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Abstract  
Cancer is a leading cause of morbidity and mortality. A diagnosis of cancer can affect 

a person’s physical, psychological, spiritual, and social well-being. The unique 

psychosocial concerns (e.g. depression and anxiety) faced by people with cancer can 

have a significant impact on wellbeing, quality of life and survival, and are often under-

detected and under-treated. Current treatments for anxiety and depression 

encompass pharmacological and psychological interventions. However, questions 

related to efficacy, side effects, cost effectiveness, individual choice, suitability for 

different people, barriers and access to services, compliance, ethics and long-term 

benefits, are common. This together with the significant health impacts of the 

disorders, constitutes a compelling case for finding safe and effective treatments for 

anxiety and depression in people with cancer.  

 

There is increasing interest in the potential role of integrative interventions, including 

yoga, for a range of health concerns, including mental health. The popularity of yoga 

is increasing across the world and is an appealing choice for many people as it has 

low rates of adverse events and can be used in conjunction with other treatments 

without concerns of interaction effects. Moreover, positive impacts on depression and 

anxiety symptoms in people without comorbid conditions as well as those with cancer 

have been demonstrated. This project was designed to review the current literature in 

the field, then develop and evaluate the effects of a yoga program on the mental health 

of people with cancer.  

 



 

 xxiii 

 

The effects of yoga interventions on self-reported depression and anxiety symptoms 

in people with cancer was investigated via a systematic review and meta-analysis of 

26 clinical trials. Results revealed evidence for significant medium effects of yoga for 

reducing depression (N = 1,486, g = -0.419, 95% CI -0.558 to -0.281, p < 0.001) and 

anxiety (N = 977, g = -0.347, 95% CI -0.473 to -0.221, p < 0.001) symptoms compared 

to controls. Subgroup analyses for depressive symptoms revealed significant effects 

for all analyses performed (type of cancer, type of control, treatment status, duration 

of intervention or frequency of yoga sessions), with effect sizes being comparable 

between subgroups. Similar findings were found for anxiety symptoms except for 

treatment status, where the only significant effect was found when yoga was delivered 

during active treatment. Thus, this review provided evidence that in people with cancer, 

yoga-based interventions are associated with amelioration of depression and anxiety 

symptoms and therefore a promising therapeutic modality for their management.  

 

A cross-sectional study was then carried out to investigate the experiences with yoga, 

barriers to practice and preferences for its delivery among an Australian sample of 

people with cancer. Sixty-eight people completed the survey. Most of the participants 

(70.8%) had practiced yoga since their diagnosis. A variety of reasons for practice 

were affirmed, and benefits experienced included physical and psychological factors. 

The most common barrier to practice was related to the physical ability to undertake 

yoga. Participants indicated a preference for group classes (44.1%), with a frequency 

of practice of 2–3 times per week (60.3%), 60-minutes in length (75%). The preferred 

time of practice was 9am–12pm (51.5%) and travel distance 5–10 km (44.1%). 

Participants endorsed online yoga delivery, with a preference for pre-recorded 



 

 xxiv 

 

sessions. Results from this study provided insights into the experiences, barriers and 

preferences for yoga practice in people with cancer, which assisted in the development 

of a yoga intervention to investigate its effects on depression and anxiety symptoms.  

 

A two-round Delphi study with 13 yoga teachers and therapists was conducted to 

develop a “consensus statement” amongst experienced yoga teachers and therapists 

documenting degree of symptom severity yoga can benefit, recommended dosage 

(frequency and session duration), and elements of yoga interventions to include and 

avoid when aiming to reduce depression and anxiety symptoms. Consensus was 

reached among participants for yoga being helpful in reducing depression and anxiety 

symptoms in people with cancer in the mild and moderate, but not in the severe 

symptoms range. The recommendations for dosage of yoga to achieve mental health 

benefits did not reach consensus in the two rounds conducted. Consensus was 

reached for 15 out of 20 yoga approaches and techniques to include for depression 

and 18 out of 26 for anxiety. Regarding approaches and techniques to avoid, zero 

achieved consensus for depression and four achieved consensus for anxiety. 

Consensus was also achieved for a number of yoga approaches and techniques 

specific to three cancer-specific characteristics: type of cancer, type of treatment (e.g. 

surgery, chemotherapy, radiation) or cancer stage (e.g. palliative or presence of bone 

metastases). These data can be used to guide and evaluate evidence-based research 

and were used in the implementation of the subsequent clinical trial conducted as part 

of this PhD research.  
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A randomised clinical trial was conducted in women with breast or gynaecological 

cancer to assess feasibility and preliminary efficacy on self-reported depression and 

anxiety symptoms. A total of 30 participants with elevated depression and/or anxiety 

symptoms were recruited and randomised to the 6-week synchronous online group or 

individual yoga programs. This was a mixed methods study, with both quantitative and 

qualitative data collection. The results indicate that online yoga is feasible, acceptable, 

safe and potentially associated with improvements in depression and anxiety 

symptoms. Analysis of the quantitative depression and anxiety data revealed that 

Hospital Anxiety and Depression Scale (HADS) scores for depression (difference -0.4; 

CI -0.2 to -0.6; p = 0.002) and anxiety (difference -0.7; CI -0.4 to -1; p < 0.001) improved 

significantly over the intervention period in the overall sample. There were no 

significant differences between the group and individual programs over time for 

depression or anxiety. Qualitative data analysis of post-intervention interviews 

revealed five themes relating to feasibility, acceptability and experiences with the 

intervention: benefits and barriers to participation, yoga prescription preferences, 

acceptability of online yoga delivery, prospective yoga participation, and group versus 

individual yoga experiences. 

 

Findings from this PhD research have addressed gaps in the literature and contributed 

to a growing body of evidence on the effects of yoga on depression and anxiety in 

cancer survivors. This work ultimately aims to inform efforts and approaches to 

psycho-oncological care and promote further integration of yoga into clinical practice. 
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Chapter 1: Introduction 

1.1 Background  

Cancer represents a major burden of disease worldwide, with substantial social and 

economic impacts. Due to medical advances, survival rates have been improving over 

time (Allemani et al., 2018; Australian Institute of Health and Welfare, 2022). In spite 

of this increased survival, the diagnosis of cancer and its treatment can contribute to 

the development of a number of mental health disorders including depression and 

anxiety (Institute of Medicine, 2008). The presence of these disorders can cause a 

myriad of negative effects, such as affecting a person’s quality of life (Brown et al., 

2010), their adherence to cancer treatment (DiMatteo & Haskard-Zolnierek, 2010; 

DiMatteo et al., 2000), increasing the experience of physical symptoms (e.g. fatigue, 

pain, sleep disturbances, weight loss), increased healthcare use and costs (Mausbach 

et al., 2020; Van Beek et al., 2021) and even reduced survival (Wang, Li, et al., 2020). 

Effective management methods are therefore needed to address or prevent these 

mental health disorders and their consequences. 

 

Current recommended treatments for anxiety and depression in oncology include 

psychological approaches (such as psychotherapy, psychoeducation, cognitive 

behavioural therapy) and various medications (antidepressants and anxiolytics) 

(Andersen et al., 2014; Butow et al., 2015; Li et al., 2016). Despite these being 

mainstream treatments, they have a number of drawbacks such as potential 

interactions with cancer drugs (Grassi et al., 2018; Smith, 2015), undesirable side 

effects (Grassi et al., 2018; Mehta & Roth, 2015), and limited evidence of effectiveness 

(Grassi et al., 2018; Ostuzzi et al., 2018). These issues have led people to seek 
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alternatives to these existing therapies. For example, complementary therapies are 

increasingly being used by people with cancer to improve physical and psychological 

wellbeing (Fitzsimmons et al., 2019). Among those available, yoga is emerging as a 

feasible, safe and effective modality to improve mental health in this population. 

 

Clinical trials investigating the effects of yoga on mental health in people with cancer 

to date have focused on investigating the effects of general ‘group’ yoga programs on 

a range of mental health measures in people without first ascertaining whether they 

have elevated symptoms of a depressive or anxiety disorder or meet diagnostic criteria 

for these. This presents a problem, as results can be obscured when trials involve 

participants with and without clinical symptoms and likely means that interventions 

were not tailored to address depression/anxiety symptoms. In addition, there has been 

an overrepresentation of studies in women with breast cancer, limiting the 

generalisability of the results to the overall population of people affected by cancer.  

 

While most studies of yoga interventions in people with cancer have been conducted 

in person, recent studies have reported the feasibility and preliminary efficacy of online 

yoga programs for depression and anxiety in people with cancer. Two preliminary 

studies in people with myeloproliferative neoplasms demonstrated improvements in 

both depression and anxiety following participation in an online yoga intervention using 

pre-recorded videos (Huberty et al., 2019; Huberty et al., 2017). In addition, the recent 

coronavirus disease 2019 (COVID-19) pandemic catalysed the transition of yoga 

delivery by integrative oncology services from in-person to online (Knoerl et al., 2021; 

Mao et al., 2021; Narayanan et al., 2021). However, studies of synchronous (versus 
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pre-recorded) online yoga in people with cancer (and who are experiencing mental 

health disorders) is scant. Online yoga may be an attractive option due to its 

convenience, availability for those not close to a yoga provider, and barriers to in-

person activities that people with cancer experience. Additionally, yoga can be taught 

one-on-one or in group sessions. While most studies have focused on group yoga 

interventions, recent research has shown the benefit of individualised yoga sessions 

on depression and anxiety (de Manincor et al., 2016). However, although both group 

and individualised yoga interventions have shown potential mental health benefits, 

there has been no direct comparison of the efficacy of these two different delivery 

modalities in people with cancer. 

 

In summary, people with cancer experience not only physical challenges as a result 

of cancer and its treatment, but also psychological ones such as depression and 

anxiety. This additional burden of mental health should be addressed in order to 

reduce the negative consequences such as reduced quality of life, increased physical 

symptom burden and decreased survival. Yoga interventions have the potential to be 

a safe and effective way of addressing these complications of a cancer diagnosis 

though more research is needed to obtain the level of evidence needed to allow it to 

be implemented in clinical practice. 

 

1.2 Research aims and objectives 

This current PhD research aimed to address the gaps in the literature outlined in the 

previous section using a mixed methods approach. The overarching research aim was 

to extend the current understanding of the role of yoga in reducing depression and 
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anxiety symptoms in people diagnosed with cancer. To achieve these aims, the 

following objectives were developed: 

1. Perform an extensive and critical review and synthesis of the previously 

published literature on yoga interventions including depression and anxiety 

outcomes in any type of cancer. 

2. Explore the experiences and preferences for yoga delivery among a local 

(Australian) sample of people diagnosed with cancer. 

3. Develop consensus-based recommendations for yoga approaches and 

techniques to include and avoid to reduce levels of depression and anxiety 

symptoms in people with cancer.  

4. Investigate the feasibility and preliminary efficacy on depression and anxiety 

symptoms of group and individual online yoga programs in women with breast 

cancer who meet diagnostic criteria for an affective disorder and have elevated 

symptoms of depression and/or anxiety.  

 

1.3 Thesis outline  

This thesis contains seven chapters, and the content of each chapter is detailed below: 

• Chapter 1 (the current Chapter) introduces the background and significance of 

the PhD research contained in this thesis and presents the aim and objectives 

of the body of work. 

• Chapter 2 provides a review of the literature regarding cancer and the mental 

health effects (specifically depression and anxiety) associated with the disease, 

current treatments for depression and anxiety, an introduction to yoga, the 



CHAPTER 1: INTRODUCTION 

 5 

 

evidence for its efficacy as an intervention to alleviate depression and anxiety 

symptoms and the plausible mechanisms of action for these effects.  

• Chapter 3 presents an overview of the evidence looking at the efficacy of yoga 

to improve mental health via a systematic review and meta-analysis of 

published clinical trials of yoga interventions investigating effects on self-

reported depression and anxiety symptoms. 

• Chapter 4 presents the findings of a cross-sectional survey in an Australian 

sample of people diagnosed with cancer examining the experiences, barriers 

and preferences associated with practicing yoga. 

• Chapter 5 presents consensus-based recommendations (using the Delphi 

method) from expert yoga teachers and therapists regarding the use of yoga to 

treat depression and anxiety symptoms in people with cancer, with approaches 

and techniques to include and avoid in yoga interventions.  

• Chapter 6 presents the findings of a randomised feasibility trial comparing 

group and individual yoga delivered online in women with breast or 

gynaecological cancer. This was a mixed methods study, incorporating 

collection of quantitative and qualitative data.  

• Chapter 7 (the final Chapter) presents the key findings, the significance and 

how this research contributes to the wider evidence base are presented. 

Recommendations for future research implications for practice are discussed.  
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1.4 Significance of the thesis  

The current body of work encompasses an essential next step in this emerging field 

of research. The key outcomes expected illustrate the significance of this current 

research and include: 

1. The systematic review and meta-analysis compiling the existing research on 

yoga for depression and anxiety in people with cancer to assess the strength 

of the clinical trial evidence to date.  

2. The cross-sectional survey study providing knowledge of experiences, 

preferences and barriers associated with yoga practice in people with cancer, 

which will be valuable when designing yoga interventions in ways that may 

facilitate uptake and adherence. 

3. The Delphi study resulting in the development of a set of recommendations 

for elements of yoga to include and avoid in interventions designed to reduce 

depression and anxiety symptoms in people with cancer. 

4. The clinical trial assessing the feasibility and preliminary efficacy of online 

yoga on symptoms of depression and anxiety in women with breast or 

gynaecological cancer which assists in the further development, refinement 

and evaluation of this novel intervention design.
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Chapter 2: Literature review 

 

2.1 The reach and impact of cancer  

Cancer represents a major cause of illness, with substantial social and economic 

impact on individuals, families and the community. In Australia, it is estimated that in 

2022 162,000 new cases of cancer will be diagnosed, an average of over 440 every 

day (Australian Institute of Health and Welfare, 2022). Globally, in 2020 over 19 million 

people around the world were diagnosed with cancer, and almost 10 million died from 

the disease (Ferlay et al., 2020). As a representation of its importance as a global 

health problem, estimates from 2019 place cancer as the second-highest cause of 

deaths (after cardiovascular diseases), years of life lost and disability-adjusted life-

years (Global Burden of Disease 2019 Cancer Collaboration, 2022).  

 

Advances in cancer detection and treatment have improved net survival rates 

(Allemani et al., 2018; Australian Institute of Health and Welfare, 2022). Despite this 

increased survival, psychosocial and physiological consequences of cancer and its 

treatment are prevalent and include psychological distress (e.g. depression, anxiety, 

fear of recurrence), fatigue, insomnia, pain, nausea and/or vomiting, cognitive 

impairment, and immunosuppression (Deshields et al., 2017; Dong et al., 2016; 

Kroenke et al., 2013; Wu & Harden, 2015; Zitvogel et al., 2008). Indeed, Australian 

data shows that people with cancer have higher odds of reporting mental and 

behavioural problems, circulatory, musculoskeletal and endocrine system disorders 

compared with individuals without a cancer diagnosis (Ng et al., 2018). This symptom 

burden is associated with decreased functioning, increased disability, and poor quality 
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of life (Deshields et al., 2017; Dong et al., 2016; Jones et al., 2016; Kroenke et al., 

2013; Miaskowski et al., 2015; Wu & Harden, 2015).  

 

2.2 Mental health effects of cancer and management barriers 

Psychological issues are prevalent in people with cancer and can result from the 

cancer itself and/or its treatment. This PhD thesis focuses on two important 

psychological concerns in people with cancer: depression and anxiety. These 

conditions can occur anytime from diagnosis through treatment and into survivorship, 

and in some cases persist for years following successful treatment, leaving survivors 

with long-term symptom-management needs (Avis et al., 2017; Burton et al., 2015; 

Kroenke et al., 2004; Kroenke et al., 2013; Lowery-Allison et al., 2018; Lu et al., 2016; 

Maass et al., 2015; Mitchell et al., 2013). In addition, psychological distress is often 

undetected by physicians, with reports of accurate detection of clinical depression as 

low as 6% and 17% for clinical anxiety (Fallowfield et al., 2001; Keller et al., 2004; 

Newell et al., 1998).  

 

The difficulties associated with detection and diagnosis, together with costs and 

access barriers create a high unmet need for psychological care in people with cancer 

(Greenberg, 2004). One study reported that a large percentage (73%) of people with 

cancer and major depression did not receive potentially effective treatment (i.e. 

medication or mental health professional assistance) and only 5% had seen a mental 

health professional (Walker, Hansen, et al., 2014). Another study showed that while 

the majority (59%) of people with cancer who met diagnostic criteria for a mood or 

anxiety disorder in the preceding year sought services for mental health problems, a 
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large gap in access remains present (Nakash et al., 2014). Yet another study reported 

that of the 60% of people with cancer in the study who felt that they needed 

psychological support, less than half (41.3%) received it (Arch et al., 2018). One 

reason for the lack of identification of mental health conditions in people with cancer 

is that routine psychosocial screening is not the norm in cancer care, and it is common 

for individuals to either self-refer or be referred by a member of their medical team 

after they become alerted to the person’s distress in the course of clinical care 

(Carlson et al., 2004). Additionally, it is possible that individuals are so concerned with 

the physical components of their cancer that they are simply unaware of the 

seriousness of their psychological distress (Carlson et al., 2004).   

 

2.2.1  Definition of depression  

Depression occurs along a spectrum ranging from non‐pathological sadness to an 

adjustment disorder, to subclinical depression to major depression. For the diagnosis 

of major depressive disorder (MDD) according to the Diagnostic and Statistical Manual 

of Mental Disorders, Fifth Edition (DSM-5), a person must have either a depressed 

mood or a diminished level of interest or pleasure in activities for at least two weeks. 

In addition, four or more of the following must be present: significant weight change, 

hypersomnia or insomnia, psychomotor changes, fatigue, feelings of guilt or 

worthlessness, poor concentration or cognition, recurrent thoughts of death or suicide 

(American Psychiatric Association, 2013). The diagnosis of depression in people with 

cancer is complicated by the fact that the presence of the above symptoms may be 

normal given the significant physical and psychological burdens on these individuals 

(Smith, 2015). 
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2.2.2  Definition of anxiety  

According to the DSM-5, the diagnosis of generalised anxiety disorder requires 

excessive anxiety or worries that are difficult to control and impair function occurring 

more days than not for at least six months, along with at least three of the following 

symptoms: restlessness or feeling keyed up or on edge, being easily fatigued, difficulty 

in concentrating or mind going blank, irritability, muscle tension and sleep disruptions 

(American Psychiatric Association, 2013). Anxiety disorders comprise a 

heterogeneous group of disorders including (but not limited to) panic disorder, anxious 

adjustment disorder, phobia, generalised anxiety disorder, posttraumatic stress 

disorder (PTSD) (Stark & House, 2000; Traeger et al., 2012). A common thread is that 

they are each associated with perceptions of threat and attempts to reduce or avoid 

the threat. In people with cancer, these can manifest as intrusive and unpleasant 

anxious thoughts, often involving recurrence of disease, death, or disability (Sharma, 

2011).  

 

2.3 Prevalence rates 

Numerous studies have investigated the rates of depression and anxiety in people 

with cancer and these have been shown to vary due to factors such as the treatment 

setting, cancer type and stage and the method used to screen for symptoms 

(Niedzwiedz et al., 2019). Below is a summary of salient prevalence information for 

these disorders.  
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2.3.1  Prevalence of depression 

In a Canadian population of over 10,000 participants, when measured shortly after 

diagnosis and across a variety of cancers, clinical and subclinical levels of depression 

were found in 12.9% and 16.5% of people, respectively (Linden et al., 2012). A meta-

analysis of studies using only psychiatric interviews was conducted in 2011 which 

included studies in both newly diagnosed individuals and those at various timeframes 

following diagnosis. Reporting results from over 4,000 people across a number of 

countries, the prevalence of major depression was 14.9% for minor and 19.2% for 

major depression in mixed and early cancer stages, and 14.3% major and 9.6% minor 

depression in palliative care settings (late stage or advanced cancers) (Mitchell et al., 

2011). One estimate indicates that people diagnosed with cancer have five-fold 

increased odds of being depressed compared to the general population (Hartung et 

al., 2017). Depression symptoms can persist, with some studies in long-term survivors 

finding increased levels of depression compared to control populations (Carreira et al., 

2018; Kuba et al., 2019; Maass et al., 2015), while others report more comparable 

levels (Boyes et al., 2009; Brandenbarg et al., 2019; Burgess et al., 2005; Mitchell et 

al., 2013). It is important to note recognition of the disorder is challenging and is under-

detected partly due to the significant overlap between the symptoms of depression 

and those of cancer and its treatment (Smith, 2015).  

 

2.3.2  Prevalence of anxiety  

The same Canadian study mentioned in the previous section also investigated rates 

of anxiety in newly diagnosed individuals across cancer types and found 19% and 

22.6% of people showed clinical and subclinical levels of anxiety, respectively (Linden 
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et al., 2012). Similar to the findings for depression, some studies find persistently 

higher levels of anxiety compared to controls or the general populations, while others 

report more similar levels (Boyes et al., 2009; Brandenbarg et al., 2019; Carreira et 

al., 2018; Greer et al., 2010; Kuba et al., 2019; Maass et al., 2015; Mehnert & Koch, 

2008; Mitchell et al., 2013). Results from the meta-analysis described above for 

depression found anxiety was reported at 10.3% in mixed and early stages and 9.8% 

in palliative care settings (Mitchell et al., 2011). In addition, it is common (50-60% of 

people with cancer) for depression and anxiety to occur together (Brintzenhofe-Szoc 

et al., 2009). 

