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Effects of mindful breathing combined with sleep-inducing exercises in patients with insomnia
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Abstract
BACKGROUND
Insomnia is the most common sleep disorder. It disrupts the patient’s life and work, increases the risk of various health issues, and often requires long-term intervention. The financial burden and inconvenience of treatments discourage patients from complying with them, leading to chronic insomnia.

AIM
To investigate the long-term home-practice effects of mindful breathing combined with a sleep-inducing exercise as adjunctive insomnia therapy.

METHODS
A quasi-experimental design was used in the present work, in which the patients with insomnia were included and grouped based on hospital admission: 40 patients admitted between January and April 2020 were assigned to the control group, and 40 patients admitted between May and August 2020 were assigned to the treatment group. The control group received routine pharmacological and physical therapies, while the treatment group received instruction in mindful breathing and a sleep-inducing exercise in addition to the routine therapies. The Pittsburgh Sleep Quality Index (PSQI), Generalized Anxiety Disorder 7-item (GAD-7) scale, and Insomnia Severity Index (ISI) were utilized to assess sleep-quality improvement in the patient groups before the intervention and at 1 wk, 1 mo, and 3 mo postintervention.

RESULTS
The PSQI, GAD-7, and ISI scores before the intervention and at 1 wk postintervention were not significantly different between the groups. However, compared with the control group, the treatment group exhibited significant improvements in sleep quality, daytime functioning, negative emotions, sleep latency, sleep duration, sleep efficiency, anxiety level, and insomnia severity at 1 and 3 mo postintervention (P < 0.05). The results showed that mindful breathing combined with the sleep-inducing exercise significantly improved the long-term effectiveness of insomnia treatment. At 3 mo, the PSQI scores for the treatment vs the control group were as follows: Sleep quality 0.98 ± 0.48 vs 1.60 ± 0.63, sleep latency 1.98 ± 0.53 vs 2.80 ± 0.41, sleep duration 1.53 ± 0.60 vs 2.70 ± 0.56, sleep efficiency 2.35 ± 0.58 vs 1.63 ± 0.49, sleep disturbance 1.68 ± 0.53 vs 2.35 ± 0.53, hypnotic medication 0.53 ± 0.64 vs 0.93 ± 0.80, and daytime dysfunction 1.43 ± 0.50 vs 2.48 ± 0.51 (all P < 0.05). The GAD-7 scores were 2.75 ± 1.50 vs 7.15 ± 2.28, and the ISI scores were 8.68 ± 2.26 vs 3.38 ± 1.76 for the treatment vs the control group, respectively (all P < 0.05).

CONCLUSION
These simple, cost-effective, and easy-to-implement practices used in clinical or home settings could have profound significance for long-term insomnia treatment and merit wide adoption in clinical practice.

Key Words: Mindful breathing; Sleep-inducing exercise; Insomnia; Treatment effectiveness; Psychotherapy

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved. 

Citation: Su H, Xiao L, Ren Y, Xie H, Sun XH. Effects of mindful breathing combined with sleep-inducing exercises in patients with insomnia. World J Clin Cases 2021; 9(29): 8740-8748
URL: https://www.wjgnet.com/2307-8960/full/v9/i29/8740.htm  
DOI: https://dx.doi.org/10.12998/wjcc.v9.i29.8740

Core Tip: The adjunctive therapies of mindful breathing and a sleep-inducing exercise could improve the outcome of patients with insomnia by providing a simple, cost-effective, and easy-to-implement method that can be used both clinically and long-term in a home setting. The findings indicated that compared with the control group, the group that performed mindful breathing and a sleep-inducing exercise in conjunction with routine pharmacological and physical therapies exhibited significant improvements in sleep quality, daytime functioning, negative emotions, sleep latency, sleep duration, sleep efficiency, anxiety level, and insomnia severity at 1 and 3 mo after the intervention (P < 0.05).


