
INTRODUCTION

Yoga, which originated in ancient India, is an activity for maintain-
ing physical and mental health. While there are many styles of yoga, 
most consist of a combination of body postures (asana), breathing exer-
cises (pranayama), meditation (dhyana), and relaxation methods1). Asana 
yoga is thought to increase physical flexibility, coordination, and 
strength, while breathing and meditation are thought to increase calm-
ness, focus, and awareness while reducing anxiety, resulting in a better 
quality of life (QOL) and wellness. Yoga has religious elements and rit-
uals, which are in accordance with its origins in ancient India. However, 
it has gradually spread to a wide segment of the population, and now, 
yoga instructors or therapists visit hospitals and offer yoga programs to 
patients with cancer, cardiovascular disease, and psychiatric disorders. 
Hence, there have been developments in yoga therapy research and 
practice2).

Previous studies have examined the effects of yoga on physical and 
mental functions. Sivaramakrishnan et al.3) performed a meta-analysis 
on the effects of yoga in individuals aged ≥ 60 years. The authors 
observed improvements in core balance, lower body flexibility, and 
lower limb strength after engaging in yoga programs. Further, Divya et 
al.4) conducted a yoga program for healthy adults. After yoga interven-
tion, patients displayed marked decrease in the resting heart rate, systol-
ic blood pressure, and diastolic blood pressure. Frank et al.5) conducted 
a 10-week yoga program for young adults, after which the yoga group 
exhibited higher overall heart rate variability with parasympathetic 
dominance. These findings indicated that besides improving lower body 
flexibility and strength, practicing yoga can also have an effect on the 
autonomic nervous system by creating a state of parasympathetic domi-

nance, and it can improve cardiopulmonary function. The meta-analysis 
by Sivaramakrishnan et al.3) examined yoga interventions lasting from 
4-28 weeks, while Divya et al.4) and Frank et al.5) evaluated relatively 
short term interventions. Thus, participating in a yoga program for a 
certain period influences physical functions. Additionally, research has 
assessed the impact of yoga on mental functions in individuals with 
depression, anxiety, and anxiety disorders. Prathikanti et al.6) examined 
the effects of an 8-week yoga program on patients with depression and 
found that depression score had decreased in the yoga group compared 
to controls. Further, the meta-analysis by Cramer et al.7) on the effects of 
yoga in individuals with anxiety disorders or elevated levels of anxiety 
reported evidence for the short-term effects of yoga in individuals with 
elevated levels of anxiety compared to those that received no treatment. 
Several studies have examined the effects of yoga following interven-
tions that lasted for a fixed period of ≤ 6 months. Currently, pharmaco-
therapy is the main treatment for patients that are hospitalized because 
of mental illnesses, although occupational therapy and cognitive behav-
ioral therapy are often used in combination. Therefore, for a yoga pro-
gram to yield prolonged effects, the influence of other related factors 
besides yoga should be considered. In Japan, 60% of patients hospital-
ized for mental illness have schizophrenia8). However, few studies have 
measured the effects of yoga on individuals with schizophrenia. Cramer 
et al.9) conducted a meta-analysis on the effects of yoga in schizophrenia 
and found improvements in QOL. However, there is little evidence of its 
effects on the psychiatric symptoms. One purpose of yoga is to achieve 
peace of mind and body through various poses, breathing techniques, 
and meditation10). Moreover, pharmacotherapy to improve symptoms 
and therapeutic approaches to improve cognitive functions greatly bene-
fit patients with schizophrenia. Thus, the primary outcome for yoga 
studies should not be symptomatic improvements but rather improve-
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Table 2: Participants' basic characteristics 
  n = 14

 Mean SD

Age (year) 43.07  8.08 
Length of hospitalization (day) 312.29 581.41
Chlorpromazine equivalent (mg/day) 783.54 361.17

