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ABSTRACT 

Objective. The mind and body are inseparable and share bidirectional influences. Psychological 

stress and distress related to traumatic events are significant contributors to morbidity, mortality, 

and healthcare costs worldwide. Mind-body movement-oriented interventions have been found 

to benefit one's physical and mental health via down-regulation of the hypothalamic–pituitary–

adrenal (HPA) axis and the sympathetic nervous system. This systematic review aimed to 

identify and synthesize the research on movement-oriented mind-body interventions for trauma 

and stress as informed by psychoneuroimmunology. The review focused on exercise, yoga, tai 

chi, qi gong, and dance movement therapy that target the physiological systems impacted by 

psychological stress/trauma. Methods. Data was collected from four electronic databases 

(EBSCOHost, SCOPUS, Pubmed/Medline, Psychiatry online) between 2005-2021. All studies 

were required to include adult subjects exposed to psychological stress or trauma, a movement-

oriented mind-body intervention, an objective physiologic psychoneuroimmunological outcome 

measure, and a self or clinician-reported psychological or psychosocial symptom measure. A 

Data Collection and Extraction form was used to record the variables for each study that met the 

inclusion criteria. Results. In total, 20 studies were included in the descriptive synthesis and 

summary of existing quantitative studies. The results found yoga to be the most researched 

movement-oriented mind-body intervention. Most included studies found mental health 

improvements alongside positive impacts on inflammatory and immune processes after yoga, tai-

chi, qigong, or dance-movement therapy. Fourteen of the 20 selected studies indicated at least 

one significant finding for a physiological PNI-related outcome measure and psychosocial 

outcome measure. Conclusion. The findings of this systematic review suggest that movement-

oriented mind-body interventions may be a promising approach for promoting mental and 
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physical health in individuals with psychological stress and trauma. Future research in this field 

should include longitudinal studies, standardizing the movement-oriented mind-body 

interventions in research, operationally defining stress and trauma, increasing inclusion of 

diversity in participants, and increasing sample sizes.  
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Chapter 1: Background and Rationale  

Statement of the Problem  

 A significant amount of research worldwide shows that the mind and body are 

inseparable and share bidirectional influences (Segerstrom & Miller, 2004; Song & Leonard, 

2000; Soria et al., 2018; van der Kolk, 1994). Illness and health cannot be understood in isolation 

from psychological, mental, and emotional processes and life experiences (including stress and 

trauma). High levels of psychological stress and distress related to the experience of traumatic 

events are a major contributor to morbidity, mortality, and healthcare costs worldwide (Salleh, 

2008). Many psychiatric disorders are directly linked etiologically to stress, including unipolar 

major depressive disorder (MDD) and posttraumatic stress disorder (PTSD). These mental health 

disorders are among the top causes of disability and disease burden worldwide (World Health 

Organization, 2020). Therefore, it has been suggested as particularly appropriate that treatments 

for stress-related physical and mental health problems would benefit from an integrative mind-

body approach (Park, 2013; Seppälä et al., 2014). The systematic review research proposed here 

aims to identify and synthesize the research on movement-oriented mind-body interventions for 

trauma and stress as informed by psychoneuroimmunology. 

The Psychoneuroimmunological Model of Health  

“Psychoneuroimmunology is the most integrative health science discipline in existence” 

(Daruna, 2012, p.7). Psychoneuroimmunology can be defined as the study of interactions 

between behavior, neural and endocrine function, and immune processes (Ader, 1995). The 

psychoneuroimmunology model of health works to describe the relationships between and 

among stress, brain function (i.e., mind/ thoughts), psycho-social-behavioral components, and 

physiological components (i.e., neuroendocrine-immune system interactions).  
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The research in the field of psychoneuroimmunology has found that many physical illnesses 

are due to severe and overwhelming stress that alters and dysregulates critical systems that are 

part of the stress response system (Ader, 1981; Ader et al., 1996; O’Connor et al., 2021). The 

mind and body communicate bidirectionally through chemical messengers, and the experience of 

emotions interacts with the body’s nervous system forming an essential link with our immune 

defenses. The main neuro-endocrine-immune pathways linked to stress are the 

sympathoadrenomedullary (SAM) axis, which includes the sympathetic nervous system (SNS), 

and the hypothalamic-pituitary-adrenocortical axis (HPAA; Besedovsky et al., 1985). Chronic 

stress results in dysregulation of both axes (Sapolsky et al., 2000). When chronic stress or trauma 

occurs, the SAM axis triggers the SNS to release norepinephrine, which induces a “fight or 

flight” response, resulting in the HPAA releasing endocrine-based glucocorticoids, primarily in 

the form of the hormone cortisol (Chrousos & Gold, 1992). Elevated levels of cortisol activity 

can be detrimental to one’s health because it causes immunosuppression and eventually 

contributes to chronic immune dysregulation (Besedovsky et al., 1985).  

Research in psychoneuroimmunology has concluded that repeated and overactivation of 

the HPAA system results in increased allostatic load and has been found to cause long-lasting 

suppression of the immune system linked with adverse health outcomes (Chrousos & Gold, 

1992; McEwen, 2003). Furthermore, in populations that include chronically ill individuals, 

suppressed immune function linked with long-term stress is further associated with increased 

susceptibility to illness, delayed wound healing, and prolonged recovery from illness (Glaser et 

al., 1999).  

In the context of stress and trauma, the psychoneuroimmunology of PTSD is established 

by linking psychological symptoms to three central physiological mechanisms a) autonomic 
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dysregulation (hyperarousal), b) activation of the hypothalamic-pituitary-adrenal (HPA) axis, 

and c) activation of the inflammatory immune response. PTSD is associated with autonomic 

nervous system (ANS) dysregulation (increased heart rate, cardiac output and blood pressure) 

along with decreased parasympathetic nervous system (PNS) activity (Schneider & 

Schwerdtfeger, 2020). In addition, the HPA plays a critical role in the allostatic process, and the 

HPA axis is often dysregulated among people with PTSD. 

Defining Stress and Trauma  

 Although there has been a significant amount of research on stress in the last century, 

investigators still need help to come to a consensus of a definition for stress. The term stress in a 

health context was first introduced by Hans Selye in 1926. In his early writings, he defined stress 

as the “sum of all nonspecific changes (within an organism) caused by function or damage” or, 

more simply, “the rate of wear and tear in the body” (Selye, 1973, p. 695).   

The research on stress has conflicting definitions. Clark et al. (2007) conceptualize stress 

as informed by a combination of various perspectives in the literature, stating that “stress may be 

considered the totality of an individual’s cognitive, emotional, behavioral, and physiological 

response to a stressor” (Clark et al., 2007, p. 18). The term stress can refer to either a stressful 

stimulus, the response to a stressful stimulus, or the consequences of this response (Levine, 

2005). Stress can be defined physiologically and behaviorally. Diorio et al. (1993) described 

stress behaviorally as the thought of any stimulus that threatens homeostasis. Stress is a part of 

everyday life and can be understood as how a change in the environment impacts the normal 

functioning of an individual (Yaribeygi et al., 2017). A stimulus that threatens homeostasis could 

be a loss of a job, a new disease diagnosis, chronic illness or injury, the loss of a loved one, and 

so on. Physiologically, stress can be defined by the activation of the automatic processing, the 
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HPA axis. When an individual perceives a stressor, the hypothalamus releases the corticosterone-

releasing factor (CRP) to the anterior pituitary. The HPA axis is linked to and regulated by a 

complex neural system, and under stress, cortisol production increases as a result of 

hypothalamic stimulation (Sapolsky et al., 2000; Straub & Cutolo, 2018; Yaribeygi et al., 2017).  

Trauma refers to more severe stress and involves an event that exceeds the standard 

human response capabilities (Hubbard et al., 1995). It is important to note that a traumatic event 

is often linked to the interpretation of the event for the individual. Trauma has been defined in 

the literature as the experience of adverse events that impair psychological functioning 

(American Psychiatric Association, 2013). The response to a traumatic event that is deeply 

distressing or disturbing can lead to overwhelming an individual’s ability to cope, which can 

weaken a person’s sense of self and their ability to feel a full range of emotions and experiences 

(van der Kolk, 1994). Chronic stress and traumatic events are different in that the latter includes 

one or more acute episodic stressors that can profoundly impact. PTSD can occur after exposure 

to a potentially traumatic event and is characterized by persistent reexperiencing of a traumatic 

event, avoidance and numbing systems, and hyperarousal (American Psychiatric Association, 

2013). The exact physiological systems are involved in potentially traumatic events and, 

subsequently, the development of PTSD, as well as acute stress, episodic stress, distant stress, 

and chronic stress (American Psychiatric Association, 2013; Pai et al., 2017).  

Psychological Stress and Physical Health 

The negative health implications of psychological stress, trauma, and, subsequently 

PTSD are now well understood in the literature in that experiencing an overwhelming amount of 

stress can lead to poor physical health (Kendall-Tackett, 2007, 2009; Segerstrom & Miller, 2004; 

Spitzer et al., 2009). Those who experience high levels of psychological stress often have 
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significant physical health problems that continue for years after the experience of the 

precipitating event. Stress coming from the experience of a traumatic event is often noted as a 

cause of or contributor to mental and physical health problems across the lifespan (Felitti et al., 

1998). The stress reaction can present itself in various ways; however, it is often precipitated by 

a life event that can be positive or negative, traumatic or non-traumatic. The experience and 

exposure to stress can prompt chronic emotional, biological, and behavioral dysregulation and 

raise the risk of physical disease (Schneiderman et al., 2005). Furthermore, psychological stress 

can precipitate or extend other psychiatric disorders, such as schizophrenia, dementia, and 

addiction (Sinha et al., 2011; Tsolaki et al., 2009; van Winkel et al., 2008), and can negatively 

impact the course of several non-psychiatric conditions, including cardiovascular disease, cancer, 

and HIV infection (Cohen et al., 2007; Kaltsas et al., 2012).  

In the last decade, there have been many studies that have found that the experience of a 

traumatic stressor increases the risk of health problems. In studies that have looked at adult 

disease, the experience of childhood sexual and physical assault has been associated with an 

increased risk for medical issues and disease (Korkeila et al., 2010; Sachs-Ericsson et al., 2005). 

Specifically, the first large-scale study that linked early childhood trauma and organic health 

conditions was the Adverse Childhood Experience (ACE) study by Felitti et al. (1998). The 

study included more than 17,000 participants, and the results found that individuals who 

experienced four or more types of adverse childhood events had higher rates of cancer, stroke, 

heart disease, chronic lung disease, emphysema, diabetes, skeletal fractures, and hepatitis than 

individuals who did not experience adverse childhood events. Childhood events include many 

kinds of maltreatment, including psychological, physical, and sexual abuse, and exposure to 

parental substance abuse, mental illness, intimate partner violence, or criminal behavior. 
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Additionally, there was a strong relationship between the amount of exposure to having multiple 

risk factors for several leading causes of death in adults.  

 Since the ACE study in 1998, many studies have followed and found similar results. For 

example, it has been found that individuals who have experienced traumatic events, especially 

those who develop PTSD, have elevated rates of mortality, morbidity, and healthcare utilization 

(Sareen, 2014). Qureshi et al. (2009) systematically reviewed PTSD and physical disorders. The 

results found that physical health conditions like arthritis were associated with a PTSD diagnosis. 

Similarly, Spitzer et al. (2009) conducted a study on the general population with 3171 adults and 

assigned the participants to three groups: no trauma (n = 1440), trauma but no PTSD (n = 1669); 

and trauma with subsequent PTSD (n = 62). After adjustments for sociodemographic factors, 

smoking, body mass index, blood pressure, depression, and alcohol use disorders, the findings 

showed that those who had experienced trauma and a diagnosis of PTSD had a higher odds ratio 

for angina pectoris and heart failure, bronchitis, asthma, renal disease, and polyarthritis 

compared with non-traumatized participants (Spitzer et al., 2009). The findings from the outlined 

studies suggest a strong association between PTSD and physical health conditions such as 

cardiovascular and pulmonary diseases. The impact of psychological stress on one’s health is at 

the intersection of the connection between the mind and body. 

Current Treatment for Psychological Stress and Trauma 

Current research has sought to understand treatment approaches better to combat the 

experience of psychological stress and trauma and ultimately prevent the later development of 

psychological and physiological disorders. The focus of research in this area has been on 

treatments for PTSD. The use of psychological therapies for those suffering from PTSD has 

been regarded as more effective than the use of pharmaceutical treatments (Forbes et al., 2007). 
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While a variety of psychotherapies are available, Cognitive behavior therapies (CBT) are often 

cited as the most effective in reducing symptoms of PTSD. Specifically, Cognitive Processing 

Therapy (CPT) and Prolonged Exposure Therapy (PE) have been recommended as first-line 

treatments for PTSD (Forbes et al., 2007). Both CPT and PE direct a person to recall traumatic 

events in a controlled fashion and focus on the cognitive processing of trauma-related thoughts, 

feelings, and memories. However, many trauma-exposed individuals (with and without PTSD) 

do not seek help, drop out of treatment, refuse these treatments, or do not experience any 

substantial reduction in symptoms (Schottenbauer et al., 2008). Seppälä et al. (2014) noted that 

conventional treatment, such as psychotherapy, may have limited success for the population 

who have high levels of PTSD. It has been found that many people who have PTSD or other 

stress-related disorders drop out of traditional treatments because the process of recounting 

traumatic events can be highly emotionally taxing (Seppälä et al., 2014). 

Other interventions that target stress include Stress Inoculation training (SIT), a non-

trauma-focused anxiety management program that teaches coping skills to manage stress and 

anxiety (Meichenbaum & Deffenbacher, 1988). Saunders et al. (1996) conducted a meta-

analysis on the effectiveness of SIT and found that SIT is an effective means for reducing 

performance anxiety, reducing state anxiety, and enhancing performance under stress.  SIT 

differs from CPT and PE due to the treatment emphasizing the use of coping strategies to help 

manage trauma-related anxiety and stress (i.e., relaxation training, thought stopping, cognitive 

restructuring, and positive self-statements) and individuals are not required to discuss in detail 

about the trauma they have experienced (Meichembaum & Deffenbacher, 1988). Comparing 

PE, SIT, and a combination of PE-SIT for reducing PTSD systems, it was found that PE was 

superior to SIT and the variety of PE-SIT on posttreatment anxiety and social adjustment (Foa 



8 
 

et al., 1999).  

Although conventional pharmacologic and psychotherapeutic interventions have shown 

some proven efficacy in treating PTSD and psychological stress, residual symptoms and 

therapeutic efficacy remain problematic (Cukor et al., 2009). As a result, various integrative 

mind-body intervention modalities have developed that are increasingly employed in the 

treatment of psychological stress and PTSD. This growing body of evidence has shown that 

mind-body interventions positively impact the quality of life, reduce stress, and improve health 

outcomes among individuals with psychological stress and PTSD (Descilo et al., 2010; 

Kearney et al., 2012).  

Mind-Body Interventions in the Treatment of Stress and Trauma  

 Approaches to treating stress-related disorders involving the body and physical 

sensations may be helpful for improving physiological systems of stress and trauma and overall 

psychological well-being (van der Kolk, 1994). Recently, there has been growing inclusion of 

physical movement in the treatment of psychological disorders. The relationship between mental 

health and physical activity is supported by a growing amount of evidence linked to physical 

activity being beneficial to mental health and psychiatric rehabilitation (Probst et al., 2010). 

Furthermore, physical activity has also been shown to enhance the effectiveness of psychological 

therapies (Craft & Perna, 2004). In addition, the symptoms following psychological 

stress/trauma are associated with significant problems in the body and self-awareness (Lanius et 

al., 2011). This suggests that it would be valuable to identify therapeutic approaches that target 

stress's psychological and physical effects.  