 

2.4 Risk factors and correlates  

There are a number of reported factors that are correlated with the occurrence of the 

above mental health disorders. These are outlined in Table 2.1 on the following page.  
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Table 2.1 Factors correlated with depression and anxiety in people with cancer  
 
Factor  Reference 
Time since diagnosis (shorter time) (Braamse et al., 2016; Vehling et 

al., 2016; Yang et al., 2017) 
Age at diagnosis (younger) (Linden et al., 2012; Nelson et al., 

2009; Vehling et al., 2016; Walker, 
Hansen, et al., 2014; Weiss Wiesel 
et al., 2015; Yang et al., 2015) 

Gender (female) (Braamse et al., 2016; Linden et al., 
2012; Walker, Hansen, et al., 2014) 

Type (e.g. lung, haematological, gynaecological), 
stage (advanced) and grade (higher) of cancer 

(Breitbart, 1995; Linden et al., 
2012; Mehnert et al., 2014; Naser 
et al., 2021; Vodermaier et al., 
2011; Walker, Hansen, et al., 2014; 
Yang et al., 2017) 

Worse physical and role impairment (Breitbart, 1995; Vehling et al., 
2016) 

Greater amount of pain (Chochinov, 2001; Ciaramella & 
Poli, 2001; Fischer et al., 2010; 
Kroenke et al., 2010; Spiegel et al., 
1994) 

Presence of comorbid diseases (higher number) (Braamse et al., 2016; Yang et al., 
2017) 

Social support (lack of) (Stark et al., 2002; Walker, Hansen, 
et al., 2014; Wen et al., 2019) 

Low income (Wen et al., 2019) 
Poor Karnofsky performance status (established 
predictor of distress – related to cancer burden, 
baseline comorbidities or treatment) 

(McMullen et al., 2018) 
 

 

A history of mental health problems, certain personality traits and coping styles, history 

of trauma, or drug or alcohol abuse are also risk factors for depression and anxiety 

(Archer et al., 2012; Beatty & Kissane, 2017; Chochinov, 2001; Green et al., 2000; 

Kissane et al., 2004; Niedzwiedz et al., 2019; PDQ Supportive and Palliative Care 

Editorial Board, 2022; Shimizu et al., 2015). 
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2.5 Consequences  

Depression and anxiety in people with cancer adversely affect health and healthcare 

in several ways, including:  

• Increasing physical symptom burden (such as fatigue, drowsiness, sleep 

problems, shortness of breath, sexual problems, weight loss, nausea/vomiting, 

pain, dry mouth, constipation, bloating, sweats, urinary symptoms) (Badger et 

al., 2001; Brown et al., 2010; De Jong et al., 2005; Fitzgerald et al., 2015; 

Grotmol et al., 2018; Pasacreta, 1997).  

• Impairing adaptive immunity: significantly impairing T helper 1 cell levels, 

cytotoxic T lymphocyte levels and interferon-γ (INF-γ) secretion in both the 

microenvironment of the tumour and peripheral blood (Lutgendorf et al., 2008).  

• Impairing cell mediated immunity and decreased natural killer (NK) cell activity, 

reducing ability of NK cells to respond to cytokines and decreasing proliferative 

response of peripheral blood monocytes (Andersen et al., 1998; Levy et al., 

1987; Lutgendorf et al., 2005; Steel et al., 2007). 

• Impairing functional status (Fann et al., 2008; Kroenke et al., 2010; Pasacreta, 

1997).  

• Causing poor adherence to medical treatments (Colleoni et al., 2000; DiMatteo 

& Haskard-Zolnierek, 2010; DiMatteo et al., 2000; Fann et al., 2008).  

• Increasing cancer recurrence and all-cause mortality (Mols et al., 2013; Wang, 

Wang, et al., 2020).  

• Reducing expectation of survival/decreasing survival (Chan et al., 2015; 

DiMatteo & Haskard-Zolnierek, 2010; Mols et al., 2013; Onitilo et al., 2006; 
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Pinquart & Duberstein, 2010; Pirl et al., 2012; Prieto et al., 2005; Satin et al., 

2009; Wang, Li, et al., 2020).  

• Causing higher levels of unmet supportive care needs (Hodgkinson et al., 

2007).  

• Quality of life deterioration (Arrieta et al., 2013; Brown et al., 2010; Grassi et 

al., 1996; Skarstein et al., 2000; Wedding et al., 2008).  

• Increasing sensitivity to pain (Die Trill, 2013; O'Connor et al., 2012).  

• Causing delay or interfering with seeking of medical care (Die Trill, 2013).  

• Increasing risk of suicide (Anguiano et al., 2012; Henriksson et al., 1995; 

Llorente et al., 2005; Walker et al., 2008).   

• Delaying return to work (Steiner et al., 2008).  

• Increasing healthcare resource use and costs, increased length of hospital 

stays, economic losses (Jayadevappa et al., 2012; Pan & Sambamoorthi, 2015; 

Prieto et al., 2002; Van Beek et al., 2021).  

• Worsening satisfaction with care (Alemayehu et al., 2018; Bui et al., 2005; 

Goldzweig et al., 2010).  

 

2.6 Causes and pathogenesis of depression and anxiety in people 

with cancer 

Depression and anxiety can arise from the psychological and/or biological response 

to diagnosis of the cancer itself, its treatment, progression, end of life care, or 

survivorship. Though these symptoms may also be independent of the diagnosis and 

may predate it or be exacerbated by it. An overview of the various causes is presented 

below.  
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2.6.1  Stress 

Stress is a state of threatened homeostasis that occurs as a response to a physical 

threat or psychological distress and results in a multitude of biochemical and hormonal 

reactions in the body (Tsigos et al., 2000). Extended periods of psychological stress 

in people with cancer can be caused by the various losses inherent to treatment (e.g. 

organs, hair loss, sexual function), low-self-esteem and distorted body image, 

diminished quality of life, expectations regarding survival, concerns about disruptions 

in life plans, the effects on work and finances, family, independence and social roles 

(Jacobsen & Jim, 2008; Ju et al., 2018; Mercadante et al., 2021; Pitman et al., 2018). 

The reaction to stress includes a sympathetic nervous system (SNS) stimulation, 

parasympathetic nervous system (PNS) inhibition (these two systems make up the 

autonomic nervous system) and hypothalamic-pituitary-adrenal (HPA) axis activation 

(Murison, 2016) which can give rise to psychological symptoms that may reach 

diagnostic thresholds for depression or anxiety (Jacobsen & Jim, 2008; Pitman et al., 

2018; Smith, 2015). This has been demonstrated in people with cancer whereby 

elevated SNS and HPA axis hormones correlated positively with depression (along 

with pain and fatigue) (Thornton et al., 2010). 

 

2.6.2  Cancer itself 

Several specific tumour types can directly give rise to depression or anxiety. Examples 

include tumours of the pancreas (via severe cytokine-mediated depression) and lung 

and testicular cancer (depressive and anxiety symptoms due to endocrine 

paraneoplastic syndromes), parathyroid (through parathyroid hormone 
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overproduction), breast, myeloma, head and neck (anxiety and depression via 

hypercalcaemia) (Pitman et al., 2018). In addition, the physical burden of cancer can 

contribute to the development of symptoms of depression (PDQ Supportive and 

Palliative Care Editorial Board, 2022; Rodin et al., 2009). For example, people with 

advanced cancer are vulnerable to depression and anxiety due to the significant 

symptom burden experienced (e.g. uncontrolled pain) (Lie et al., 2015; Lloyd-Williams 

et al., 2004; Lo et al., 2010; Miller & Massie, 2006; Roth & Massie, 2007).  

 

2.6.3  Side effects of treatment 

The side effects of cancer treatment such as vomiting, hair loss, mucositis, and 

peripheral neuropathy, can cause chronic stress, which as seen above, can lead to 

anxiety and depression (Miller & Massie, 2006; Pitman et al., 2018). Additionally, 

chemotherapeutics themselves can be an organic cause of affective changes (e.g. 

taxanes, methotrexate, procarbazine, asparaginase, interferon, vinblastine, cisplatin, 

etoposide, vincristine and cyproterone) (Chochinov, 2001; Hodgkiss, 2016; Pitman et 

al., 2018; Roth & Holland, 1995). Corticosteroids, which are an integral part of many 

chemotherapy protocols and used for the control of nausea and other treatment and 

cancer related symptoms including the reduction of tumour swelling can cause 

psychiatric disturbances including depression and anxiety (Couper et al., 2013; Miller 

& Massie, 2006; Patten & Neutel, 2000; PDQ Supportive and Palliative Care Editorial 

Board, 2022; Stiefel et al., 1989). Other cancer treatments including surgery, 

radiotherapy, biologic and immunotherapies, molecularly targeted agents, monoclonal 

antibodies and hormone treatments, can also lead to depression and/or anxiety 

(Bendell et al., 2012; Capuron et al., 2000; Couper et al., 2009; Gogou et al., 2015; 
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Hodgkiss, 2016; Kovacs et al., 2016; Miller & Massie, 2006; Mir et al., 2018; Pitman 

et al., 2018; Walker et al., 1997).  

 

2.6.4  Inflammation 

Both psychological and physical stressors experienced by people with cancer can 

increase inflammation which regulates molecular processes that in turn can elicit 

biological and behavioural changes and increase risk of depression and anxiety. 

Psychological stress can trigger increases in inflammatory activity via activation of the 

HPA axis, increasing peripheral sympathetic tone and stimulating pro-inflammatory 

cytokine release [e.g. interleukin-1 (IL-1), interleukin-6 (IL-6), tumour necrosis factor-

a (TNF-a)] from immune cells (Glaser & Kiecolt-Glaser, 2005; Miller et al., 2009; 

Powell et al., 2013; Smith, 2015). Biological stressors such as tumour cell burden, 

tumour microenvironment or treatment-induced tissue destruction can also lead to 

inflammation via disrupted expression of the transcription factor nuclear factor-κ-β 

(NFκβ), IL-1, IL-4 (interleukin-4), IL-6 and TNF-a (Dantzer et al., 2012; Li et al., 2017, 

2017; Oliveira Miranda et al., 2014; Smith, 2015). Disruptions in these inflammatory 

molecules have been associated with the development of depression and anxiety in 

people with cancer (Breitbart, 1995; Jehn et al., 2006; Li et al., 2017, 2017; Lutgendorf 

et al., 2008; Musselman et al., 2001; Oliveira Miranda et al., 2014; Soygur et al., 2007). 

 

2.7 Current treatments and interventions 

Treatments aim to address the pathogenesis and underlying causes of anxiety and 

depression. A number of treatment guidelines exist internationally for the management 

of these disorders in people with cancer (Andersen et al., 2014; Howell et al., 2015; Li 
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et al., 2016; National Breast Cancer Centre and National Cancer Control Initiative, 

2003; Qaseem et al., 2008; Riba et al., 2019; Yu et al., 2012).  

 

Butow and colleagues (2015) have developed a clinical pathway for the screening, 

assessment and management of anxiety and depression in people with cancer. They 

recommend a stepped care model whereby individuals are first assessed, and the 

severity of anxiety and/or depression determined, which then informs the type of 

treatment recommended (see Figure 2.1). According to this model individuals should 

receive the minimum level of psychological treatment that is effective in treating their 

depression/anxiety, and more intensive psychological treatment in combination with 

pharmacological treatment should be reserved for those with severe symptoms 

(Butow et al., 2015).  
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Figure 2.1 Overview of the pathway and stepped care for the management of 
depression and anxiety in cancer.  
Reproduced from Butow et al. (2015). 

 

2.7.1  Psychological treatments 

Psychological treatments are recommended when an individual’s depression and/or 

anxiety is mild-moderate, as well as in combination with pharmacotherapy in severe 

cases (Butow et al., 2015; Cuijpers et al., 2009). Examples of psychological treatments 

include psychotherapy, psychoeducation, cognitive behavioural therapy (CBT), 

problem solving therapy, acceptance and commitment therapy (ACT) and supportive 

therapy. The effects of these on anxiety and depression outcomes have been studied 

in people with cancer in many randomised controlled trials (RCTs), with a number of 

systematic reviews and meta-analyses summarizing the results. For a variety of 
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psychological interventions, meta-analyses have revealed mostly small to moderate 

effects on anxiety and depression in people with a variety of cancers (Faller et al., 

2013; Jassim et al., 2015; Mustafa et al., 2013; Sanjida et al., 2018). Other less 

traditional interventions such as expressive writing, couples and family-based 

interventions and online interventions have shown promise in reducing depression and 

anxiety symptoms (LeRoy et al., 2018).  

 

Despite the positive findings for interventions of this kind, several methodological 

issues in published trials to date make it difficult to draw conclusions regarding their 

effectiveness. Among these are: trials being of low quality, not controlling for 

concomitant treatments, no reporting of clinical significance of results and lack of 

assessor blinding (Akechi et al., 2008; Jacobsen & Jim, 2008; Ng et al., 2016; Sanjida 

et al., 2018; Temple et al., 2018). Importantly, there has been a general lack of 

research on individuals with cancer experiencing clinically significant levels of anxiety 

and depression (Jacobsen & Jim, 2008). This last factor presents a problem, as it 

means that findings cannot be generalised to the population of people with cancer to 

whom the treatments would be offered in practice: i.e. those with clinical levels of 

psychological distress. Indeed, studies in people with clinical or subclinical depression 

or anxiety have found positive results, some with large effect sizes (Blanco et al., 2019; 

Sanjida et al., 2018). Their use may be limited in those with significant pain, fatigue, 

cognitive impairment, or more severe illness, or when there is a lack of interest or 

motivation on the part of the individual to participate in psychological treatment (Li et 

al., 2011). Accessibility is also an issue, with a general lack of available treatment 

services and professionals, limited resource availability and lack of access to care due 
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to costs and geographic location (Gordon et al., 2011; Jacobsen & Jim, 2008; Niazi et 

al., 2020; Pascoe et al., 2000; Vaccaro et al., 2019). 

 

2.7.2  Pharmacological treatments 

As mentioned above, the use of medications is recommended to treat more severe 

cases of anxiety and depression in people with cancer, alone or in combination with 

psychological treatments (Andersen et al., 2014; Butow et al., 2015; Cuijpers et al., 

2014; Fournier et al., 2010; Howell et al., 2015; Li et al., 2016; PDQ Supportive and 

Palliative Care Editorial Board, 2022; Stockler et al., 2007).  

 

Regarding the treatment of depression, the literature on the efficacy of 

antidepressants in people with cancer is mixed. Systematic reviews and meta-

analyses have reported variable findings (Hart et al., 2012; Laoutidis & Mathiak, 2013; 

Li et al., 2012; Ostuzzi et al., 2015, 2018; Walker, Sawhney, et al., 2014). A recent 

Cochrane meta-analysis reviewed the findings of 10 studies in people with cancer and 

depression with both antidepressant vs placebo as well as head-to-head trials (Ostuzzi 

et al., 2018). The authors found no difference in efficacy of antidepressants as a class, 

compared to placebo for acute treatment response (6–12 weeks). Only one 

antidepressant, mianserin was found to be effective. A number of issues have been 

identified in studies to date: the number of studies and participants are low, as is the 

quality of studies, and there is a lack of efficacy assessment beyond three months 

(Hart et al., 2012; Laoutidis & Mathiak, 2013; Li et al., 2012; Ostuzzi et al., 2015, 2018; 

Walker, Sawhney, et al., 2014).  
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As well as methodological issues in existing research, there are a number of 

drawbacks with pharmacologic treatment of depression in people with cancer which 

can be problematic and mean they are not suitable for everyone. For example, 

antidepressants can produce a host of undesirable side effects (Grassi et al., 2018; 

Mehta & Roth, 2015), are contraindicated in certain circumstances and thus require 

close monitoring (Grassi et al., 2018), take a number of weeks (2–5) to show efficacy 

(Mehta & Roth, 2015), may interact with and reduce the efficacy of disease modifying 

drugs (e.g. tamoxifen) (Grassi et al., 2018; Smith, 2015), may worsen cancer 

symptoms (Pitman et al., 2018) and are costly (Balasubramaniam et al., 2013).  

 

For anxiety disorders SSRIs, SNRIs and mirtazapine are the drugs of choice in people 

with cancer, sometimes given together with benzodiazepines (PDQ Supportive and 

Palliative Care Editorial Board, 2022; Spiegel & Riba, 2015). The use of 

benzodiazepines is mostly limited to acute anxiety due to their rapid onset of action 

(Butow et al., 2015; National Breast Cancer Centre and National Cancer Control 

Initiative, 2003; PDQ Supportive and Palliative Care Editorial Board, 2022; Spiegel & 

Riba, 2015; Traeger et al., 2012). Antidepressants are often preferred for longer-term 

treatment of anxiety (Mehta & Roth, 2015; National Breast Cancer Centre and National 

Cancer Control Initiative, 2003; PDQ Supportive and Palliative Care Editorial Board, 

2022; Traeger et al., 2012). While fewer studies have focused on anxiety compared to 

depression, results from RCTs have generally shown benefits (Jacobsen & Jim, 2008). 

However, similar to studies of anti-depressants, limitations of current studies include 

trials having typically looked at anxiety as a secondary outcome, a number of trials not 

investigating doses that are considered therapeutic and/or not observing participants 
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long enough to detect an effect (Traeger et al., 2012) and including individuals with 

transient or subthreshold anxiety (Traeger et al., 2012).  

 

Like antidepressants, anxiolytics such as benzodiazepines have a number of potential 

side effects including: causing drowsiness, potential falls, confusion, motor 

incoordination and forgetfulness (Mehta & Roth, 2015; PDQ Supportive and Palliative 

Care Editorial Board, 2022; Thekdi et al., 2015). They can also sometimes worsen 

fatigue and concentration, complicate alcohol abuse, and have paradoxical reactions 

in elderly individuals (Traeger et al., 2012). Moreover, benzodiazepines specifically 

may lead to dependency and withdrawal issues (Andersen et al., 2014; Mehta & Roth, 

2015).  

 

In summary regarding current treatments, given the relative paucity of data and 

limitations of psychological interventions and pharmacotherapy in oncology settings, 

conclusions regarding the efficacy of interventions are uncertain and there is no 

evidence for the superiority of one intervention over another. Adding to the limitations 

of the evidence are significant concerns of side effects, adverse effects (e.g. drug-drug 

interactions), cost-effectiveness, acceptability and access to services. These concerns 

have led to individuals seeking alternatives to mainstream approaches, with many 

people with cancer reportedly using a range of mindfulness-based and mind-body 

therapies (Fitzsimmons et al., 2019). 
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2.8 Introduction to yoga 

Yoga originates from the ancient Vedic tradition, emerging over 5,000 years ago 

(Feuerstein, 2003) and forming one of the six systems of Vedic philosophy (or 

darśanas). Yoga has been associated with three of India’s main religious-cultural 

traditions – Hinduism, Buddhism and Jainism – and the teachings of yoga appear to 

draw on many concepts found in these (Feuerstein, 2003). Traditionally, yoga is a term 

that describes a spiritual practice with the goal of growth, development and evolution 

of one’s mind. This is purported to be achieved by controlling one’s own body, handling 

the bodily senses and taming the seemingly endless internal demand (Liu et al., 2008); 

these in turn bring about altered states of consciousness and changes in human 

awareness that help in realising human potential and promote liberation from suffering 

(duhkha) (Avasthi et al., 2013; Feuerstein, 2003).  

 

The Yoga Sutras is generally considered the authoritative text on this practice 

reputedly written over 2,000 years ago by the Indian sage Patanjali, who is credited 

with originally compiling, systematising and propagating the system of yoga 

(Desikachar, 1995; Satchidananda, 2012). In this text originally written in Sanskrit, the 

potentiality of yoga as a technique for mastering the afflictions of the mind is explained 

(Yoga Chitta Vritti Nirodhaha) (Rao, 2002). According to translations, it presents a 

psychology of mind and understanding of human consciousness, describes the nature 

and functions of the mind and consciousness and defines various states of mind and 

problems associated with the functions of the mind (Paranjpe, 1984; Satchidananda, 

2012). It also provides a set of techniques or “manual for the practitioner” for 
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systematic control of the processes of consciousness to realise the goals of yoga 

(Paranjpe, 1984; Satchidananda, 2012).  