INTRODUCTION
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Insomnia is the most common sleep disorder[1]. An epidemiological study revealed that 45.4% of survey respondents in China experienced varying degrees of insomnia in the previous month. Chronic insomnia disrupts an individual’s life and work and increases the risk of various health issues. It is often accompanied by symptoms such as daytime sleepiness, fatigue, dizziness, and attention problems[2] that reduce patients’ work efficiency and alertness, increasing the probability of car, home, or work accidents[3] and often leading to substantial damage. Moreover, both primary and secondary insomnia pose a threat to patients’ health. Insomnia cases are increasing annually owing to the accelerating pace of life[4], and as the public becomes more aware of its prevalence and dangers, its rational treatment is being increasingly recognized. In recent years, insomnia treatment approaches have primarily included pharmacological and nonpharmacological (psychological, cognitive-behavioral) therapies[5-7]. Pakpour’s group proposed a cognitive behavioral therapy for insomnia (CBT-I) app-based intervention and demonstrated that patients with insomnia showed improved sleep hygiene behaviors, enhanced sleep quality, and less insomnia severity after receiving CBT-I[8,9]. Insomnia often requires long-term intervention, and thus, the financial burden and inconvenience of both approaches discourage patients from complying, leading to chronic insomnia. Mindfulness is a well-researched psychological practice and can be an effective nonpharmacological intervention. For example, the efficacy of mindfulness-based interventions enables the reduction of anxiety and depression[10,11]. More importantly, its stability and effectiveness have also been demonstrated in many studies on insomnia[12]. In this study, we employed a quasi-experimental design to investigate the effects of mindful breathing combined with a sleep-inducing exercise as adjunctive therapies for patients with insomnia.

MATERIALS AND METHODS
Baseline characteristics
Patients with insomnia admitted to the Sleep Medical Center of Shengjing Hospital of China Medical University between January and August 2020 were included in the study. The patients with insomnia were grouped based on the time of admission: 40 patients admitted between January and April 2020 were assigned to the control group, which was composed of 13 males and 27 females with a mean age of 51.3 ± 10.2 years, and 40 patients admitted between May and August 2020 were assigned to the treatment group, which consisted of 15 males and 25 females, with a mean age of 52.4 ± 11.5 years. The groups were comparable in baseline characteristics with no significant differences, as shown in Table 1.

Inclusion criteria
All the included patients met the criteria stipulated in the guidelines for diagnosing and treating insomnia disorders in China[13]. All patients signed an informed consent form and were willing to be followed-up for 3 mo after discharge.

Exclusion criteria
Exclusion criteria were patients with (1) communication disorders who could not receive both interventions; (2) severe cardiovascular and cerebrovascular diseases and other serious comorbidities that rendered them unable to perform self-care; (3) unresolved psychological conflicts due to major life events; (4) diseases of the head, neck, limbs, or joints; and (5) the lack of ability to perform the required mindful breathing and sleep-inducing exercise.

Specific implementation methods
The flowchart of the study design is shown in Figure 1. The control group received routine therapies and care, while the treatment group performed mindful breathing and a sleep-inducing exercise in addition to the routine therapies and care. Mindful breathing is a psychological intervention based on the principle of maintaining a constant attitude of nonjudgment, effortlessness, calmness, self-care, self-trust, and acceptance while observing the breath[14]. The guided mindful breathing practice was performed daily, overseen by a nurse who played an audio recording of the instructions in the treatment-group patient’s ward for 30 min prior to bedtime. During the intervention, the patients adopted a comfortable position, either sitting or lying down. Throughout the audio guidance, the patients were prompted to become aware of their breathing. They were instructed to keep their minds free from distractions and focus on their breathing sounds, rhythm, movements, and patterns. They concentrated on sensing all aspects of their breathing, focusing their attention on the entire breathing process, including the inward and outward motion of the abdomen caused by breathing. The sleep-inducing exercise was developed by Professor Sun Wei of the Peking University Sixth Hospital, Beijing, China, based on Daoist health-preserving foundation exercises (Zhu Ji Gong) with modifications. It involves twisting the trunk (the region of the body below the head and above the waist) to stimulate the conception and governing vessels. During the exercise, the patient’s mind is focused on rotating his or her trunk, thus reducing distracting thoughts and allowing the mind to attain “a state of inner stillness,” leading to relaxation and concentration.
The exercise was implemented and followed-up by a team comprising a psychotherapist and six polysomnographic nurses. The psychotherapist was responsible for the formulation, final decision-making aspects of the study, and the patients’ psychological counseling before and after the intervention. This procedure was followed to ensure that the patients fully understood the purpose and significance of the interventions, thereby increasing their commitment to cooperate and perform them earnestly. The six professionally trained nurses were responsible for conducting the patients’ daily practice. One of the nurses was responsible for following up with patients after they were discharged. During the hospitalization period, the patients were guided daily by the nurses to perform the sleep-inducing exercise once in the afternoon and mindful breathing for 30 min before going to bed. A “WeChat” group was set up to follow-up with the patients after their discharge. They were reminded daily to practice the two interventions at the specified time as instructed and reported from their homes daily via “WeChat.” The follow-up period ended when the patients had practiced for 3 mo. Both groups had complete follow-up information.