Interventions involving the connection between the mind and body may be a 

supplementary aid to cognitive behavioral therapies or could stand alone to improve and regulate 
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emotional reactivity and improve the physiological systems impacted by trauma (Vujanovic et 

al., 2011). Specifically, an intervention developed by Kabat-Zinn (1990), Mindfulness-based 

stress reduction (MBSR), incorporates mindfulness meditation, body awareness, and yoga, in 

addition to exploring patterns of behavior, thinking, and feeling. Evaluation of MBSR in various 

populations has found beneficial effects of the intervention on positive mental health outcomes 

(Goldberg et al., 2018; Khoury et al., 2015) and positive impacts on overall physical health 

(Creswell et al., 2019; Grossman et al., 2004). A study by Hunt et al. (2017) dismantled the 

active components of an MBSR intervention with college students experiencing stress. The study 

aimed to uncover to what extent movement, including gentle yoga, mindfulness training, or the 

synergy between the two, had an impact on emotional and physiological outcomes. The study 

dismantled the active components of MBSR by having five different conditions, including 

mindfulness training and meditation alone (with no movement), yoga alone (with no explicit 

mindfulness), and their combination, compared to a credible placebo control and a no-treatment 

control. The results found that yoga (whether it is presented as a part of a multi-component, 

mindfully focused intervention, or alone) had beneficial effects on cardiac vagal control and the 

stress response system, which suggests that something is compelling about incorporating yoga 

and movement into treatment. Furthermore, the combined movement and mindfulness treatment 

group had better physical and mental health outcomes on multiple outcome measures (Hunt et 

al., 2017). The results from this study reveal the benefits of incorporating movement into an 

intervention for positive mental and physical health outcomes.   

As such, a growing body of evidence suggests that mind-body interventions incorporating 

movement have the potential to reduce symptoms of PTSD and improve overall well-being (Kim 

et al., 2013). Mind-body interventions involving meditation and exercise can be particularly 
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beneficial for stress-related disorders as they can potentially address many frequent symptoms, 

including autonomic dysfunction, negative affect, and difficulties with emotion regulation 

(American Psychiatric Association, 2013; Gard et al., 2014). Studies have found that using 

breathing-based meditation and movement improves emotion regulation in yoga practitioners 

(Gootjes et al., 2011) and improves immune function in cancer patients (Kochupillai et al., 

2005), and increases rapid gene expression in a non-clinical population (Qu et al., 2013). 

Specifically, interventions that have a core focus on the use of movement and emphasis on 

bodily experiences have been found to reduce PTSD symptoms, and anxiety and regulate 

physiological responses, such as improved immune system and lower levels of inflammation 

(Bower & Irwin, 2016; Seppälä et al., 2014; van de Kolk et al., 2019). For example, it has been 

found that yoga downregulates the HPA axis, reduces cortisol levels, and influences several 

neurotransmitters, increasing neurotrophic factors and thus decreasing inflammation 

(Balasubramaniam et al., 2012). These combined physiological effects can be hypothesized to 

counteract the stress response and reduce associated PTSD symptoms. There is growing 

evidence that movement and an increase of body awareness benefit physical and mental health 

via down-regulation of the hypothalamic–pituitary–adrenal (HPA) axis and the sympathetic 

nervous system (SNS; Ross & Thomas, 2010).  

Movement-Oriented Mind-Body Interventions 

 Half of the adults in the United States use complementary and alternative medicine, with 

mind–body interventions being the most commonly used (Wahbeh et al., 2008). Mind–body 

complementary health approaches (CHAs) are a group of healthcare practices emphasizing the 

relationships among the mind, body, brain, and behavior. The National Center for 

Complementary and Integrative Health lists the following as mind–body practices: acupuncture, 
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massage, meditation (including mindfulness meditation), movement therapies, relaxation 

(breathing exercises, guided imagery, and progressive muscle relaxation), spinal manipulation, 

tai chi or qigong, yoga, healing touch, and hypnotherapy (www.nccam.nih.gov).  

One of the goals of stress-related disorder treatment is to improve body awareness and 

help individuals understand bodily sensations (American Psychiatric Association, 2013; West et 

al., 2017). This suggests the importance of focusing on those interventions where the body, 

particularly movement, is focused upon. Movement-oriented mind-body interventions have been 

defined as interventions in which physical activity or body awareness are the central themes and 

core focus of the intervention and are characterized by their use of movement activities and focus 

on bodily experiences (Probst et al., 2010). For the purpose of this review the definition above 

will be used but limited to the following empirically supported movement-oriented mind-body 

interventions and therapies: exercise, yoga, tai chi, qi gong, and dance movement therapy. Mind-

body movement-oriented interventions have received increasing awareness and attention from 

the scientific community seeking to understand the safety and efficacy of these widely used 

practices (Langmuir et al., 2012; Röhricht, 2009; Weber et al., 2020).   

Dance Movement Therapy  

The American Dance Therapy Association (2019) defines dance/movement therapy as 

the psychotherapeutic use of movement to encourage emotional, social, cognitive, and physical 

integration of the individual working from the premise that body and mind are interconnected. 

By using movement as the mode of intervention, the DMT practice is inherently attuned to 

focusing on the present moment.  

Yoga 
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Yoga can be defined as a set of practices based on Hindu philosophy aimed at bringing 

about a higher state of consciousness and selfhood by engaging in various body control exercises 

(Daruna, 2012). The poses or postures in yoga (asanas) are only one of eight limbs of a larger 

philosophy of complete health and balance outlined in the Yoga Sutras. The other seven limbs, 

or disciplines, of yoga are as follows: yamas (ethical disciplines), niyamas (individual 

observances), pranayama (breath control), pratyahara (withdrawal of senses), dharana 

(concentration), dhyana (meditation), and samadhi (self-realization, enlightenment). In addition, 

yoga is considered a moving meditation and has been observed to alter the stress response 

associated with thoughts and emotions, consequently reducing psychological distress (Gooties et 

al., 2011; van der Kolk, 2006). Most yoga currently practiced in the West can be considered 

Hatha yoga or a variation (e.g., Vinyasa, Ashtanga) and typically includes elements of poses and 

energetic breathing exercises, often combined with mindfulness/meditation and concentration 

(Bower, 2015). Breathwork, mindfulness, focus/attention to the pose, and alignment are all 

domains of yoga.  

Tai Chi  

Tai chi (also known as Tai Chi Chuan or Taiji) is a Chinese mind-body tradition 

practiced for at least 5000 years (Chen & Snyder, 1999). It is a moving meditation that comprises 

a series of movements, focused breathing, posturing movement, and consciousness directed at 

relaxation (Robins et al., 2012). All styles of Tai Chi include a series of gentle fluid movements, 

mental concentration, and controlled breathing. Tai chi is characterized by slowness of 

movement, total continuity without break or pause, and absolute focus of awareness on the 

present moment. The active concentration of the mind is instrumental in guiding the flow of the 

body’s movements (Ospina et al., 2007; Stoney et al., 2009). Tai Chi is intended to increase a 
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person’s mind-body connection through awareness of their body’s energy and potential for self-

healing.  

Qigong 

 Qi gong, like tai chi, is a traditional Chinese practice that involves concentration and 

slow, controlled motions and is performed to enhance the circulation of qi in the body. Tai chi 

and qi gong are very similar in their core components, and they share what traditional Chinese 

medicine defines as the “three regulations”: body focus (posture and movement), breath focus, 

and mind focus (Larkey et al., 2009). The main difference between them is that tai chi can be 

considered a martial art, and the movements can provide self-defense and are outwardly focused. 

Differently, qi gong is not a martial art and is internally focused (Wahbeh et al., 2008). The 

gentle movements and postures of the exercise are designed to achieve a harmonious flow of 

energy (qi) in the body and to improve physical fitness and overall well-being.  

Exercise  

 Exercise is "planned, structured, and repetitive physical activity designed to improve or 

maintain one or more components of physical fitness" (Haskell et al., 2007, p. 142). The 

American College of Sports Medicine (ACSM) states that exercise is "a subset of physical 

activity that is planned, structured, and repetitive and has as a final or an intermediate objective 

the improvement or maintenance of physical fitness" (Garber et al., 2011, p. 1263). It has been 

found that exercise has several benefits for physical and mental health, including improved 

cardiovascular and respiratory function, increased muscle strength and endurance, and reduced 

risk of chronic diseases such as diabetes, obesity, and heart disease (Warburton et al., 2006). 

Rationale  
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Research in psychoneuroimmunology has found that the experience of psychological 

stress and traumatic life events can lead to physical health conditions through the dysregulation 

of the hypothalamic-pituitary-adrenal axis and dysregulation of neuroendocrine and immune 

variables, which elevates inflammation. For those who have experienced psychological stress 

and traumatic events, alternative treatment options are needed to counteract the risk of physical 

health conditions and improve overall well-being. Psychoneuroimmunology research has 

demonstrated that what individuals experience, think, and feel has a measurable impact on 

physiological systems. Those treating individuals who have survived trauma or experienced 

prolonged psychological stress could benefit from information about actions that can be taken to 

downregulate stress response, decrease the chance of severe health problems, and improve 

psychological wellbeing. It is clear that psychological stress that is left untreated or monitored 

has an impact on one’s physical and mental health (Kendall-Tackett, 2007, 2009; Segerstrom & 

Miller, 2004; Spitzer et al., 2009), and thus there needs to be prevention and information 

available to those who are treating individuals to reduce the cost of trauma on people’s overall 

physical and emotional wellbeing. This proposed systematic review will focus on movement-

oriented mind-body interventions (exercise, Yoga, Tai Chi, Qi Gong, and dance movement 

therapy) that target the physiological systems impacted by psychological stress. 

Psychoneuroimmunology research has shown that the experiences people have in life and 

what people think and feel have a measurable effect on the stress response system and immune 

system, which shows that the connection between physical and mental health is not as distinct as 

previously believed. This review aims to provide information on movement-oriented mind-body 

interventions' impact on psychoneuroimmunological systems to provide information to those 

treating individuals who have experienced traumatic events or psychological stress, as well as 
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healthcare workers who are interested in prevention. Clinicians need to be aware and equipped 

with the knowledge and competence regarding the treatments available that can help counteract 

the physical health risks for those who have experienced stress that impacts one’s overall quality 

of life and well-being. Movement-oriented mind-body interventions have been suggested to be 

an essential complement to medical, psychological, and pharmacological treatments. Lastly, 

individuals who have experienced potentially traumatic events or chronic psychological stress 

should have information on how they can regain control over part of their lives by utilizing 

interventions that improve not only their mental health but their physical health as well. 

This systematic review will be a descriptive synthesis and summary of existing 

quantitative studies regarding movement-oriented mind-body interventions' impact on 

psychoneuroimmunological systems with populations who have experienced psychological stress 

or traumatic life events. This review aims to address three primary questions:  

1) What are the types of mind-body movement-oriented interventions used to target the 

physiological PNI systems impacted by stress/trauma?  

2) What are the different impacts that mind-body movement-oriented interventions have 

on physiological PNI-related variables? 

3) What is the relationship between the physiological PNI-related outcome measures and 

any psychological outcome measure (e.g., stress, well-being, trauma symptoms, etc.)? 

 The larger goal of this review is to inform mental health and medical professionals about 

existing evidence for the effects of mind-body movement-oriented interventions on 

psychological and PNI-related physiological systems (markers of physical health) impacted by 

trauma. In addition, the author hopes that this review will provide valuable information and 
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resources for psychotherapists, medical professionals, and researchers who treat and provide 

services to individuals who have experienced psychological stress and traumatic life events.  
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Chapter 2: Methods 

Systematic Review Approach 

This systematic review is a descriptive synthesis and summary of existing quantitative 

studies on the impact of movement-oriented mind-body interventions on 

psychoneuroimmunological systems with populations who have experienced psychological stress 

and traumatic life events. The design and methods of the present protocol were used in 

accordance with the Preferred Reporting Items for Systematic Reviews (PRIMSA; EPOC, 2013).  

Inclusion Criteria 

The studies selected for this systematic review met all the outlined criteria listed to be 

included.  

Design 

Included studies were quantitative only due to the types of physiological measures that 

were the focus of this review. Included studies were either randomized control trials (RCTs) or 

quasi-experimental studies.  

Exclusion Criteria 

 Studies that included participants with substance use disorders, or participants who 

were given medication in combination with an intervention, were excluded from inclusion due 

to the potential impacts substance use and medication have on the critical 

psychoneuroimmunology systems being studied.  

Intervention 

The included studies in this systematic review involved a movement-oriented mind-body 

intervention. Movement-oriented mind-body interventions were defined as involving physical 

activity as the core emphasis of the intervention, characterized by their use of movement 
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activities with a focus on bodily experiences (Probst et al., 2010). The studies included for data 

extraction were yoga, trauma-sensitive yoga, qi gong, tai chi, and dance movement therapy. 

Outcome 

The included studies were all required to have an objective physiologic 

psychoneuroimmunological outcome measure, including instruments and strategies to measure 

neuroendocrine and immunological mechanisms. A physiologic measure was required in 

addition to a self or clinician-reported psychological or psychosocial symptom measure.  

Population 

The population of interest for the current review was adult human subjects (aged 18–90) 

from a clinical, non-clinical, or research population. Any male, female, transgender, or nonbinary 

individual were included. Due to the aims of the study targeting people with exposure to 

psychological stress, selected studies included individuals who met one of the following criteria 

for stress exposure: (a) diagnosed with PTSD, (b)  experienced stress associated with a medical 

illness (i.e. cancer diagnosis or chronic illness), (c) indicated experiencing subjective distress or 

traumatic stress response symptoms on a self-report measure, or (d) observed or rated by a health 

professional to be experiencing stress or trauma.  

Source Eligibility  

This review included only original studies, and all studies included in this review were 

published in peer-reviewed journals. The studies were conducted from 2005-2021. The current 

study did not restrict articles based on country of publication; however, only articles written in 

English were incorporated.  

Search, Screening, and Selection Processes 

Information Sources 



19 
 

 A comprehensive electronic literature search was utilized using the same general search 

strategy with minor alterations as appropriate for each database: EBSCOHost (Psychinfo, 

Academic Search Complete), SCOPUS, Pubmed/Medline, and Psychiatry Online. The reference 

lists of each eligible study were reviewed to identify further studies for inclusion. Systematic 

review studies were identified as a source of relevant literature and examined to identify studies 

that may have been missed in searches.  

Search Terms 

 A comprehensive list of search terms was identified for use in locating appropriate 

studies to use in this review. The primary search terms were psychoneuroimmunology-based 

outcome measure, psychological stress, physical exercise, and psychosocial outcome. After the 

initial search terms were utilized the term medical stressors were added to the primary search 

terms in each database due to the author and chair noticing the amount of research in the 

medical community. The author and chair decided to add medical stressors after the initial 

search was completed to ensure no articles were missed. For each search term, suitable 

synonyms were named and were used to strengthen the searching capacity for each database. A 

set of keywords identified through a preliminary literature search are documented in a 

spreadsheet called “search terms” (Appendix A).  

 The synonyms used with primary search term psychoneuroimmunology-based outcome 

measure were: PNI OR “immune system” OR “immune function” OR cytokines OR “natural 

killer t cell” OR interleukin OR cortisol OR “salivary alpha-amylase” OR neuroendocrine OR 

endocrine OR neuroimmune OR epinephrine OR norepinephrine OR inflammation OR 

biomarkers.  
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 The synonyms used with primary search psychological stress were stress OR trauma 

OR "traumatic stress" OR distress OR "life stress" OR stressor OR violence OR abuse OR 

neglect OR "multiple trauma" OR burnout. 

 The synonyms used with primary search term physical exercise were: "physical 

activity" OR "high-intensity interval training" OR "aerobic fitness" OR "cardiorespiratory 

fitness" OR cycling OR "strength training" OR running OR swimming OR yoga OR Hatha OR 

vinyasa OR “meditative exercise” OR “tai chi” OR “t’ai chi” OR “qi gong” OR qigong OR qi-

gong OR “dance movement therapy” OR “dance movement psychotherapy” OR “dance 

therapy” OR “therapeutic movement” OR movement OR dance OR fitness OR "martial arts.” 