 

The techniques of yoga, known as the “eight limbs” described in the Yoga Sutras 

include cultivation of social and personal values (yamas and niyamas); physical 

postures and movement (āsanas); conscious breathing exercises (prānāyāma); 

internal sensory awareness or interoception (pratyāhāra); and three stages of 

“meditation” – concentration, meditation, and integration (dhāraṇā, dhyāna, and 

samādhi) (Gard et al., 2014; Sarbacker & Kimple, 2015; Satchidananda, 2012) (Figure 

2.2). That is to say, the system of yoga includes a broad number of components with 

practices in the areas of mind, body and lifestyle, each of which is comprised of a 

comprehensive set of approaches and techniques whereby many different 

combinations are possible.  
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Figure 2.2 The eight limbs of yoga 
 

2.8.1  Traditional and modern yoga perspectives  

Yoga has been described as having different paths (or branches), or different ways of 

achieving its ascribed goals of alleviating suffering and promoting wellbeing. Based 

on Patanjali's eight limbs, each path emphasises certain aspects (or limbs) to a 

different extent (Feuerstein, 1998). The paths include: Karma yoga (yoga of self-

transcendent action), Bhakti yoga (yoga of devotion), Jnana yoga (yoga of knowledge 

and wisdom), Tantra yoga (yoga of continuity), Mantra yoga (yoga of potent sound), 

Raja yoga (yoga of meditation), Hatha yoga (yoga of force) (Feuerstein, 2003). Of 

these, Raja and Hatha yoga are the most prevalent in modern practice, which emerged 

over the last 150 years (De Michelis, 2008). Raja yoga means “Royal” and meditation 

is the focal point of this tradition. This approach involves adherence to the eight limbs 

of yoga described above (Iyengar, 2001; Micozzi, 2018). Hatha yoga, the “path of 
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force” or “physical discipline”, most closely resembles yoga as it is practiced in the 

West today (De Michelis, 2008; Feuerstein, 2003; Micozzi, 2018).  

 

From these traditional and early origins, yoga has undergone numerous adaptations 

and become increasingly popular across the world. In addition to Hatha yoga itself 

(and said to be based on this tradition) a number of modern schools or “styles” of yoga 

have been developed e.g. Iyengar, Sivananda, Ashtanga, Kundalini, Sudarshan Kriya 

Yoga (Gautam, Jain, et al., 2020; Pilkington et al., 2005; Singleton, 2010). These 

styles mainly focus on three of the yoga components (or limbs): asana, pranayama 

and meditation, and each style varies in its emphasis on these (Balasubramaniam et 

al., 2013; Büssing et al., 2012; Uebelacker, Epstein-Lubow, et al., 2010). These are 

typically taught in a group class setting (Singleton, 2010; Singleton & Byrne, 2008; 

Uebelacker, Epstein-Lubow, et al., 2010) with students following the same sequence 

led by a yoga instructor. In contrast, the practice taught by Sri T Krishnamcharya – 

considered one of the most pivotal contemporary teachers of yoga – was generally 

carried out individually, with students being taught an appropriate individualised yoga 

practice that typically changed and developed over time (Desikachar, 1995; 

Desikachar et al., 2001). This specific and personal application of the various aspects 

of yoga for people’s different needs, abilities, goals and circumstances is termed 

viniyoga, and is an underlying principle of the classical system of Patanjali (Desikachar 

et al., 2001; Khalsa et al., 2016; Kraftsow, 1999). 
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2.8.2  Yoga as therapy and a complex intervention 

Given the capacity of yoga to affect the mind and body, yoga has been used in a 

therapeutic context, both traditionally and in modern times. Yoga therapy (or cikitsā) 

is a term used to indicate the use of yoga to assist in the treatment or recovery from 

injury, illness or disability (Criswell et al., 2015; Kepner et al., 2015; Mohan & Mohan, 

2004). As with viniyoga, it is typically a tailored and evolving practice that utilises the 

various yoga components in different combinations that are specific to the condition 

as well as the unique characteristics of the individual being treated (Finlayson & 

Hyland Robertson, 2021; Rioux, 2015). In this way, this approach is comparable to the 

person-centred care concept that is increasingly being emphasised in conventional 

medicine (Rathert et al., 2013). In addition to the use of the various yoga components 

and techniques, the frequency, duration and intensity of practice and components may 

be adapted to the particular situation and individual needs (Figure 2.3); and any of 

these may change over time as the person responds to the intervention (Rioux, 2015). 

As defined by the United Kingdom’s Medical Research Council, complex interventions 

in healthcare are those that contain several interacting components, have a degree of 

flexibility or tailoring of the intervention being permitted, require expertise and skills by 

those delivering and receiving the intervention and have a range of possible outcomes 

(Craig et al., 2008; Skivington et al., 2021). In these ways, yoga can be considered a 

complex intervention involving many factors and thus viewed as a “whole system of 

healing” (Rioux, 2015). 
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Figure 2.3 Factors that can be modified in a yoga practice tailored to individual needs.  
Reproduced from Rioux (2015). 

 

2.8.3  Yoga postures 

Yoga postures, or asanas, are described in the Yoga Sutras as steady and 

comfortable posture (Satchidananda, 2012). Asana practice is said to release tension, 

improve flexibility, improve the movement of energy through the body and ground the 

individual in the physical body (Frawley, 1999; Iyengar, 2001). Within the modern 

popular focus on physical yoga postures, a typical yoga class will include a series of 

postures that target different parts of the body and purported to reduce physical and 

emotional stress. While evidence is lacking for the link between yoga postures 

specifically and emotional states, some research has pointed to associations between 
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posture and mindful movement, emotion and mental health (Michalak et al., 2014; 

Michalak et al., 2009; Michalak et al., 2011; Yang & Conroy, 2018). A recent review 

has also discussed research showing the effects of yoga on stress reduction being 

mediated by the actions on the musculoskeletal system, body position and movement 

(Francis & Beemer, 2019).  

 

2.8.4  Breathing 

The practices involving conscious regulation of breathing patterns in yoga are known 

as pranayama. “Prana” means vital life force and “ayama” means to expand (Frawley, 

1999), thus pranayama is said to allow the breath and life force to flow freely (Sovik, 

2000). These practices involve the manipulation of the duration of the in breath, the 

out breath, the holding of the breath, and the ratio of these. Whilst pranayama 

techniques do not appear to be commonly taught in contemporary yoga classes, they 

are considered to be important due to the hypothesised connection between breathing 

and emotional states, and evidence from numerous clinical trials (including in cancer 

populations) supports this (Chakrabarty et al., 2016; Dhruva et al., 2012; Franzblau et 

al., 2008; Janakiramaiah et al., 2000; Mobini Bidgoli et al., 2016; Rohini et al., 2000; 

Sharma et al., 2014).  

 

2.8.5  Meditation  

Meditation is an integral aspect of yoga – in the model of the eight-limbs described 

above, four of the eight are dedicated to meditation and these range from simple 

sensory withdrawal (pratyāhāra) to transcendent states of conscious awareness and 

absorption (samādhi) (Gard et al., 2014). In fact, it has been said that āsanas prepare 
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the body and prāṇāyāma prepares the mind for meditation. Meditation has been 

described as the ability of the mind to concentrate and fully immerse oneself in the 

experience of the moment, or object of attention, without distraction (Desikachar, 

1995).  

 

The term “mindfulness” is used to describe a form of meditation that has drawn a large 

amount of attention and research suggests that it constitutes a strong link between 

yoga practice and stress reduction. Mindfulness has been described as “a kind of 

nonelaborative, nonjudgmental, present-centred awareness in which each thought, 

feeling, or sensation that arises in the attentional field is acknowledged and accepted 

as it is” (Bishop et al., 2004). Mindfulness is thought to enable a person to respond to 

situations more reflectively, as opposed to reflexively. This is exemplified in the 

statement by Bishop and colleagues (2004): “in the state of mindfulness, thoughts and 

feelings are observed as events in mind, without overidentifying with them and without 

reacting to them in an automatic, habitual pattern of reactivity. This dispassionate state 

of self-observation is thought to introduce a ‘space’ between one’s perception and 

response (Bishop et al., 2004). From this general concept various approaches such 

as mindfulness-based stress reduction (MBSR), mindfulness-based cognitive therapy 

(MBCT) and mindfulness-based cancer recovery (MBCR – based on MBSR) have 

been developed, and these as well as mindfulness itself have been the investigated 

as interventions for mental health disorders, with many finding positive effects 

including in cancer populations (Bower et al., 2015; Cillessen et al., 2019; Hofmann & 

Gómez, 2017; Nissen et al., 2020; Puzia et al., 2020; Schellekens et al., 2017; 

Wielgosz et al., 2019; Xunlin et al., 2020; Zhang et al., 2015).  
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2.8.6  Ethics (cultivation of positive values) 

Another aspect of yoga practice includes the ethics – or cultivation of positive values, 

thoughts and attitudes, and lifestyle factors. These encompass principles that guide 

how people relate to one another and take care of themselves in the form of social 

and personal values. Social values or social restraints are known as yamas and 

include cultivating ahimsa (nonviolence), satya (truthfulness), asteya (non-stealing), 

brahmacharya (moderation or celibacy), and aparigraha (non-possessiveness) 

(Satchidananda, 2012). Personal values, or self-disciplines are referred to as niyamas 

and include santoṣa (contentment), śauca) (cleanliness), svadhyaya (self-study), 

tapas (self-discipline), and śvarapranidhana (surrender) (Satchidananda, 2012). Other 

positive values include maitri (friendliness), karuna (compassion), mudita (sympathetic 

joy), and upekṣa (equanimity), which are said to cultivate a serene and peaceful mind 

(citta prasadanam) when practiced (Satchidananda, 2012).  

 

2.9 Yoga as an intervention for depression and anxiety 

Interest in the physical and psychosocial health benefits of yoga in western medicine 

is growing, with almost 8% annual growth in general scientific literature from 

2007-2016 (Gupta et al., 2018) as well as an increase in systematic reviews published 

in this area from 2004–2019 (Wieland et al., 2021). During the 2007–2016 period, 

depression, anxiety and cancer were among the top four most published areas (Gupta 

et al., 2018). 
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As Patanjali’s Sutras note, “Yoga is the practice of the restraint of the modifications of 

the mind” (Satchidananda, 2012; Woods, 2012). In this way, the focus of yoga is on 

the mind and by extension, mental health. There is now a large amount of direct 

research on the mental health effects of yoga practice in both non-cancer and cancer 

populations, which is summarised in the following sections.  

 

2.9.1  Studies in non-cancer populations  

A substantial number of trials have been conducted in people with depression and 

anxiety and results from these have been synthesised in systematic reviews and meta-

analyses. A recent systematic review and meta-analysis was published which 

investigated the effects of physically active (movement component ≥50%) yoga 

interventions in people with a diagnosed mental disorder (Brinsley, Schuch, et al., 

2021). Thirteen studies (including a total of 632 participants) were included in the 

meta-analysis and overall results showed that yoga produced a greater reduction in 

depressive symptoms compared to controls [standardised mean difference (SMD) = -

0.41, 95% CI -0.65 to -0.17, p < 0.001] (Brinsley, Schuch, et al., 2021). In addition, 

greater reductions in depressive symptoms were associated with higher frequency of 

yoga sessions per week (β = -0.44, p < 0.01) (Brinsley, Schuch, et al., 2021). 

 

In another review from 2017 Cramer and colleagues reported results from seven RCTs 

with 240 participants with MDD (Cramer, Anheyer, et al., 2017), which included various 

types of yoga (e.g. Sudarshan Kriya yoga, Hatha yoga, Lifeforce yoga, Sahaj yoga 

meditation, etc) and controls (e.g. electro-convulsive therapy, attention-control, 

walking, sitting quietly, medication). The authors found that yoga had comparable 
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effects on remission rates and depression severity compared to exercise and 

medication, however conflicting evidence was found when yoga was compared to 

attention-control interventions or when yoga was used as an add-on to antidepressant 

medication as compared to medication alone.  

 

Two recent meta-analyses have examined the effects of yoga interventions on anxiety. 

A study from 2018 led by Holger Cramer investigating the effects of yoga on anxiety 

found six RCTs with a total of 248 participants meeting their criteria (Cramer, Lauche, 

et al., 2018). Meta-analyses revealed evidence for small short-term effects of yoga on 

anxiety compared to no treatment (SMD = -0.43, 95% CI -0.74 to -0.11, p = 0.008), 

and large effects compared to active comparators (SMD = -0.86, 95% CI -1.56 to -

0.15, p = 0.02) (Cramer, Lauche, et al., 2018). A non-significant difference between 

yoga and controls was revealed for people with anxiety disorders diagnosed by DSM 

criteria, being only significant for people diagnosed by other methods and for 

individuals with elevated levels of anxiety without a formal diagnosis. Depression was 

included as a secondary outcome, where small effects were found compared to no 

treatment (SMD = -0.35, 95% CI -0.66 to -0.04, p = 0.03) (Cramer, Lauche, et al., 

2018). Limitations identified include the variety of diagnoses included, heterogeneity 

of interventions, and potential bias in the included trials. Another slightly later meta-

analysis by Zoogman et al. (2019) consisted of 38 studies (including people with 

comorbidities) and found yoga had a large and statistically significant effect on anxiety 

(Cohen’s d = 0.80, 95% CI 0.49 to 1.10, p < 0.001). In moderator analysis, no evidence 

for moderation was found when clinical or subclinical anxiety samples were compared 

to non-clinical ones.  
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Other trials of yoga interventions in individuals with depression (not included in the 

above reviews) have also reported improvements in symptoms of depression and 

anxiety (Chu et al., 2017; Kumar et al., 2019; La Rocque et al., 2021; Streeter et al., 

2018; Streeter et al., 2017). Other recent studies in people with rheumatoid arthritis 

revealed significant decreases in depression symptoms after participating in yoga 

programs (Gautam et al., 2019; Pukšić et al., 2021), while a one-group intervention of 

a yoga practice specifically designed for generalised anxiety disorder led to significant 

decreases in anxiety symptoms (More et al., 2021).  

 

de Manincor and colleagues (2015) sought to address some of the limitations of 

previous trials such as the considerable heterogeneity and lack of detail, rationale, and 

consistency of approach in the types of yoga interventions between studies. They 

developed consensus-based yoga intervention guidelines by drawing upon the 

cumulative knowledge and learnings of experienced yoga teachers and therapists (de 

Manincor et al., 2015). An RCT was then conducted in people with elevated symptoms 

of depression and anxiety using an individualised approach for home practice, an 

approach which is consistent with clinical yoga therapy practice, as well as classical 

teachings and practice of yoga (de Manincor et al., 2016). Significant reductions in 

symptoms of depression [adjusted mean difference (AMD) = -4.30, 95% CI -7.70 to -

0.01; p = 0.01, effect size -0.44] but not anxiety were found compared to regular 

treatment alone (de Manincor et al., 2016). However, after trimming of influential 

outlying data, group differences were also statistically significant for anxiety symptoms 

(AMD = -2.53; CI -4.71 to -0.35; p = 0.02; effect size -0.40).   
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2.9.2  Yoga studies in cancer 

Yoga is increasingly recognised as a complementary approach to addressing cancer-

related symptoms, including anxiety and depression (Lin et al., 2018). Research has 

demonstrated the feasibility and acceptability of yoga among people with cancer both 

during and after active treatment (Culos-Reed et al., 2016; Danhauer et al., 2017; 

Danhauer et al., 2016). Moreover, a number of clinical practice guidelines including 

those published by the Society of Integrative Oncology (SIO) – which were endorsed 

by the American Society of Clinical Oncology (ASCO) – and the National 

Comprehensive Cancer Network (NCCN) now recommend yoga (and meditation) for 

the improvement of distress, depression and anxiety symptoms in people with cancer 

(Denlinger et al., 2018; Greenlee et al., 2014; Greenlee et al., 2017; Lyman et al., 

2018). 

 

Surveys conducted in people diagnosed with cancer show that a considerable 

proportion undertake the practice. Recently, a large study (N = 17,639) conducted in 

the United States of America (USA) found that 8% of individuals attending a 

comprehensive cancer centre had practiced yoga within the past 12 months (Judson 

et al., 2017). Similar rates of practice have been reported in Australian and Swedish-

based studies (7% and 6.9%, respectively) (Hunter et al., 2016; Wode et al., 2019). 

The highest prevalence (39.3%) was reported in a small study of 61 individuals 

attending a regional United States of America cancer centre (Fitzsimmons et al., 

2019). Other studies in individuals with breast cancer found yoga practice ranged from 

12% to 23.6% (Buettner et al., 2006; Desai et al., 2010; Hammersen et al., 2020; Hann 
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et al., 2005). In addition, adding to the evidence base supporting its psychological 

benefits, reasons for practice and perceived outcomes have included relief from and 

better coping with anxiety and uncertainties, improved mood/reduced depression and 

better stress management (Galantino et al., 2012; Huberty et al., 2018; van 

Puymbroeck et al., 2013; van Uden-Kraan et al., 2013). 

 

Several systematic reviews and meta-analyses have been published examining the 

effects of yoga on depression and anxiety in people with cancer. While they have 

differed in focus regarding the types of cancer and yoga included, almost all meta-

analyses have reported significant positive effects of yoga on depression and anxiety 

symptoms (see Table 2.2 for a summary of published reviews). Some reviews have 

included participants with any type of cancer (Armer & Lutgendorf, 2019; Buffart et al., 

2012; Danhauer et al., 2019; Lin et al., 2011), though the majority have focused on 

women with breast cancer (Cramer et al., 2012; Cramer, Lauche, et al., 2017; Hsueh 

et al., 2021; Pan et al., 2017; Yi et al., 2020; Zhang et al., 2012; Zuo et al., 2016). 

Buffart and colleagues (2012) examined the effects of yoga interventions that included 

physical postures, on depression and anxiety symptoms in adults with any cancer 

diagnosis and reported large reductions in depression (Cohen’s d = -0.69; 95% CI -

1.02 to -0.37, p < 0.001) and anxiety (Cohen’s d = -0.77; 95% CI -1.08 to -0.46, p < 

0.001). More recently, Armer and Lutgendorf (2019) published a meta-analysis of 

randomised controlled trials of yoga interventions in people with cancer which included 

effects on depression. Results from the analysis of included studies revealed that yoga 

was associated with a moderate decrease in depression symptoms (g = 0.72, p = 

0.007) (Armer & Lutgendorf, 2019). Unlike the meta-analysis by Buffart and colleagues 
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(2012), Armer and Lutgendorf (2019) included yoga interventions that did not 

incorporate physical postures (e.g. interventions composed of breathing exercises 

only). Another review conducted by Danhauer and colleagues (2019) examined the 

use of yoga for symptom management in cancer, including depression and anxiety 

symptoms, with mixed findings. Of the 15 studies identified which examined changes 

in depression, seven found significant improvements (p < 0.05). Of the 11 studies 

identified measuring changes in anxiety, five found significant improvements (p < 0.05) 

(Danhauer et al., 2019). These reviews reveal an overrepresentation of trials in women 

with breast cancer, with between 78% and 93% of studies being conducted in women 

with breast cancer (Armer & Lutgendorf, 2019; Buffart et al., 2012; Danhauer et al., 

2019; Lin et al., 2011). This highlights questions of generalisability across cancer 

groups. In addition, no studies to date have included participants with clinical or 

subclinical (elevated symptoms) anxiety or depression. This has been highlighted as 

one of the limitations of existing research into pharmacological and psychological 

interventions and makes it difficult to determine the clinical relevance of yoga for these 

mental health disorders. Another concern is the heterogeneity between the different 

types of yoga interventions (Buffart et al., 2012). These limitations in the studies to 

date constitute important areas to address in future research.  
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Table 2.2 Summary of systematic reviews and meta-analyses investigating the effects 
of yoga on depression and anxiety symptoms in cancer populations 
 

Author Cancer 
type 

Interventions 
included 

Number of 
studies 

included 

Depression results Anxiety results 

Lin et al. 
(2011) 

Mixed Yoga, MBSR A: 8 
D: 8 

SMD = -0.95 (95% 
CI -1.55 to -0.36)  
p = 0.002 

SMD = -0.76 (95% CI -1.34 
to -0.19) p = 0.009 

Cramer et 
al. (2012) 

Breast Yoga 
(excluded 
multi-modal 
interventions 
e.g. MBSR) 

A: 5 
D:6 

SMD = -1.59 (95% 
CI -2.68 to -0.51)  
p < 0.01  

SMD = -1.51 (95% CI 
-2.47 to -0.55) p < 0.01 

Harder et 
al. (2012) 

Breast Yoga 
(excluded 
exercise 
interventions) 

14 studies on 
mood or 
psychosocial 
function 

Effect size range: 
0.24 to 0.33 

Effect size: 0.31 

Danhauer 
et al. 
(2019) 

Mixed Yoga 
(interventions 
that included 
postures or 
breathing) 

A: 11 
D: 15 

7 of 15 studies with 
significant effects in 
favour of yoga 

5 of 11 studies with 
significant effects in favour 
of yoga 

Buffart et 
al. (2012) 

Mixed Yoga 
(interventions 
that included 
postures) 

A: 6 
D:6 

d = -0.69 (95% CI  
-1.02 to -0.37)  
p < 0.001* 

d = -0.77 (95% CI -1.08 to  
-0.46) p < 0.001* 

Zhang et 
al. (2012) 

Breast Yoga (as main 
intervention) 

A: 2 
D: 2 

SMD = -4.12 (95% 
CI -13.05 to 4.81)  
p = 0.37 

SMD = -0.24 (95% CI -0.54 
to 0.06) p = 0.11 

Zuo et al. 
(2016) 

Breast Yoga A:9 
D:13 

SMD = -0.77 (95% 
CI -0.89 to -0.65,  
p < 0.00001 

SMD = -0.42 (95% CI -0.57 
to -0.26), p < 0.00001 

Cramer, 
Lauche, et 
al. (2017) 

Breast Yoga 
(excluded 
multi-modal 
interventions 
e.g. MBSR) 

A: 6 
D: 7 
 
A: 3 
D: 4 

SMD = -0.13 (95% 
CI -0.31 to 0.05)  
p = 0.15 vs no 
therapy 
 
SMD = -2.29 (95% 
CI -3.97 to -0.61)  
p = 0.01 vs 
psycho/educational 

SMD = -0.53 (95% CI  
-1.10 to 0.04) p = 0.07 vs 
no therapy 
 
SMD = -2.21 (95% CI  
-3.90 to -0.52) p = 0.01 vs 
psycho/educational 

Galliford et 
al. (2017) 

Breast Yoga 
(interventions 
with breathing 
or meditation 
only included), 
MBSR, MBCR 

A: 5 
D:14 

All studies (included 
individual clinical 
trials and reviews) 
showed reduced 
levels of depression 

3 of 5 studies (included 
individual clinical trials and 
reviews) showed 
improvement in anxiety 
symptoms, 2 state and trait 

Pan et al. 
(2017) 

Breast Yoga, MBSR A: 10 
D: 10 

SMD = -0.17 (95% 
CI -0.32 to -0.01)  
p = 0.00 

SMD = -0.98 (95% CI  
-1.38, -0.57) p < 0.00 

Armer and 
Lutgendorf 
(2019) 

Mixed Yoga (as core 
component of 
intervention) 

D:12 g = 0.72 (95% CI 
0.20 to 1.24)  
p = 0.007  

  

Yi et al. 
(2020) 

Breast Yoga 
(excluded 
multi-modal 
interventions 
e.g. MBSR) 

A: 5 
D: 6 

SMD = -0.56 (95% 
CI -1.05 to -0.07)  
p = 0.03 

SMD = -0.50 (95% CI  
-0.70 to -0.31) p < 0.00001 
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Hsueh et 
al. (2021) 

Breast Yoga  A: 8 
D: 12 

SMD = -0.98 (95% 
CI -1.64 to -0.32)  
p = 0.004 

SMD = -1.35 (95% CI  
-2.09 to -0.60) p < 0.00001 

MBSR: mindfulness-based stress reduction; MBCR: mindfulness-based cancer recovery. 
*Excluding outlier Banerjee et al. 2007.  
Green text indicates those meta-analyses that found significant effect of yoga on reducing 
depression/anxiety symptoms, black text indicates review only or meta-analysis that did not find 
significant effects.  
 