SD = standard deviation

ments in the degree of relaxation. Relaxation has been defined as "The 
opposite concept of stress and reflects psychosomatic responses and 
effects arising after intervention for a state of mental and physical ten-
sion. It principally refers to well-balanced positive effects or a good 
condition."11) Mental and physical reactions and effects can be measured 
using physiological markers, although relaxation as a state, such as feel-
ing comfortable, at ease, or refreshed, is a concept that requires subjec-
tive evaluations. Many previous studies on yoga involved assessments 
over a fixed period of several months. It is difficult to interpret both 
physiological and psychological states of relaxation in hospitalized 
patients in before-after evaluations over periods of several months. Few 
studies have evaluated the relaxation effects of yoga, and the effective-
ness of a single yoga session is still unclear and unexplored. Thus, this 
study examined the relaxation effect of yoga in patients with schizo-
phrenia. 

MATERIALS  AND  METHODS

Design and participants
This was a controlled before-after study. The participants were 

patients with schizophrenia admitted to a psychiatric hospital in the 
Kanto region of Japan. The inclusion criteria were: (a) age ≥ 20 years 
old, diagnosis of schizophrenia according to the ICD-10 or DSM-5 
diagnostic criteria, and hospitalized in a psychiatric ward and (b) 
assessed as having the ability to participate in the study and able to tol-
erate the intervention by the attending physician and ward nurse in 
charge. Fifteen people fulfiled the selection criteria and participated in 
the study. Of those who agreed to participate, one withdrew consent 
during the study; hence, 14 participants were included. 

Procedures and data collection
After receiving approval from the ethics committee of the National 

Hospital Organization Shimofusa Psychiatric Medical Center, the pur-
pose of this study, the intervention, and the survey methods were 
explained to the ward’s chief nurse and doctor, who were then responsi-
ble for participant selection. Specifically, participants were selected by 
having a researcher explain the study’s purpose, survey content, and 
methods to the attending physician and ward nurse in charge, who then 
referred people who met the selection criteria. The researcher explained 
the purpose, methods, ethical considerations, and other aspects of the 
study to these patients using the study manual, and those who provided 
consent signed a consent form. The study was conducted from April 
2018 to October 2018. 

Instruments

Basic data of the participants 

The following basic data were extracted from the medical records: 
sex, age, time in hospital, and content of pharmacotherapy. 

Physiological assessment of salivary α-amylase (sAA) activity 

Secretion of sAA increases with elevated sympathetic nervous sys-
tem activity. sAA may reflect the activation of central noradrenergic 
activity12) and is an effective indicator of sympathetic nervous system 
activity13). sAA levels are also known to be sensitive to psychosocial and 
physical stress14), and are used as an indicator for evaluating stress and 
relaxation. sAA has a pronounced diurnal rhythm, with levels decreas-
ing sharply after waking and then increasing throughout the day. When 
sAA is used as a dependent variable, it must be measured at a specific 
time15). In addition, chronic stress has been reported to affect the diurnal 
activity of sAA16). Because participants in this study were patients with 
schizophrenia in a psychiatric hospital, sAA was measured at the same 
time on multiple days, and the means were used as the baseline values 
before the yoga intervention. Because yoga sessions started at 13:30 on 
weekdays, baseline sAA was measured while lying down at 13:30 on 
weekdays when there was no yoga session. On the yoga day, sAA was 
measured while lying supine before and after yoga. A saliva amylase 
monitor (NI PRO, Osaka, Japan) was used to measure sAA. The tip of a 
saliva collection chip was placed under the tongue, then removed 30 
seconds later without touching the oral mucosa, and was then inserted 
into the monitor to measure sAA. As the saliva flow rate may affect the 
sAA level17), mealtimes were taken into consideration; thus, sAA was 
measured at 13:30, 2 hours after lunch. Immediately before measure-
ment, participants were asked to rinse their mouths.