 The synonyms used with primary search term psychosocial outcome were: “quality of 

life” OR “well-being” OR “mental health” OR “psychological health” OR "mental disorder" 

OR depression OR anxiety OR PTSD OR “post-traumatic stress disorder” OR "stress disorder" 

OR "sleep disorder" OR “psychosocial factors” OR "psychiatric diagnosis" OR mood). For 

each database, medical stressors were added and completed for an additional search. The 

medical stressors that were utilized included HIV or "human immunodeficiency virus" "chronic 

illness" “cancer” or “oncology,” or "medical stressor.” The search terms on each electronic 

database applied to titles, keywords, abstracts, and references of all articles.  

 Once the list of search terms and synonyms were identified, the words were grouped 

by similarity. For each database, the search groupings named in the tables of Appendix B 

were searched using predetermined combinations of the key search terms and every search 

was documented in Appendix C. The search documentation record (Appendix C) included 

the different variations of the search syntax used to identify publications in the databases. 

The information for each variation of search had the search date, a full search ID number, 
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the type of search, the database source, the search term identification numbers used, the 

search syntax (guidelines for search), the fields searched, the included years, the type of 

publication, the number of records, and notes for the examination.  

Selection of Studies 

 After documenting each search, all articles were organized into a customized 

Microsoft Excel Screening and Selection spreadsheet that included author(s), title, and 

abstracts. Duplicates were noted and then removed via the Microsoft Excel duplicate 

removal function. The first phase included screening each title, keywords, and abstract 

(Appendix D). Studies that clearly did not meet the criteria were excluded and the reason for 

exclusion was documented. The second phase involved a full-text review to assess 

eligibility, including a set of criteria that must have been met for a study to be fit for data 

extraction. The requirements included analysis of year of the article, title and author of the 

article, database/sources, inclusionary criteria, and exclusionary criteria. Studies that did not 

meet standards were identified and the reason for exclusion documented. The third phase 

was the final decision phase on if the study was selected for analysis in this systematic 

review; a secondary confirmatory decision, final decision, final decision date, and additional 

notes about the decision were all documented (Appendix E). The articles that had conflicting 

eligibility criteria at this stage were included, and later the author and Chair met to discuss 

and determine the study’s appropriateness for final inclusion in the review. Each step of the 

screening and selection process was recorded and documented, which included the 

information for why unselected studies were not included in the review.  

 A PRISMA-based flow chart was utilized to summarize each step involved in the 

study selection process. The PRISMA-based flow chart outlined the number of records 
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identified through electronic database searches and the records of articles found in the 

focused hand searches of selected journals. The diagram contains information about the 

number of duplicate records that were removed from the database, the total number of 

records evaluated, the total number of excluded articles based on the initial screening, the 

number of full-text articles reviewed for eligibility, the number excluded based on 

application of all inclusion and exclusion criteria, and lastly the final number of selected 

documents. The electronic copies of all selected published articles were maintained in two 

places: (a) the hard drive of the primary author’s computer and (b) a google drive folder that 

belonged to the primary author.   

Data Collection Extraction and Coding 

 To facilitate the extraction of relevant data from each selected article while minimizing 

bias, a Data Extraction Form (Appendix F) was utilized. This form was developed from 

modifying a data collection document (by this author’s doctoral program) based on the Cochrane 

model for systematic reviews (EPOC, 2017) and individualized for the current study. The 

extraction form was customized by the author to include the key data points to be collected by 

this systematic review. The variables identified for extraction and coding were informed by 

results of preliminary literature searches and the research questions being asked. These variables 

were then organized into the following categories: (a) study/document identification, (b) general 

information, (c) design characteristics and methodological features, (d) intervention information, 

(e) assessment of research variables, (f) study participant characteristics and recruitment, (g) 

setting characteristics, (h) analyses conducted, (i) results, (j) and conclusions and follow-up. The 

author had selected these broad categories and the specific variables within each domain to 
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capture the majority of the studies, however, not every type or variable applied to every included 

study.   

Study Documentation and Identification 

The first section of the Data Extraction Form, Study Identification, included the outlined 

variables: (a) document ID# (b) authors and year (c) full document title and (d) notes. For each 

document used on the data extraction form, the document was given a specific name that utilized 

the document’s first author and publication date.  

General Information 

 The author included the following variables in the second section, General Information: 

(a) date form completed (b) source/publication type, (c) source name, (d) publication status, and 

(e) country study took place in.  

Design Characteristics and Methodological Features 

The third section, Design Characteristics, and Methodological Features, included the 

following variables: (a) aim of the study, (b) general method (c) specific design of the study, (d) 

duration of participation in intervention, (e) method of collecting physiological measure (salvia, 

hair, blood, urine) (f) type of psychological variable intervention measured, and (g) sample size.  

Intervention Information 

 The author used the next section of the Data Extraction form, Intervention Information, to 

record the specifics of the intervention utilized in each study. The first variable was (a) type of 

intervention (exercise, yoga, tai chi/qi gong, and dance movement therapy. This section 

described what mind-body intervention was used and how the study defined the intervention. 

The following variable in this section (b), duration of intervention, described the length of the 

intervention, number of sessions, and how much time the participants spent partaking in the 
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outlined intervention versus the control group. The last variable of this section, (c) specific 

details of intervention (concurrent interventions, etc.), cited a general description of the 

intervention being used as defined by the author(s) of the study. 

Assessment of Research Variables 

 The Assessment of Research Variables section of the Data Extraction Form captured the 

research variables of each study as well as the type of measures that were utilized. The author 

included an extraction category for the (a) immunological variable measure, (b) neuroendocrine 

variable measure, and (c) psychological variable measure. For each research variable, it was 

recorded how the variable was measured for the physiological and psychological variables. 

There was also a section to record what biomarker was researched (i.e., cortisol, IL-6, 

inflammation). If a study did not include one of the variables, then the author wrote, “Not 

applicable for this study.” The reliability, validity, and utility were also recorded in this section if 

it was applicable for the study. There was space to record any other measures not captured by an 

immunological, neuroendocrine, or psychological research variable; (d) other measure.  

Participant Information 

 The author aimed to understand how mind-body interventions impact physical and 

mental health in a population who has experienced psychological stress or trauma. This section, 

Participant Information, focused on the characteristics of the study sample. The following 

variables were included in this section: (a) population of interest, (b) type of trauma/stress (i.e., 

medical stressor, environmental stress, or potentially traumatic event), (c) mental health 

diagnosis (e.g., PTSD) or n/a, (d) physical health diagnosis (e) recruitment methods, (f) sample 

size, (g) age, (h) gender, and (i) race/ethnicity. The population of interest outlined if the 

population is clinical or non-clinical and if the study included a certain type of population that 
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has experienced trauma (i.e., veteran population). The type of psychological stress described if 

the study focused on a specific type of stress such as a cancer diagnosis or trauma from a natural 

disaster. The author documented the inclusion and exclusion criteria used to identify the 

participants in each study.  

Setting Characteristics 

 The next section of the Data Extraction Form, Setting Characteristics, included the 

following variables: (a) study location and (b) data collection setting(s). The variables in this 

section were utilized to document the location of each study's location and capture the types of 

settings where data was collected (hospitals, outpatient, community centers, etc.).  

Analyses Conducted 

 The following variables were included in the Analyses Conducted section: (a) descriptive 

statistics used, (b) inferential statistics used, (c) qualitative analysis conducted, and (d) other. The 

category “other” was used to describe analyses that did fit precisely into any of the other variable 

sections.  

Key Results From Study 

 The Key Results from Study section was used to describe and document all of the key 

findings from each study. There were eight rows available for the author to write and describe 

each key finding, and the author added additional rows if there are more than eight key findings.   

Conclusions and Follow-Up 

 The final section of the Data Extraction Form, Conclusions and Follow up, included the 

outlined variables: (a) critical conclusions of study authors, (b) study author’s recommendation 

for future research, (c) research question addressed (d) the researcher’s takeaways: general, (e) 

the researcher’s take-aways: implications for practice (f) salient study limitations (to inform 
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quality appraisal), (g) references to other relevant studies, (h) other publications from this 

dataset, (i) further study information needed, (j) correspondence needed, and (k) additional notes 

on conclusion of the study. The variable “does the study directly address your research 

question?” included three rows to allow there to be a row for each research question. If one of 

the research questions is not answered, the author wrote, “not applicable.”  

Quality Appraisal  

 For evaluation of the quality of the studies and to examine the risk of bias within the 

studies included, the quality was appraised by using either the Joanna Briggs Institute (JBI) 

Critical Appraisal Checklist for Randomized Control Trials (Appendix G) or the Joanna Briggs 

Institute Critical Appraisal Checklist for Quasi-Experimental Studies (Appendix H; Joanna 

Briggs Institute, 2017).  

 The JBI Critical Appraisal Checklist for Randomized Controlled Trials (Joanna Briggs 

Institute, 2017) is a tool specifically designed to evaluate the quality of RCTs included in 

systematic reviews. The tool is available online and utilizes a checklist of thirteen questions. For 

each question, the appraiser answered, “yes,” “no,” “unclear,” or “not applicable.” The checklist 

included a space for the author, year, record number, reviewer, and date to be recorded. The 

questions examine randomization, allocation, blinding of participants, outcome assessors, 

follow-up, treatment delivery, attrition, measurement, and analysis of each study. After the 

thirteen questions were answered, the author recorded if a study should be included, excluded, or 

if further information needed to be based on the quality of the study.  

 The JBI Critical Appraisal Checklist for Quasi-Experimental Studies is similarly a tool 

that is specifically designed to evaluate the quality of quasi-experimental studies included in 

systematic reviews (Joanna Briggs Institute, 2017). The online tool consists of nine questions 
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that examine the case and effect, participants, selection bias, attribution bias, measurement, and 

analysis of each study. Like the JBI checklist for RCTs, for each question the appraiser was able 

to answer, “yes,” “no,” “unclear,” or “not applicable,” as well as the checklist included a space 

for the author, year, record number, reviewer, and date to be recorded. 

 The author completed the quality appraisal checklists for each study considered for 

inclusion. The author had a research assistant that was a secondary rater. If there were 

differences, then the articles were highlighted to be reviewed for a third time by the author. For 

example, there was one article that had differences, and after the author examined the article for 

a third time, the article was removed from inclusion due to receiving a low-quality score.  

Data Management, Synthesis, and Analysis Plan 

Database Development 

The first step in data analysis and synthesis involved creating a central database utilizing 

an Excel spreadsheet. The database included all variables from the Quality Assessment Forms 

and the Data Extraction form. The spreadsheet was used to allow the author to view all of the 

data points across studies easily.  

Data Analysis and Synthesis 

After all the included studies were reviewed and the data was entered into the central 

database, the author created separate spreadsheets for each research question to have the studies 

and variables answering the same research question grouped together. The author analyzed each 

variable to inform a narrative overview of the research questions answers and identify key 

findings.  
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In addition to creating a “Table of Included Studies” to document general characteristics 

of selected studies, an evidence table was created for each research question. The author also 

developed a series of relevant charts to present additional findings.  

Reporting of the Results 

The “Table of Included Studies” was intended to serve as an overview of all the studies 

selected for this systematic review. The table reported the high-level details and significant 

findings from each document reviewed. The table reported the following pieces of information 

from each study reviewed: (a) author(s), (b) publication year, (c) title, (d) type of movement-

based mind-body intervention, (e) population description, (f) objective PNI measure, (g) 

psychological measure (h) results/main findings. The table of included studies, in addition to the 

charts and graphs created, was the author’s primary mode of reporting the significant findings 

and results of this systematic review. The author also included three evidence tables for each 

research question.  
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Chapter 3: Results 

A total of 9,799 records were identified using electronic databases. Duplicate records 

were removed using automated features of Microsoft Excel, resulting in 3,892 duplicates for 

removal before the screening. After reviewing titles and abstracts in the context of identifiable 

inclusion criteria, 5,723 records were excluded, resulting in 184 full-text articles assessed 

comprehensively for eligibility. Of the full-text studies assessed, 163 were excluded, primarily 

due to not participants not having psychological stress/trauma (n = 59), not having a movement-

oriented mind-body intervention (n = 42), not meeting design criteria (not empirical research or 

appropriate design; n = 22), participants with substance use/medication (n = 13), no psychosocial 

outcome measure (n = 12), no PNI objective measure (n = 11), quality criteria not met (n = 2), 

not in English (n = 1), animal study (n = 1) and participants under 18 (n = 1). In total, 20 studies 

were selected for the descriptive synthesis and summary of existing quantitative studies.  
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Figure 1 PRISMA Flow Diagram 

PRISMA Flow Diagram 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

General Characteristics of Included Studies  

 The general characteristics of each of the included studies are reported in Appendix I. In 

addition, the table includes information on the author, publication year, title, type of research 

design, population description, objective immune/neuroendocrine measure, psychological 

measures, and results/main findings.  

 The studies were conducted between 2005 and 2021. The studies were primarily 

randomized control studies (n = 16) followed by quasi-experimental designs (n = 4). 

Records identified from Databases  
(n = 9,799) 

  

Records removed before the screening: 
 
Duplicate records removed by automated tools (n = 3,892) 

Records screened by Title and 
Abstract 
(n = 5,907) 

Records excluded based on Title and 
Abstract  
(n = 5,723)  

Reports sought for retrieval  
(n = 184) 

Reports not retrieved 
(n = 0) 

Reports assessed for eligibility  
(Full Text) 
(n = 184) 

Full-text Reports excluded (n =164): 
 
No psychological stress/trauma in participants (n =59) 
Does not include movement-oriented mind-body 
intervention/combination intervention (n =42) 
Not meeting design criteria (not empirical research or 
appropriate design (n =22) 
Substance use/medication combination (n =13) 
Does not include psychosocial measures (n =12) 
Does not include PNI measure (objective measure) (n =11) 
Quality criteria not met (n =2)  
Not English (n =1)  
Animal study (n =1) participants under 18 (n =1) 
 
 

Studies included in Qualitative Synthesis 
and Quantitative Descriptive Summaries  
(n = 20) 

 

Identification of studies via databases 
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Characteristics of the study participants varied across the 20 studies reviewed. Eight studies had 

individuals diagnosed with cancer. Out of the eight studies, six included participants with a 

breast cancer diagnosis (n = 6). Three studies involved healthcare professionals. Three studies 

had participants who self-reported clinically relevant perceived stress scores (n = 3). Two studies 

included veterans that were diagnosed with PTSD (n = 2). There were two included studies of 

caregivers (family caregivers for Alzheimer's (n = 1), and parent caregivers for children with 

cancer (n = 1). There was one study with participants that had maternal anxiety and depression (n 

= 1) and one study that had participants of women who reported intimate abuse from a partner (n 

= 1).  The studies were conducted in five countries. 65% of the included studies were done in 

the United States (n = 13), followed by 20% of the studies from England (n = 4). The remainder 

of the studies were conducted in India (n = 1), China (n = 1), and Australia (n = 1).  

 In the 20 included studies, 14 different psychosocial measures were used across all 

studies (see Figure 2). The most common psychosocial measure was perceived stress in 70% of 

the included studies (n = 14). Depression measures were in 65% of the included studies (n = 13) 

followed by quality of life (n = 8) and anxiety (n = 8) in 40% of the studies. Sleep (n = 6) was 

measured in 30% of the studies, fatigue (n = 4) in 20% of the studies, and PTSD symptoms (n = 

3) in 15% of the studies. The remainder of the measures (mood state n = 1, functional wellbeing 

n = 1, emotional wellbeing n = 1, pain n = 1, burnout n = 1, coping n = 1, vitality n = 1) were 

assessed in only 0.05% of the studies.   

Figure 2 Occurrences of Psychosocial Measures Across Included Studies  

Occurrences of Psychosocial Measures Across Included Studies  
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 The selected studies included 29 different neuroendocrine/immunological variables that 

were assessed. Cortisol was the most frequently assessed biomarker (n = 13), with 65% of 

studies utilizing cortisol as a physiological measure of stress (see Figure 3). The following 

objective PNI biomarkers were assessed in included studies: TNF-alpha and Il-6 were the second 

most frequent biomarkers assessed, with each used in 6 studies. C-reactive protein was used in 3 

studies. IgA, IL-1β, and DHEAS were each used in two studies. The following biomarkers were 

each used in only one study: IL-5, IL-4, IL-2, BDNF, Sirtuin1, CD4%, CD8%, Natural Killer 

cell, IgM, telomerase activity, IL-7, IL-8, IL-10, IL-12, IL-13, IL-17, G-CSF, GN, CSF, IFN-y, 

MCP-1, MIP-1β.  