2.10  Mechanisms that explain the benefits of yoga for depression 

and anxiety 

As yoga is a multi-component modality, there are numerous possible mechanisms 

through which the practice may have effects on depression and anxiety symptoms. 

These include actions on biological, psychological and behavioural systems.  

 

2.10.1  Physiological mechanisms  

Stress, allostatic load and the effect of yoga on depression and anxiety 

Stress is known to contribute to the development of both depression and anxiety 

(Cohen et al., 2007; Hammen, 2006; Yang et al., 2015). There are three 

interconnected physiological systems involved in the response to external (e.g. 

psychosocial) or internal (e.g. illness or surgery) stress: the autonomic nervous 

system, the HPA axis and the inflammatory system (Cohen et al., 2007; Dusek & 

Benson, 2009; Khan & Khan, 2017; Tsigos et al., 2000). The activation of these 

systems following a stressful stimulus lead to a variety of downstream physiological 

and biochemical changes that disturb the body’s normal homeostatic operating level 

(Godoy et al., 2018). Physiological responses include increases in volumetric oxygen 

consumption and respiration, dilation of respiratory musculature and airways, 

increased blood pressure and heart rate and increased blood flow to the skin, 
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splanchnic region, muscles and heart (Dusek & Benson, 2009). Many of these 

physiological alterations are caused by biochemical changes that include the release 

of amines, hormones, neurotransmitters and cytokines (including the catecholamines 

epinephrine and norepinephrine, cortisol, serotonin, melatonin, dopamine, gamma-

aminobutyric acid (GABA), brain-derived neurotrophic factor (BDNF), and pro- and 

anti-inflammatory cytokines) (Cohen et al., 2007; Dusek & Benson, 2009; Khan & 

Khan, 2017; Kumar et al., 2013). The adaptive process of maintaining or re-

establishing stability during conditions that potentially threaten an organism’s survival 

and are outside of the usual homeostatic range (often called ‘stressors’) has been 

referred to as “allostasis” (McEwen, 2007). Specifically, allostasis refers to the ability 

of the body to produce primarily the mediators of the stress response such as 

hormones (such as cortisol, adrenalin) and other mediators (e.g. cytokines) that 

promote adaptation (McEwen, 2005, 2007). The term “allostatic load” has been used 

to refer to the cost to the body and brain (wear and tear) for maintaining stability when 

homeostasis is disrupted (McEwen, 2007), and can lead to the systemic and brain 

changes that underlie depression and anxiety (McEwen, 2003, 2017; McEwen & 

Rasgon, 2018).  

  

A prevalent theory is that yoga improves depression and anxiety symptoms by 

reducing the effects of stress and allostatic load (Kinser et al., 2012; Pascoe & Bauer, 

2015; Pascoe et al., 2021; Streeter et al., 2012; Uebelacker, Epstein-Lubow, et al., 

2010). The associated physiological and biochemical changes brought about by yoga 

via these mechanisms are numerous and thought to include the following (Dunn, 2008; 

Gard et al., 2014; Innes et al., 2005; Kinser et al., 2012; McCall, 2013; Naveen et al., 
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2016; Nourollahimoghadam et al., 2021; Pascoe & Bauer, 2015; Pascoe et al., 2021; 

Riley & Park, 2015; Yeun & Kim, 2021):  

• HPA axis down-regulation 

• Decreased sympathetic nervous system (SNS) activity 

• Activation of the parasympathetic nervous system (PNS) 

• Decreases in blood pressure and heart rate  

• Greater heart rate variability (HRV) 

• Regulation of hormonal imbalances and neurotransmitter levels  

• Changes to inflammatory markers 

• Changes in brain structure and activity 

 

Cortisol  

Cortisol is a steroid hormone with many functions in the human body such as 

mediating the stress response, regulating metabolism, the inflammatory response, 

and immune function (Oakley & Cidlowski, 2013). Individuals with mental health 

disorders commonly display increased cortisol levels, and this likely reflects 

dysregulation of the HPA axis (Jia et al., 2019; Koumantarou Malisiova et al., 2021). 

In addition, there is evidence that glucocorticoids such as cortisol attenuate BDNF 

expression and signalling (Suri & Vaidya, 2013), which has been linked to 

development of mood disorders (see next paragraph). Numerous studies – reviewed 

by Pascoe and colleagues (Pascoe & Bauer, 2015; Pascoe et al., 2017) – have found 

yoga practices to lead to decreased cortisol levels, with associated improvements in 

depression and anxiety symptoms. For example, results from a 3-month yoga and 

meditation retreat revealed an increase in cortisol awakening response (CAR), which 
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was hypothesised to signify increased physiological stress resilience (Cahn et al., 

2017). Interventions specifically in people with various levels of depression (mild, 

moderate, major) have reported decreased cortisol levels following yoga interventions 

(Naveen et al., 2016; Smith et al., 2011; Thirthalli et al., 2013; Tolahunase, Sagar, 

Faiq, et al., 2018). Randomised controlled trials in cancer populations have also 

reported decreases in cortisol levels (Banasik et al., 2011; Micheletti et al., 2022; 

Vadiraja et al., 2009), with a significant positive correlation between morning salivary 

cortisol level and anxiety and depression being observed (Vadiraja et al., 2009). 

Another study found participants in the yoga group had a steeper cortisol slope 

(change in levels from morning to evening) compared to the control group at the end 

of the intervention, and this is thought to represent a positive effect of yoga on the 

hormone (Chandwani et al., 2014).  

 

Brain-derived neurotrophic factor (BDNF) 

BDNF is a neurotrophin that is vital to the survival, growth, and maintenance of 

neurons in key brain circuits involved in emotional and cognitive function (Phillips, 

2017). According to the neurotrophic hypothesis of depression, stress-related 

alterations in BDNF levels occur in key limbic structures to contribute to the pathogenic 

processes underlying depression (Duman & Monteggia, 2006). Reductions in serum 

and plasma BDNF have been observed in people with depression (Brunoni et al., 

2008; Lee et al., 2007; Varambally et al., 2013; Yoshida et al., 2012). Increases in 

serum and plasma BDNF following yoga-based interventions have been found in 

studies in non-clinical (Cahn et al., 2017) and clinical populations (Gautam, Kumar, et 

al., 2020; Gautam et al., 2019; Halappa et al., 2018; Naveen et al., 2013; Naveen et 
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al., 2016; Tolahunase, Sagar, Faiq, et al., 2018), and these increases correlated with 

improvements in depression and anxiety symptoms (Cahn et al., 2017; Naveen et al., 

2013).  

 

Autonomic nervous system measures 

Stress related to a cancer diagnosis and treatment can impact the autonomic nervous 

system and influence the development of depression and anxiety symptoms. There is 

evidence to suggest that yoga practice can act to correct the imbalances in the stress 

response by decreasing sympathetic nervous system activity and increasing 

parasympathetic nervous system activity. It has been proposed that the yoga 

components of slow breathing, relaxation practices, mindfulness and certain physical 

postures may enhance parasympathetic output via actions on the vagus nerve, which 

is the main nerve of the autonomic nervous system (Kinser et al., 2012). Evidence for 

this derives from studies showing that yoga practices increase vagal tone and lead to 

decreases in heart rate and blood pressure, and heart rate variability (HRV) changes 

(Brown & Gerbarg, 2005; Hagins et al., 2013; Nivethitha et al., 2016; Streeter et al., 

2012; Tyagi & Cohen, 2014, 2016; Zope & Zope, 2013). This increase in vagal tone 

and parasympathetic dominance are then thought to lead to improvements in mood 

and anxiety (Streeter et al., 2012; Tyagi & Cohen, 2016).  

 

Multiple studies in both non-clinical and clinical settings have shown beneficial effects 

of yoga on stress-related autonomic measures such as blood pressure, heart rate and 

heart rate variability (Pascoe & Bauer, 2015; Pascoe et al., 2021; Pascoe et al., 2017).  
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It has been proposed that these changes increase the resilience against stressful 

experiences in addition to the effects on the vagus nerve (Pascoe et al., 2021), which 

could be linked to improvements in mental health. Indeed, it has been reported that a 

single yoga session improved stress reactivity and recovery from an acute stress task 

as measured by changes in blood pressure (Benvenutti et al., 2017),  

 

Heart rate variability  

Heart rate variability refers to changes in the heart’s beat-to-beat intervals (McCraty & 

Shaffer, 2015). It is used as an indicator for physical conditioning, general health and 

reactivity to and recovery from high stress levels, where higher HRV is related to lower 

stress, better health and disease outcomes (Thayer et al., 2012). Studies to date of 

the effects of yoga on HRV have been performed in healthy subjects (Khattab et al., 

2007) as well as clinical populations including people with back pain (Telles et al., 

2016), depression (Chu et al., 2017; Shapiro et al., 2007) and cancer (Cohen et al., 

2011). The results suggest that yoga increases cardiac vagal modulation via the 

effects on HRV, with improvements in symptoms of depression and anxiety occurring 

alongside the changes in HRV (Chu et al., 2017; Shapiro et al., 2007).  

 

Brain structure and activity 

Several lines of evidence suggest that yoga can impact brain structure and function in 

ways that may decrease severity of depression and anxiety symptoms. Neuroplasticity 

(changes in neural pathways of the brain) is thought to occur through regular yoga 

practice (Brandmeyer et al., 2019; Brown & Gerbarg, 2005) and influence 

development and improvement of psychological skills that can help reduce depression 
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and anxiety symptoms (see section 2.10.2 below). Potential molecular mechanisms 

for enhancing neuroplasticity and in turn alleviating depression (via its actions on the 

sirtuin-1 signalling pathway) have been suggested including promotion of mTOR 

signalling, increased BDNF transcription and regulation of circadian rhythm by 

inhibiting the central circadian timer protein CLOCK (a histone acetyltransferase) 

(Tolahunase, Sagar, & Dada, 2018). Yoga practices also seem to activate the 

hippocampus and increase hippocampal volume (Luders et al., 2013; Villemure et al., 

2015), which has been associated with lower cortisol secretion in response to 

stressors (Pruessner et al., 2005). There is also evidence that meditation in particular 

positively influences the neural mechanisms and circuitry underlying the executive 

attention network, addressing the maladaptive deficits in executive attention that 

characterise mood and anxiety disorders (Ainsworth et al., 2013). In addition, yoga is 

thought to have a positive effect on brainwave activity by stimulating the activation of 

alpha, beta and theta brainwaves, which have been associated with improvements in 

mood and anxiety (Brandmeyer et al., 2019; Desai et al., 2015; Krishnakumar et al., 

2015; Nourollahimoghadam et al., 2021).  

 

Gamma-aminobutyric acid (GABA) 

GABA is the main inhibitory neurotransmitter in humans and has an essential role in 

emotion regulation (Bowery & Smart, 2006). Reductions in GABA are found in both 

depression and anxiety (Brambilla et al., 2003; Möhler, 2012; Sanacora et al., 1999). 

Evidence suggests that yoga increases GABA function. Various studies have shown 

increased GABA levels following yoga interventions, with findings in healthy adults 

(Streeter et al., 2007; Streeter et al., 2010) and people with depression (Streeter et al., 
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2018; Streeter et al., 2020; Streeter et al., 2017). These increases were associated 

with (Streeter et al., 2010) or occurred alongside (Streeter et al., 2018) improved mood 

and decreased anxiety. Most recently, Streeter and colleagues (2020) showed that a 

12-week Iyengar yoga and coherent breathing intervention in participants diagnosed 

with major depressive disorder resulted in significantly increased GABA levels in the 

thalamus as measured by magnetic resonance spectroscopy, concurrent with 

improved depression scores. In addition, yoga may reduce stress by improving GABA-

mediated cortical-inhibitory tone and by its inter-dependent relationships with oxytocin 

and cortisol and actions on the parasympathetic and enteric nervous systems (Beart 

et al., 2020; Mehta & Gangadhar, 2019). 

 

Immune system and inflammation 

Increased stress has been linked to decreased immune function, and changes in the 

immune system have been observed in people with depression (Dantzer et al., 2008; 

Dowlati et al., 2010; Haapakoski et al., 2015; Liu et al., 2012; Reiche et al., 2004). The 

stress-induced dysregulation of the immune function is mediated by the HPA axis, 

sympathetic-adreno-medullar (SAM) system and PNS and results in altered levels of 

anti and pro-inflammatory cytokines (Hughes et al., 2016; Leonard, 2010). Pro-

inflammatory cytokines (e.g. IL-1β, IL-6, TNF-a and IL-2) not only modulate 

neurotransmitter function (and can therefore lead to depression) but also activate the 

HPA axis and thus contribute to hypercortisolaemia, which is a feature of depression 

(Hughes et al., 2016; Leonard, 2010), as well as increased levels of C-reactive protein 

(CRP), a marker of systemic inflammation (Del Giudice & Gangestad, 2018). 

Furthermore, pro-inflammatory cytokines have been shown to decrease BDNF levels 
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and neurogenesis (Porter & O'Connor, 2022) which as discussed can also lead to 

depression. 

 

Research in clinical populations has shown benefits of various forms of yoga on 

immune/inflammatory markers and results have been summarised in a recent 

systematic review (Yeun & Kim, 2021). A number of studies of yoga and yoga-based 

lifestyle interventions in healthy individuals and in people with cardiovascular disease, 

low back pain, chronic stress conditions, rheumatoid arthritis, mixed chronic 

conditions, overweight/obesity, and depression have found reductions in one or more 

of the inflammation markers IL-1β, IL-6, TNF-a and CRP (Djalilova et al., 2019; 

Falkenberg et al., 2018; Gautam, Kumar, et al., 2020; Gautam et al., 2019; Nugent et 

al., 2019; Tolahunase, Sagar, Faiq, et al., 2018); as well as increases in anti-

inflammatory cytokine transforming growth factor beta (TGF-β) (Gautam, Kumar, et 

al., 2020; Gautam et al., 2019).  

 

As mentioned in section 2.6.4 the immune/inflammation changes (increases in pro-

inflammatory cytokines) associated with cancer and its treatment have been linked to 

the development of depression and anxiety. Studies in people with cancer have found 

improvements in the parameters of the inflammation molecules IL-6, TNF-a, IL-1β, as 

well as other changes such as reduced activity of the pro-inflammatory transcription 

factor nuclear factor-κ-β (NF-κβ), increased activity of the anti-inflammatory 

glucocorticoid receptor, and reduced activity of cAMP response element- binding 

protein (CREB) family transcription factors (Bower et al., 2014; Kiecolt-Glaser et al., 

2014; Sohl et al., 2022). Furthermore, there is evidence that the changes in immune 
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markers associated with yoga practice may contribute to improvements in depressive 

symptoms (Gautam et al., 2019; Nugent et al., 2019; Tolahunase, Sagar, Faiq, et al., 

2018).  

 

2.10.2  Psychological mechanisms 

The top-down, or psychological mechanisms by which yoga may have an effect on 

depression and anxiety symptoms are varied and include: increasing self-awareness 

(Arora & Bhattacharjee, 2008), enhancing coping mechanisms (Kinser, Bourguignon, 

Whaley, et al., 2013; Rizzolo et al., 2009) and self-regulation (Gard et al., 2014), 

promoting psychological flexibility (Dick et al., 2014), increasing self-efficacy 

(Sherman et al., 2013), aiding compassion and mindfulness (Gard et al., 2012; 

Mackenzie et al., 2013; Uebelacker & Broughton, 2016; Uebelacker et al., 2017; 

Uebelacker, Tremont, et al., 2010; Zimmaro et al., 2020) assisting emotion regulation 

(Daly et al., 2015; Gard et al., 2014; Menezes et al., 2015) and decreasing rumination 

(Kinser, Bourguignon, Whaley, et al., 2013; La Rocque et al., 2021).  

 

While not specific to depression and anxiety, additional evidence for the beneficial 

effects of yoga on psychological wellbeing include a study by Harvey et al. (2019) that 

explored the perceptions of how yoga may be psychologically beneficial via interviews 

with yoga teachers and therapists. The study reported themes of increased awareness 

and choice (control), improved relationships with oneself and others (Harvey et al., 

2019).  
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2.11  Models of yoga and psychological wellbeing  

Various models have been proposed regarding the mechanisms of action of yoga. 

Two publications focus on specifically on the effects of yoga on psychological 

wellbeing. Firstly, Gard and colleagues (2014) provide a theoretical framework and 

model that focusses on the integration of top-down and bottom-up forms of self-

regulation via the four major limbs of yoga: postures, breath regulation, meditation and 

ethical principles. The authors propose that the psychological benefits of yoga arise 

from an improvement in self-regulation of cognition, emotion, behaviours and 

physiology as a result of its effect on attention, self-awareness, executive monitoring, 

the ability to de-centre and re-appraise, and integration of viscerosomatic information 

(Gard et al., 2014). It is thought that yoga makes these processes become more 

automatic and efficient over time and practice, facilitating a more optimal response to 

physical and psychological stress (Gard et al., 2014). 

 

More recently, a publication by Bennetts (2022) described a model postulating specific 

mediatory effects of each yoga limb on ‘transdiagnostic processes’ (psychological, 

physiological and interpersonal processes or domains) that result in psychological 

wellbeing. The author systematically links each yoga limb to the associated 

transdiagnostic domain implicated in (see Table 2.3). For example, yoga asanas are 

proposed to have effects on physiological systems, interoception, emotion regulation, 

sleep, interpersonal factors and imagery. While the author acknowledges that 

empirical evidence is still required to substantiate the model, they explain that it was 

developed based on intuitive conceptual comparisons and existing theories of the 

mechanisms of change in yoga practice, and that only preliminary evidence exists for 
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the described transdiagnostic mechanisms being associated with the beneficial effects 

of yoga practice (Bennetts, 2022).  