Table 1: Yoga intervention program
Exercises/Poses (Duration) Content

  Adjust breathing, inhale, and  

Sitting quietly (2 min)
 exhale through the nose,  

  inhale through the nose and  
  exhale through the mouth
Exercise fingers and wrists (3 min) Repeatedly extend and close  
  fingers, move only the wrists
Upper body movements (7 min) Sitting mountain pose, side  
  stretch while sitting, twist  
  pose while sitting, forward  
  bending pose while sitting
Lower body movements (7 min) Open and close toes while sit- 
  ting with legs extended, move  
  the ankles, foot self-massage
  Forward bending pose, for- 
  ward bending twist pose,  
  bound angle pose
  Half-moon pose, mountain  

Standing (10 min)
 pose, squat, warrior pose I,  

  warrior pose II, standing open  
  angle forward bend
On all fours (5 min) Cat-cow pose, dog pose
Lying face up (10 min) Adjust breathing, abdominal  
  twist pose, bridge pose, 
  Self-massage of head, tem- 
  ples, and ears, breathe with  
  both hands on the abdomen,  
  corpse pose
Sitting quietly (1 min) Deep breathing

Table 3: Pre- and post-intervention results of the relaxation scale 
score 

     n = 14
 Pre-intervention Post-intervention
 Mdn IQR Mdn IQR ρ

 Relaxation scale
Mood 16.00 4.75 19.00 5.25 0.14
Tension 13.00 4.75 15.00 7.50 0.04
Somatic Sense 17.00  6.50 16.00  6.50 0.96

Wilcoxon signed-rank test

Mdn = Median, IQR = interquartile range
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Psychological assessment---elaxation scale18) 

This relaxation scale measured the subjective feelings of mental and 
physical relaxation and was used for the psychological assessment of 
yoga. Rather than a physical state, the scale measured whether the per-
son subjectively reports "I am relaxed." It consists of 3 subscales --- 
"mood," "tension, and "somatic sense" --- with a total of 15 items, which 
were assessed on a 5-point scale from "strongly agree to "strongly dis-
agree." Mood includes 5 items on areas such as "having fun" and "feel-
ing good" tension includes 5 items on areas such as "anxious" and "wor-
ried"; and somatic sense includes 5 items on areas such as "physical 
sensations," "feeling light," and "feeling weak." The higher the score, 
the greater the degree of subjective relaxation. The participants were 
asked to fill out the relaxation scale before and after the yoga interven-
tion. The flow chart of the present study is depicted in Figure 1.

Interventions
The yoga program lasted 45 minutes, with 1 yoga instructor and 10 

5 participants. The program started with breathing exercises, followed 
by upper and lower body exercises, forward bending poses, standing 
poses, and several other poses, finishing with breathing exercises (Table 
1).

Statistical analysis
Descriptive statistics were calculated for sex, age, time in hospital, 

and chlorpromazine equivalent dose per day. The mean sAA values at 
baseline and the sAA values before and after the yoga intervention were 
compared with the Wilcoxon signed-rank test. For the relaxation scale, 
Wilcoxon signed-rank test was used to compare the scores for each sub-
scale before and after yoga. SPSS Statistics version 26 (IBM Corp., 
Armonk, NY, USA) was used for the statistical analysis. 

RESULTS

The participants basic characteristics are shown in Table 2. Fourteen 
patients with schizophrenia (9 men, 5 women), having a mean age of 
43.07 years (standard deviation [SD], 8.08 years) were enrolled. The 
mean hospitalization duration was 312.29 years (SD, 581.41 days), and 
the mean chlorpromazine equivalent was 783.54 mg/day (SD, 361.17 
mg/day). The mean baseline sAA level was 13.00 KU/L (SD, 12.37 KU/
L), and the mean sAA level immediately before yoga was 12.21 KU/L 
(SD, 12.30). Comparing these median values with the Wilcoxon signed-
rank test did not show a statistically significant difference (p = 0.26). 
Before yoga, the sAA level did not significantly differ from baseline 
levels and was determined to be within the normal range. Figure 2 
shows the change in the mean sAA levels before and after yoga inter-
vention. Although sAA levels tended to decrease following yoga inter-
vention, no significant differences were observed compared with values 
before yoga (median = 6.00 KU/L, interquartile range [IQR] = 19.00) 
and after yoga (median = 3.00 KU/L, IQR = 10.00; Z = -1.13, p = 0.26).