Figure 3 Physiological Variables Utilized 

Physiological Variables Utilized 
 
Type of physiological Measure Occurrence  
Cortisol 13 studies 
TNF-alpha 6 studies  
Il-6 6 studies 
C-reactive protein 3 studies 
IgA 2 studies 
IL-1β 2 studies 
DHEAS 2 studies 
IL-5, IL-4, IL-2, BDNF, Sirtuin1, CD4%, 
CD8%, Natural Killer cell, IgM, telomerase 

1 study 
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activity, IL-7, IL-8, IL-10, IL-12, IL-13, IL-
17, G-CSF, GN, CSF, IFN-y, MCP-1, MIP-1β 

 
 
 The following sections will provide results related to the types of mind-body movement-

oriented interventions utilized, the impact mind-body movement-oriented interventions have on 

PNI systems measured, and the impact of the interventions had on psychosocial and 

physiological systems studied.  

 Research Question 1: What are the types of mind-body movement-oriented interventions 

used to target the physiological PNI systems impacted by stress/trauma? The first question 

focused on the types of mind-body movement-oriented interventions used to target physiological 

PNI symptoms (see Figure 4). The results found that 55% of the included studies included yoga 

(n = 11) as the mind-body movement-oriented intervention. The next most frequently studied 

intervention involved qigong (n = 5), which was 25% of the included studies. Trauma-sensitive 

yoga (n = 2) was 10% of the included studies, followed by 5% of the included studies for both 

dance movement therapy (n = 1) and tai chi (n = 1). The details of the types of mind-body 

movement-oriented interventions targeting PNI systems are presented in Appendix J.  

Figure 4 Type of Mind-Body Movement Oriented Interventions 

Type of Mind-Body Movement Oriented Interventions  
 



34 
 

 
 
 Research Question 2: What are the different impacts that mind-body movement-oriented 

interventions have on physiological PNI related measures? Research question 2 focused on the 

descriptive synthesis of quantitative data for the impact of mind-body movement-oriented 

interventions on physiological PNI-related variables. The results found that 14 of the studies 

(70%) reported significant results in objective physiological PNI measures after the 

interventions. The remaining six studies (30%) did not have any significant findings for objective 

physiological PNI-related measures after the intervention. The descriptive results of 

physiological PNI measures for each study are presented in Table 1.  

Table 1 Effects of mind-body movement-oriented interventions on physiological PNI-related 
measures  
Effects of Mind-Body Movement-Oriented Interventions on Physiological PNI-Related Measures 
 
Author 
and Year 

Movement 
Oriented Mind 
Body 
Intervention 

Impact of Intervention on PNI Outcome 
Measure 

Significant Result? 

Sohl et al. 
(2022) 

Yoga The ratio of values at week 10 with 
adjustment for baseline showed that 

Yes (for IL-6 and 
sTNF-R1) 
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Author 
and Year 

Movement 
Oriented Mind 
Body 
Intervention 

Impact of Intervention on PNI Outcome 
Measure 

Significant Result? 

inflammatory cytokines IL-6 and sTNF-R1 
were lower in the YST than AC group. TNF-a 
did not differ between groups 

 
No (for TNF-a) 

Danucalov 
et al. 
(2013) 

Yoga Decreased cortisol levels for caregivers of 
relatives with Alzheimer’s disease after the 
intervention 

Yes (for cortisol) 

McCarthy 
et al. 
(2017) 

Trauma 
Sensitive Yoga 

There was an increase in 
the mean serum concentration of DHEA, the 
values for other biomarkers assessed did not 
change significantly relative to baseline 

Yes (for DHEA)  
 
No (for Cortisol, 
C-reactive protein, 
and TNF) 

Suen Chan 
et al. 
(2013) 

Qigong Salivary cortisol was reduced in response to 
Qigong sessions and improvements in 
mucosal immunity as indicated by changes in 
salivary flow rates of IgA after the 
intervention 

Yes (for cortisol 
and Iga) 

Tiwari et 
al. (2014) 

Qigong Telomerase activity had statistically 
significant results (increased in intervention 
group). TNF, and IL-6 was not statistically 
significant in intervention group from wait-list 
control group participants 

Yes (for 
telomerase 
activity)  
No (for TNF-alpha 
and IL-6) 

Mandal et 
al. (2021) 

Yoga The mean change of serum cortisol in the 
intervention group didn’t differ than the mean 
change of the waitlist control group. The 
biochemical parameters didn’t differ 
significantly between the 2 groups. 

No (for cortisol 
and high-sensitive 
C-reactive protein) 

Hwang et 
al. (2013) 

Qigong There were no significant differences between 
groups in salivary cortisol level at baseline 
and at the end of the BQSRP intervention. 

No (for cortisol) 

Vadiraja et 
al. (2009) 

Yoga Significant decreases in 6 a.m. salivary 
cortisol and pooled mean cortisol in the yoga 
group compared with controls 

Yes (for cortisol) 

Newham 
et al. 
(2014) 

Yoga Participation in a yoga class resulted in a 
significant decrease in cortisol in first and 
final yoga class 

Yes (for cortisol) 

Ratcliff et 
al. (2016) 

Yoga There were no significant differences in 
change in cortisol level in yoga group. 

No (for cortisol) 

Hilcove et 
al. (2021) 

Yoga Intervention did not have statistically 
significant impact on cortisol 

No (for cortisol) 
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Author 
and Year 

Movement 
Oriented Mind 
Body 
Intervention 

Impact of Intervention on PNI Outcome 
Measure 

Significant Result? 

Oh et al. 
(2010) 

Qigong Participants in the qigong group had 
significant differences in reduction of the level 
of the inflammation biomarker (CRP) than the 
control group at week 10 

Yes (for C-
Reactive Protein) 

Bisht et al. 
(2019) 

Yoga Significant increase in BDNF (cardinal 
biomarker of neuroplasticity) at the end of the 
intervention versus baseline. 
Mind- body communicative biomarkers, 
DHEAS and sirtuin-1 were found to be 
significantly increased following the 
intervention. 
Cortisol and IL-6 significantly declined at the 
end of the intervention versus baseline. 

Yes (for cortisol, 
BDNF, DHEAS, 
sirtuin1 and IL-6) 

Rao et al. 
(2008) 

Yoga A significantly lower decrease in CD56 % in 
the yoga group as compared to the controls 
and lower levels of serum IgA in the yoga 
group as compared to controls postoperatively 
suggesting prevention of immune suppression 
following surgery after yoga intervention 

Yes (for CD56% 
and IgA)  
 
No (for CD4%, 
CD8%, natural 
killer cell, IgG, and 
IgM) 
 

Ho et al. 
(2018) 

Dance 
Movement 
Therapy 

Participants in both groups displayed 
significantly steeper diurnal cortisol slopes 
over the 3-week interval. 
 
Controlling for the baseline cortisol slope and 
other covariates, the DMT group displayed a 
slightly steeper diurnal cortisol curve at Time 
2 than the control group, but there were no 
significant findings on DMT and diurnal 
cortisol slope. 

Yes (for cortisol) 

Robins et 
al. (2013) 

Tai chi No significant differences in enkephalin 
levels. There were significant elevations in 
urinary beta-endorphin levels and IFN-γ were 
noted for the Tai-chi group at follow up 
suggesting better recovery of proinflammatory 
cytokine production. 

Yes (for IFN-γ and 
TNF-α 
Endorphins) 
 
No (for IL-1β, IL-
2, IL-4, 
IL-5, IL-6, IL-7, 
IL-8, IL-10, 
IL-12, IL-13, 
IL-17, G-CSF, 
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Author 
and Year 

Movement 
Oriented Mind 
Body 
Intervention 

Impact of Intervention on PNI Outcome 
Measure 

Significant Result? 

CSF, IFN-γ, 
MCP-1, MIP-1β, 
and TNF-α) 

Michalsen 
et al. 
(2005) 

Yoga Analysis showed a decrease of mean cortisol 
levels in 9 of 11 participants immediately 
following yoga intervention 

Yes (for cortisol) 

Chow et 
al. (2012) 

Qigong The qigong group had a lower mean cortisol 
level than the wait-list control group after the 
intervention 

Yes (for cortisol) 

Zaccari et 
al. (2020) 

Trauma 
Sensitive Yoga 

Trauma sensitive yoga was not accompanied 
with statically significant changes in cortisol. 
There was a statistically significant correlation 
between cortisol and life satisfaction after 
TSY intervention 

Yes (for Cortisol 
and life 
satisfaction) 

Kiecolt-
Glaser et 
al. (2014) 

Yoga For all three cytokines, there were no 
significant group differences immediately 
posttreatment, but by 3 months posttreatment, 
the yoga group had significantly reduced 
cytokine levels compared with the control 
group. At 3 months posttreatment, the mean ln 
TNF-a, ln IL-6, ln IL-1 was lower for the yoga 
group compared with controls. 

Yes (for IL-6 and 
TNF-α at 3-month 
posttreatment)  
 
No (for IL-6 and 
TNF-α 
immediately after 
treatment and no 
for IL-1β) 

 

Research Question 3: What is the relationship between the physiological PNI-related 

outcome measures and any psychosocial outcome measure (e.g., stress, well-being, trauma 

symptoms, etc.)? Research question three focused on the results of physiological PNI-related 

outcome measures and psychosocial outcome measures (See Appendix K). Fourteen of the 20 

selected studies indicated at least one significant finding for a physiological PNI-related outcome 

measure and psychosocial outcome measure (70%). Six studies had at least one significant 

finding for a psychosocial outcome measure with no significant findings for PNI related-outcome 

measure (30%). Notably, no studies had significant results for only physiological PNI-related 
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outcome measures; when there were physiological outcomes, there were also significant 

psychosocial outcomes.  

 The results from research question three are presented in Appendix K. The appendix table 

for research question three outlines the specific results for each study included. The included 

studies had a variety of psychosocial measures, different interventions utilized, and different 

physiological outcome measures utilized. This makes it challenging to synthesize and interpret 

the results due to the unique differences in each study. The descriptive results for research 

question three are organized by intervention below. 

Yoga: Of the 13 included studies with a yoga-based intervention, eight studies had at 

least one significant result for a psychosocial and physiological variable. For example, in one 

study yoga program reduced cortisol levels and stress, depressive, and anxiety symptoms among 

familial caregivers of Alzheimer's disease patients (Danucalov et al., 2013), similar to another 

study that decreased anxiety, depression, cortisol, and perceived stress after a yoga intervention 

in early breast cancer patients undergoing adjuvant radiotherapy (Vadiraja et al., 2009).   

 There were two studies conducted on a yoga intervention for veterans with PTSD, and 

the results were very similar (McCarthy et al., 2017; Zaccari et al., 2020). The results in both 

studies found that there were improvements in all psychosocial measures after the yoga 

intervention. Specifically, both studies found a reduction in anxiety, stress, and PTSD symptoms 

and improved sleep quality and quality of life. In addition, it was found that yoga was not 

accompanied by statically significant changes in cortisol in both studies after the intervention. 

Similarly, a survey of yoga to manage burnout and stress for nurses (Hilcove et al., 2021) found 

that all psychosocial variables were significant, and cortisol was not statistically significant. 

Another study on yoga for women with breast cancer found that there were statistically 



39 
 

significant results for psychosocial variables of disturbed sleep, depression, improved quality of 

life, PTSD, with no significant effects for changes in cortisol after the intervention (Ratcliff et 

al., 2016). Lastly, a study conducted among nursing staff in a tertiary care hospital in Delhi 

found that after yoga, there was reduced perceived stress and improved quality of life with no 

changes in cortisol or high-sensitive C-reaction protein (Mandal et al., 2021).  

In summary, the studies suggest that yoga interventions can positively affect 

psychological outcomes, and most of the studies show significant results for both PNI and 

psychological effects. However, the results for both physical and mental outcomes are not 

consistent across all studies for yoga.  

Qigong: For the five studies that included a Qigong intervention, there were statistically 

significant results for at least one psychosocial variable and physiological variable in four of the 

five studies. It was found that first-year nursing students, after the Qigong intervention, had 

improvements in depression, anxiety, and stress scores, in addition to a reduction in cortisol and 

improvements in mucosal immunity (significant changes in IgA; Chan et al., 2013). Similarly, a 

study with cancer patients and Qigong found that the Qigong group had a reduction of the 

inflammation biomarker C-reaction protein levels compared with the wait-list control group in 

addition to significant improvements in quality of life, fatigue, and reduction in mood 

disturbance compared to the control group (Oh et al., 2010). Another study found that adults with 

mood disturbance (stress, anxiety, depression) had a lower mean cortisol level after the Qigong 

intervention than the wait-list control group. Additionally, the participants in the Qigong group 

experienced significant improvements in emotional relief, including reduced stress, anxiety, and 

depressive mood, and improved quality of life (Chow et al., 2012).  
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The included study on the effect of Qigong on telomerase activity, TNF-alpha, IL-6, 

perceived stress, depressive symptoms, and coping in Chinese women survivors of intimate 

partner violence found mixed results (Cheung et al., 2019). The results showed that telomerase 

activity increased significantly in the intervention group. There was no statistically significant 

difference in TNF-alpha and IL-6 levels between the intervention and wait-list control groups. 

Perceived stress was significantly lower in the intervention group compared to the wait-list 

control group after six weeks, and depressive symptoms were also significantly lower in the 

intervention group after six weeks but not after 22 weeks. The study suggests that Qigong may 

effectively improve mental health outcomes such as perceived stress and depressive symptoms, 

and telomerase activity. 

Lastly, the included study that investigated the effects of a brief Qigong-based stress 

reduction program (BQSRP) on cortisol levels, stress, anxiety, anger, and quality of life in a 

distressed Korean population (Hwang et al., 2013) found no significant differences between the 

groups' salivary cortisol levels at baseline and the end of the BQSRP intervention. However, the 

BQSRP group showed statistically significant changes in reducing stress perception, anxiety, and 

anger and improving quality of life. This study suggests that BQSRP may effectively reduce 

mental health outcomes but not affect cortisol levels.  

Tai chi: One study investigated tai chi as a movement-oriented mind-body intervention 

(Robins et al., 2012). The study looked at the effects of tai chi on immune function and 

psychosocial outcomes in early breast cancer patients undergoing chemotherapy. The study 

measured the levels of various cytokines, endorphins, and enkephalins and their relationship with 

depressive symptoms, perceived stress, and quality of life. The results showed significant 

elevations in IFN-γ for both intervention groups at the 6-month follow-up, possibly reflecting 
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better recovery of proinflammatory cytokine production. Participants in all groups experienced 

decreased levels of stress and depressive symptoms over time, and quality of life scores 

increased by the first follow-up time point. 

Dance-movement therapy: One study investigated dance-movement therapy and the 

relationship between physiological and psychological outcome measures in breast cancer patients 

(Ho et al., 2018). The results showed that dance movement therapy (DMT) had a significant 

effect on diurnal cortisol slopes among patients with elevated baseline levels of perceived stress. 

However, the direct impact of DMT on diurnal cortisol slopes was not significant among patients 

with low or average levels of perceived stress. The results also showed that there were positive 

effects on sleep after the DMT intervention.  

Results of Individual Study Quality Appraisal 

Appendix L and Appendix M show the results from the JBI quality appraisals and 

Appendix N shows the IRB approval form. According to Munn et al. (2020), the guidance for the 

JBI quality appraisal tool is not to utilize a cut-off score because not all the questions are equal 

for scoring. Instead, it is recommended that the systematic review author determines the quality 

based on the presentation of results for each question via a table. The author found that the 

results indicated that eight studies were high-quality, 12 were mid-quality, and two were low-

quality. The two studies that were of low quality were removed from inclusion in the systematic 

review. The low-quality studies did not include a baseline or control group, had errors in 

collecting objective biological samples, or had many participants dropping out of the study/not 

completing the intervention.  