 

Table 2.3 Breakdown of transdiagnostic processes and proposed associated yoga 
limb 
 

Yoga limb Relevant transdiagnostic process (TDP) 
Yamas Ahimsa Compassion 

Self-criticism (opposing) 
Imagery  

Satya Emotion regulation (awareness/acceptance) 
Interoception  

Asteya Emotion regulation (awareness/acceptance and 
action/coping) 
Interoception  

Brahmacharya Emotion regulation (action/coping) 
Sleep  

Aparigraha Cognitive fusion (opposing) 
Emotion regulation (action/coping) 
Compassion 
Imagery 

Niyamas Saucha Compassion 
Emotion regulation (awareness/acceptance and 
action/coping) 
Interoception  

Santosha Emotion regulation (awareness/acceptance and 
action/coping) 
Cognitive fusion (opposing) 
Compassion 
Interoception  

Tapas Motivation 
Frequency markers of other TDPs  

Svadhyaya Emotion regulation (awareness/acceptance and 
action/coping) 
Compassion 
Interoception  

Isvara 
pranidhana 

Emotion regulation (awareness/acceptance) 

Asana 
 

Physiological systems* 
Interoception 
Sleep 
Interpersonal factors 
Imagery 

Pranayama 
 

Physiological systems*  
Interoception 
Emotion regulation (awareness/acceptance and 
action/coping) 
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Sleep 
Cognitive fusion 
Interpersonal factors 

“Meditation” 
(pratyahara, 
dharana, 
dhyana) 

 
Interoception 
Imagery 
Attention 
Compassion 
Emotion regulation (awareness/acceptance) 

Samadhi 
 

Compassion 
Sleep 
Emotion regulation (awareness/acceptance) 

*Referring to physiological systems previously ascertained to be associated with psychological 
wellness/distress. 
Reproduced from Bennetts (2022). 
 

As depicted in Figure 2.4, the model links the various components of yoga to the 

outcome – psychological wellbeing – as mediated by the aforementioned 

transdiagnostic processes. Furthermore, the model recognises the interacting nature 

of physiological, psychological and interpersonal processes in the role of 

psychological wellbeing, and postulates that aspects of yoga practice demonstrated 

to affect one domain (physiological, psychological, interpersonal) will have secondary 

effects in the other domains (Bennetts, 2022).  
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Figure 2.4 Pathways for the mechanisms of change from yoga practice.  

Adapted from Bennetts (2022). 

 

2.12  Benefits of yoga as an intervention for depression and anxiety 

Yoga offers a variety of benefits compared to existing treatments, making it an 

appealing way of effectively managing depression and anxiety symptoms. These 

include: 

• Having a wholistic approach focussed on the whole person (mental, physical, 

spiritual) facilitates use of different modalities to suit the individual, for example 

focus on pranayama and meditation if emotional and physical limitations 

preclude performing physical postures, or the use of more gentle postures. This 
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wholistic view can also empower the person as a whole rather than the narrow 

focus of conventional treatments on decreasing symptoms, as well as help 

avoid the stigma associated with these treatments (Meister & Juckel, 2018; 

Uebelacker, Epstein-Lubow, et al., 2010).  

• Barriers to access are low and the diversity of practice styles and settings (e.g. 

at home versus in gyms versus outdoors) allows considerable degree of 

personalisation (Balasubramaniam et al., 2013). 

• It is increasingly available. 

• Can be used as an adjunct to conventional treatments (Uebelacker, Epstein-

Lubow, et al., 2010). 

• It is considered a safe practice (Cramer, Ostermann, et al., 2018; Cramer et al., 

2019; Cramer, Ward, et al., 2015).  

• A personalised yoga practice (e.g. de Manincor et al., 2016) or online class 

(e.g. Huberty et al., 2019) designed to be done at home, may also be appealing 

for people with depression or anxiety, if attendance at in-person group yoga 

classes is unsuitable or difficult to access. 

• May have other desirable effects, such as increasing quality of life (Hsueh et 

al., 2021) and reducing fatigue (Armer & Lutgendorf, 2019; Haussmann et al., 

2022) and stress (Hsueh et al., 2021)
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Chapter 3: Systematic review and meta-analysis of 

yoga for anxiety and depression in people diagnosed 
with cancer 
 

The study presented in this Chapter has been published in the journal Psycho-

Oncology. The published version is presented in Appendix A. 

 

3.1 Introduction  

Cancer represents a major cause of illness, with a considerable social and economic 

impact on individuals, their families, and the community. The worldwide incidence and 

mortality of cancer is growing rapidly and was estimated to affect 18.1 million people 

and cause 9.6 million deaths in 2018 (Bray et al., 2018).  

 

Advances in cancer detection and treatment have improved net survival rates 

(Allemani et al., 2018), however, despite this increased survival people with cancer 

experience significant psychosocial effects both from the cancer itself and its 

treatment. In particular, mental health disorders such as anxiety and depression are 

prevalent, and occur more frequently in people who have been diagnosed with cancer 

compared with healthy controls (Mitchell et al., 2013). Several studies have 

investigated prevalence rates for these disorders. For example, a large Canadian 

study (N = 10,153) that used a survey based on DSM-IV defined disorders found that 

19% had clinical, and another 22.6% had subclinical, symptoms of anxiety, while 

12.9% reported clinical and 16.5% subclinical symptoms of depression.(Linden et al., 

2012) Similarly, in a large German study (N = 4,020) the 4-week prevalence rates for 
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any mental disorder, anxiety and mood disorder were 32%, 12% and 7%, respectively 

(Mehnert et al., 2014). A meta-analysis of studies using only psychiatric interviews 

reported prevalence of any mood disorder of 38.2%, all types of depression (major, 

minor or dysthymia) 20.7% and anxiety 10.3% (Mitchell et al., 2011). These conditions 

can occur anytime from diagnosis through treatment and into survivorship, and in 

some cases persist for years following successful treatment, leaving survivors with 

long-term symptom-management needs (Burton et al., 2015; Lu et al., 2016; Maass 

et al., 2015). In addition, psychological distress is often undetected, with reports of 

accurate detection of clinical depression as 6% and 17% for clinical anxiety 

(Fallowfield et al., 2001; Keller et al., 2004; Newell et al., 1998); thus creating a high 

unmet need for psychological care in people with cancer (Sanson‐Fisher et al., 2000). 

Therefore, developing and evaluating therapies that can alleviate and improve 

management of these symptoms is important for improving outcomes. 

  

Yoga is increasingly recognised as a complementary approach for various cancer-

related symptoms including depression and anxiety (Lin et al., 2018). Yoga originates 

from the ancient Vedic tradition, emerging over 5,000 years ago (Feuerstein, 2003). It 

is based on a holistic health system that incorporates mind, breath, body and 

relaxation as well as ethical and lifestyle factors (de Manincor et al., 2015). The 

techniques of yoga, known as the “eight limbs of yoga” include cultivation of social and 

personal values (yamas and niyamas); physical postures (asanas); conscious 

breathing exercises (pranayama); internal sensory awareness or interoception 

(pratyahara); and three stages of “meditation” - concentration, meditation, and 

absorption (dharana, dhyana, and samadhi) (Bryant, 2009; Desikachar, 1995). 
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Different types or styles of yoga have been developed based on various combinations 

of these components (such as Hatha, Restorative, Iyengar, Ashtanga) (Cramer et al., 

2019). The mechanisms that allow for the potential therapeutic effects of yoga include 

biological (including neurophysiological), psychological (including emotional and 

cognitive), and behavioural correlates (Pascoe & Bauer, 2015; Pascoe et al., 2017; 

Uebelacker & Broughton, 2016), and the magnitude of these effects may depend on 

the type of yoga being studied (Park et al., 2018). 

  

Various studies have reported the prevalence of yoga use among people diagnosed 

with cancer. A large survey (N = 17,639) conducted with individuals presenting to a 

comprehensive cancer centre in the USA found 8% had practiced yoga within the past 

12 months (Judson et al., 2017). Studies in Australian and Swedish populations found 

similar prevalence rates (7% and 6.9%, respectively).(Hunter et al., 2016; Wode et al., 

2019) Yoga may help reduce stress and anxiety, combat depression, improve sleep, 

and minimise side effects of treatment (Fitzsimmons et al., 2019), with patient reported 

outcomes including better coping with anxiety and uncertainties, improved 

mood/reduced depression and better stress management (Galantino et al., 2012; 

Huberty et al., 2018; van Puymbroeck et al., 2013; van Uden-Kraan et al., 2013). 

 

Establishing the effects of yoga for mental health in cancer is critical for appropriate 

supportive care and survivorship planning. Although systematic reviews and meta-

analyses have been published in this area, their emphasis has been on the effects in 

breast cancer only (Cramer et al., 2012; Cramer, Lauche, et al., 2017; Pan et al., 2017; 

Zhang et al., 2012; Zuo et al., 2016); yoga was not the main component of the 

intervention (e.g. mindfulness-based stress reduction) (Armer & Lutgendorf, 2019; Lin 
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et al., 2011; Pan et al., 2017) or were conducted over five years ago and necessitating 

update due to data from more recent studies (Buffart et al., 2012; Lin et al., 2011). 

Therefore, we conducted this review to examine the effects of asana-based yoga 

interventions on self-reported depression and anxiety symptoms, across a number of 

cancers.  

 

3.1.1  Purpose of the study 

The purpose of this study was to synthesise the available peer-reviewed evidence on 

the effect of yoga on self-reported depression and anxiety symptoms in people 

diagnosed with cancer. This also included generating a pooled estimate of the effect, 

subgroup analyses for various intervention factors, risk of bias and identifying 

knowledge gaps in the evidence base.  

 

3.1.2  Research questions 

To deliver an overview of available evidence and help identify gaps, this study 

addresses the following research questions: 

1. What is the overall effect of yoga interventions on self-reported depression 

and anxiety symptoms in people diagnosed with cancer based on the relevant 

research to date? 

2. Can any gaps be identified in the evidence to date that can be addressed in 

future studies to strengthen the evidence? 
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3.2 Methods  

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

statement was followed to ensure comprehensive and transparent reporting of 

methods and results (Moher et al., 2009). The protocol was developed in advance and 

registered on International Prospective Register of Systematic Reviews (PROSPERO) 

with registration number CRD42019139652. 

 

3.2.1  Search strategy 

We conducted an electronic search of the following databases: OVID MEDLINE 

Cochrane Central Register of Controlled Trials, Health Technology Assessment 

Database, Allied and Complementary Medicine (AMED), Embase, Health 

Management Information Consortium (HMIC) and PsycINFO, from inception to June 

2020. The search terms included “cancer”, “neoplasm”, OR “tumour”, and “yoga”, 

“asana” and “randomised”, “randomly”, “randomised”, “clinical trial”, “control group”, 

“comparator”, “control condition”, “depression”, “anxiety”, “depressive”, “mental 

health”, “mood”, “affective disorder”, “psychiatric”, “stress”, “mental illness”. A Google 

Scholar search was conducted using the same key words to identify any additional 

articles and reference lists of retrieved articles were searched.  

 

After removal of duplicates, one reviewer (the PhD candidate) screened titles and 

abstracts of potentially eligible articles. Full-text articles were assessed for eligibility 

by two independent reviewers (the PhD candidate and Dr Guoyan Yang, Research 

Fellow at NICM Health Research Institute). 
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3.2.2  Eligibility criteria  

Studies were included if they: (1) were randomised controlled trials (RCTs) of asana-

based yoga interventions; (2) were written in English; (3) included an adult sample 

(≥18 years old) with a diagnosis of any cancer (active treatment or post-treatment); (4) 

reported anxiety or depression symptoms using a validated self-report assessment 

tool. If there were multiple assessment time points, the time point of post-intervention 

was chosen. If the data necessary to calculate an effect size were not reported, 

attempts were made to obtain the data from the study authors by e-mail.  

 

Non-randomised or non-controlled trials, case series, conference presentations, and 

dissertations were excluded. Studies were excluded if they did not provide the data 

needed to calculate an effect size or were duplicate studies. 

 

3.2.3  Data extraction 

The predetermined data extraction form included study characteristics (first author, 

year and country of publication), participant details (mean age, % female, cancer site), 

treatment status (active or pre/post-cancer treatment, or mixed), sample size, the 

comparison group (e.g. wait-list), intervention details (type of yoga, duration of 

intervention, duration of individual sessions, frequency of sessions), safety, adherence 

and depression/anxiety outcome data. One reviewer (the PhD candidate) extracted 

the data and a second reviewer checked it (Dr Michaela Pascoe, Senior Research 

Fellow in the Institute of Health and Sport, Victoria University).  
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3.2.4  Statistical analyses 

Analyses were performed in Comprehensive Meta-Analysis 3.0 (Borenstein et al., 

2013), with a random-effects model applied throughout to account for the expected 

heterogeneity between studies (DerSimonian & Kacker, 2007). Intervention effect 

sizes (differences between yoga and control groups) for depression and anxiety 

symptoms were calculated using Hedges's g statistic, along with 95% confidence 

intervals (CI) around the estimated effect size. In cases where more than one control 

group was employed, the outcome data was combined. In line with conventional 

interpretations, Hedges's g were classified as small (0.2–0.4), medium (0.4–0.8) and 

large (>0.8) (Cohen, 1988). 

 

When the original studies reported no standard deviations, they were calculated from 

standard errors or CIs. The heterogeneity between studies was quantified using 

Cochran’s Q and I2 values, which estimate the amount of heterogeneity resulting from 

between-study variance, rather than by chance. Heterogeneity was categorised as low 

(I2 = 0–40%), moderate (I2 = 30–60%), substantial (I2 = 50–90%) and considerable (I2 

= 75–100%) (Higgins et al.). 

 

Publication bias was examined using funnel plot analysis as well as Egger's regression 

test to yield the degree of funnel plot asymmetry. Additionally, a Duval and Tweedie's 

trim‐and‐fill analysis was used to estimate the effect size after imputing potentially 

missing studies. Finally, the number of articles required to dismiss the results of the 

meta-analysis was analysed through a fail‐safe N and estimating the number of non‐

significant unpublished trials which would be needed to cause the observed p value to 

exceed 0.05.  
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A range of exploratory post-hoc subgroup analyses were conducted in order to 

examine which factors may impact the effectiveness of yoga interventions, particularly 

with regard to control conditions (active vs inactive), sample details (cancer site, 

treatment status), and treatment characteristics (duration of intervention, number of 

classes per week).  

 

3.2.5  Quality  

Risk of bias was assessed independently by two researchers (the PhD candidate and 

Dr Michaela Pascoe) using the Cochrane risk of bias tool (Higgins et al., 2011) which 

assesses six aspects of trial methodology (sequence generation, allocation sequence 

concealment, blinding of participants and personnel, blinding of outcome assessment, 

incomplete outcome data, and selective outcome reporting) and any other bias that 

could potentially introduce different sources of bias. Under each domain, studies were 

classified as low, high or unclear risk of bias.  

 

3.3 Results 

3.3.1  Study Selection 

The search of the electronic databases retrieved 658 citations. After removal of 

duplicate studies and exclusion during the title and abstract level review, 46 full texts 

remained. Following application of the eligibility criteria, 26 articles were eligible for 

inclusion (Adair et al., 2018; Banerjee et al., 2007; Bower et al., 2012; Chandwani et 

al., 2014; Chandwani et al., 2010; Cohen et al., 2004; Cramer, Pokhrel, et al., 2016; 

Cramer, Rabsilber, et al., 2015; Culos-Reed et al., 2006; Danhauer et al., 2015; 

Danhauer et al., 2009; Derry et al., 2015; Eyigor et al., 2018; Hardoerfer & Jentschke, 
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2018; Huberty et al., 2019; Jong et al., 2018; Lanctot et al., 2016; Milbury, Li, et al., 

2019; Milbury, Liao, et al., 2019; Porter et al., 2019; Pruthi et al., 2012; Rao et al., 

2017; Taylor et al., 2018; Vadiraja et al., 2009; Yagli & Ulger, 2015). Reasons for 

exclusion of the other 21 articles is presented in Appendix B. A further article was 

identified from a Google Scholar search (Zetzl et al., 2020). Details of the search 

results are summarised in Figure 3.1. 

 

 

Figure 3.1 PRISMA flowchart of study selection. 
 

3.3.2  Characteristics of included studies 

The detailed characteristics of the eligible studies are presented in Table 3.1. Across 

the 26 unique studies, there were 1,544 people with cancer (mean age: 54.4 years; 

range: 44–68.7 years), from whom 782 were allocated to yoga interventions. The 
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majority of participants were female (86.1%). The studies were published between 

2004 and 2020 and were conducted in the United States (N = 14), India (N = 3), 

Germany (N = 4), Canada (N = 2), Netherlands (N = 1) and Turkey (N = 2). Sample 

sizes ranged from 19 to 184 participants per study.  

 

Eighteen studies were conducted in participants diagnosed with breast cancer (the 

study by Culos-Reed et al was primarily in breast and therefore included in this group) 

(Banerjee et al., 2007; Bower et al., 2012; Chandwani et al., 2014; Chandwani et al., 

2010; Cramer, Rabsilber, et al., 2015; Culos-Reed et al., 2006; Danhauer et al., 2015; 

Danhauer et al., 2009; Derry et al., 2015; Eyigor et al., 2018; Jong et al., 2018; Lanctot 

et al., 2016; Porter et al., 2019; Pruthi et al., 2012; Rao et al., 2017; Taylor et al., 2018; 

Vadiraja et al., 2009; Yagli & Ulger, 2015), two studies in mixed cancers (Hardoerfer 

& Jentschke, 2018; Zetzl et al., 2020), and one study each in the following cancers: 

colorectal (Cramer, Pokhrel, et al., 2016), lymphoma (Cohen et al., 2004), thoracic 

(Milbury, Liao, et al., 2019), head and neck (Adair et al., 2018), myeloproliferative 

neoplasms (Huberty et al., 2019) and glioma (Milbury, Li, et al., 2019).  

 

Participants in eight studies had completed conventional cancer treatment (e.g. 

surgery, chemotherapy, radiation) (Adair et al., 2018; Bower et al., 2012; Cramer, 

Rabsilber, et al., 2015; Culos-Reed et al., 2006; Derry et al., 2015; Eyigor et al., 2018; 

Taylor et al., 2018; Yagli & Ulger, 2015), participants in twelve studies were 

undergoing treatment at the start of the study (Banerjee et al., 2007; Chandwani et al., 

2014; Chandwani et al., 2010; Danhauer et al., 2015; Jong et al., 2018; Lanctot et al., 

2016; Milbury, Li, et al., 2019; Milbury, Liao, et al., 2019; Porter et al., 2019; Pruthi et 
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al., 2012; Rao et al., 2017; Vadiraja et al., 2009), and participants in six studies were 

at various stages of cancer treatment (Cohen et al., 2004; Cramer, Pokhrel, et al., 

2016; Danhauer et al., 2009; Hardoerfer & Jentschke, 2018; Huberty et al., 2019; Zetzl 

et al., 2020).  
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Table 3.1 Details of studies included in the systematic review and meta-analysis 
 

Study Sample size 
(yoga/ 

control) 

Dosage of yoga-based 
intervention 

Cancer site Yoga type Outcome 
measures 

Mean 
age 

% 
Female 

Control 
type/Dosage of 

control 
intervention 

Treatment 
status 

(undergoing or 
post-treatment) 

Adair et al. 
(2018) 

15/20 Tailored yoga 
sessions 3x per week for 4 
weeks then 2x per week for 4 
weeks, 30–90 min, 8 weeks 

Head and neck Hatha HADS  63 37.1 Wait-list Post-treatment 

Banerjee et 
al. (2007) 

35/23 90 min, 6 weeks Breast Integrated  HADS  44 100 Supportive 
counselling (dosage 
not stated) 

Undergoing 
treatment 

Bower et al. 
(2012) 

16/15 90 min 2x per week, 12 weeks  Breast Iyengar BDI-II 54 100 Health education 
(120 min per week, 
12 weeks) 

Post-treatment 

Chandwani et 
al. (2010) 

30/31 60 min up to 2x per week, 6 
weeks 

Breast Vivekananda CES-D, 
STAI state 

52.7 100 Wait-list Undergoing 
treatment 

Chandwani et 
al. (2014) 

53/56/54 60 min ≤3x per week, 6 weeks Breast Vivekananda 
 

CES-D 52 100 Stretching (≤3x per 
week, 6 weeks); 
Wait-list 

Undergoing 
treatment 

Cramer, 
Rabsilber, et 
al. (2015) 

19/21 90 min 1x per week, 12 weeks  Breast Hatha HADS  49 100 Usual care Post-treatment 

Cramer, 
Pokhrel, et al. 
(2016) 

27/27 90 min 1x per week, 10 weeks Colorectal Hatha HADS  68 39 Wait-list Mixed active and 
pre/post-
treatment 

Cohen et al. 
(2004) 

16/14 1 weekly class, 7 weeks Lymphoma Tibetan 
 

STAI 
state, 
CES-D 

51 30.8 Wait-list Mixed active and 
pre/post-
treatment 

Culos-Reed 
et al. (2006) 

18/18 75 min 1x per week, 7 weeks Breast, other Yoga therapy 
(based on 
Hatha) 
 

POMS  51 95 Wait-list Post-treatment 

Danhauer et 
al. (2009) 

13/14 75 min 1x per week, 10 weeks  Breast Restorative CES-D 56 100 Wait-list Mixed active and 
pre/post-
treatment 

Danhauer et 
al. (2015) 

18/14 75 min 1x per week, 10 weeks Breast Integral  CES-D 48 100 Wellness education 
(75 min 1x per 
week, 10 weeks) 

Undergoing 
treatment 

Derry et al. 
(2015) 

94/90 90 min 2x per week, 12 weeks  Breast Hatha BAI. CES-
D 

52 100 Wait-list Post-treatment 
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Eyigor et al. 
(2018) 

22/14 60 min 2x per week, 10 weeks Breast Hatha BDI 52 100 Usual care Post-treatment 

Jong et al. 
(2018) 

