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A study of the effects of mindfulness during task performance 
aimed for mental health supoport 

Eiichi Togo 
 
Compared to other countries, Japan's mental healthcare welfare has made little 

progress in transitioning to the community. According to the Ministry of Health, Labour 
and Welfare (MHLW), the number of hospital stays for psychiatric patients in Japan has 
been on a downward trend over the past 28 years. However, the length of hospital stays 
remains high, at 269.9 days in 2016. In terms of the total number of patients with 
psychiatric disorders, the number of inpatients has been on a downward trend, while the 
number of outpatients has been increasing every year. As the number of patients with 
mental illnesses is increasing, the challenge is not only to promote the transition to the 
community, but also to provide support for daily life and develop a continuous medical 
care system in the community. 

In addition, according to the Ministry of Health, Labour, and Welfare, a survey of 
stress among those aged 12 years and older showed that 47.9% of the respondents had 
worries and stress. This makes mental health measures an important issue not only for 
patients with mental illnesses but also for various developmental stages, workers, and 
school education. 

It is necessary to consider mental health support measures not only for subjects who 
have developed mental illness but also for those who have not developed mental illness. 
In recent years, the use of smartphone-based applications and mindfulness in 
psychotherapy have been the focus of mental health support. 

Two main evaluations were conducted in this study. In Evaluation 1, participants 
with mental illness and professionals who support mental illness were targeted, and in 
Evaluation 2, college students were targeted for validation. The first aim was to evaluate 
the effectiveness of smartphone-based support for people with mental illness. Notably, 
prior studies have included empirical research targeting students using smartphones. 
However, there are unanswered questions regarding the effectiveness of support 
applications for people with mental illness. As a subject who has developed mental 
illness, the effectiveness of a system that uses smartphones was verified by professionals 
who have supported a subject with mental illness and patients with mental illness. 

Next, we evaluated the impact of mindfulness practice on college students. 
Mindfulness practices have been reported to have an impact on relaxation, attention, 
awareness, and insight. Prior research has included case reports of interventions for 
patients with psychiatric disorders. Studies of the physiological mechanisms of 
mindfulness have suggested a link between the individual characteristics of mindfulness 



and amygdala activity. However, there are many unanswered questions regarding the 
physiological mechanisms of mindfulness and effects of mindfulness practice. The 
purpose of this study was to examine the effects of mindfulness practice in university 
students by quantitatively examining EEG and finger volume pulse waves during task 
performance and the effects of mindfulness practice on biological information. 

Chapter 1 describes the changes in mental health and medical welfare policies up to 
this point, the increase in the total number of patients with mental illness, and the stress 
status in each age group. Although deinstitutionalization has been promoted as a policy 
for mental healthcare welfare in Japan, there has been no significant change in the 
average length of stay for patients with mental illness. In the sixth revision of the 
Medical Service Act, 2014 (Heisei 26), the system for enhancing home care has been 
strengthened, but the total number of patients with mental illness has been increasing 
year by year. According to the overview of the 2019 National Survey of Basic Living 
Conditions, 47.9% of those aged 12 and older (excluding those hospitalized) are in a 
situation where they have problems or stress in their daily lives. This clearly indicates 
that mental health measures are needed not only for subjects with mental illness, but 
also at various developmental stages. 

In Chapter 2, we developed and evaluated a system to support home care for patients 
with mental disorders by utilizing a smartphone and an IT device. It has become a 
challenge to take measures to support the transition of long-term hospitalized patients 
with mental illnesses into community life. Therefore, medical professionals and patients 
with mental illnesses have evaluated a system that supports home care for patients with 
mental illnesses. The study consisted of four stages. The contents of the study consisted 
of (1) a questionnaire survey to evaluate the data items and draft functions of the system 
to be developed, (2) usability evaluation of the system by nurses working in a psychiatric 
department after the system to support home care was developed, (3) evaluation of the 
system's support effects on the survey targets who were involved in community care and 
patients with mental disorders as medical professionals, (4) evaluation of the system's 
support effects on patients with mental disorders, and (5) evaluation of the system's 
usability by the survey targets. Medical professionals evaluated the data and functions 
necessary to support home care for patients with mental illnesses. As a result, it became 
clear that "mental symptoms," "physical symptoms," and "medication status" were 
necessary as system input items, and "medication management by alarm" and 
"management of the next consultation date using a calendar" were necessary functions. 
The expected effectiveness of the support system was evaluated by medical professionals 
and patients with mental disorders who visited a psychiatric clinic. The results 
suggested that the system was highly effective in supporting "prodromal symptoms," 



"thinking disorder," and "decreased motivation" in "symptoms of mental illness," and 
highly effective in supporting "self-care" in “functions of daily living.” This suggests that 
the "Home Care Support System for Patients with Mental Illness" developed in this 
study is expected to be effective in supporting home care for patients with mental illness. 