Assessment
Follow-up interviews were performed via telephone at 1 wk, 1 mo, and 3 mo after the intervention, and the information collected was used to calculate the Pittsburgh Sleep Quality Index (PSQI), Generalized Anxiety Disorder 7-item (GAD-7) scale, and Insomnia Severity Index (ISI) values. The overall sleep quality of the patient groups was subsequently assessed based on the data collected. The PSQI consists of 18 items across seven components, and each component is given a score of 0-3. The PSQI global score is calculated from the sum of all components' scores and ranges from 0 to 21, where a higher score indicates poorer sleep quality, and it assesses components such as sleep quality, sleep latency, sleep duration, sleep efficiency, and daytime dysfunction. The GAD-7 scale classifies anxiety into four categories — none, mild, moderate, and severe — based on the total score; higher total scores indicate increasingly severe anxiety. The ISI comprises seven questions, and the results are classified as “no clinically significant insomnia,” “subthreshold insomnia,” “clinical insomnia (moderate severity),” and “clinical insomnia (severe).” A higher total score indicates more severe insomnia.

Statistical analyses
The data analysis was performed using SPSS 17.0 statistical software (Chicago, IL, United States). The numeric data were expressed as χ2 ± S, and t-tests were performed. Differences with P < 0.05 were considered significant.

RESULTS
Patient group PSQI score comparison before and after intervention
Both patient groups were similarly treated once with hypnotic medication within 1 wk of admission. The PSQI scores before the intervention and at 1 wk after the intervention were not significantly different between the two groups. After 1 mo of intervention, the PSQI score for the hypnotic medication was not significantly different between the groups; however, the other components exhibited significant differences (P < 0.05). After 3 mo of intervention, the PSQI scores for sleep quality, latency, duration, and efficiency to daytime dysfunction were significantly different between the groups (P < 0.05) (Tables 2-5).

Patient group GAD-7 score comparison
The GAD-7 scores before the intervention and at 1 wk after the intervention were not significantly different between the groups. However, at 1 and 3 mo after the intervention, the differences were significant (P < 0.05) (Table 6).

Patient group ISI score comparison
The ISI scores before and 1 wk after the intervention were not significantly different between the groups. However, at 1 and 3 mo after the intervention, the differences were significant (P < 0.05) (Table 7).

DISCUSSION
Mindful breathing and sleep-inducing exercises are economical, long-term adjunctive therapies that patients can practice after leaving the hospital. The current insomnia treatments include psychological, pharmacological, and physical therapies as well as treatment with traditional Chinese medicine. The psychological therapy procedures primarily include sleep hygiene education and cognitive-behavioral therapy. Although cognitive-behavioral therapy is considered the preferred treatment option in the field[15], it requires equipment and technical support, and individuals who can benefit from online education are limited. The cost of the therapy is also an obstacle for certain groups[16,17]. Clinical observations have proven[18,19] the short-term efficacy of pharmacological treatments for insomnia; however, their long-term use can be associated with potential risks, such as adverse drug reactions and addiction. Physical therapy includes transcranial magnetic stimulation, auditory stimulation, phototherapy, and biofeedback therapy; however, data from large-sample studies to support their efficacies are lacking. In addition, these procedures require patients to be in the hospital; thus, the inconvenience and financial requirements are limitations for patients considering therapy[20]. The use of traditional Chinese medicine to treat insomnia has a long-standing history; however, its current use is limited by the individualized approach of modern medicine, and its effectiveness cannot be demonstrated by using modern evidence-based methods. Therefore, the development of adjunctive therapy and care approaches is needed in clinical practice to overcome obstacles to the nonpharmacological treatment of insomnia[21]. The emergence of mindful breathing and sleep-inducing exercises could address this need.
The principles of mindful breathing and sleep-inducing exercises focus on enhancing body awareness and inducing changes in emotions and self-concept. The principle of mindful breathing involves attention to breathing, body regulation, body awareness, and emotion regulation and leads to self-concept changes. By being aware of the present moment, one’s perception of sleep can be changed, thereby allowing the search for solutions with a peaceful mind[22]. Hofmann and Gómez[23] demonstrated the positive outcomes of mindful breathing on the anxiety and depression experienced by patients with insomnia. The present study incorporated a sleep-inducing exercise to achieve better sleep quality, sleep efficiency, and other long-term clinical effects. Sleep-inducing exercises are simple to perform, effective, economical, and practical; they can clear the meridians, modulate body functions, calm the mind, and improve concentration. A considerable amount of exercise can be performed by twisting various parts of the body, promoting blood circulation, and simultaneously fulfilling the daily activity requirement, thereby enhancing physical fitness[24]. Patients with insomnia often experience negative emotions, such as depression and anxiety, which can be relieved by an appropriate amount of daytime exercise.