40/29 75 min 1x per week, 12 weeks Breast Dru  HADS  51 100 Standard care Undergoing 
treatment 

Hardoerfer 
and 
Jentschke 
(2018) 

32/32 60 min 1x per week, 8 weeks Breast, lymphoma/ 
leukemia, colorectal, 
brain, 
gynaecological, 
prostate, melanoma, 
other 

Hatha GAD-7, 
PHQ-2 

58 89 Wait-list Mixed active and 
pre/post-
treatment 

Huberty et al. 
(2019) 

27/21 60 min 1x per week, 12 weeks Myeloproliferative 
neoplasm 

Hatha and 
Vinyasa 

Emotional 
Distress-
Depressio
n/Anxiety 
Short 
Form 8a  

57 93.8 Wait-list Mixed active and 
pre/post-
treatment 

Lanctot et al. 
(2016) 

54/38 90 min 1x per week, 8 weeks Breast Bali  STAI, BDI-
II 

51 100 Wait-list Undergoing 
treatment 

Milbury, Liao, 
et al. (2019) 

12/13 60 min 2–3x per week (15 total), 
6 weeks 

Thoracic Vivekananda 
 

CES-D 67 38 Wait-list Undergoing 
treatment 

Milbury, Li, et 
al. (2019) 

9/10 45 min 2–3 weekly (12 total), 6 
weeks  

Glioma Vivekananda  CES-D 46.3 50 Wait-list Undergoing 
treatment 

Porter et al. 
(2019) 

43/20 120 min 1x per week, 8 weeks Breast Mindful yoga 
(based on 
Hatha) 

HADS  57 100 Social support group 
(120 min 1x per 
week, 8 weeks) 

Undergoing 
treatment 

Pruthi et al. 
(2012) 

14/14 60 min 3x individual sessions, 4 
weeks and 60 min 1x per week 
classes, 8 weeks (12 weeks 
total) 

Breast Gentle and 
Hatha 

POMS-SF  57 100 Usual care Undergoing 
treatment 

Taylor et al. 
(2018) 

9/11 75 min 1x per week, 8 weeks  Breast Restorative CES-D 54 100 Wait-list Post-treatment 

Rao et al. 
(2017) 

45/53 60 min 
4 sessions during pre-
postoperative period, 3x per 
week x6 weeks during 
radiotherapy, 1x in 21 days 
during chemotherapy, 1x per 
week during chemotherapy 
24 weeks 

Breast Integrated  STAI state 
and trait, 
BDI 

49 100 Supportive 
counselling (1x 60 
min, 15 min 
sessions 1x per 10 
days, 6 weeks) 

Undergoing 
treatment 
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Vadiraja et al. 
(2009) 

42/33 60 min at least 3x session per 
week, 6 weeks 

Breast Integrated  HADS  46 100 Brief supportive 
therapy (15 min 
sessions 1x per 10 
days, 6 weeks) 

Undergoing 
treatment 

Yagli and 
Ulger (2015) 

10/10 60 min 1x per week, 8 weeks Breast Classical BDI 68.7 100 Exercise (60 min 1x 
per week, 8 weeks) 

Post-treatment 

Zetzl et al. 
(2020) 

69/64 60 min 1x per week, 8 weeks Breast, prostate, 
gastrointestinal, 
lung, lymphoma, 
gynaecological, 
head and neck, 
central nervous 
system, skin cancer, 
other  

Hatha PHQ-9 60.4 69.8 Wait-list Mixed active and 
pre/post-
treatment 

Notes: BAI – Beck Anxiety Inventory, BDI– Beck Depression Inventory, BDI-II – Beck Depression Inventory II, CES-D – Center for Epidemiological 
Studies – Depression, GAD-7 – Generalised Anxiety Disorder-7, HADS – Hospital Anxiety Depression Scale, Patient Health Questionnaire-2 – PHQ-2, 
Patient Health Questionnaire-9 – PHQ-9, POMS – Profile of Mood States, POMS-SF – Profile of Mood States Short Form, State Trait Anxiety Inventory 
– STAI. Control groups with dosages are active controls; those without are inactive.
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3.3.3  Intervention characteristics  

Eleven of the included studies used interventions based on Hatha yoga (Adair et al., 

2018; Cramer, Pokhrel, et al., 2016; Cramer, Rabsilber, et al., 2015; Culos-Reed et 

al., 2006; Derry et al., 2015; Eyigor et al., 2018; Hardoerfer & Jentschke, 2018; 

Huberty et al., 2019; Porter et al., 2019; Pruthi et al., 2012; Zetzl et al., 2020). 

Remaining studies used a variety of yoga styles: Integrated (Banerjee et al., 2007; 

Rao et al., 2017; Vadiraja et al., 2009), Vivekananda, (Chandwani et al., 2014; 

Chandwani et al., 2010; Milbury, Li, et al., 2019; Milbury, Liao, et al., 2019), Classical 

(Yagli & Ulger, 2015) Bali, (Lanctot et al., 2016), Dru (Jong et al., 2018), Integral 

(Danhauer et al., 2015), Iyengar (Bower et al., 2012), Restorative (Danhauer et al., 

2009; Taylor et al., 2018), and Tibetan (Cohen et al., 2004).  

 

All but one study included one control group with Chandwani et al. (2014) including 

two control groups, one active (stretching) and one inactive (wait-list). Nineteen 

studies compared yoga versus no specific therapy (Adair et al., 2018; Chandwani et 

al., 2014; Chandwani et al., 2010; Cohen et al., 2004; Cramer, Pokhrel, et al., 2016; 

Cramer, Rabsilber, et al., 2015; Culos-Reed et al., 2006; Danhauer et al., 2009; Derry 

et al., 2015; Eyigor et al., 2018; Hardoerfer & Jentschke, 2018; Huberty et al., 2019; 

Jong et al., 2018; Lanctot et al., 2016; Milbury, Li, et al., 2019; Milbury, Liao, et al., 

2019; Pruthi et al., 2012; Taylor et al., 2018; Zetzl et al., 2020). Six studies compared 

yoga versus psychosocial or educational interventions (brief supportive therapy, 

supportive counselling, social support group, wellness/health education) (Banerjee et 

al., 2007; Bower et al., 2012; Danhauer et al., 2015; Porter et al., 2019; Rao et al., 



CHAPTER 3: SYSTEMATIC REVIEW AND META-ANALYSIS 

 71 

 

2017; Vadiraja et al., 2009). Two studies compared yoga versus physical activity 

(exercise or stretching) (Chandwani et al., 2014; Yagli & Ulger, 2015). 

 

Yoga programs were on average 9.3 weeks long (range: 6–24 weeks) with 1–≥3 

sessions per week of 45–120 minutes in duration. One study did not report class 

duration (Cohen et al., 2004). Nineteen studies also encouraged additional home-

based yoga practice in addition to in-person sessions (Adair et al., 2018; Banerjee et 

al., 2007; Chandwani et al., 2014; Chandwani et al., 2010; Cohen et al., 2004; Cramer, 

Pokhrel, et al., 2016; Cramer, Rabsilber, et al., 2015; Danhauer et al., 2015; Derry et 

al., 2015; Eyigor et al., 2018; Hardoerfer & Jentschke, 2018; Jong et al., 2018; Lanctot 

et al., 2016; Milbury, Li, et al., 2019; Milbury, Liao, et al., 2019; Porter et al., 2019; 

Pruthi et al., 2012; Rao et al., 2017; Vadiraja et al., 2009). 

 

3.3.4  Meta-analysis results 

Twenty-six studies reported outcome measures for depression symptoms (see Table 

3.1). A random‐effects meta‐analysis revealed a significant medium effect size in 

favour of yoga interventions for reducing depression symptoms in comparison to 

control conditions (N = 1,544, g = -0.553, 95% CI -0.781 to -0.325, p < 0.001). 

Considerable heterogeneity was present in the comparison between yoga and control 

groups (Q = 109.294, p < 0.001, I2 = 77.13%). Visual inspection of the individual effects 

revealed one possible outlier (Banerjee et al., 2007) with a particularly strong effect, 

but low study weighting to the overall analysis. This study was removed in a sensitivity 

analysis, and the resulting effect size remained significant and the effect size in the 

small-medium range (N = 1,486, g = -0.419, 95% CI -0.558 to -0.281, p < 0.001) 

(Figure 3.2), however the heterogeneity was greatly reduced but still significant (Q = 
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38.04, p = 0.034, I2 = 36.91%). Egger’s regression test indicated no evidence of 

publication bias (p = 0.15), and the fail-safe N was 353. Trim and fill analysis identified 

no outlier studies and thus did not change the observed effect size. 

 

 

Figure 3.2 Forest plot for the effects of yoga interventions on depression symptoms.  
Box size represents study weighting. Diamond represents overall effect size and 95% 
confidence intervals. 
 

 

Sixteen studies studied anxiety symptoms as an outcome measure, with a variety of 

assessment scales being used (see Table 3.1). Meta‐analysis revealed a significant 

medium effect size in favour of yoga interventions for reducing anxiety symptoms in 

comparison to control conditions (N = 1,035, g = -0.554, 95% CI -0.878 to -0.231, p = 

0.001), with considerable heterogeneity (Q = 92.79, p < 0.001, I2 = 83.84%). Similar to 
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the results for depression, a very large effect size was revealed in Banerjee et al. 

(2007) However, after removing this study in a sensitivity analysis, the overall effect 

remained robust (N = 977, g = -0.347, 95% CI -0.473 to -0.221, p < 0.001) (Figure 

3.3), with no heterogeneity present in the comparison between yoga and control 

groups (Q = 13.8, p = 0.465, I2 = 0%). There was no evidence of publication bias 

(Egger’s regression test p = 0.41), and the fail-safe N was 94. Trim and fill analysis 

identified no outlier studies and thus did not change the observed effect size. 

 

 

Figure 3.3 Forest plot for the effects of yoga interventions on anxiety symptoms.  
Box size represents study weighting. Diamond represents overall effect size and 95% 
confidence intervals. 
 

Intervention characteristics and effects on depression and anxiety symptoms 

Due to the large effect of the Banerjee et al. (2007) study, it was not included in the 

following subgroup analyses. 

 

Subgroup analyses for depressive symptoms 

The majority of studies were conducted in the breast cancer population limiting the 

ability to perform a meaningful subgroup analysis between different cancer population 
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groups. We observed however a significant moderate reduction in depressive 

symptoms in people with breast cancer (N = 17; g = -0.413, 95% CI -0.590 to -0.236, 

p < 0.001), which was comparable to the overall effect size when all studies were 

included. Similarly, subgroup analyses based on location of study were precluded by 

the small number of studies in some locations, however we did not observe any 

pronounced differences in effect sizes amongst studies in different countries. 

 

Studies using active (N = 7; e.g. supportive counselling, wellness education, 

stretching) and inactive control interventions (N = 19; e.g. wait-list, usual care) had a 

significant, medium to small effect size post-intervention (active: g = -0.468, 95% CI -

0.751 to -0.185, p = 0.001; inactive: g = -0.390, 95% CI -0.562 to -0.218, p < 0.001).  

 

Studies were pooled into groups reporting on the effects of yoga while receiving cancer 

treatment (N = 11), following treatment (N = 8), or mixed treatment status (N = 6). 

Yoga interventions provided a medium reduction in depressive symptoms in all 

subgroups (either receiving or finished active treatment: g = -0.519, 95% CI -0.788 to 

-0.250, p < 0.001; only receiving treatment: g = -0.384, 95% CI -0.572 to -0.196, p < 

0.001; following treatment: g = -0.428, 95% CI -0.740 to -0.177, p = 0.007).  

 

We grouped studies into those less than 10 weeks, and 10 weeks and over. Ten weeks 

was chosen as the average intervention duration across all studies was 9.4 weeks. 

Both resulted in significant and similar effects (<10 weeks: N = 14, g = -0.442, 95% CI 

-0.624 to -0.260, p < 0.001; ≥10 weeks: N = 11, g = -0.395, 95% CI -0.615 to -0.176, 

p < 0.001). Similarly, significant effects were found when grouped by class frequency 
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(1 class per week: N = 15, g = -0.514, 95% CI -0.699 to -0.329, p < 0.001; ≥2 classes 

per week: N = 10, g = -0.284, 95% CI -0.459 to -0.109, p = 0.001).  

 

Subgroup analyses for anxiety symptoms 

Regarding the effects of yoga interventions in participants with breast cancer, a similar 

effect was observed as that for the overall effect size when all cancer types were 

included (N = 10, g = -0.365, 95% CI -0.511 to -0.219, p < 0.001). Similar to the 

observations for depression symptoms and location of study, we did not observe any 

marked differences in effect sizes. 

 

Analysis of the subgroup of studies employing active controls (N = 3) revealed a 

significant, medium effect size post-intervention (g = -0.441, 95% CI -0.703 to -0.179, 

p = 0.001), whereas studies using a no-intervention control group (N = 12) showed a 

weaker but still significant effect size (g = -0.323, 95% CI -0.476 to -0.221, p < 0.001).  

 

During cancer treatment, a medium effect was observed on anxiety symptoms (N = 7, 

g = -0.508, 95% CI -0.690 to -0.326, p < 0.001). There was no significant effect in 

participants who had completed cancer treatment (N = 4, g = -0.164, 95% CI -0.391 

to -0.063, p = 0.157) or in the mixed treatment status group (N = 4, g = -0.234, 95% 

CI -0.545 to -0.077, p = 0.141).  

 

Yoga programs less than 10 weeks in duration yielded significant overall reductions in 

anxiety symptoms (N = 8, g = -0.394, 95% CI -0.595 to -0.192, p < 0.001), as did those 

≥10 weeks (N = 7, g = -0.301, 95% CI -0.473 to -0.129, p = 0.001). Similar effects were 

found with once-per-week yoga classes (N = 10, g = -0.340, 95% CI -0.513 to -0.168, 
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p < 0.001) as with ≥2 classes per week (N = 5, g = -0.392, 95% CI -0.623 to -0.162, p 

= 0.001). 

 

3.3.5  Risk of bias 

Risk of bias for each study is shown in Figure 3.4. Overall, no studies had a low risk 

of bias across all domains. Fifteen studies were assessed as having a high risk of bias 

for at least one domain (Adair et al., 2018; Banerjee et al., 2007; Chandwani et al., 

2014; Cramer, Pokhrel, et al., 2016; Cramer, Rabsilber, et al., 2015; Danhauer et al., 

2015; Eyigor et al., 2018; Huberty et al., 2019; Jong et al., 2018; Lanctot et al., 2016; 

Milbury, Li, et al., 2019; Taylor et al., 2018; Vadiraja et al., 2009; Yagli & Ulger, 2015; 

Zetzl et al., 2020). Sixteen studies were at low risk of bias for allocation concealment 

(Adair et al., 2018; Banerjee et al., 2007; Bower et al., 2012; Chandwani et al., 2014; 

Cohen et al., 2004; Cramer, Pokhrel, et al., 2016; Cramer, Rabsilber, et al., 2015; 

Derry et al., 2015; Huberty et al., 2019; Jong et al., 2018; Lanctot et al., 2016; Milbury, 

Liao, et al., 2019; Porter et al., 2019; Rao et al., 2017; Taylor et al., 2018; Vadiraja et 

al., 2009) one high risk (Yagli & Ulger, 2015), and the remaining nine unclear 

(Chandwani et al., 2010; Culos-Reed et al., 2006; Danhauer et al., 2015; Danhauer et 

al., 2009; Eyigor et al., 2018; Hardoerfer & Jentschke, 2018; Milbury, Li, et al., 2019; 

Pruthi et al., 2012; Zetzl et al., 2020). Twenty studies rated low risk of bias for random 

sequence generation (Adair et al., 2018; Banerjee et al., 2007; Bower et al., 2012; 

Chandwani et al., 2014; Chandwani et al., 2010; Cohen et al., 2004; Cramer, Pokhrel, 

et al., 2016; Cramer, Rabsilber, et al., 2015; Derry et al., 2015; Eyigor et al., 2018; 

Huberty et al., 2019; Jong et al., 2018; Lanctot et al., 2016; Milbury, Li, et al., 2019; 

Milbury, Liao, et al., 2019; Porter et al., 2019; Rao et al., 2017; Taylor et al., 2018; 
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Vadiraja et al., 2009), one high risk (Yagli & Ulger, 2015) and five unclear risk (Culos-

Reed et al., 2006; Danhauer et al., 2015; Danhauer et al., 2009; Hardoerfer & 

Jentschke, 2018; Pruthi et al., 2012). Nineteen studies rated unclear for risk of bias 

relating to detection bias (blinding of outcome measurement) (Adair et al., 2018; 

Banerjee et al., 2007; Chandwani et al., 2014; Chandwani et al., 2010; Cohen et al., 

2004; Cramer, Rabsilber, et al., 2015; Culos-Reed et al., 2006; Danhauer et al., 2009; 

Hardoerfer & Jentschke, 2018; Jong et al., 2018; Lanctot et al., 2016; Milbury, Li, et 

al., 2019; Milbury, Liao, et al., 2019; Pruthi et al., 2012; Rao et al., 2017; Taylor et al., 

2018; Vadiraja et al., 2009; Yagli & Ulger, 2015; Zetzl et al., 2020), two studies had a 

high risk of detection bias (Cramer, Pokhrel, et al., 2016; Danhauer et al., 2015), and 

five rated low risk (Bower et al., 2012; Derry et al., 2015; Eyigor et al., 2018; Huberty 

et al., 2019; Porter et al., 2019). Seven studies rated high risk for performance bias 

(blinding of participants and personnel) (Chandwani et al., 2014; Cramer, Pokhrel, et 

al., 2016; Cramer, Rabsilber, et al., 2015; Danhauer et al., 2015; Eyigor et al., 2018; 

Huberty et al., 2019; Lanctot et al., 2016), with eighteen studies rating unclear (Adair 

et al., 2018; Banerjee et al., 2007; Chandwani et al., 2010; Cohen et al., 2004; Culos-

Reed et al., 2006; Danhauer et al., 2015; Danhauer et al., 2009; Derry et al., 2015; 

Hardoerfer & Jentschke, 2018; Jong et al., 2018; Milbury, Li, et al., 2019; Milbury, Liao, 

et al., 2019; Porter et al., 2019; Pruthi et al., 2012; Rao et al., 2017; Taylor et al., 2018; 

Vadiraja et al., 2009; Yagli & Ulger, 2015; Zetzl et al., 2020) and one having a low risk 

of performance bias (Bower et al., 2012). Twenty-one studies were at unclear risk of 

bias for reporting bias (Adair et al., 2018; Banerjee et al., 2007; Bower et al., 2012; 

Chandwani et al., 2014; Chandwani et al., 2010; Cohen et al., 2004; Culos-Reed et 

al., 2006; Danhauer et al., 2015; Danhauer et al., 2009; Eyigor et al., 2018; Hardoerfer 
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& Jentschke, 2018; Huberty et al., 2019; Lanctot et al., 2016; Milbury, Li, et al., 2019; 

Milbury, Liao, et al., 2019; Porter et al., 2019; Pruthi et al., 2012; Rao et al., 2017; 

Taylor et al., 2018; Vadiraja et al., 2009; Yagli & Ulger, 2015), four low risk (Cramer, 

Pokhrel, et al., 2016; Cramer, Rabsilber, et al., 2015; Derry et al., 2015; Jong et al., 

2018) and one high risk (Zetzl et al., 2020). Seventeen studies rated low risk of attrition 

bias (incomplete outcome data) (Bower et al., 2012; Chandwani et al., 2014; 

Chandwani et al., 2010; Cohen et al., 2004; Cramer, Pokhrel, et al., 2016; Cramer, 

Rabsilber, et al., 2015; Culos-Reed et al., 2006; Danhauer et al., 2015; Danhauer et 

al., 2009; Derry et al., 2015; Huberty et al., 2019; Lanctot et al., 2016; Milbury, Li, et 

al., 2019; Milbury, Liao, et al., 2019; Porter et al., 2019; Pruthi et al., 2012; Rao et al., 

2017), four rated unclear risk (Hardoerfer & Jentschke, 2018; Jong et al., 2018; Yagli 

& Ulger, 2015; Zetzl et al., 2020) and five were at high risk (Adair et al., 2018; Banerjee 

et al., 2007; Eyigor et al., 2018; Taylor et al., 2018; Vadiraja et al., 2009). Fourteen 

studies were rated low risk of other bias (Adair et al., 2018; Bower et al., 2012; 

Chandwani et al., 2014; Chandwani et al., 2010; Cohen et al., 2004; Cramer, 

Rabsilber, et al., 2015; Danhauer et al., 2009; Huberty et al., 2019; Lanctot et al., 2016; 

Milbury, Liao, et al., 2019; Porter et al., 2019; Pruthi et al., 2012; Rao et al., 2017; 

Taylor et al., 2018), seven had an unclear risk (Banerjee et al., 2007; Culos-Reed et 

al., 2006; Derry et al., 2015; Hardoerfer & Jentschke, 2018; Vadiraja et al., 2009; Yagli 

& Ulger, 2015; Zetzl et al., 2020), and five were high risk (Cramer, Pokhrel, et al., 

2016; Danhauer et al., 2015; Jong et al., 2018; Milbury, Li, et al., 2019; Vehling et al., 

2016). 
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Figure 3.4 Risk of bias for studies included in systematic review and meta-analysis.  
Green = low; yellow = unclear; red = high. 
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Sequence Generation: UC=method of randomization not stated; H=allocation based on order 
of arrival (Yagli & Ulger, 2015). Allocation: UC=does not specify if allocation concealment 
maintained; H=foreknowledge of intervention assignments present (Yagli & Ulger, 2015). 
Blinding of outcome assessor: UC=not specified if outcome assessor blind or not or if blinding 
likely to affect outcome result; H=assessor stated as not being blinded (Danhauer et al., 2015), 
open-label study (Cramer, Pokhrel, et al., 2016). Blinding of participants and personnel: 
UC=not specified if participants and personnel blind or not or if blinding likely to affect outcome 
result; H=stated that study groups/researchers were not blinded (Chandwani et al., 2014; 
Cramer, Rabsilber, et al., 2015; Danhauer et al., 2015; Eyigor et al., 2018; Huberty et al., 
2019; Lanctot et al., 2016), open-label study (Cramer, Pokhrel, et al., 2016). Incomplete 
outcome data: UC=dropout numbers and/or reasons in each group not stated; H=high dropout 
rates in one group (Adair et al., 2018; Banerjee et al., 2007; Eyigor et al., 2018; Taylor et al., 
2018; Vadiraja et al., 2009). Selective outcome reporting: UC=no protocol mentioned; H=not 
all outcomes in protocol reported (Zetzl et al., 2020). Other sources of bias: UC=possible 
baseline differences not reported (Banerjee et al., 2007), not stated how blood pressure 
outcome was collected (Culos-Reed et al., 2006), participants who dropped out had higher 
symptoms (Derry et al., 2015), unclear if baseline differences between groups (Hardoerfer & 
Jentschke, 2018; Vadiraja et al., 2009), study possibly unblinded (Zetzl et al., 2020), method 
of data analysis not stated (Yagli & Ulger, 2015); H=combination of block randomization and 
unblinded trial (Cramer, Pokhrel, et al., 2016; Danhauer et al., 2015; Jong et al., 2018), 
deviation from study protocol (Jong et al., 2018), difference in CES-D in caregivers at baseline, 
various potential sources of bias (Eyigor et al., 2018; Milbury, Li, et al., 2019). 
 