Of the 20 included studies, the most common classification rating given based on the 

Joanna Briggs Institute (see Appendices L and M) to the studies was "mid-quality" (n = 12), 
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followed by "high-quality" (n = 8), and lastly, "low quality" (n = 2). The high-quality studies had 

a combination of the following for RCT studies: (a) true randomization used for the assignment 

of participants to treatment groups, (b) allocation to groups concealed, (c) treatment groups 

similar at the baseline, (d) participants blinded to treatment assignment, (e) individuals delivering 

the treatment blinded to treatment assignment, (f) treatment groups treated identically other than 

the intervention of interest, (g) outcome assessors blinded to treatment assignment, (h) outcomes 

measured in the same way for treatment groups, (i) outcomes measured reliably, (j) follow up 

completed and if not, differences between groups adequately described and analyzed, (k) 

participants analyzed in the groups to which they were randomized, (l) appropriate statistical 

analysis used, and (m) trial designed appropriate and any deviations from the standard RCT 

design (individual randomization, parallel groups) accounted for in the conduct and analysis of 

the trial. For quasi-experimental studies high quality, studies included a combination of the 

following: (a) clear in the study what is the "cause" and what is the "effect" (i.e., no confusion 

about which variable comes first, (b) participants included in any comparisons was similar, (c) 

the participants included in any comparisons received similar treatment/care, (d) included a 

control group, (e) multiple measurements of the outcome both pre and post the 

intervention/exposure, (f) follow up completed and differences between groups in terms of their 

follow up were adequately described and analyzed, (g) outcomes of participants included in any 

comparisons were measured in the same way, (h) outcomes measured reliably, and (i) 

appropriate statistical analysis used. Quality appraisal data indicated that eight studies were high-

quality, 12 were mid-quality, and two were low-quality.   
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Chapter 4: Discussion 

In recent years, mind-body movement-oriented interventions have become increasingly 

popular in promoting physical and mental health. The findings of this systematic review suggest 

that movement-oriented mind-body interventions may be a promising approach for promoting 

mental and physical health in individuals with psychological stress and trauma.  

The present systematic review aimed to summarize and synthesize the research literature 

on existing quantitative studies regarding movement-oriented mind-body interventions' impact 

on psychoneuroimmunological systems with populations who have experienced psychological 

stress or trauma. The research questions intended to provide information on the types of mind-

body movement-oriented interventions used to target the physiological PNI systems impacted by 

stress/trauma, the different impacts that mind-body movement-oriented interventions have on 

physiological PNI-related outcome measures, and the relationship between the physiological 

PNI-related outcome measures and any psychological outcome measure (e.g., stress, well-being, 

trauma symptoms). Finally, the discussion will review the summary of the main findings, 

implications of the results, future direction for research, methodology quality, and limitations 

and contributions of the review.  

Addressing the Research Questions 

The first research question concerned the specific interventions researched in 

psychoneuroimmunlogical outcomes for stress and trauma. The results found that yoga was the 

most researched intervention, followed by qigong, trauma-sensitive yoga, dance movement 

therapy, and tai chi. No studies met the inclusion criteria for the movement-oriented mind-body 

intervention of exercise. This finding is relevant for integrating movement-oriented mind-body 

interventions into clinical practice because there is significantly more research on yoga than on 
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other movement-oriented mind-body interventions. The utilization of yoga for those 

experiencing ongoing stress or trauma is promising due to the low physical/emotional risk, the 

low cost, and the ability for individuals to have a choice to integrate the practice into their daily 

lives (Wahbeh et al., 2008). Future research would benefit from comparing mind-body 

movement-oriented interventions such as yoga, tai chi, qigong, dance-movement therapy, and 

exercise to explore the differences in outcomes when utilizing each intervention.  

The second research question focused on the impact of movement-oriented mind-body 

interventions on objective physiological PNI measures. Results found that 14 of the 20 included 

studies reported significant results in objective physiological PNI measures after the 

interventions, which is congruent with the growing body of evidence indicating that mind-body 

movement-oriented interventions such as yoga, tai chi, dance-movement therapy, and qigong can 

have positive effects on physiological systems (Gothe & McAuley, 2015; Li et al., 2021; Moraes 

et al., 2018). In addition, current research supports that reducing inflammation (i.e., Il-6, CRP, 

TNF-alpha), stress hormones (i.e., cortisol), and improving immune function (i.e., natural killer t 

cells) lead to improvements in overall physical health and mental health, and reduction of 

infectious disease (Bower, 2015; Moraes et al., 2018).  

Reviewed studies found that mind-body interventions reduced inflammation in 

participants after the interventions of yoga (Bisht., 2019; Kiecolt-Glaser et al., 2014; Sohl et al., 

2022), qigong (Oh et al., 2010), and tai chi (Robin et al., 2012). The included study of dance 

movement therapy did not assess inflammation biomarkers. The reduction in levels of pro-

inflammatory cytokines and markers of inflammation in the included studies in the present 

systematic review aligns with the current research supporting the anti-inflammatory effects of 

mind-body movement-oriented interventions by reducing levels of pro-inflammatory cytokines, 
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such as interleukin-6 (IL-6), C-reactive protein (CRP), and tumor necrosis factor-alpha (TNF-

alpha; Bower, 2015). This reduction in inflammation has been associated with improvements in 

the immune system and a range of health conditions, including arthritis, cardiovascular disease, 

depression, and stress-related mental health conditions (Bower & Irwin, 2016; Seppälä et al., 

2014; van de Kolk et al., 2019).  

A descriptive review by Bower and Irwin (2016) examined mind-body practices and 

inflammatory biology and found that mind-body practices such as yoga, tai chi, and qigong were 

effective at reducing inflammation in a variety of populations, including healthy adults, 

individuals with chronic pain, and people with various medical conditions. In addition, increased 

inflammation has been found to lead to higher disease prevalence (Cohen et al., 2007). Thus, the 

results from this systematic review finding that movement-oriented mind-body interventions can 

reduce inflammation are congruent with other literature and essential for individuals who have 

experienced stress and trauma.  

As previously mentioned, cortisol is a steroid hormone released by the adrenal gland in 

response to stress and is commonly measured as an indicator of stress in the body. Cortisol was 

utilized more than any other physiological measure. Cortisol is often utilized in research focused 

on stress due to cortisol being involved in the stress response system. It has been found that 

prolonged exposure to stress produces measurable changes in the body, such as an activation of 

the HPA, which causes increased cortisol secretion (Dziurkowska & Wesolowski, 2021). Since 

cortisol is used to measure the body's response to stress, it can provide insight into the 

effectiveness of movement-oriented mind-body interventions' impact on physiological stress. 

Reducing physiological stress via cortisol has been associated with improved health conditions, 
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including anxiety, depression, sleep disturbance (insomnia), heart disease, and chronic pain 

(Adam et al., 2017; Dziurkowska & Wesolowski, 2021; Hannibal & Bishop, 2014).  

The included studies found that there were significant results for cortisol in caregivers of 

relatives with Alzheimer's disease after yoga (Danucalov et al., 2013), first-year nursing and 

midwifery students after Qigong (Chan et al., 2013), individuals with breast cancer after yoga 

(Vadiraja et al., 2009), women with maternal anxiety and depression after yoga (Newham et al., 

2014), parents of children with retinoblastoma after yoga (Bisht et al., 2019), women who 

identified as distressed after yoga (Michalsen et al., 2005), and individuals with a mild degree of 

stress/anxiety/depression after qigong (Chow et al., 2012).  

There were no significant findings for cortisol for nursing staff in tertiary care hospital in 

Delhi after structured yoga (Mandal et., 2021), brief qigong-based stress reduction in a distressed 

Korean population (Hwang et al., 2013), yoga for combat-related PTSD (McCarthy et al., 2017), 

and for women undergoing radiotherapy after yoga (Ratcliff et al., 2009). It was found that for 

veterans with PTSD, trauma-sensitive yoga was not accompanied by significant changes in 

cortisol; however, there was a statistically significant correlation between cortisol and life 

satisfaction after trauma-sensitive yoga (Zaccari et al., 2020). Two included studies looked at 

yoga for veterans with PTSD, and the results found that there were mental health benefits with 

no significant findings for cortisol after yoga (McCarthy et al., 2017; Zaccari et al., 2020). The 

significant impact on mental health outcome measures and not cortisol could be due to it being 

found that veterans have different diurnal cycles patterns than non-veterans (Wahbeh & Oken, 

2013), as well as individuals with PTSD, tending to have lower salivary cortisol levels than 

controls (Pan et al., 2018). For other studies, the absence of significant findings in cortisol could 

also be due to there being ongoing stress exposure, such as continued treatment for cancer 
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(surgery, radiotherapy, chemotherapy) and continued stress related to working in a hospital, and 

ongoing crisis management impacting cortisol.  

Cortisol is a valuable biomarker to assess the body's stress response and the effectiveness 

of movement-oriented mind-body intervention in the context of stress exposure. However, 

calculating cortisol can also be challenging to measure and interpret due to the high number of 

confounding factors that can impact cortisol measurements, such as differences in circadian 

regulation, time of day measuring, the impact of medical treatment (i.e., radiotherapy, 

chemotherapy), comorbid mental and physical health conditions, and other factors (Clow et al., 

2004; Stalder et al., 2016). In addition, it has also been found that variability can occur in 

individual differences in cortisol secretion and response to stress, resulting in multiple 

measurements needed to accurately assess cortisol levels and the body's stress response (Stalder 

et al., 2016). These reasons could explain the differences in significant cortisol findings among 

similar populations and interventions in the current systematic review.  

Overall, the results from research question two are promising in that there are 

physiological benefits after a movement-oriented mind-body intervention, leading to a potential 

range of health conditions. It is recommended that for systematic reviews, an analysis of the 

effect sizes from each physiological measure would benefit from understanding the power of 

each intervention on physiological systems.  

Interpretation of the result for research question 3 is hard because of the variation of 

psychosocial measures, intervention differences, and physiological outcome measures utilized. 

However, the majority of the included studies found there to be significant results for at least one 

psychosocial measure and physiological measure. There were no studies that did not have a 

significant result for either a physiological measure or a psychosocial measure after a movement-
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oriented mind-body intervention. Across the included studies, there were significant results for 

reductions in depression, stress, fatigue, burnout, distress, anxiety, PTSD, and improvements in 

quality of life and sleep after movement-oriented mind-body interventions. There were also 

significant changes in neuroendocrine and/or immunological variables, such as changes in 

cortisol, Il-6, and TNF-α decreasing, a decrease in CD56 %, and improvements in inflammatory 

cytokines after the interventions. The results are promising in that there were improvements in 

both mental health and measures of physical health across various movement-oriented mind-

body interventions. The results are like previous studies finding evidence for bidirectional 

interactions between psychological, neuroendocrine, and immunological variables (ThyagaRajan 

& Priyanka, 2012).  

While examining results from research question three, a similar interpretation of results 

was found for two separate studies with individuals diagnosed with breast cancer. Ho et al. 

(2018) study on dance movement therapy for breast cancer patients found that individuals with 

elevated cortisol at baseline had more improvements in cortisol after the intervention. This result 

was similar to the results in the included study by Ratcliff et al. (2016) study on yoga for women 

with breast cancer undergoing radiotherapy, which found that the most significant mental-

health–related quality of life (QOL) benefits were for those experiencing higher levels of stress, 

sleep disturbance, and depressive symptoms at baseline prior to the intervention. These results 

suggest that improvements are more significant when there is increased distress. The findings 

from both included studies from the review show the importance of utilizing movement-oriented 

mind-body interventions for individuals who have increased perceived stress or are experiencing 

distress due to traumatic life events.  

Future Research 
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The research on movement-oriented mind-body interventions and 

psychoneuroimmunological outcomes for psychological stress and trauma is an emerging field, 

and several areas could benefit from future research. Firstly, future research could include 

longitudinal studies that track participants over extended periods. With movement-oriented 

mind-body interventions, individuals frequently continue the practice as it becomes part of their 

daily lives (Payne & Crane-Godreau, 2013; Ratcliff et al., 2016). Therefore, examining 

participants for extended periods could provide insights into the long-term effects of each 

intervention. Only one study from the current systematic review included follow-up measures 

after the intervention ended at three months posttreatment. The study looked at the impact of 

yoga on inflammation, mood, and fatigue in breast cancer survivors (Kiecolt-Glaser et al., 2014). 

The results for the yoga treatment group found that there were no significant group differences 

immediately after the treatment for all three cytokines and fatigue. However, by three months 

posttreatment, the yoga group had significantly reduced cytokine levels, decreased fatigue, 

higher vitality, and lower IL-6, TNF-, and IL-1 for yoga participants compared with controls 

(Kiecolt-Glaser et al., 2014). The results from this included study show the importance of more 

longitudinal studies in this area of research. It is possible that some of the included studies that 

did not have significant results immediately after the treatment could have had significant results 

at three- or six months posttreatment if physiological and psychological measures were 

continued to be collected.  

Secondly, having standardized interventions for each movement-oriented mind-body 

intervention would increase the ability to replicate the interventions and help determine which 

interventions are most effective. It would also be helpful to identify characteristics of 

interventions that might be responsible for the effects (e.g., duration of the intervention, home 
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practice, etc.). Descriptions of the protocols for yoga, tai-chi, qigong, and dance-movement 

therapy interventions were different across studies. Future research that examines the critical 

components of each intervention that are most responsible for their effects would be valuable in 

developing more standardized descriptions of movement-oriented mind-body interventions. 

Additionally, it would be beneficial to research the dose-response relationship between 

movement-oriented mind-body interventions and psychoneuroimmunological outcomes, which 

could help to determine the optimal frequency, duration, and intensity of these interventions. 

This information can help to develop more effective and efficient interventions that maximize 

the benefits of these practices. Moreover, future studies could compare the effectiveness of 

different movement-oriented mind-body interventions (e.g., yoga, tai chi, qigong, and dance 

movement therapy) to help determine which interventions are most effective.  

Finally, future systematic reviews in this area of research could focus on limiting study 

populations to the same type to improve homogeneity in data extraction for comparison. The 

nature of the current systematic review was to provide a descriptive synthesis of the current 

research on movement-oriented mind-body interventions and psychoneuroimmunological 

outcomes for populations that have experienced stress or trauma. As more studies in this field are 

conducted, stricter inclusion criteria could provide more opportunities to compare, and contrast 

included studies. For example, only looking at studies from the same population (i.e., veteran 

populations with PTSD, women with breast cancer, and individuals with anxiety disorders) 

would allow for statistical comparison of the results versus descriptive. Additionally, due to 

many of the studies being in institutions (hospitals, VA, schools), there was not enough attention 

on recruiting or including individuals from diverse backgrounds. It was found that some of the 

included studies did not include specific demographics of participants. Future research needs to 



51 
 

focus more on having diverse study participants and reporting demographics. Future research 

should also include study power calculations to avoid type I or II errors. Additionally, looking at 

and reporting the effect sizes for each outcome measure would be recommended to help readers 

understand the magnitude of differences found in the studies. Lastly, it is recommended that 

future systematic reviews should include only high-quality studies for inclusion to have higher 

confidence in the review results.   

Limitations and Contributions  

The current systematic review is not without limitations. Due to the research in 

movement-oriented mind-body interventions being relatively new, many of the included studies 

that were included had small sample sizes, limited racial and ethnic diversity, and a larger 

number of female subjects compared to male or nonbinary participants, which could limit the 

generalizability of the present findings. Additionally, there are challenges in the current research 

literature on defining stress and trauma. Stress and trauma are subjective experiences that can 

differ for each person and are multifaceted experiences that can vary significantly between 

individuals. Furthermore, many types of stress and trauma range from acute, one-time events to 

chronic, ongoing, and medical stressors.  