CONCLUSION
In this study, we found that the combination of mindful breathing and a sleep-inducing exercise are useful as adjunctive therapies in the long-term treatment of patients with insomnia. The PSQI, GAD-7, and ISI are internationally recognized instruments for assessing sleep quality, anxiety status, and insomnia severity, respectively[25]. Our results showed that 1 wk of intervention with routine pharmacological and physical intervention therapies administered to patients with insomnia during the hospitalization period did not significantly affect the treatment group. Thus, the effectiveness of the two practices was not demonstrated within that short time frame. However, compared with those in the control group, patients in the treatment group exhibited significant improvements in sleep quality, sleep latency, sleep efficiency, sleep duration, daytime functioning, anxiety level, and insomnia severity at 1 and 3 mo after the intervention. The enhancement of sleep quality can be attributed to the mindful breathing and sleep-inducing exercise during home practice. Moreover, hypnotic medication efficacy improved after 3 mo of intervention. The results indicated that mindful breathing combined with the sleep-inducing exercise significantly improved the long-term effectiveness of insomnia treatment. Patients can continue to perform both practices as adjunctive therapies autonomously after being discharged from the hospital. These practices improve their ability to focus on themselves by acquiring and mastering a self-care option to treat their insomnia, in addition to reducing the use of medical resources. Thus, these practices merit long-term commitment and wide adoption in clinical settings.

ARTICLE HIGHLIGHTS
Research background
Insomnia is the most common sleep disorder. It disrupts the patient’s life and work, increases the risk of various health issues, and often requires long-term intervention. The financial burden and inconvenience discourage patients from complying with the treatments, leading to chronic insomnia.

Research motivation
Mindfulness is a well-researched psychological practice and can be an effective nonpharmacological intervention, and its stability and effectiveness have been demonstrated in many studies about the insomnia. Herein, we employed a use a quasi-experimental design to investigate the effects of mindful breathing combined with a sleep-inducing exercise as adjunctive therapies for patients with insomnia.

Research objectives
To investigate the effects of mindful breathing combined with sleep-inducing exercises in patients with insomnia.

Research methods
In this work, the control group received routine therapies and care, while the treatment group was intervened with mindful breathing and a sleep-inducing exercise in addition to the routine therapies and care. The guided mindful breathing practice was performed daily, overseen by a nurse who played an audio recording of the guiding instructions in the treatment-group patient’s ward for 30 min prior to bedtime. Follow-up interviews were performed via telephone at 1 wk, 1 mo, and 3 mo after the intervention, and the information collected was used to complete the Pittsburgh Sleep Quality Index, Generalized Anxiety Disorder 7-item scale, and Insomnia Severity Index.

Research results
Our results showed that 1 wk of intervention with the routine pharmacological and physical intervention therapies administered to the patients with insomnia during the hospitalization period did not significantly affect the treatment group. Thus, the effectiveness of the two practices was not demonstrated within that short time-frame. However, compared with the control group, patients in the treatment group exhibited significant improvements in sleep quality, sleep latency, sleep efficiency, sleep duration, daytime functioning, anxiety level, and insomnia severity at 1 and 3 mo of the intervention.

Research conclusions
We found that the combination of mindful breathing and a sleep-inducing exercise are useful as adjunctive therapies in the long-term treatment of patients with insomnia.

Research perspectives
The future research aims at how to enhance the effect of mindful breathing and a sleep-inducing exercise on the treatment of insomnia.
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Figure Legends
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Figure 1 Flowchart of the study design. PSQI: Pittsburgh Sleep Quality Index; GAD-7: Generalized Anxiety Disorder 7-item scale; ISI: Insomnia Severity Index.


Table 1 Comparison of baseline characteristics of insomnia patients in the treatment group and control group
	Characteristic
	Treatment, n = 40
	Control, n = 40

	Age in yr, mean ± SD
	52.4 ± 11.5
	51.3 ± 10.2

	Male sex, n/total n (%)
	13/40 (32.5)
	15/40 (37.5)

	Married, n/total n (%)
	37/40 (92.5)
	38/40 (95)

	University graduate, n/total n (%)
	32/40 (80)
	34/40 (85)


SD: Standard deviation.