3.3.6  Adherence 

Yoga class attendance was reported in 21 studies, though the unit of measurement 

was inconsistent between studies. Three studies reported the percentage of 

participants who attended all classes, which ranged from 32% (Cohen et al., 2004) to 

50% (Chandwani et al., 2010; Jong et al., 2018). Other studies reported the average 

number of classes attended by participants. The lowest attendance was an average 

of 5.3 out of 10 classes (Cramer, Pokhrel, et al., 2016), and the highest 10.6 of 12 

classes (Milbury, Li, et al., 2019). Eyigor et al. (2018) reported only the highest rate of 

attendance, that being 95.45%. The intervention used in Huberty et al. (2019) 

consisted of pre-recorded yoga videos delivered online, and found the average weekly 

participation was 40.8 min/week when analysed using web analytics (the required 

weekly amount being 60 min/week). Two studies reported attendance as the 

percentage of classes attended over a certain number: participants in the Pruthi et al. 
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(2012) study, attended 87% of the three individual and 40% attended ≥5 of 8 of the 

group classes. In the Chandwani et al. (2014) study 87% attended ≥12 of 18 classes. 

Rao et al. (2017) reported the number of participants who practiced at different levels, 

the highest being “regularly” (defined as ≥6 times per week). Most participants at the 

various stages of conventional treatment (post-surgery: 79%; during radiotherapy: 

91%; during chemotherapy: 43%) practiced at this level. Lastly, Adair et al. (2018) 

reported that the median percent compliance per participant was 100% for supervised 

sessions and 97.2% for home sessions. Associations between intervention adherence 

and treatment efficacy were mentioned in four studies. Of these, two studies found 

that regularity of practice was linked to significant reductions in depressive symptoms 

(Cramer, Rabsilber, et al., 2015; Rao et al., 2017), while the other two did not find an 

effect (Cramer, Pokhrel, et al., 2016; Danhauer et al., 2009).  

 

3.3.7  Safety  

Eleven of the 26 RCTs reported safety-related data: seven reported no adverse events 

(Adair et al., 2018; Danhauer et al., 2009; Huberty et al., 2019; Lanctot et al., 2016; 

Milbury, Liao, et al., 2019; Porter et al., 2019; Zetzl et al., 2020); two reported no 

serious adverse events but some minor adverse events including transient abdominal 

pain, neck and hip pain and muscle soreness (Cramer, Pokhrel, et al., 2016; Cramer, 

Rabsilber, et al., 2015). Bower et al. (2012) reported a back spasm in a participant 

with a history of back problems. The remaining study (Jong et al., 2018) stated that 

81% of participants reported adverse events, although all of these were assessed as 

likely being associated with the cancer or its treatment as opposed to the yoga, and a 
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similar percentage (80%) of participants in the control group also reported adverse 

events.  

 

3.4 Discussion  

This systematic review and meta-analysis examined yoga as an intervention to reduce 

depression and anxiety symptoms in people with cancer. These were found to have a 

statistically significant small to moderate effect on reducing self-reported depression 

and anxiety symptoms, and the effect maintained even after an outlier and was 

removed following sensitivity analyses.  

 

Only minor adverse events were reported however safety of the interventions was 

stated in less than half of the included studies. This agrees with previous reviews of 

adverse events associated with yoga practice, where most events are mild and 

transient (Cramer, Ostermann, et al., 2018; Cramer et al., 2019). Nevertheless, an 

adequate reporting of safety data in future yoga trials in cancer populations is crucial 

in order to better evaluate its safety. This is important, as the presence of pre-existing 

medical conditions or illnesses has been found to increase the risk of adverse events 

in yoga-based interventions, although using a yoga style that is tailored to the needs 

and circumstances of the individual (also known as viniyoga) appears to decrease this 

risk (Cramer et al., 2019).  

 

Studies varied in their reporting of participant adherence to the yoga interventions and 

its effects on treatment efficacy. Of the studies that reported the percentage of 

participants who attended all classes, the range was a modest 32–50%. Interestingly, 

conducting the intervention online (which may be thought to encourage greater 
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adherence) resulted in only 15% of participants averaging the required 60-minute 

weekly yoga prescription, as measured by a web analytics program, though 

participants still averaged almost 41 minutes per week of practice (Huberty et al., 

2019). Regarding the influence of adherence on outcomes, only a handful of studies 

stated findings. Of those that did, results were mixed, with some finding an effect 

(Cramer, Rabsilber, et al., 2015; Rao et al., 2017) while others did not (Cramer, 

Pokhrel, et al., 2016; Danhauer et al., 2009). Further data is needed to elucidate which 

factors maximise adherence and how regularity of practice influences the effect of 

yoga on depression and anxiety outcomes. 

 

The findings of this review broadly align with previous similar systematic reviews and 

meta-analyses that have found significant effects for depression and anxiety 

symptoms in breast (Cramer et al., 2012; Zuo et al., 2016) and mixed cancers (Buffart 

et al., 2012). Another study by Zhang et al. (2012) found no effects of yoga-based 

interventions on depression or anxiety symptoms, however the analysis was based on 

two studies only, for both depression and anxiety outcomes. Strengths of this present 

study comprise the inclusion of newly published clinical trials in a variety of cancers 

and performing a number of novel subgroup analyses compared to previous reviews. 

 

We explored a number of factors which may drive the effects of yoga interventions 

using a range of post-hoc subgroup analyses. No substantial differences were seen 

between any of the subgroups for depressive symptoms. Similarly, effects were not 

largely different for anxiety symptoms for type of control, cancer site or program 

duration. However, a large significant effect was observed when yoga was applied 

during cancer treatment, while studies in participants who had completed treatment or 
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had a mixed treatment status, failed to demonstrate a significant effect. This finding 

suggests differences in baseline anxiety symptoms or differences in the delivery or 

components of the yoga intervention.  

 

Regarding control types, our results differ from those reported by Cramer et al. (2012) 

who found significant decreases in self-reported depressive and anxiety symptoms 

when yoga was compared to active controls but not inactive ones. Though their groups 

included only 2–4 studies in each subgroup and included the study by Banerjee et al. 

(2007), which showed an unusually large effect size, potentially impacting on this 

observed outcome. Similarly, a Cochrane review by Cramer and colleagues (2017) 

found significant effects only when yoga was compared to psychosocial or educational 

interventions (not when compared to no intervention), although studies included yoga-

based interventions both with and without asana practice (one study for anxiety 

included relaxation only). While we found significant results for both groups, our results 

revealed a similar trend to these earlier reviews, with effect sizes when yoga was 

compared to active controls being slightly larger than those employing inactive 

controls (for both depression and anxiety symptoms). Possible explanations for this 

include the nature of the controls, either not being tailored to addressing depression 

or anxiety symptoms specifically or resulting in higher attrition and lower adherence 

(due to disappointment of not being randomised to the yoga group); and/or not 

controlling for time and attention. Indeed, the subject of control group design for yoga 

studies is a challenging one given the multifaceted nature of yoga, and the need for 

careful design of comparison conditions has been previously emphasised (Kinser & 

Robins, 2013; Park et al., 2014). 
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All studies included here had inevitable limitations and several avenues for future 

research are evident. First, despite the significant effects of yoga-based interventions 

on self-reported depressive and anxiety symptoms, no studies investigated the impact 

of yoga-based interventions in clinical populations of people with cancer (i.e. 

individuals diagnosed with major depressive disorder or an anxiety disorder such as 

generalised anxiety disorder) or those with elevated symptoms at baseline as an 

inclusion criterion. This has been identified as important in psychological and 

pharmacological studies (Jacobsen & Jim, 2008; Laoutidis & Mathiak, 2013), as 

stronger effect sizes have been observed for each of these treatment modalities when 

symptom severity is higher at baseline (Fournier et al., 2010; Schneider et al., 2010). 

Hence future studies should include participants who meet clinical criteria to allow for 

greater improvement in symptoms. This would allow for greater statistical power to 

detect intervention effects as well as making findings generalisable to those with 

clinically significant symptomatology; and thus generate findings of greater relevance 

to clinical practice. Furthermore, depression and anxiety symptoms were not 

commonly the focus of the included RCTs, with only three of the 26 included studies 

primarily aimed at alleviating psychological symptoms. Therefore, yoga interventions 

may not have been tailored to address these symptoms. Second, we found an 

overrepresentation of studies in women with breast cancer, with 18 of the 26 included 

studies (69.2%) in this population, thus future studies should examine the use of yoga 

in a variety of cancers, as well as examining gender-specific responses. Third, we 

observed an unclear or high risk of bias in almost all the included studies with respect 

to blinding (both detection and performance bias). It is generally considered difficult 
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and impractical to reduce the risk of performance bias in trials of behavioural studies 

such as yoga, and this is likely to introduce non-specific effects. As a variety of yoga 

styles exist and positive effects are often found for different types (Cramer, Lauche, et 

al., 2016), future, larger studies powered to assess such differences could compare 

different types and forms of yoga (e.g. group classes versus individual sessions, 

duration and frequency of sessions). This would control for intervention effects while 

also gaining new insights into which styles and doses of yoga may be most beneficial 

for mental health in people with cancer. In addition, given this study focused on 

immediate effects, future studies should investigate the long-term effects of yoga-

based interventions in this population. Fourth, while adherence in some of the 

interventions was high, a number of studies reported a relatively low rate of attendance 

to yoga sessions. Given the substantial physical and psychological sequelae 

experienced by people diagnosed with cancer as well as a need to develop 

interventions that are widely accessible, there is unique potential in using novel 

delivery methods such as online yoga classes (or “TeleYoga”) which may provide 

convenience and increased participation, however further research is required to 

determine the optimal delivery methods to increase adherence.  

 

3.4.1  Limitations  

This review provides a thorough synthesis and compilation of data currently available 

for the treatment of affective symptoms in people with cancer. However, a number of 

limitations were present. Firstly, included studies were limited to those in English and 

asana-based yoga interventions (studies investigating for example meditation or 

breathing techniques only were not included), potentially biasing our results. The fact 
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that integrative health interventions are not always published in mainstream academic 

journals the possibility that studies in other languages or not indexed in the databases 

that were searched were missed cannot be excluded. Secondly, publication bias, 

resulting in studies with positive findings being more likely to be published, is always 

a risk when conducting meta-analyses. A further limitation was the inability to perform 

subgroup analyses across a variety of cancers - due to the majority of studies being 

in breast cancer - thus restricting the ability to establish the generalisability of the 

intervention across different cancer types. While the location where studies were 

conducted was extracted from the included studies, it was not possible to determine 

any quantitative or qualitative differences in effectiveness based on location, given the 

inequality in the number of studies in each location. Future studies investigating this 

question are recommended.  

 

Other limitations related to the included studies themselves. For example, a 

considerable amount of heterogeneity was observed in the included studies in terms 

of the intervention format (type of yoga, duration of intervention, session duration and 

frequency), control groups used and cancer treatment status of participants. This 

limited ability to compare subgroups and draw conclusions on optimal intervention 

parameters. Furthermore, given the evidence suggesting that frequency and duration 

of practice influences the degree to which symptoms improve (Brinsley, Schuch, et al., 

2021; Scott et al., 2019; Telles et al., 2015), the inconsistent recording and or reporting 

of additional practice even when home practice was recommended did not allow this 

aspect to be explored. A further limitation was the inability to perform subgroup 

analyses across a variety of cancers – due to the majority of studies being in breast 
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cancer – thus restricting the ability to establish the generalisability of the intervention 

across different cancer types. 

 

3.4.2  Clinical implications 

Yoga-based interventions may be a valuable tool to alleviate depression and anxiety 

symptoms in people with cancer and thus important for supportive cancer care and 

survivorship planning. More high‐quality RCTs are needed to assess the effectiveness 

of this therapeutic modality. 

 

3.4.3  Conclusion  

In summary, our findings show potential beneficial effects of yoga on depression and 

anxiety symptoms in people with cancer. More work is needed to better understand 

what aspects of these interventions are most effective across different cancer 

diagnoses and time points in the treatment and survivorship journeys. 
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Chapter 4: Experiences, barriers and preferences 

with yoga in people with cancer: A cross-sectional 

survey 

 

The study presented in this Chapter has been published in the journal Explore: The 

Journal of Science & Healing. The published version is presented in Appendix C. 

 

4.1 Introduction  

As has been mentioned in previous chapters, yoga is emerging as a feasible, safe and 

effective modality to improve a number of physical and psychological symptoms that 

are common in people diagnosed with cancer, including psychological (e.g. perceived 

stress, anxiety, depression, perceived cancer related cognitive impairment) (Danhauer 

et al., 2019; Derry et al., 2015) and physical (e.g. fatigue, pain, sleep disturbance, 

peripheral neuropathy) (Bao et al., 2020; Fitzgerald et al., 2015; Lin et al., 2018; Price 

et al., 2022; Wang, Chen, et al., 2020) conditions. As quantitative data – including the 

results from systematic review and meta-analysis described in Chapter 3 – begins to 

provide evidence to support the use of yoga for the improvement of these symptoms, 

understanding the patient-reported experience, delivery preferences and barriers to 

participation becomes increasingly important for enhancing participation and 

adherence. This however is currently not well understood, particularly in the Australian 

environment.  
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McCall and colleagues (2015) sought to address the lack of data regarding the 

experiences with yoga and preferences for its delivery in people with cancer. Through 

semi-structured interviews in 10 participants, they found a number of perceived 

benefits of practicing yoga, motivations and barriers, as well as several 

recommendations for effective yoga program delivery. Among the perceived benefits 

participants identified were a reduction in stress, fatigue and other undesirable 

symptoms associated with cancer treatment. Participants cited lack of time, 

scheduling conflicts and cost as perceived barriers to attending regular yoga classes. 

In addition, a fear of stigma and concerns regarding non-specialised instruction from 

attendance at community-based or public yoga was expressed. Furthermore, several 

participants reported avoiding online yoga participation, citing a loss of yoga-inspired 

ambience and quality of in-person instruction (McCall, Thorne, et al., 2015). Regarding 

the characteristics of an ideal yoga intervention delivered in a conventional cancer 

care centre, these ranged from: flexible scheduling of short (20–30 minutes) 

pranayama-based exercises to relieve stress, to regular three 60 to 90-minute 

sessions per week of restorative yoga (McCall, Thorne, et al., 2015). Participants also 

indicated a desire for inclusion of breathing exercises, meditation techniques and 

physical postures (McCall, Thorne, et al., 2015). 

 

More recently Desai and colleagues (2021) carried out a cross-sectional study to 

understand barriers and preferences related to yoga in 857 cancer survivors attending 

an urban academic cancer centre in the USA. Among the barriers to practice identified 

by participants, commonly cited ones included lack of time, difficulty getting motivated, 

and experiencing symptoms. Regarding preferences for yoga practice, participants 
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indicated “on-site and studio near home” as their preferred location and evenings 

(3pm–8pm) as their preferred time for yoga practice. 

 

Other studies have focussed specifically on motivations and perceived benefits 

following participation in yoga classes or interventions. Several qualitative studies 

have revealed a number of benefits including mental health related benefits, such as: 

better coping with the disease and its treatment as well as anxieties and uncertainties 

(van Uden-Kraan et al., 2013); greater mental and emotional strength, feeling more 

peaceful, relieving stress (van Puymbroeck et al., 2013); calming mind/reducing stress 

and anxiety, improving mood or reducing depression, improving self-image or self-

confidence (Huberty et al., 2018); ability to relax, concentrate, and regulate emotion 

(Mackenzie et al., 2016). In addition, quantitative studies have found that yoga 

provided symptomatic benefit for a variety of cancer-related symptoms. For example, 

Patel and colleagues (2021) recently reported a perceived improvement from yoga 

among breast cancer survivors in joint pain, muscle pain, breast or chest wall pain, 

fatigue, anxiety, headache, quality of life, hot flashes, nausea/vomiting, depression, 

difficulty sleeping, lymphedema, and peripheral neuropathy. These were all 

significantly decreased (p < 0.004) from pre-yoga severity scores (Patel et al., 2021). 

 

4.1.1  Purpose of the study 

While previous studies have begun to capture the factors surrounding yoga practice 

in people with cancer, more studies are needed to further understand these factors 

and enhance the delivery of yoga in this population. This information can be used to 

inform the design of yoga programs tailored to the needs of this complex population 
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and provide a framework for evaluating their effects within this population. Thus, the 

purpose of this study was to use a cross-sectional survey to gain knowledge of the 

experiences with yoga, barriers to practice and preferences for its delivery among an 

Australian sample of people diagnosed with cancer and use this information to inform 

a subsequent yoga intervention. 

 

4.1.2  Research questions 

To address the gaps identified in the literature and to inform the rationale for the 

subsequent clinical trial carried out in this PhD research, this study addresses the 

following research questions, in relation to an Australian sample of people diagnosed 

with cancer. 

1. What are the experiences, perceived benefits and barriers to yoga participation 

in people with cancer? 

2. What are the preferences for yoga delivery for people who have and have not 

participated since their cancer diagnosis? 

3. What is the frequency of cancer-related symptoms and mental health 

conditions in people diagnosed with cancer? 

 

4.2 Methods 

4.2.1  Participants 

The eligibility criteria for participation included: 1) 18 years of age or older; 2) a 

diagnosis of cancer of any type (whether undergoing or finished treatment) at any time 

in the past; 3) ability to read and understand English. Exclusion criteria consisted of 

severe physical, cognitive, and/or verbal impairments that interfered with a person’s 
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ability to give informed consent for research. Participating in the survey was taken as 

acknowledgement of consent to participate. The study was approved by the Western 

Sydney University Human Research Ethics Committee (approval number H13426). 

The Participant Information Sheet is presented in Appendix D. 

 

Considering the exploratory nature of this study and the lack of data with which to 

conduct a power calculation, we chose a sample size that we expected to be 

sufficiently large for this purpose. For this study, we expected that the inclusion of 

approximately 50 people diagnosed with cancer would be sufficient. 

 

4.2.2  Survey 

The anonymous, self-administered questionnaire was developed through discussions 

with experienced multi-professional researchers with expertise in mental health, 

cancer and yoga, and delivered online using the Qualtrics software (Provo, Utah, 

USA). Question formats included multiple choice, Likert scales and a small number of 

open-ended questions to allow for brief responses that participants wanted to provide 

in reference to certain areas addressed in the survey. Participation in the survey was 

voluntary, and confidentiality was maintained throughout. The survey data was 

collected between November 2019 to May 2021. 

 

The survey contained questions covering the following areas: participant 

characteristics (age, gender, cancer diagnosis, month and year of diagnosis, stage of 

cancer, and treatment history, other chronic conditions); previous/current yoga 

practice, perceived benefits and barriers to practice and preferences for yoga program 



CHAPTER 4: CROSS-SECTIONAL SURVEY 

 94 

 

delivery (length of program and class, times per week, distance travelled, time of day, 

class or individual, online). We were interested in the experiences of participants who 

both had and had not practiced yoga since their cancer diagnosis, since a yoga 

intervention would likely include both types of participants. As such some questions 

contained slightly different wording. For example for those who had practiced yoga, 

participants were asked about the benefits they experienced, for those that hadn’t 

participants were asked about the potential benefits they would perceive from yoga 

practice. The full survey is presented in Appendix E. 

