed]
© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