Table 2 Patient group Pittsburgh Sleep Quality Index score comparison before intervention
	Group
	Sleep quality
	Sleep latency
	Sleep duration
	Sleep efficiency
	Sleep disturbance
	Hypnotic medication
	Daytime dysfunction

	Treatment group, n = 40
	2.83 ± 0.39
	2.93 ± 0.42
	2.93 ± 0.27
	2.80 ± 0.41
	2.70 ± 0.46
	1.08 ± 0.83
	2.53 ± 0.64

	Control group, n = 40
	2.70 ± 0.46
	2.90 ± 0.30
	2.93 ± 0.27
	2.75 ± 0.44
	2.73 ± 0.45
	1.23 ± 1.00
	2.63 ± 0.54

	t
	-1.311
	-0.391
	0.000
	-0.530
	0.244
	0.731
	0.755

	P value
	0.194
	0.697
	1.000
	0.598
	0.808
	0.467
	0.452




Table 3 Patient group Pittsburgh Sleep Quality Index score comparison 1 wk after intervention
	Group
	Sleep quality
	Sleep latency
	Sleep duration
	Sleep efficiency
	Sleep disturbance
	Daytime dysfunction

	Treatment group, n = 40
	0.98 ± 0.36
	2.55 ± 0.50
	1.60 ± 0.63
	1.75 ± 0.54
	1.70 ± 0.56
	1.63 ± 0.54

	Control group, n = 40
	1.05 ± 0.50
	2.68 ± 0.47
	1.60 ± 0.59
	1.83 ± 0.45
	1.70 ± 0.52
	1.70 ± 0.46

	t
	0.769
	0.391
	0.000
	0.675
	0.000
	0.666

	P value
	0.445
	0.697
	1.000
	0.502
	1.000
	0.507




Table 4 Patient group Pittsburgh Sleep Quality Index score comparison 1 mo after intervention
	Group
	Sleep quality
	Sleep latency
	Sleep duration
	Sleep efficiency
	Sleep disturbance
	Hypnotic medication use
	Daytime dysfunction

	Treatment group, n = 40
	0.95 ± 0.32
	2.20 ± 0.41
	1.48 ± 0.64
	2.25 ± 0.59
	1.50 ± 0.56
	2.70 ± 0.79
	1.55 ± 0.60

	Control group, n = 40
	1.28 ± 0.51
	2.73 ± 0.45
	2.40 ± 0.63
	1.68 ± 0.47
	2.39 ± 0.49
	2.60 ± 0.84
	2.38 ± 0.54

	t
	3.446
	5.469
	6.502
	-4.812
	7.475
	-0.548
	6.481

	P value
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001




Table 5 Patient group Pittsburgh Sleep Quality Index score comparison 3 mo after intervention
	Group
	Sleep quality
	Sleep latency
	Sleep duration
	Sleep efficiency
	Sleep disturbance
	Hypnotic medication use
	Daytime dysfunction

	Treatment group, n = 40
	0.98 ± 0.48
	1.98 ± 0.53
	1.53 ± 0.60
	2.35 ± 0.58
	1.68 ± 0.53
	0.53 ± 0.64
	1.43 ± 0.50

	Control group, n = 40
	1.60 ± 0.63
	2.80 ± 0.41
	2.70 ± 0.56
	1.63 ± 0.49
	2.35 ± 0.53
	0.93 ± 0.80
	2.48 ± 0.51

	t
	4.980
	7.817
	9.037
	-6.040
	5.700
	2.475
	9.332

	P value
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001




Table 6 Patient group Generalized Anxiety Disorder 7-item scale total score comparison before and after interventions
	Group
	Before intervention
	After intervention

	
	
	1 wk
	1 mo
	3 mo

	Treatment group, n = 40
	12.20 ± 4.07
	5.60 ± 1.87
	3.38 ± 1.68
	2.75 ± 1.50

	Control group, n = 40
	11.18 ± 1.97
	4.98 ± 1.75
	6.05 ± 1.80
	7.15 ± 2.28

	t
	-1.431
	-1.547
	6.888
	10.195

	P value
	0.156
	0.126
	< 0.001
	< 0.001




Table 7 Patient group Insomnia Severity Index score comparison before and after interventions
	Group
	Before intervention
	After intervention

	
	
	1 wk
	1 mo
	3 mo

	Treatment group, n = 40
	22.13 ± 3.30
	10.63 ± 1.96
	5.75 ± 1.28
	8.68 ± 2.26

	Control group, n = 40
	21.38 ± 2.88
	11.95 ± 1.05
	7.40 ± 2.45
	3.38 ± 1.76

	t
	-1.083
	-0.974
	3.781
	-11.699

	P value
	0.282
	0.333
	< 0.001
	< 0.001
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