Table 3 shows the changes in the relaxation scale scores before and 
after yoga intervention. There was no significant difference in mood or 
somatic sense for the relaxation subscales before and after yoga. 
However, tension score was significantly higher after yoga (median = 

FIgure 2: Pre- and post-intervention salivary α-amylase activity 
(sAA) levels 

Figure 1: Study Flow chart



Sugawara H. et al.46

15.0, IQR = 7.50) than that before yoga (median = 13.0, IQR = 4.75; Z 
= -2.01, p = 0.04). 

DISCUSSION

In this study, there was no statistically significant difference in sAA 
levels before and after the 45-minute yoga intervention. As saliva flow 
has been reported to affect sAA17), we measured sAA after rinsing the 
mouth 2 hours after lunch in this study. Therefore, there was little influ-
ence on sAA from changes in the saliva flow rate due to eating. The sal-
ivary amylase monitor (NIPRO) used in this study had an sAA reference 
range of 0-30 KU/L. Values exceeding this are assessed as felt stress. 
The participants of this study had a mean baseline sAA of 13.00 KU/L 
(range, 1.33-39.00) and a pre-yoga mean of 12.21 KU/L (range, 2-35), 
both of which are within the reference range, indicating that most 
patients were not feeling stressed. Because most of the participants' sAA 
values fell within the reference range before the yoga intervention, it 
allowed them to participate in the yoga intervention in a physiologically 
stress-free state. This may be the reason for the minimal impact of yoga 
intervention on the sAA values.

Previous studies have found that sympathetic nervous system activi-
ty causes sAA secretion, which senses stress loads within a few min-
utes19). Haginoya and Saeki13) reported that sAA significantly increased 2 
minutes after stress was applied in the form of mental arithmetic, 
remained significantly elevated at all points during the 10 minutes of 
mental arithmetic tasks, and declined significantly 2 minutes after dis-
continuation of the mental arithmetic tasks. As yoga is a relaxation 
method that induces parasympathetic dominance, it can be assumed that 
if sympathetic nervous system activity is already low before yoga, the 
influence of yoga on sAA would be small. Thus, different study designs 
may be necessary when using sAA as a physiological marker for yoga, 
for instance, by performing yoga after applying a suitable level of stress 
for about 10 minutes, then examining the changes in sAA over time.

Another possibility was raised by the analysis of sAA activity in a 
study by Monteleone et al.20) They reported that salivary cortisol levels 
increased similarly after awakening, both in the chronic schizophrenia 
group and healthy controls, but that changes in sAA levels differed 
between the two groups. They reported that sAA levels in the healthy 
controls gradually decreased after awakening, whereas those in patients 
with schizophrenia remained at high levels at 15, 30, and 60 min after 
awakening. Their results suggest that patients with schizophrenia may 
show different habituation of sAA from those of healthy controls. The 
present study did not include a control group, and therefore, the inter-
pretation of the results is limited. However, the results suggest that, in 
the case of patients with schizophrenia, changes in sAA stress responses 
are difficult to detect. Therefore, future studies with sAA and salivary 
cortisol levels as endpoints are needed to further examine the relaxing 
effects of yoga.

