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Thesis title: The effect of relaxation techniques on behavioral transformation in adults with coronary

risk factors -Intervention of progressive muscle relaxation technique using a single case design-

[Introduction]

Although the mortality rate of ischemic heart disease in Japan is relatively low if we look at the
global level, the total number of patients with heart disease in 2014 increased by about 100,000
compared to the previous survey. In addition, medical expenses incurred for cardiovascular diseases
in 2013 are the highest. Cardiovascular disease is a chronic disease, and the mortality rate is not as
high as that of cancer. However, it is considered that this is due to the need for continuous medical
care. The Japanese government defined lifestyle-related diseases in 1996 with the aim of building
awareness in general public that the onset and progression of the diseases can be prevented, thereby
changing the behavior of people. However, there has been no dramatic improvement in the health
and lifestyle of the people. Until now, treatment for diseases in Japan has been mainly conducted
through drug therapy and surgical therapy. However, it has been pointed out that there is a
relationship between ischemic heart disease and behavioral traits and psychological stress, and in
today’s society where stress levels are high and where psychosomatic disorders and lifestyle-related
diseases are increasing as stress reactions, it is important to adjust the physical regulation
mechanism, approach behaviors that form the lifestyle, avoid the onset of illness, and aim to improve
health. This has become a social issue, and its need is increasing.

Therefore, in the present study, as a preventive measure against the onset of ischemic heart disease,



progressive muscle relaxation (hereinafter referred to as PMR), which is a relaxation method, is used
for adults with type A behavior pattern having coronary artery risk factors. By introducing it, we will
examine the possibility whether the subjects recognize stress and change their behavioral
characteristics.

[Study method]

The study was conducted by using a mixed study method that combines quantitative and qualitative
studies in five males and females with coronary risk factors and showing type A behavior patterns.
For the numerical data of blood pressure, pulse, heart rate variability (LF / HF), degree of relaxation,
and psychological stress response scale-18 (hereafter referred to as SRS-18) collected by
maintaining the resting posture and by performing PMR, the analysis was conducted by using the
single case design method. In addition, the data on verbalized stress cognition was collected by a
qualitative case study method based on Lazarus's psychological stress model.

Randomization tests were carried out by using a multi-subject multi-layer baseline design in
which the baseline measurements are started simultaneously for multiple subjects and interventions
are systematically staggered for each subject. The baseline period for continuing self-care and
maintaining the resting position was set at least 5 times and it was carried out once a week.
Moreover, it was determined that it would take 3 months to stabilize for the intervention period
where PMR guidance is provided by using the instructions manual and the practice CD tape, and it
was set to a minimum of 12 times and it was carried out once a week. In addition, the self-training
period where PMR guided during the intervention period is carried out independently was set to a
minimum of 5 times, and it was carried out for 8 times for all subjects once a week. Blood pressure,
pulse, degree of relaxation, and SRS-18 were measured before and after resting during the baseline
period and before and after PMR during the intervention period and self-training period, and the
variation in heart rate was measured before and after the start of each period. In addition, the
subjects were asked to describe the current stress recognition and changes in their feelings due to the
experience of each session in the experience record book. Furthermore, the researchers carefully and
respectfully listened to the subjects without interrupting them while they were making verbal
narratives for the experiences that could not be fully described in writing. Blood pressure, pulse,
variation in heart rate (LF/HF), degree of relaxation, and SRS-18 data was analyzed by visual
judgment and randomization tests. In addition, data on verbalized stress cognition and the results of
semi-structured interviews were qualitatively analyzed. Furthermore, type A behavior pattern
screening test was conducted after completing the session on the last day of the study to evaluate the
tendency of behavioral changes.

This study was conducted with the approval of the Kyoto Tachibana University Ethics Committee.
(Kyoto Tachibana University: Approval number 21)

[Results]
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The average age of the subjects was 57.6 years, and there was 1 male and 4 female subjects. One of
the subjects was unemployed, but this person was helping with the office work of a self-employed
person. Subjects included one part-time worker, two clerical workers, and one nurse.