The included studies in this research specifically focused on populations exposed to 

psychological stress or trauma. They included individuals who met at least one of the following 

criteria for stress exposure: diagnosed with PTSD, experienced stress related to a medical illness 

(such as a cancer diagnosis or chronic illness), reported subjective distress, or exhibited 

symptoms of traumatic stress as measured by self-report or assessed by a healthcare professional. 

However, it should be noted that the definition of stress or trauma varied among the studies, as 

there was no consistent definition in the existing literature. For example, one study defined stress 
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for participants as “subjects confirmed experiencing emotional distress on more than 50% of 

days during the last 3 months” (Michalsen et al., 2005, p. 556), whereas another study defined 

stress for inclusion as “at least a mild degree of mood disturbance as defined by the range of 

scores according to the DASS manual in one or more domain of DASS (i.e., stress, anxiety, or 

depression) in the preliminary screening test” (Chow et al., 2012, p. 53). There were differences 

in how studies defined stress. One study (Michalsen et al., 2005) asked a single question about 

“emotional distress” for inclusion, versus another study (Chow et al., 2012) that utilized a more 

extensive measure that included questions about stress, anxiety, and depression.  

Moreover, the most common population included in the study was individuals with a 

cancer diagnosis, as cancer is often accompanied by stress and potential medical trauma. 

However, the inclusion of a diagnosis alone may not account for individual differences in 

response to that diagnosis. For example, while a cancer diagnosis may be traumatic for some 

individuals, it may not have the same impact on others. The studies that included participants 

with a cancer diagnosis often did not exclude participants based on their scores on psychosocial 

measures related to stress due to the inclusion criteria emphasizing a cancer diagnosis alone. 

Overall, stress and trauma can be subjective experiences due to personal history, environmental 

factors, coping mechanisms, biological factors, and resilience. These challenges highlight the 

complexity of studying stress and trauma and the need for careful consideration and consistent 

definitions when defining and measuring these experiences.  

Additionally, during the search/screening phase, there may have been biasing from the 

author in selecting articles since it is challenging to define what constitutes inclusion criteria for 

participant groups operationally. For example, the author had discussions with the chair on the 

inclusion of studies based on a medical illness (i.e., cancer diagnosis or chronic illness) and 
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which studies to include versus exclude. Determining which illnesses would qualify as exposure 

to psychological stress or trauma was challenging. As such, there were studies that were 

reviewed during the search and screening phase that included obesity, heart disease, diabetes, 

arthritis, HIV, cancer, etc. Furthermore, due to the large volume of articles initially identified 

using electronic databases, one primary researcher (author), and one research assistant searching 

and screening titles/abstracts, relevant articles may have been missed due to these procedural 

factors.  

Although there are limitations, there remain potential contributions of this systematic 

review. To the author's knowledge, this is the first systematic review examining the effects of 

movement-oriented mind-body interventions on psychoneuroimmunological outcomes for those 

who have experienced psychological stress or trauma. The information provided from this 

review provides information on the impact that movement-oriented mind-body interventions 

have on psychoneuroimmunological systems, which can be used by clinicians, patients, and 

other medical professionals to use as additional complementary treatment options. Psychological 

stress and trauma that are left unmanaged have the potential to cause harm to one's physical and 

mental health, and the information provided on interventions that downregulate the stress 

response system can enable individuals to regain control in their lives and possibly reverse the 

effects that trauma and stress can have on one's physical and mental health. Current treatment 

options for stress-related disorders have been found to have high financial costs and can be 

labor-intensive. Drug treatments are associated with significant adverse effects and modest 

efficacy (Garakani et al., 2020). Thus, the information about movement-oriented mind-body 

interventions that are low cost and require minimal supplies can be an essential complement to 

medical and pharmacological treatments. Finally, providing additional evidence to support 
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interventions that enhance mental and physical health and understanding the mind-body 

connection can be valuable for both the academic literature and the public.  

Concluding Remarks  

The primary goal of this systematic review was to provide a descriptive synthesis and 

summary of existing quantitative studies regarding the impact that movement-oriented mind-

body interventions have on psychoneuroimmunological systems with populations who have 

experienced psychological stress or traumatic life events. The findings of this research 

highlighted implications for future research to include longitudinal studies, standardizing the 

movement-oriented mind-body interventions in research, operationally defining stress and 

trauma, increasing inclusion of diversity in participants, and increasing sample sizes. In 

conclusion, despite the limitations, most of the included studies found mental health 

improvements alongside positive impacts on inflammatory and immune processes after yoga, tai-

chi, qigong, or dance-movement therapy.  

This systematic review provides compelling evidence supporting the integration of 

movement-oriented mind-body interventions into trauma and psychological stress treatments. 

With consistent significant findings across all included studies, the potential effectiveness of 

yoga, tai chi, qi gong, and dance movement therapy in promoting mental and physical well-being 

is highlighted. These results instill hope, encouraging individuals, researchers, and practitioners 

to proactively address and alleviate the adverse effects of trauma and stress. 
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trial  
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patients dx 
with 
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The results of this 
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demonstrate that 
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and the suggested 
meditation 
techniques may 
represent an 
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the board in the 
results of 
psychometric 
assessments, with 
decreases in total 
scores and all sub-
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mean serum 
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which is uncertain. 
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positive view about 
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yoga approach, but 
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Chan et 
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Depression 
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anxiety, 
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Findings show that 
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anxiety and stress 
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and midwifery 
students; based 
upon evidence from 
psychometric 
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shown that salivary 
cortisol, a 
biomarker of stress, 
was reduced in 
response to Qigong 
sessions. 
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Fung, 
Lai 
Chong 
Ma, 
Tiwari 

2019 Effect of a 
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Intervention 
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Telomerase 
Activity 
and Mental 
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Chinese 
Women 
Survivors 
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Randomize
d Clinical 
Trial 

Randomize
d control 
trial  

Women to 
have been 
abused by an 
intimate 
partner 
within the 
past three 
years 

Telomeras
e activity, 
TNF-alpha 
and IL-6  

Perceived stress, 
depression 
symptoms, 
coping 

Perceived stress 
and depressive 
symptoms were 
significantly lower 
in intervention 
group versus the 
wait-list control 
group. No 
significant benefit 
of qigong on 
telomerase activity 
in intervention 
group.  

Mandal, 
Misra, 
Sharma, 
Sagar, 
Kant, 
Dwivedi, 
Lakshmy 
and 
Goswami 

2021 Effect of 
Structured 
Yoga 
Program on 
Stress and 
Professional 
Quality of 
Life Among 
Nursing 
Staff in a 
Tertiary 
Care 
Hospital of 
Delhi- A 
Small Scale 
Phase-II 
Trial 

Randomize
d control 
trial  

Nurses Cortisol, 
high-
sensitive 
C-reactive 
protein  

Perceived stress Yoga reduced the 
perceived stress 
from baseline to 
post-intervention  
Mean change of 
serum cortisol in 
the intervention 
group didn’t differ 
than the mean 
change of the 
waitlist control 
group. High-
sensitive C-reactive 
protein reduced but 
not statistically 
significant  

Eun-
Young 
Hwang, 
Sun-
Yong 
Chung, 

2013 Effects of a 
Brief 
Qigong-
based Stress 
Reduction 
Program 

Randomize
d control 
trial  

Individuals 
with self-
reported 
stress that 
felt they did 
not have 

Cortisol  Perceived stress, 
anxiety, anger, 
quality of life 

Improvements in 
subjective stress, 
anxiety, anger, and 
quality of life after 
Qigong 
intervention. and 
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Jae-
Heung 
Cho, Mi-
Yeon 
Song, 
Sehyun 
Kim and 
Jong-
Woo 
Kim 

(BQSRP) in 
a distressed 
Korean 
population: 
a 
randomized 
trial 

control over 
their 
everyday 
lives because 
of that stress 

psychological well-
being in a general 
sample of 
distressed adults. 
Salivary cortisol 
levels not changed. 

Vadiraja, 
Raghave
ndra, 
Nagarath
na, 
Nagendr
a, Rekha, 
Vanitha, 
Gopinath
, Srinath, 
Vishwes
hwara, 
Madhavi, 
Ajaikum
ar, 
Ramesh, 
Nalini, 
Kumar 

2009 Effects of a 
Yoga 
Program on 
Cortisol 
Rhythm and 
Mood 
States in 
Early 
Breast 
Cancer 
Patients 
Undergoing 
Adjuvant 
Radiotherap
y: A 
Randomize
d 
Controlled 
Trial 

Randomize
d control 
trial  

Breast 
cancer 
outpatients 
undergoing 
adjuvant 
radiotherapy 
at a cancer 
center 

Cortisol  Anxiety, 
depression 
symptoms, 
perceived stress 

The results suggest 
significant 
decreases in self-
reported anxiety, 
depression, 
perceived stress, 
and in 6 a.m. and 
pooled mean 
cortisol levels in the 
yoga group 
compared with 
controls. 

Newham, 
Wittkow
ski, 
Hurley, 
Aplin, 
Westwoo
d 

2014 Effects of 
Antenatal 
yoga on 
maternal 
anxiety and 
depression: 
a 
randomized 
controlled 
trial 

Randomize
d control 
trial  

Maternal 
Anxiety and 
depressed 
individuals  

Cortisol  Anxiety, 
depression 
symptoms 

This study shows 
that a single session 
of yoga can reduce 
both subjective and 
physiological 
correlates of 
anxiety and that 
these effects remain 
after repeated 
sessions.  
Antenatal yoga 
lowered state 
anxiety and cortisol 
levels after a single 
session and this 
effect was 
consistent over 
time.  
Antenatal yoga was 
associated with 
significant 
reductions in fear of 
childbirth and is 
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potentially 
preventative against 
an increase in 
depressive 
symptoms. 
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K., 
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Chaoul, 
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G., 
Nagarath
na, R., 
Haddad, 
R., 
Nagendr
a, H. R., 
Raghura
m, N. V., 
Spelman, 
A., Arun, 
B., Wei, 
Q., & 
Cohen, 
L. 

2016 Examining 
Mediators 
and 
Moderators 
of Yoga for 
Women 
with Breast 
Cancer 
Undergoing 
Radiotherap
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Randomize
d control 
trial  

Women with 
breast cancer 
undergoing 
radiotherapy 

Cortisol Depression 
symptoms, 
sleep, 
posttraumatic 
stress 
symptoms, 
quality of life 

Results suggest that 
yoga is helpful for 
those women with 
disturbed sleep and 
depressive 
symptoms at the 
start of 
radiotherapy. 
Quality of life 
benefits were found 
for those 
experiencing pre-
radiotherapy sleep 
disturbance and 
depressive 
symptoms. 
Posttraumatic stress 
symptoms and 
cortisol slope did 
not mediate 
treatment effect on 
quality of life. 

Hilcove, 
Marceau, 
Thekdi, 
Larkey, 
Brewer 
and 
Jones  

2021 Holistic 
Nursing in 
Practice: 
Mindfulnes
s-Based 
Yoga as an 
Intervention 
to Manage 
Stress and 
Burnout 

Randomize
d control 
trial  

Health care 
professional 
(Nurses) 

Cortisol  Perceived stress, 
burnout, vitality, 
sleep quality, 
and mindfulness  

MB yoga 
intervention had 
statistically 
significant results 
for improved 
perceived stress, 
burnout, vitality, 
sleep quality, 
serenity, and 
mindfulness in 
comparison with 
the control group. 
Cortisol not 
statistically 
significant  

Oh, B., 
Butow, 
P., 
Mullan, 
B., 
Clarke, 
S., Beale, 

2010 Impact of 
Medical 
Qigong on 
quality of 
life, fatigue, 
mood, and 
inflammatio

Randomize
d control 
trial  

Individuals 
diagnosed 
with cancer 

C-Reactive 
Protein 

Quality of life, 
Fatigue, mood 
state 

Qigong group 
significantly 
improved overall 
quality of life, 
fatigue, mood 
disturbance, and 
inflammation 
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INCLU
DED 
STUDIE
S 

       

P., 
Pavlakis, 
N., 
Kothe, 
E., Lam, 
L., & 
Rosentha
l, D. 

n in cancer 
patients: a 
randomized 
controlled 
trial 

compared with 
usual care after 
controlling for 
baseline variables 

Bisht, 
Chawla, 
Tolahuna
se, 
Mishra, 
and Dada 

2019 Impact of 
yoga-based 
lifestyle 
intervention 
on 
psychologic
al stress and 
quality of 
life in the 
parents of 
children 
with 
retinoblasto
ma 

Quasi-
experimenta
l study  

Parents of 
children with 
cancer 
(caregivers) 

Cortisol, 
BDNF, 
DHEAS, 
sirtuin1, Il-
6 

Depression 
symptoms, 
quality of life 

The results showed 
significant 
improvement in the 
overall rating of 
QOL and overall 
perception of health 
at the end of the 
intervention verses 
baseline (day 0) in 
these participants.  
A significant 
improvement has 
been noted in all 
the domains 
(physical, 
psychological, 
social, and 
environmental) of 
WHOQOL-BREF.    
The improvement 
in QOL was also 
found to be 
collateral with the 
improvement in the 
biomarkers of 
neuronal plasticity.  

Rao, R. 
M., 
Nagendr
a, H. R., 
Raghura
m, N., 
Vinay, 
C., 
Chandras
hekara, 
S., 
Gopinath
, K. S., & 
Srinath, 
B. S.  

2008 Influence of 
yoga on 
mood 
states, 
distress, 
quality of 
life and 
immune 
outcomes in 
early-stage 
breast 
cancer 
patients 
undergoing 
surgery 

Randomize
d control 
trial  

Breast 
Cancer 
Patients 
(stage II or 
stage III) 

CD4%, 
CD8%, 
natural 
killer cell, 
IgG, IgA, 
IgM 

Anxiety, 
depression 
symptoms, 
stress, quality of 
life 

Results suggest a 
significant decrease 
in the state and trait 
anxiety, depression 
symptom severity 
distress, and 
improvement in 
quality of life in the 
yoga group as 
compared to the 
controls. There was 
significantly lesser 
decrease in CD 
56% and lower 
levels of serum IgA 
in the yoga group 
as compared to 
controls following 
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surgery suggesting 
prevention of 
immune 
suppression 
following surgery. 

Ho, 
Fong, 
and Yip 

2017 Perceived 
stress 
moderates 
the effects 
of a 
randomized 
trial of 
dance 
movement 
therapy on 
diurnal 
cortisol 
slopes in 
breast 
cancer 
patients 

Randomize
d control 
trial  

Breast 
Cancer 
Patients 

Cortisol  Perceived stress, 
fatigue, pain, 
sleep 
disturbance  

 
DMT showed a 
significant 
reduction effect on 
perceived stress. 
Participants in both 
groups displayed 
significantly steeper 
diurnal cortisol 
slopes over the 3-
week interval. 
DMT exerted a 
significant and 
moderate effect on 
diurnal cortisol 
slopes among 
patients with 
elevated baseline 
levels of perceived 
stress (not 
significant for 
individuals with 
low perceived 
stress at baseline)  

Robins, 
McCain, 
Elswick, 
Walter, 
Gray, 
Tuck 

2013 Psychoneur
oimmunolo
gy-Based 
Stress 
Managemen
t during 
Adjuvant 
Chemothera
py for Early 
Breast 
Cancer 

Randomize
d control 
trial  

Women with 
early-stage 
breast cancer 

IL-1β, IL-
2, IL-4, 
IL-5, IL-6, 
IL-7, 
IL-8, IL-
10, 
IL-12, IL-
13, 
IL-17, 
granulocyt
e 
colony 
stimulating 
factor (G-
CSF), 
granulocyt
emacropha
ge-( 
GM-) 
CSF, IFN-
γ, 
MCP-1, 
MIP-1β, 

Perceived stress, 
depression, 
emotional 
wellbeing, 
functional well-
being 

Significant 
elevations in IFN-γ 
were noted for both 
intervention groups 
possibly reflecting 
better recovery of 
proinflammatory 
cytokine production 
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and TNF-α 
Endorphin
s and 
enkephalin
s 

Michalse
n, 
Grossma
n, Acil, 
Langhors
t, 
Lüdtke, 
Esch, 
Stefano, 
and 
Dobos 

2005 Rapid stress 
reduction 
and 
anxiolysis 
among 
distressed 
women 
because of a 
three-month 
intensive 
yoga 
program 

Quasi-
experimenta
l study 

Self-referred 
females who 
scored 
clinically 
relevant 
levels for 
emotional 
distress 

IL-6, TNF-
α, and 
interleukin
-1β  

Perceived stress, 
anxiety, well-
being, fatigue, 
depression 
symptoms 

Compared to 
waiting-list women 
who participated 
had significant 
improvements in 
perceived stress, 
anxiety, well-being, 
fatigue, and 
depression. 
Salivary cortisol 
decreased 
significantly after 
participation in a 
yoga class  
    

Chow et 
al. 