In Chapter 3, we focused on the expected effects of mindfulness practice on stress 
reduction and brain function improvement and examined the physiological mechanisms 
underlying the effects of mindfulness. To verify the effects of mental workload, 
psychological and mental arithmetic tasks were evaluated before and after mindfulness 
practice. In addition, the pulse wavelength of the finger volume pulse wave was 
quantitatively evaluated to assess autonomic function. There were 10 participants in the 
mindfulness practice group and 10 in the mindfulness non-practice group. Psychological 
testing showed that, in the mindfulness implementation group, the scores of negative 
items before the start of the experiment were significantly lower than those after 
mindfulness implementation and at the end of the experiment. In the number of answers 
and correct answers to the mental arithmetic task, there was a significant difference 
between the number of answers before and after mindfulness in the mindfulness group. 
In the finger volume pulse wave, the pulse wavelength was higher and significantly 
lower than the pulse wavelength before the mental arithmetic task before mindfulness 
practice and after the mental arithmetic task after mindfulness practice. This suggests 
that mindfulness practice is effective in decreasing negative emotions and improve the 
performance of dark calculation tasks. Notably, it has been suggested that mindfulness 
practice suppresses sympathomimetic effects over a sustained period of time. A novel 
finding of this study is that under conditions of task performance, mindfulness practice 
inhibited sympathetic effects. 

In Chapter 4, to examine the effects of mindfulness breathing exercises on nursing 
students, EEGs were measured during task performance in a group that practiced 
mindfulness and a group that did not practice mindfulness. Physiological evaluation 
EEG was measured twice, on the first and fifth days of the experiment, with the first 
day of the experiment as day one. After the experiment, a questionnaire was 
administered to measure the effects of the mindfulness breathing exercises. In the alpha 
wave band analysis, the alpha wave band content of the mindfulness practice group was 
significantly higher than that of the non-practice group, and the alpha wave band 
content of the mindfulness practice group was significantly higher than that of the non-
practice group. In the β-wave band, the content of the β-wave band of the mindfulness 
implementation group on day five was significantly lower than that of the β-wave band 
on day one. On the other hand, the content of the β-wave band of the mindfulness practice 
on day five was significantly higher than that on day one. Furthermore, the β-wave band 



content of the mindfulness practice group on day five was significantly lower than that 
of the mindfulness non-practice group on day five. This suggests that the practice of 
mindfulness enabled participants to perform the task associated with a high level of 
arousal at a lower level of arousal during task execution. In the questionnaire evaluation, 
it was noted in the free-response section that the practice was effective in reducing 
tension during sleep and learning. This suggests that mindfulness practice had an effect 
on rest and learning at home in short-term mindfulness practice with nursing students. 

Finally, Chapter 5 summarizes the main findings obtained from Chapters 2 through 
4 and concludes this thesis. 

These studies revealed that a smartphone-based home care support system has the 
potential to help psychiatric patients with self-care. In addition, short-term mindfulness 
practice by college students was found to affect their emotions and their brain and 
autonomic nervous system functions during mental workload. In particular, the results 
of this doctoral dissertation quantitatively revealed the effects of relaxation during task 
performance, based on the effects of short-term mindfulness practice, using EEG and 
fingertip volumetric pulses. 
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Before 36.9 13 

0.032* 
41.7 14.6 

0.267 
After 39.7 14 43.1 15.5 

10 
Before 36.1 11 

0.001** 
44 13.7 

0.059 
After 40.3 12 46.9 16 

N = 20 S.D P t P  *  p  0.05 ** p  0.01  
Mi nMi Before  
After  
 

 

 3-6  
 

  3-5 1 5 10
t  3-7
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Mi nMi  
 

 3-5  
  Mi nMi 

   S.D. P   S.D. P 

1 
Before 93.4 5.6 

0.76 
91.5 5.2 

0.57 
After 94 5.9 90.6 6.7 

5 
Before 95.3 3.4 

0.33 
91.2 6.1 

0.46 
After 96 2.9 89.8 6.9 

10 
Before 95.8 3.4 

0.98 
91.3 8.4 

0.47 
After 95.8 3.2 92.7 4.6 

N = 20 S.D P t P Mi  
nMi Before After  

 

 
Mi nMi  

 3-7  

 

33.3.3  
 3-6  3-

7  3-6  3-7
 3-8 Mi

nMi
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Mi
nMi

 
3-8 Mi 1 Pulse wave length on day 1

 
 3-6  

   Mi 
S.D. 