Blood pressure decreased during the intervention period and self-training period when compared to
the baseline period. The pulse tended to decrease after resting in the baseline period and after PMR
in the intervention period and the self-training period. However, no difference was found in
comparison of three period of the baseline period, the intervention period, and the self-training
period. In all subjects, the LF / HF value appeared to decrease after resting during the baseline
period and after PMR during the intervention period and self-training period. In terms of comparison
of the amount of change in the average value before resting in the baseline period, and before and
after PMR in the intervention period and the self-training period, the amount of change in the
average value appeared to be large during the intervention period and the self-training period. The
degree of relaxation increased in all subjects before resting during the baseline period and after PMR
in the intervention period and the self-training period. The score of SRS-18 was as low as 0 to 5
points before and after resting from the beginning of the baseline period, and while there was one
subject who seemed to think that there is no stress, in all the remaining four subjects, the score
appeared to decrease after each period. In addition, the score decreased more in the intervention
period and the self-training period as compared to the baseline period. In other words, it is presumed
that the stress was found to reduce by the PMR based repetitive procedure. On the other hand, it was
found that the systolic blood pressure and the amount of change before and after the implementation
of SRS-18 "total” were significantly lower in the intervention period as compared to the baseline
period. In addition, it was found that the amount of change in the degree of relaxation before and
after the implementation increased significantly in the intervention period as compared to the
baseline period. In terms of subjects’ awareness of stress recognition and behavioral change due to
PMR implementation, the subjects were in a stressful state with anxiety, suffering, and pain in daily
life before getting involved in this study. Behavioral characteristics such as chronic irritation and
resentment in the subjects’ family and work relationships and faithfulness in recognizing everyday
difficulties as a role were considered to be the characteristics of the A-type behavior pattern.
However, the subjects perceived a relaxation response, that is, a decrease in the amount of
stimulation of the brainstem reticular formation and a sensation of relaxation in the cerebral cortex
due to the intentional decrease in muscle tone of the peripheral skeletal muscles, and
parasympathetic nerves. By recognizing the state of nerve dominance, they were able to recognize
the effect of cutting off the tension and negative cycle caused by stressful cognition and reducing the
anxiety and stress that we had in our daily lives. It became possible for the subjects to sleep without
relying on medicines, and they could become free from future uncertainties and stress, which led to

the awareness of behavioral change, and their type A behavior pattern corrected to type B.
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[Discussion]

As a result of providing PMR guidance by repetitive procedure on the subjects with coronary risk
factors after setting a three-month guidance period, the subjects gradually became aware of their
own situation, bias in thinking, and cognitive distortion. In addition, even if subjects suffered from
insomnia due to unpleasant feelings, they could rely on the relaxation methods and they could
protect themselves from pain and stress. Finally, type A behavior pattern changed to type B or came
close to type B, which led to behavior change. This is because in the state where the relaxation
reaction was obtained during the intervention period, the feelings calmed down, the tension was
relieved, and the subjects repeatedly experienced the feeling of healing. This helped subjects in
shifting their attention away from the negative thoughts, and it also reduced physical stress and
provided them with an opportunity to create flexible thoughts and behavior. In addition, it is thought
that the tension of the mind could be released and feelings could be stabilized by freely expressing
the emotions and conflicts that had accumulated so far at the back of their mind. In other words, by
repeatedly implementing the relaxation method and touching the receptive attitude of the researcher,
I think that | was able to cut off aggression and hostility, recognize my own existence value, and pay
attention to my feelings and actions. It can be said that the subjects went through the process of
coping with their own stress throughout the 7 months of the study period, and by doing so, the
subjects realized that they are the ones who are controlling their body and the subjects could move
toward behavioral change.

[Conclusion]

According to the results of this study, relaxation reaction was observed through PMR guidance by
the repetitive procedure, and the stress could be reduced. Furthermore, the study indicated that the
subjects recognized their own stress, and type A behavior pattern was modified toward type B,

which caused behavioral change.
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