2012 The Effects 
of Qigong 
on 
Reducing 
Stress and 
Anxiety and 
Enhancing 
Body-Mind 
Well-Being 

Randomize
d control 
trial  

Adults with 
mild degree 
of mood 
disturbance 
(stress, 
anxiety, or 
depression)  

Cortisol  Depression 
symptoms, 
anxiety, 
perceived stress, 
quality of life 

Qigong group had a 
positive effect on 
reduced depression, 
anxiety, and stress. 
Qigong group had 
increased scores on 
quality of life. The 
qigong group 
reported a lower 
mean cortisol level 
than control group.  

Zaccari, 
B., 
Callahan, 
M. L., 
Storzbac
h, D., 
McFarla
ne, N., 
Hudson, 
R., & 
Loftis 

2020 Yoga for 
veterans 
with PTSD: 
Cognitive 
functioning, 
mental 
health, and 
salivary 
cortisol 

Quasi-
experimenta
l study  

Veterans dx 
with PTSD  

Cortisol  PTSD 
symptoms, 
depression 
symptoms, 
quality of life, 
sleep 

Statistically 
significant 
improvements were 
observed between 
baseline and 
postintervention 
scores on measures 
of response 
inhibition, PTSD, 
depression, sleep, 
quality of life, and 
subjective 
neurocognitive 
complaints. 
Positive 
correlations were 
found between 
baseline and 
postintervention 
changes in sleep 
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and depression, and 
between change in 
cortisol output and 
a measure of life 
satisfaction. 

Kiecolt-
Glaser, 
Bennett, 
Andridge
, Peng, 
Shapiro, 
Malarkey
, Emery, 
Layman, 
Mrozek, 
and 
Glaser 

2014 Yoga's 
Impact on 
Inflammatio
n, Mood, 
and Fatigue 
in Breast 
Cancer 
Survivors: 
A 
Randomize
d 
Controlled 
Trial.      

Randomize
d control 
trial  

Breast 
cancer 
survivors  

IL-6, TNF-
α, IL-1β 

Depression 
symptoms, sleep 
quality  

Results suggest that 
yoga practice 
substantially 
reduced fatigue and 
inflammation. 
Immediately post-
treatment, vitality 
was higher in the 
yoga group 
compared with the 
control group. At 3 
months post-
treatment, the yoga 
group’s fatigue was 
lower, vitality was 
higher, and IL-6, 
TNF-, and IL-1 
were lower for yoga 
participants 
compared with 
controls.  
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APPENDIX J 

Research Question 1 Evidence Table  

 
Research Question 1) What are the types of mind-body movement-oriented interventions used to 
target the physiological PNI systems impacted by trauma?   

Author and Year 
Type of Mind Body Movement 

Oriented Intervention  PNI Objective measure 
 

Sohl et al. (2022) Trauma Sensitive Yoga IL-6, sTNF-R1, and TNF-a   

Danucalov et al. 
(2013) Yoga Cortisol  

 

McCarthy et al. 
(2017) Yoga Cortisol, C-reactive protein, DHEA, TNF 

 

Suen Chan et al. 
(2013) Yoga Cortisol, IgA  

 

Tiwari et al. (2014) Qigong Telomerase activity, TNF-alpha and IL-6   

Mandal et al. (2021) Yoga Cortisol, high-sensitive C-reactive protein   

Hwang et al. (2013) Qigong Cortisol   

Vadiraja et al. 
(2009) Trauma Sensitive Yoga Cortisol  

 

Newham et al. 
(2014) Yoga Cortisol  

 

Ratcliff et al. (2016) Yoga Cortisol  

Hilcove et al. (2021) Qigong Cortisol   

Oh et al. (2010) Yoga C-Reactive Protein  

Bisht et al. (2019) Dance Movement Therapy Cortisol, BDNF, DHEAS, sirtuin1, Il-6  

Rao et al. (2008) 
Yoga 

CD4%, CD56%, CD8%, natural killer cell, 
IgG, IgA, IgM 

 

Ho et al. (2018) Yoga Cortisol   

Robins et al. (2013) 

Tai Chi 

IL-1β, IL-2, IL-4, 
IL-5, IL-6, IL-7, 
IL-8, IL-10, 
IL-12, IL-13, 
IL-17, granulocyte 
colony 
stimulating 
factor (G-CSF), 
granulocytemacrophage-( 
GM-) 
CSF, IFN-γ, 
MCP-1, MIP-1β, 
and TNF-α Endorphins and enkephalins 
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Michalsen et al. 
(2005) Yoga  Cortisol  

 

Chow et al. (2012) Qigong Cortisol   

Zaccari et al. (2020) Qigong Cortisol   

Kiecolt-Glaser et al. 
(2014) Yoga IL-6, TNF-α, IL-1β 
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APPENDIX K 

Research Question 3 Evidence Table  

 
Research Question 3) What is the relationship between the physiological PNI-related outcome 
measures and any psychological outcome measure (e.g., stress, well-being, trauma symptoms, etc.)?  

Author 
and Year 

PNI Outcome  Psychosocial 
Measure 

PNI Results Psychosocial 
Results 

Significant 
results for 
both PNI and 
Psychosocial 
Results? 

 

Sohl et al. 
(2022) 

IL-6, sTNF-R1, and TNF-a  Fatigue, 
depressive 
symptoms, 
sleep 
disturbances 

The ratio of 
values at week 
10 with 
adjustment for 
baseline showed 
that 
inflammatory 
cytokines IL-6 
and sTNF-R1 
were lower in 
the YST than AC 
group. TNF-a did 
not differ 
between 
groups.  

This study in 
patients with a 
GI cancer found 
that the YST 
group had a 
larger decline 
from baseline to 
Week 10 in the 
primary 
outcome of 
fatigue as 
compared to an 
attention 
control group. 
There was also a 
larger decline in 
the secondary 
outcome of 
depressive 
symptoms in 
the YST group at 
Week 
10. Results for 
sleep 
disturbances 
and 
psychological 
distress were 
inconsistent 
with expected 
results at some 
time points and 
showed that the 
AC group 

Yes- YST 
improved 
fatigue, 
depressive 
symptoms, 
sleep 
disturbances, 
and 
inflammation. 
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improved more 
than YST.  

Danucalo
v et al. 
(2013) 

Cortisol  Stress, 
anxiety, 
depression  

Decreased 
cortisol levels 
for caregivers of 
relatives with 
Alzheimer’s 
disease after the 
intervention  

Statistically 
significant 
reduction in 
stress, 
depressive and 
anxiety 
symptoms 
among the 
participants in 
the YCMP 
group. 

Yes-A 
reduction in 
stress, anxiety, 
and 
depression 
symptoms and 
decrease in 
participants 
cortisol levels 
compared to 
control group 
after 
intervention  

 

McCarthy 
et al. 
(2017) 

Cortisol, C-reactive 
protein, DHEA, TNF 

Depressive 
symptoms, 
perceived 
stress, 
anxiety, 
PTSD 

Values for 
various 
biomarkers did 
not change 
significantly 
relative to 
baseline, with 
the exception of 
an increase in 
the mean serum 
concentration of 
DHEA 

Reduction in 
stress/anxiety 
symptoms, 
PTSD 
symptoms. 
Sleep quality 
and quality of 
life improved 
significantly in 
comparison to 
those measured 
immediately 
prior to the 
commencement 
of the yoga 
intervention 
 
There was 
significant 
improvement 
across the 
board in the 
results of 
psychosocial 
assessments, 
with decreases 
in total scores 
and all sub-
scales of the 
PTSD and 
stress/anxiety 
results 
  

No-There was 
significant 
improvement 
across the 
board in the 
results of 
psychometric 
assessments, 
with decreases 
in total scores 
and all sub-
scales of the 
PCL and DASS 
results 
Values for 
various 
biomarkers did 
not change 
significantly 
relative to 
baseline, apart 
from an 
increase in the 
mean serum 
concentration 
of DHEA 
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Suen 
Chan et 
al. (2013) 

Cortisol, IgA  Depressive 
symptoms, 
anxiety, 
stress 

Salivary cortisol 
was reduced in 
response to 
Qigong sessions 
and 
improvements 
in mucosal 
immunity as 
indicated by 
changes in 
salivary flow 
rates of IgA after 
intervention 

After 10 weeks, 
only the Qigong 
group showed a 
statistically 
significant 
improvement in 
their 
depression, 
anxiety, and 
stress scores.  

Yes-Qigong 
improved both 
psychological 
states 
(depression, 
anxiety, stress) 
and PNI 
biomarkers of 
stress from 
results of 
mucosal 
immunity 
(IgA), and 
salivary 
cortisol  

 

Tiwari et 
al. (2014) 

Telomerase activity, 
TNF-alpha and IL-6  

Perceived 
stress, 
depressive 
symptoms, 
coping 

Telomerase 
activity had 
statistically 
significant 
results 
(increased in 
intervention 
group). TNF, and 
IL-6 was not 
statistically 
significant in 
intervention 
group from 
wait-list control 
group 
participants  

Perceived 
stresses were 
significantly 
lower in the 
intervention 
group than that 
in the wait-list 
control group 
after 6 weeks. 
Depressive 
symptoms (BDI-
II scores) were 
significantly 
lower in the 
intervention 
group than that 
in the wait-list 
control group 
after 6 weeks 
but not after 22 
weeks. For 
perceived 
coping, there 
was no 
significant 
between-group 
difference after 
6 weeks  

Yes- 
telomerase 
increased in 
intervention 
group as well 
as perceived 
stress and 
depressive 
symptoms. 

 

Mandal et 
al. (2021) 

Cortisol, high-sensitive 
C-reactive protein  

Perceived 
stress, 
professional 
quality of life 

The mean 
change of serum 
cortisol in the 
intervention 
group didn’t 

The 
intervention 
group showed a 
lower score on 
perceived stress 

No- Changes in 
perceived 
stress and no 
change in PNI 
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differ than the 
mean change of 
the waitlist 
control group. 
The biochemical 
parameters 
didn’t differ 
significantly 
between the 2 
groups.  

after 12 weeks 
of the yoga 
program  

outcome 
measures  

Hwang et 
al. (2013) 

Cortisol  Stress, 
anxiety, 
anger, 
quality of life 

There were no 
significant 
differences 
between groups 
in salivary 
cortisol level at 
baseline and at 
the end of the 
BQSRP 
intervention. 

Statistically 
significant 
changes after 
BQSRP 
intervention for 
reducing stress 
perception, 
reducing anxiety 
and anger, and 
improving 
quality of life 

No - The 
BQSRP group 
demonstrated 
highly 
significant 
decreases in 
all mental 
health 
outcomes 
(stress, 
anxiety, anger, 
quality of life) 
but no 
significant 
differences 
between 
groups in 
cortisol  

 

Vadiraja 
et al. 
(2009) 

Cortisol  Anxiety, 
depression, 
perceived 
stress 

Significant 
decreases in 6 
a.m. salivary 
cortisol and 
pooled mean 
cortisol in the 
yoga group 
compared with 
controls 

Significant 
decreases in 
anxiety, 
depression, and 
perceived stress 
after yoga 
intervention 
group compared 
with controls 

Yes-The results 
suggest 
significant 
decreases in 
self-reported 
anxiety, 
depression, 
and perceived 
stress and in 6 
a.m. and 
pooled mean 
cortisol levels 
in the yoga 
group 
compared with 
controls. 

 

Newham 
et al. 
(2014) 

Cortisol  Anxiety, 
depression 

Participation in 
a yoga class 
resulted in a 

The 
intervention 
reduced state 

Yes-This study 
shows that a 
single session 
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significant 
decrease in 
cortisol in first 
and final yoga 
class 

anxiety and 
depression 
scores 
compared to 
control group. 

of yoga can 
reduce both 
subjective and 
physiological 
correlates of 
anxiety and 
that these 
effects remain 
after repeated 
sessions.  
Antenatal yoga 
lowered state 
anxiety and 
cortisol levels 
after a single 
session and 
this effect was 
consistent 
over time.  
Antenatal yoga 
was associated 
with significant 
reductions in 
fear of 
childbirth and 
is potentially 
preventative 
against an 
increase in 
depressive 
symptoms.  

Ratcliff et 
al. (2016) 

Cortisol Quality of 
life, 
depression, 
sleep, PTSD 

There were no 
significant 
differences in 
change in 
cortisol level in 
yoga group.  

Yoga is 
especially 
helpful for those 
women with 
disturbed sleep 
and depressive 
symptoms at 
the start of 
radiotherapy. 
Yoga indirectly 
affected 
physical health 
related QOL 6 
months after 
radiotherapy via 
increased 
benefit finding 

No- No 
significant 
change in 
cortisol slope 
between 
groups. 
Significant 
change in 
quality of 
sleep and 
depressive 
symptoms 
within the 
yoga group.  
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reported 3 
months after 
radiotherapy. 
Authors 
suggested that 
yoga may not 
reduce 
posttraumatic 
stress 
symptoms in 
the acute phase, 
but in turn may 
facilitate 
improved long-
term 
adjustment.  

Hilcove et 
al. (2021) 

Cortisol  Perceived 
stress, 
burnout, 
vitality, sleep 
quality, 
serenity, and 
mindfulness  

Intervention did 
not have 
statistically 
significant 
impact on 
cortisol  

All psychosocial 
variables were 
statistically 
significantly: 
perceived 
stress, burnout, 
vitality, sleep 
quality, 
serenity, and 
mindfulness in 
comparison 
with the control 
group after yoga 
intervention  

No- all 
psychosocial 
variable were 
statistically 
significant. 
Cortisol was 
not statistically 
significant 

 

Oh et al. 
(2010) 

C-Reactive Protein Quality of 
life, fatigue, 
mood 

Participants in 
the qigong 
group had 
significant 
differences in 
reduction of the 
level of the 
inflammation 
biomarker (CRP) 
than the control 
group at week 
10  

Participants in 
the qigong 
group reported 
larger 
improvements 
in quality of life, 
fatigue, and had 
greater 
reduction in 
mood 
disturbance 
compared to 
control group 

Yes-
participants in 
qigong group 
had improved 
mood, quality 
of life, fatigue, 
and reduced 
inflammation 
compared to 
control group 

 

Bisht et 
al. (2019) 

Cortisol, BDNF, DHEAS, 
sirtuin1, Il-6 

Depression, 
quality of life 

Significant 
increase in 
BDNF (cardinal 
biomarker of 

There was a 
significant 
decline in 
depression 

Yes-The 
findings 
implies 
significant 
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neuroplasticity) 
at the end of the 
intervention 
versus baseline 
Mind- body 
communicative 
biomarkers, 
DHEAS and 
sirtuin 1 were 
found to be 
significantly 
increased 
following the 
intervention. 
Cortisol and IL-6 
significantly 
declined at the 
end of the 
intervention 
versus baseline. 

scores and 
significant 
improvement in 
the overall 
rating of quality 
of life (across all 
domains) and 
overall 
satisfaction with 
health from 
baseline to 12-
weeks of YBLI 

improvement 
in biomarkers 
of neuronal 
plasticity 
{cardinal 
biomarker of 
neuroplasticity 
(BDNF)} and 
mind-body 
communicativ
e biomarkers 
(DHEAS, 
sirtuin1, 
cortisol and IL-
6) in 
association 
with the 
positive clinical 
outcomes of 
reduction in 
depressive 
symptoms and 
overall 
improvement 
in quality of 
life 

Rao et al. 
(2008) 

CD4%, CD8%, natural 
killer cell, IgG, IgA, IgM 

Anxiety, 
depression, 
stress, 
quality of life 

A significantly 
lower decrease 
in CD56 % in the 
yoga group as 
compared to the 
controls and 
lower levels of 
serum IgA in the 
yoga group as 
compared to 
controls 
postoperatively 
suggesting 
prevention of 
immune 
suppression 
following 
surgery after 
yoga 
intervention 

A significant 
decrease in 
psychological 
morbidity such 
as anxiety state 
and trait, 
depression, 
treatment-
related stress 
symptoms and 
improvement in 
the quality of 
life in the yoga 
group as 
compared to 
the controls 
following 
surgery. 