1 Before 

CE1 0.82 0.14 
AC 0.77 0.12 

CE2 0.82 0.14 

10 

Before 

CE1 0.78 0.08 

AC 0.74 0.09 

CE2 0.79 0.09 

After 
CE1 0.82 0.09 

AC 0.77 0.08 

CE2 0.82 0.08 
N=120 S.D. Mi CE1 1, AC  
 CE2 2  

 
 3-7  

P 

1 Before 
CE1 0.034 

AC 0.021 

CE2 n.s. 

10 

Before 
CE1 0.004 
AC 13 10-4 

CE2 n.s. 

After 
CE1 1 10-12 

AC 2 10-4 

CE2 n.s. 
N=120 Mi CE1 1, AC  
 CE2 2 CE1 AC AC CE2

CE2 CE1  
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 3-8   
   Mi nMi 

   After After 
   CE1 AC CE2 CE1 AC CE2 

1 Before 
CE1 1 0.366 1 0.882 1 0.269 
AC 0.018 0.907 0.018 0.143 0.556 0.007 
CE2 1 0.28 1 1 0.997 0.766 

5 Before 
CE1 0.964 0.908 0.782 0.996 0.817 1 
AC 0.03 0.844 0.006 0.455 0.884 0.16 
CE2 0.99 0.821 0.88 0.999 0.896 1 

10 Before 
CE1 0.003 0.985 0.004 0.997 1 0.878 
AC 1 10-11 0.039 2 10-11 0.962 0.635 1 
CE2 0.046 0.649 0.06 1 0.997 0.951 

N=120 Mi nMi  
Before After CE1 closed eyes 1 1 AC arithmetic

CE2  closed eyes 2 2  
 

 
Mi nMi  

 3-8  1  
 

1 Mi nMi Mi
1 nMi 1

 
1 Mi
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1 Mi

1 2
1
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1 2

 
 3-9 Mi 5
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5 Mi
1 2
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 3-10 Mi 10 Pulse wave length on day 
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10 Mi 1

2 Mi
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10 Mi nMi Mi

1 nMi
10 Mi nMi Mi

1 nMi 1
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10 Mi

1 2
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nMi
5 10
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1 10

[54] Mi

Mi nMi

 



54 
 

Mi 1 5 Mi 1
10 Mi nMi

 
Mi

1 10 10
Mi nMi

 
MBSR

[72] Mi
1

1 10

 

[55]

 
 

33.4.3  
10 Mi

nMi Mi

 
Mi 10

 

[73]
[70]  

1 10 Mi



55 
 

[74]

 

[75]
[70]

nMi
Mi

 

[27] [68]

 
 

33.5  

1 5 10

 
Mi

 



56 
 

4  

4.1  

[76] 3

50 [77]
 

(2011)
[78]

[78]
3 2022

97 102 [79]
 

2017 132 159
78 2 1
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[81]

 

Pali sati [82] 3

[21]
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1  

3
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[87]
7 1−7 1 2 3

4 5 6
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EEG Mi
1 5 2 nMi

1 1 5 2
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Mi nMi Before
 After  1 2

1 2   
 4-2  

 
3  

8 45Hz
4Hz AD   
Before 1 Before 2 After 1 After 2

128Hz 1Hz 1 FFT
FFT 10 4Hz-30Hz
 

[89][90] [90]
[90]

[91] [92] Mi
nMi 4Hz-7Hz 8Hz-13Hz

14Hz-30Hz   
Shapiro-Wilk Q-Q

Mi nMi Before 1 Before 2 After 1
After 2 4 t Mi nMi

Levene
360 10 2 180

10 18 360 10 2
180 10 18 360

10 2 180 10 18  
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100%  
10%

40% 50%
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1
1  
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Wilk Mi nMi
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Q-Q A Mi B nMi
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