Two of the 3 relaxation subscales --- mood and somatic sense --- did 
not differ significantly before and after yoga, while the tension score 
increased significantly. The tension subscale comprises of 5 items: anxi-
ety, worry, irritation, discomfort, and concern about others18). Although 
studies on the psychological effects of yoga differ in terms of partici-
pants and length of yoga intervention, yoga has been found to reduce 
anxiety levels in participants with anxiety disorders7) and in menopausal 
women21). Further, Marshall et al.22) reported that trait anxiety decreased 
significantly after meditation yoga, but no significant differences were 
observed before and after power yoga. The yoga intervention in this 
study differed from power yoga, which has a strong exercise effect. It 
included a significant amount of time for breathing exercises at the 
beginning and end of the program, and thus dedicated much time to 
meditative elements. Thus, incorporating meditation into yoga sessions 
may help relieve subjective tension and anxiety even in patients with 
schizophrenia. Studies of cognitive function in individuals with schizo-
phrenia have reported difficulties in obtaining a sense of agency 
(SoA)23). SoA is the sense that one’s behavior belongs to oneself, the 
lack of which has been found to be associated with ego disturbances in 
schizophrenia23). Questions regarding mood on the relaxation scale 
involved areas such as "having fun" and "feeling good," while those on 
somatic sense involved areas such as "feeling light" and "feeling weak." 
If it is hard to obtain SoA, the sense that one is consciously performing 
one's actions will weaken, which may make it difficult to express mood 
or emotions. For this reason, participants experienced difficulty in accu-
rately auto-evaluating responses to questions about mood or abstract 
expressions such as "feeling at ease in the section on somatic sense. 

Nonetheless, the severity of psychiatric symptoms is associated with 
SoA, and this study did not evaluate the psychiatric symptoms of the 
participants. Therefore, adding assessments of psychiatric symptoms in 
future studies could help clarify subjective assessments of yoga. 

The results of the present study did not reveal a statistically signifi-
cant difference in the levels of sAA, which is an indicator of physiologi-
cal stress. However, there was a difference in the subjective sense of 
"tension" in the relaxation scale, indicating a stronger state of relaxation 
or "self-care." While previous studies by Hartfiel et al.24) and Vaishnav 
et al.25) used different measurement scales, they found that continuous 
participation in yoga programs improved psychological well-being. The 
present study examined the effects of a single yoga session and not that 
of continuous yoga practice. Although there is a limit to what can be 
concluded from the present results, the results showed that a subjective 
feeling of relaxation could be achieved even with a single session, 
which indicates that yoga can have positive effects even for schizophre-
nia. Japan has recently been promoting the transition of people with 
mental disabilities to the community. Medical initiatives are helping 
these individuals live their lives independently in the community, 
through the provision of housing and job support. This has been particu-
larly evident in the employment of people with mental illness by private 
companies, which grew from only 7711 in 2009 to 78,000 in 201926). 
Along with job support, it is important for individuals with schizophre-
nia to find hobbies or activities that contribute to improving their QOL. 
Yoga can help improve well-being, and in addition to being a form of 
exercise, it can provide opportunities for self-examination. Individuals 
with mental illnesses who live in the community still need to visit hos-
pitals and continue treatment, but this is only one aspect of their lives. 
Living and working according to desired lifestyle choices requires 
examining one's condition and dealing with it in one's own way occa-
sionally. When facing such situations, participation in a yoga program 
or the incorporation of breathing exercises and light stretching by prac-
ticing yoga at home can be a useful means of self-care. Increasing avail-
able methods of self-care to patients with schizophrenia can increase 
their strengths and contribute to improving QOL.

CONCLUSIONS

The results of this study did not reveal any statistically significant 
differences in sAA levels. However, there was a difference in the sub-
jective sense of "tension" in the relaxation scale, indicating that even a 
single yoga session can provide a subjective feeling of relaxation for 
patients with schizophrenia. There are two major limitations of this 
study that should be addressed in future research. First, this study did 
not include a control group or employ a randomization procedure. 
Second, the sample size was small. In order to define specific effects of 
yoga in patients with schizophrenia, further studies including a control 
condition and enrolling a larger sample of participants are required.
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