Yes- the 
results suggest 
possible 
benefits for 
yoga in 
reducing 
postoperative 
distress 
(anxiety, 
stress, 
depression) 
and preventing 
immune 
suppression 
following 
surgery 
(decrease 
CD56%, lower 
levels serum 
IgA) 
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Ho et al. 
(2018) 

Cortisol  Perceived 
stress, 
fatigue, pain, 
sleep  

Participants in 
both groups 
displayed 
significantly 
steeper diurnal 
cortisol slopes 
over the 3-week 
interval.  
Results appears 
to suggest a 
temporal 
association 
between PSS 
and diurnal 
cortisol slopes. 
Baseline PSS 
levels 
significantly 
moderated the 
effects of DMT 
on Time 2 
diurnal cortisol 
slopes. DMT 
exerted a 
significant and 
moderate effect 
on diurnal 
cortisol slopes 
among patients 
with elevated 
baseline levels 
of perceived 
stress. 

Results appears 
to suggest a 
temporal 
association 
between PSS 
and diurnal 
cortisol slopes. 
Baseline PSS 
levels 
significantly 
moderated the 
effects of DMT 
on Time 2 
diurnal cortisol 
slopes. DMT 
exerted a 
significant and 
moderate effect 
on diurnal 
cortisol slopes 
among patients 
with elevated 
baseline levels 
of perceived 
stress. 

Yes- Though 
the direct 
effect of DMT 
on diurnal 
cortisol slopes 
were not 
significant 
among 
patients with 
low or average 
levels of PSS1, 
DMT exerted a 
significant and 
moderate 
effect on 
diurnal cortisol 
slopes among 
patients with 
elevated 
baseline levels 
of perceived 
stress. The 
present 
findings 
suggest that 
DMT might 
have a 
beneficial 
effect on 
diurnal cortisol 
slopes in 
breast cancer 
patients with 
high levels of 
distress. 

 

Robins et 
al. (2013) 

IL-1β, IL-2, IL-4, 
IL-5, IL-6, IL-7, 
IL-8, IL-10, 
IL-12, IL-13, 
IL-17, granulocyte 
colony 
stimulating 
factor (G-CSF), 
granulocytemacrophage
-( 
GM-) 
CSF, IFN-γ, 
MCP-1, MIP-1β, 

Depressive 
symptoms, 
perceived 
stress, 
quality of life 

Significant 
elevations in 
IFN-γ were 
noted for both 
intervention 
groups at the 6-
month follow-up 
possibly 
reflecting better 
recovery of 
proinflammator
y cytokine 
production 

For all 
participants, 
levels of stress 
were highest at 
baseline, 
decreased over 
the period of 
chemotherapy, 
and then 
plateaued over 
the recovery 
period. 
Similarly, QOL 

Yes- Significant 
elevations in 
IFN-γ were 
noted for both 
intervention 
groups at the 
6-month 
follow-up and 
decreased 
depressive 
symptoms, 
decreased 
levels of stress, 

 



108 
 

and TNF-α Endorphins 
and enkephalins 

scores 
decreased 
during 
chemotherapy 
but increased by 
the first follow-
up time point. 
Depressive 
symptoms 
declined for all 
groups of 
participants 
over time.  

and increased 
QOL 

Michalsen 
et al. 
(2005) 

IL-6, TNF-α, and 
interleukin-1β  

Perceived 
stress, 
anxiety, 
well-being, 
fatigue, 
depression 
symptoms 

Analysis showed 
a decrease of 
mean cortisol 
levels in 9 of 11 
participants 
immediately 
following yoga 
intervention 

Compared to 
waiting-list, 
women who 
participated in 
the yoga-
training had 
significant 
improvements 
in perceived 
stress, anxiety, 
well-being, 
fatigue, and 
depression 

Yes-significant 
changes in all 
psychosocial 
variables as 
well as an 
immediate 
decrease in 
salivary 
cortisol 
concentrations 
after 
intervention 

 

Chow et 
al. (2012) 

Cortisol  Psychologica
l well-being, 
quality of life  

The qigong 
group had a 
lower mean 
cortisol level 
than the wait-
list control 
group 

Qigong training 
participants 
experienced 
significant 
results for 
emotional relief 
(reduced stress, 
anxiety, and 
depressive 
mood) and 
improved 
quality of life 

Yes- Significant 
lower cortisol 
levels and 
lower stress, 
anxiety, 
depression 
symptoms of 
qigong 
subjects when 
compared with 
the waiting 
subjects 

 

Zaccari et 
al. (2020) 

Cortisol  PTSD 
symptoms, 
depression, 
quality of 
life, sleep 

There was a 
statistically 
significant 
correlation 
between cortisol 
and life 
satisfaction after 
TSY 
intervention. 

Statistically 
significant 
improvements 
between 
baseline and 
postinterventio
n scores on 
measures of 
PTSD, 

No-Trauma 
sensitive yoga 
was not 
accompanied 
with statically 
significant 
changes in 
cortisol. 
Improvements 
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Trauma 
sensitive yoga 
was not 
accompanied 
with statically 
significant 
changes in 
cortisol. 

depression, 
sleep, quality of 
life, and 
subjective 
neurocognitive 
complaints after 
intervention.  

across all 
psychosocial 
variables after 
intervention 
(PTSD 
symptoms, 
depression, 
quality of life, 
sleep). 

Kiecolt-
Glaser et 
al. (2014) 

IL-6, TNF-α, IL-1β Depressive 
symptoms, 
sleep quality  

At 3 months 
post-treatment, 
the mean ln 
TNF-a, ln IL-6, ln 
IL-1 was lower 
for the yoga 
group compared 
with controls. 
In secondary 
analyses, the 
pattern was 
similar, with 
significant 
effects of the 
frequency of 
yoga practice on 
cytokine levels 3 
months post-
treatment but 
not immediately 
post-treatment. 
At 3 months 
post-treatment, 
a 10-minute per-
day increase in 
yoga practice 
was associated 
with a decrease 
in the IL-6 and 
the IL-1 
geometric 
mean. 

Yoga group 
participants 
reported 
significantly 
improved sleep 
and reduced 
fatigue 
compared with 
the control 
group. 
Depressive 
symptoms were 
not significantly 
different 
between 
groups. 

Yes- Yoga 
practice 
substantially 
reduced 
fatigue and 
inflammation. 
Immediately 
post-
treatment, 
vitality was 
higher in the 
yoga group 
compared with 
the control 
group. At 3 
months post-
treatment, the 
yoga group's 
fatigue was 
lower, vitality 
was higher, 
and IL-6, TNF-
α, and IL-1β 
were lower for 
yoga 
participants 
compared with 
controls 
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APPENDIX L 

RCT JBI Quality Appraisal Results 

 
Revie
wer Article Title Was true 

randomiz
ation 

used for 
assignme

nt of 
participan

ts to 
treatment 
groups? 

Was 
allocati
on to 

treatme
nt 

groups 
conceal

ed? 

Were 
treatm

ent 
group

s 
similar 

at 
baseli
ne? 

Were 
participa
nts blind 

to 
treatmen

t 
assignm

ent? 

Were 
those 

deliverin
g 

treatmen
t blind to 
treatmen

t 
assignm

ent? 

Were 
outcome 
assessor
s blind 

to 
treatmen

t 
assignm

ent? 

Were 
treatme

nt 
groups 
treated 

identical
ly other 
than the 
interven
tion of 
interest

? 

Was 
follow 

up 
comple
te and 
if not, 
were 

differen
ces 

betwee
n 

groups 
in 

terms 
of their 
follow 

up 
adequa

tely 
describ
ed and 
analyze

d? 

Were 
participa

nts 
analyzed 

in the 
groups 

to which 
they 
were 

randomi
zed? 

Were 
outco
mes 

measu
red in 

the 
same 
way 
for 

treatm
ent 

group
s? 

Were 
outco
mes 

measu
red in 

a 
reliabl
e way? 

Was 
appropr

iate 
statistic

al 
analysi
s used? 

Was the 
trial 

design 
appropriat
e, and any 
deviations 
from the 
standard 

RCT 
design 

(individual 
randomiza

tion, 
parallel 
groups) 

accounted 
for in the 
conduct 

and 
analysis 

of the 
trial? 

Overal
l 

Apprai
sal 

Comments 

EW/
DG A Randomized 

Controlled Pilot 
Study of Yoga 
Skills Training 
Versus an 
Attention Control 
Delivered During 
Chemotherapy 
Administration 

YES YES YES YES YES YES YES YES YES YES YES YES YES Includ
e high quality 

EW/
DG A Yoga and 

Compassion 
Meditation 
Program Reduces 
Stress in Familial 
Caregivers of 
Alzheimer’s 
Disease Patients  

YES U/C YES NO NO NO YES NO YES YES YES YES YES Includ
e mid quality 

EW/
DG Biochemical and 

Psychometric 
Evaluation of Self-
Healing Qigong as 
a stress reduction 
tool among first 
year nursing and 
midwifery 
students 

YES YES YES YES NO U/C YES YES YES YES U/C YES YES Includ
e high quality 

EW/
DG Effect of a Qigong 

Intervention on 
Telomerase 
Activity and 
Mental Health in 
Chinese Women 
Survivors of 
Intimate Partner 
Violence: A 
Randomized 
Clinical Trial 

YES YES YES YES U/C YES YES YES YES YES YES YES YES Includ
e high quality 

EW/
DG Effect of 

Structured Yoga 
Program on 
Stress and 
Professional 
Quality of Life 
Among Nursing 
Staff in a Tertiary 
Care Hospital of 
Delhi- A Small 
Scale Phase-II 
Trial 

YES YES YES NO NO NO YES YES YES YES YES YES YES Includ
e mid quality 

EW/
DG Effects of a Brief 

Qigong-based 
Stress Reduction 
Program 
(BQSRP) in a 
distressed Korean 
population: a 
randomized trial 

YES YES YES NO U/C U/C YES YES YES YES YES YES YES Includ
e mid quality 

EW/
DG Effects of a Yoga 

Program on 
Cortisol Rhythm 

YES YES YES NO YES YES YES YES YES YES YES YES YES Includ
e high quality 
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and Mood States 
in Early Breast 
Cancer Patients 
Undergoing 
Adjuvant 
Radiotherapy: A 
Randomized 
Controlled Trial 

EW/
DG Effects of 

Antenatal yoga on 
maternal anxiety 
and depression: a 
randomized 
controlled trial 

YES YES YES NO YES U/C YES YES YES YES YES YES YES Includ
e high quality 

EW/
DG Examining 

Mediators and 
Moderators of 
Yoga for Women 
with Breast 
Cancer 
Undergoing 
Radiotherapy 

YES YES YES NO NO NO YES YES YES YES YES YES YES Includ
e mid quality 

EW/
DG Feasibility and 

Effect of a Tai Chi 
Self-Help 
Education 
Program for 
Korean Gastric 
Cancer Survivors 

NO NO N/A N/A N/A N/A NO NO NO YES NO YES NO Exclu
de low-quality. 

High dropout. 
No control 
groups. Not 
everyone 
completed 
intervention 
(less than 50%) 

EW/
DG Holistic Nursing in 

Practice: 
Mindfulness-
Based Yoga as an 
Intervention to 
Manage Stress 
and Burnout 

YES YES YES U/C YES YES YES NO YES YES YES YES YES includ
e high quality 

EW/
DG Impact of Medical 

Qigong on Quality 
of Life, Fatigue, 
Mood, and 
Inflammation in 
Cancer Patients: 
A Randomized 
Controlled Trial 

YES NO YES U/C NO NO YES YES YES YES YES YES YES includ
e mid quality 

EW/
DG Influence of yoga 

on mood states, 
distress, quality of 
life and immune 
outcomes in early-
stage breast 
cancer patients 
undergoing 
surgery 

YES YES YES NO YES YES YES YES YES YES YES YES YES includ
e high quality 

EW/
DG Perceived stress 

moderates the 
effects of a 
randomized trial of 
dance movement 
therapy on diurnal 
cortisol slopes in 
breast cancer 
patients 

YES YES YES U/C NO U/C YES YES YES YES YES YES YES Includ
e mid quality 

EW/
DG Preliminary 

indications of the 
effect of a brief 
yoga intervention 
on markers of 
inflammation and 
DNA methylation 
in chronically 
stressed women 

YES NO NO NO NO NO NO YES NO YES YES YES NO Exclu
de low quality-

Participants 
were from 
larger 
randomized 
control trial 
(subsample). 
Study did not 
meet the 
sample size 
assumption 
required to 
conduct a 
regression, nor 
exploration of 
mediation/mod
eration. No 
baseline 
measures of 
objective PNI 
variables. No 
active control 
groups.  

EW/
DG Psychoneuroimm

unology-Based 
YES YES YES U/C YES YES YES YES YES YES YES YES YES Includ

e mid quality 
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Stress 
Management 
during 
Adjuvant 
Chemotherapy for 
Early Breast 
Cancer 

EW/
DG The Effects of 

Qigong on 
Reducing Stress 
and Anxiety and 
Enhancing Body-
Mind Well-Being 

YES NO YES YES U/C NO YES YES YES YES YES YES YES includ
e mid quality 

EW/
DG Yoga's Impact on 

Inflammation, 
Mood, and 
Fatigue in Breast 
Cancer Survivors: 
A Randomized 
Controlled Trial.      

YES YES YES YES YES YES YES YES YES YES YES YES YES includ
e high quality 
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APPENDIX M 

Quasi-experimental JBI Quality Appraisal Results 

 
  

Reviewer Title Is it clear 
in the 
study 

what is 
the cause’ 
and what 

is the 
‘effect’ 

(i.e., there 
is no 

confusion 
about 
which 

variable 
comes 
first)? 

Were the 
participants 
included in 

any 
comparisons 

similar? 

Were the 
participants 

included in any 
comparisons 

receiving 
similar 

treatment/care, 
other than the 
exposure or 

intervention of 
interest? 

Was 
there a 
control 
group? 

Were there multiple 
measurements of the 
outcome both pre and 

post the 
intervention/exposure? 

Was follow 
up 

complete 
and if not, 

were 
differences 

between 
groups in 
terms of 

their follow 
up 

adequately 
described 

and 
analyzed? 

Were the 
outcomes of 
participants 
included in 

any 
comparisons 
measured in 

the same 
way? 

Were 
outcomes 
measured 

in a 
reliable 
way? 

Was 
appropriate 
statistical 
analysis 
used? 

Overall 
Appraisal Comments 

EW/DG Assessment of 
yoga as an 
adjuvant 
treatment of 
combat-related 
posttraumatic 
stress disorder      

YES YES NO NO YES YES YES YES YES Include 

mid 
quality 

EW/DG Impact of 
yoga-based 
lifestyle 
intervention on 
psychological 
stress and 
quality of life in 
the parents of 
children with 
retinoblastoma 

YES YES NO NO YES YES YES YES YES Include 

mid 
quality 

EW/DG Yoga for 
veterans with 
PTSD: 
Cognitive 
functioning, 
mental health, 
and salivary 
cortisol 

YES YES NO NO YES YES N/A YES YES Include 

mid 
quality 

EW/DG Rapid stress 
reduction and 
anxiolysis 
among 
distressed 
women 
because of a 
three-month 
intensive yoga 
program 

YES YES NO YES YES NO U/C YES YES Include 

mid 
quality 
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