 

Participants were recruited via Facebook advertising targeting Australian users (see 

Appendix F) and email promotion via NICM Health Research Institute Western Sydney 

Integrative Health (WSIH) clinic, Liverpool Hospital Cancer Wellness Centre and 

Cancer Council New South Wales (NSW). The link to access the Qualtrics (Provo, 

Utah, USA) questionnaire including brief information and links to the participant 

information sheet was available on a dedicated page for the study on the NICM Health 

Research Institute website (webpage content presented in Appendix G). 

 

4.2.3  Analysis 

The purpose of this study was to describe experiences, barriers and preferences with 

yoga of people diagnosed with cancer and thus data analysis relied on simple 

descriptive statistics. The anonymous data were downloaded from Qualtrics into a 

Microsoft Excel version 16 spreadsheet and exported to IBM Statistical Package for 

the Social Sciences (SPSS) version 27.0 (IBM Corp., Armonk, NY, USA) for analysis. 

Responses were tabulated and expressed as percentages of respondents responding 
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to each question. Responses with more than one question unanswered were deemed 

incomplete and deleted. Summary statistics, including percentage scores and means 

were calculated. Data were summarised by total respondents. The percentage of 

respondents for some response options may total more than 100% for any questions 

that allowed participants to provide more than one response. An open-ended question 

was asked regarding what participants found most helpful from the yoga practice. 

Responses for this question were collated in a Microsoft Excel version 16 spreadsheet 

and categorised using elements of directed content analysis. This method is used 

when a conceptual theory or framework already exists, and initial coding categories 

are developed prior to the analysis (Hsieh & Shannon, 2005). An initial code of ‘yoga 

techniques’ was created, however upon analysis of the responses, a second category 

of physical or psychological effects being most helpful was created.  

 

4.3 Results 

4.3.1  Participant Characteristics 

A total of 89 people participated in the survey. Four participants had not been 

diagnosed with cancer and 17 had incomplete responses and thus were excluded. 

This resulted in a final total of 68 responses. Participant characteristics are outlined in 

Table 4.1. Participants were aged between 29 and 75 years (mean: 56.1 years). Most 

respondents identified as female (64/68, 94.1%). Participants had been diagnosed 

with nine different types of cancer or multiple origin/unknown primary, the largest 

single number of participants having breast cancer (37, 54.4%). No more than nine 

participants had any other single type of cancer. Most participants had been diagnosed 

more than five years previously (42.6%) and were not receiving cancer treatment 
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(61.8%). Of those currently undergoing treatment (38.2%), most were receiving 

combination treatment (34.6%), followed in descending order by immunotherapy 

(23.1%), chemotherapy (15.4%%), surgery (11.5%) and radiation (7.7%). The stage 

of cancer at diagnosis varied, with the majority being diagnosed with stage II disease 

(29.4%).  

 

Participants reported a range of chronic current health conditions, most frequently: 

musculoskeletal conditions including arthritis and osteoporosis (33.8%), other 

(22.1%), chronic respiratory conditions including asthma, chronic obstructive 

pulmonary disease (8.8%), diabetes (7.4%) and cardiovascular disease (4.4%). No 

respondents indicated being affected by kidney disease.  
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Table 4.1 Characteristics of participants who completed the cross-sectional survey 
 

 All participants  
N = 68 (%) 

Age  
     Mean age (years) 56.1 
     Range 29–75 
Gender  
     Female 64 (94.1) 
     Male 3 (4.4) 
     Prefer not to disclose 1 (1.5) 
Type of cancer 
     Breast 37 (54.4) 
     Gynaecological 10 (14.7) 
     Lung 2 (2.9) 
     Neuroendocrine 1 (1.5) 
     Brain 1 (1.5) 
     Bone 1 (1.5) 
     Haematological 5 (7.4) 
     Skin 2 (2.9) 
     Gastrointestinal 3 (4.4) 
     Unknown origin/multiple cancers 6 (8.8) 
Time since diagnosis (approximate) 
     <6 months 2 (2.9) 
     6–12 months 11 (16.2) 
     1–5 years  26 (38.2) 
     >5 years 29 (42.6) 
Stage 
     I 15 (22.1) 
     II 20 (29.4) 
     III 16 (23.5) 
     IV 10 (14.7) 
     Unsure 7 (10.3) 
Treatment status 
     Currently receiving treatment 26 (38.2) 
     Not currently receiving treatment 42 (61.8) 
Type of treatment (if currently receiving) 
     Chemotherapy 4 (15.4) 
     Radiation 2 (7.7) 
     Surgery  3 (11.5) 
     Immunotherapy  6 (23.1) 
     Combination  9 (34.6) 
     Did not answer 2 (7.7) 

 

Mental health disorder diagnoses 

Participants were asked if they had been diagnosed with a mental health condition by 

a medical doctor or mental health professional (see Table 4.2 for results). Most 
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(70.6%) had not received a mental health diagnosis in the overall sample. No obvious 

differences in these rates were observed among the respondents who had and had 

not practiced yoga since their cancer diagnosis. Of those that had, 65% indicated 

being diagnosed with depression, 70% had been diagnosed with anxiety and 15% a 

diagnosis other than these two. The responses for “other” included: stress (one 

participant), PTSD (two participants). Of the 20 participants who indicated having been 

diagnosed with a mental health condition the majority had received the diagnosis 

following their cancer diagnosis (13/20, 63%).  

 

Table 4.2 Mental health condition diagnoses among participants 
 

 All participants  
N = 68 (%) 

Diagnosed with mental health condition 
     Yes 20 (29.4) 
     No 48 (70.6) 
Mental health diagnosis (of those with diagnosis) 
     Depression 13 (65) 
     Anxiety  14 (70) 
     Other 3 (15) 
Mental health diagnosis (of total sample) 
     Depression 13 (19.1) 
     Anxiety 14 (20.6) 
     Other 3 (4.4) 

 

4.3.2  Yoga experience and preferences 

Participants who had practiced yoga since diagnosis 

Forty-eight of the 68 respondents (70.6%) indicated that they had practiced yoga since 

their cancer diagnosis. Yoga practice characteristics are summarised in Table 4.3. 

Most had practiced recently, as 66.7% reported last undertaking yoga less than four 

weeks prior to completing the survey. The most frequently reported styles of yoga 

undertaken were Restorative (43.8%), Hatha (31.3%), Vinyasa (20.8%). A high 
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percentage of participants reported practicing asana (postures) (91.7%), meditation 

(87.5%), breathing (97.9%) and relaxation (89.6%), with a much smaller percentage 

reporting practicing other techniques (12.5%; reported as restorative, Buyteko 

breathing, mantra, and chanting). Just over half of the respondents reported practicing 

once a week (54.2%). Regarding the format of yoga sessions attended, most 

participants had attended classes (83.3%) while a small percentage attended one-on-

one sessions (6.3%) or both (10.4%). 

 

The survey also assessed the respondent’s reasons for practice, perceived benefits 

and barriers to practice (Table 4.3). Of the seven options provided for reasons for 

practicing yoga, the most common response was stress relief (85.4%), followed by 

exercise (79.2%), flexibility (72.9%), increased body awareness (58.3%), pain 

reduction (31.3%) and lastly improved sleep (27.1%). Participants were also able to 

indicate “other” reasons for practice, which included coming back to the breath, overall 

wellbeing, spiritual reasons and building strength. Participants were asked to select 

which of a number of benefits they had experienced from practicing yoga, with almost 

90% reporting feeling relaxed as a benefit. Other prominent responses (selected by 

≥50% of participants) included: reduced stiffness and improved mobility (68.8%), 

feeling peaceful (79.2%), easier movement (54.2%), less stress (72.9%), improved life 

outlook (58.3%) and glad to join a group activity or community (58.3%). None of the 

participants indicated perceiving no benefit from yoga practice.  

 

Among the barriers experienced, the most frequently cited was concerns about ability 

to be able do the postures (29.2%). Other barriers indicated by at least one fifth of 
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respondents included lack of time (27.1%), inconvenient class time (25%), and cost 

(22.9%). Responses for “other” included: practicing at home, caring for family member, 

finding suitable yoga teacher, not feeling welcome at gym and lack of yoga centres 

nearby.  

 

Table 4.3 Experiences, reasons for practice, difficulties and benefits experienced 
among participants who had practiced yoga since their diagnosis 
 
 Respondents N = 48 (%) 
How long ago did you last practice yoga 
     <4 weeks 32 (66.7) 
     >4 weeks 16 (33.3) 
Type of yoga practiced 
     Hatha 15 (31.3) 
     Iyengar 4 (8.3) 
     Vinyasa 10 (20.8) 
     Ashtanga 5 (10.4) 
     Restorative 21 (43.8) 
     Bikram 0 (0) 
     Kundalini 2 (4.2) 
     Other 9 (18.8) 
     Unsure 12 (25) 
Elements practiced 
     Asana 44 (91.7) 
     Meditation 42 (87.5) 
     Breathing 47 (97.9) 
     Relaxation 43 (89.6) 
     Other 6 (12.5) 
Frequency practiced  
     1 26 (54.2) 
     2–5 19 (39.6) 
     >5 2 (4.2) 
     Other 1 (2.1) 
Format practiced 
     Class  40 (83.3) 
     One-on-one 3 (6.3) 
     Both 5 (10.4) 
Reasons practiced 
     Stress relief 41 (85.4) 
     Exercise 38 (79.2) 
     Flexibility 35 (72.9) 
     Increased body awareness 28 (58.3) 
     Pain reduction 15 (31.3) 
     Improved sleep 13 (27.1) 
     Other 5 (10.4) 
Difficulties experienced  
     Concerns about ability to do postures 14 (29.2) 
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 Respondents N = 48 (%) 
     Lack of time 13 (27.1) 
     Inconvenient class time 12 (25) 
     Cost 11 (22.9) 
     Difficulties getting to the venue 8 (16.7) 
     Postures to physically demanding 7 (14.6) 
     Lack of energy 5 (10.4) 
     Age group/fitness level different from self 4 (8.3) 
     Inability to sit on the floor 4 (8.3) 
     Postures causing pain during and after class 2 (4.2) 
     Hard time following instructions 1 (2.1) 
     Felt singled out related to difficulties 1 (2.1) 
     Pose modifications for difficulties not offered 1 (2.1) 
     Teacher did not ask about difficulties (back   
       pain, neck pain, etc) 

1 (2.1) 

     Classroom atmosphere not suitable (e.g.,  
       incense,  
     religious icons, or chanting) 

1 (2.1) 

     Low mood 3 (6.3) 
     Lack of flexibility or strength 6 (12.5) 
     Injury or fear of injury 6 (12.5) 
     Pain 2 (4.2) 
     Other  4 (8.3) 
Benefits experienced 
     Feeling relaxed 43 (89.6) 
     Feeling peaceful 38 (79.2) 
     Less stress 35 (72.9) 
     Reduced stiffness and improved mobility 33 (68.8) 
     Improved life outlook 28 (58.3) 
     Glad to join a group activity or community 28 (58.3) 
     Easier movement 26 (54.2) 
     Increased strength 23 (47.9) 
     More energy 23 (47.9) 
     Improving balance 21 (43.8) 
     Better sleep 18 (37.5) 
     Reduced pain 16 (33.3) 
     Easier to breathe 9 (18.8) 
     None 0 (0) 
     Other  0 (0) 

 

Participants were asked an open-ended question regarding what they found most 

helpful. Responses were categorised into two groups: yoga techniques and physical 

or psychological effects. See Table 4.4 for a list of the responses and the category 

they were assigned to. Of the yoga techniques or components, meditation was the 

most frequently mentioned (10 times), followed by breathing (8 times). More 

participants cited psychological effects (e.g. calming the mind, reducing anxiety, stress 
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relief, sense of calm, improved mood) being most helpful compared to physical effects 

(e.g. helping with neuropathy, improved flexibility, building strength). 

 

Table 4.4 Overview of open-ended responses to aspects participants found most 
helpful from their yoga practice 
 
Yoga technique • Believe isolating body part through meditation 

worked for me as second tumour more aggressive 
• Guided class 
• Stretching 
• Relaxation 
• Flexibility 
• Meditation 
• Breathing 
• Restorative poses 
• Gentle teaching style 
• Pose modifications flexible to suit medical or 

physical issues 
Physical/psychological 
effect 

• More conscious union of breath and movement 
• Just pleased with my overall wellbeing 
• Balance 
• Strengthening 
• Doing something for myself and quietening the 

mind 
• Mood improved, pain reduction, increased 

wellbeing 
• Having better sleep 
• Pain reduction 
• Companionship of others goes through same trials 
• The relieving of stress. My husband drove me 

when I couldn't just so I could go to practice 
• Sense of calm, mellow mood 
• A safe space to let go and start healing 
• Stress relief and building physical strength in my 

body 
• Sense of achievement, peace, wellbeing 
• Calms the mind reduces anxiety and worry 
• Morning Ashtanga in the Mysore tradition gives me 

ritual and contemplation time 
• Increased body awareness 
• Helped neuropathy 
• Exercise 
• Getting into a relaxed state 
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• Mental health 
• The meditation part, it cleans my mind after the 

session, it gives me freshness and clarity 
 

Participants were asked to describe any physical limitations they had experienced that 

would impair their participation in a yoga practice. The responses are shown below: 

• Fatigue (5) 

• Medical device (2) 

• Lymphoedema  

• Neuropathy 

• Nerve pain (2) 

• Musculoskeletal issues (knee replacement, muscle wasting, shoulder pain, 

decreased movement, stiffness, tightness, rheumatoid arthritis) 

• Breast prosthesis in the way sometimes  

• Physical strength 

• A cyst pressed on my spinal cord restricted me  

 

Participants who had not done yoga since diagnosis 

Almost 30% of respondents had not practiced yoga since their diagnosis. These 

participants were asked several questions regarding their interest and perceived 

benefits and barriers relating to yoga practice. Of the 20 respondents who had not 

practiced yoga since their diagnosis, 19 (95%) indicated they would be interested in 

undertaking yoga. One participant indicated they would not be interested in practicing 

yoga, due to the following concerns: lack of energy, concerns regarding lack of 

flexibility/strength, concerns about ability to do postures, pain. However, when asked 

if they would be if one-on-one yoga session could address their concerns or they could 
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attend a small yoga class designed specifically for people with cancer, they indicated 

they would be interested in practicing yoga. The 19 participants who indicated interest 

in practicing yoga were asked if they would be interested in taking part in a trial of a 

yoga program to assist in improvement of mental wellbeing. Eighteen (94.7%) of the 

participants said they would be interested, while one participant said they would not 

be interested.  

 

Participants who had not practiced yoga since their diagnosis were asked to indicate 

potential perceived benefits from undertaking yoga. The most frequently selected 

potential benefit was reduced stiffness and improved mobility (85%) (Table 4.5). Other 

commonly perceived benefits included increased strength (80%), improving balance 

(70%) and less stress (70%). The least common benefits were feeling relaxed (20%) 

and easier to breathe (25%). Physical impairment was the most commonly perceived 

issue or impairment to yoga practice (80%). Less common were fatigue (20%) and 

effects of surgery (10%). The three responses given for “other” included: “none”, 

“overweight” and “was doing Tai Chi for six months”.  
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Table 4.5 Interest in yoga, potential benefits and impairments to practice among 
participants who had not practiced yoga since their diagnosis 
 

 
Had not practiced yoga since 

diagnosis  
N = 20 (%) 

Would you be interested in doing yoga   
     Yes 19 (95) 
     No 1 (5) 
Perceived potential benefits  
     Reduced stiffness and improved mobility 17 (85) 
     Feeling relaxed 4 (20) 
     Improving balance 14 (70) 
     Feeling peaceful 13 (65) 
     Easier movement 13 (65) 
     Less stress 14 (70) 
     Improved life outlook 10 (50) 
     Increased strength 16 (80) 
     Reduced pain 11 (55) 
     More energy 11 (55) 
     Join community 7 (35) 
     Easier to breathe 5 (25) 
     Better quality of life 12 (60) 
     Better sleep 13 (65) 
     Less fatigue 12 (60) 
Perceived potential issues/impairments 
     Physical impairment 16 (80) 
     Fatigue 4 (20) 
     Presence of medical devices 0 (0) 
     Effects of surgery 2 (10) 
     Other 2 (10) 

 

Yoga practice preferences  

All participants (those that had and had not practiced yoga since their cancer 

diagnosis) were asked a number of questions regarding their preferences regarding 

different aspects of yoga practice which included: format of session, frequency of 

practice, travel distance, duration of program, length of session and time of day (Table 

4.6).  

 

When asked about their preferred format, the majority (44.1%) chose a group class 

while a one-on-one session was the least preferred option (1.5%). Two participants 
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did not answer the question. Regarding frequency of practice, most of the overall 

sample endorsed 2–3 times per week as being their preferred frequency (60.3%). The 

preferred distance to travel to a yoga session was 5–10 km, and a large percentage 

preferred a 60-minute yoga session (75%), while 11.8% and 13.2% endorsed 75 and 

90 minutes respectively. A morning session (9am–12pm) was advocated by the 

majority of the overall sample (51.5%). 

 

Table 4.6 Participants’ yoga practice preferences 
 

 All respondents  
N = 68 (%) 

Format preference 
     Group class 30 (44.1) 
     One-on-one 1 (1.5) 
     Either class or one-on-one 15 (22.1) 
     Both 12 (17.6) 
     Unsure 8 (11.8) 
     Did not answer 2 (2.9) 
How many times a week would you prefer to do yoga? 
     1 11 (16.2) 
     2-3 41 (60.3) 
     ≥4 15 (22) 
     Did not answer 1 (1.5) 
How far would you travel to attend a yoga session? 
     1–5 km 25 (36.8) 
     5–10 km 30 (44.1) 
     10–20 km 10 (14.7) 
     >20 km 3 (4.4) 
What length of yoga class would be manageable for you?  
(minutes) 
     60 51 (75) 
     75 8 (11.8) 
     90 9 (13.2) 
     120 0 
Between which times of the day would you prefer to do a  
yoga session? 
     6am–9am 14 (20.6) 
     9am–12pm 35 (51.5) 
     12pm–3pm 2 (2.9) 
     3pm–6pm 7 (10.3) 
     6pm–9pm 10 (14.7) 
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4.3.3  Interest in online yoga 

The survey assessed participants’ interest in online yoga, the type of session and 

device preferred. Responses are shown in Table 4.7. Most respondents indicated in 

the affirmative regarding whether a yoga program that was delivered partly or fully 

online would appeal to them (73.5%). The age ranges for those interested in yoga 

were 29–74 and those not interested 36–74. Participants also indicated their 

preference for the mode of online program that would appeal to them. Just over 60% 

indicated a preference for pre-recorded sessions among the overall sample, and this 

was mirrored both in the group who had participated in yoga since diagnosis and those 

who had not. Responses provided for the option “other” included: “live class”, “follow 

along yoga class”, “not sure until it happens”, “ultimately I would prefer a lesson in 

person so you can know you are doing the right pose and won’t hurt yourself”.  

 

A number of options for the type of device participants use to access online yoga 

sessions were provided for participants to nominate (see Table 4.7). Among the overall 

sample most (72.1%) indicated using a desktop computer as their preferred device, 

with over half of the participants also selecting phones (57.4%) or tablets (58.8%). 

Responses provided for the option “other” included: “not able to”, “I don't like yoga in 

front of a screen as takes away from inward focus”, “could use these but prefer to 

attend classes”. 
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Table 4.7 Participants’ interest in online yoga and preferences for its delivery 
 

 All respondents  
N = 68 (%) 

Interest in online yoga program interest 
     Yes  50 (73.5) 
     No 18 (26.5) 
Type of online session preferred 
     Pre-recorded 42 (61.8) 
     Live 26 (38.2) 
     One-on-one 15 (22.1) 
     Other  4 (5.9) 
Preferred device 
     Desktop 49 (72.1) 
     Laptop 30 (44.1) 
     Mobile 39 (57.4) 
     Tablet 40 (58.8) 
     Smart television 24 (35.3) 
     Other 3 (4.4) 

 

4.4 Discussion  

The purpose of this study was to conduct a survey in a sample of people diagnosed 

with cancer to gain knowledge regarding their experiences with yoga, barriers to 

practice preferences for its delivery to inform a subsequent yoga intervention in this 

population. The study findings provide a range of insights into the experiences of yoga 

among people diagnosed with cancer and preferences for yoga program delivery. 

Most of the participants (70.8%) had practiced yoga since their diagnosis with a variety 

of physical and psychological reasons for practice and benefits experienced being 

endorsed. Results revealed a preference for group classes (44.1%), with a frequency 

of practice of 2–3 times per week (60.3%), 60-minutes in length (75%). The preferred 

time of practice was 9am–12pm (51.5%) and travel distance 5–10 km (44.1%). 

Participants endorsed online yoga delivery, with a preference for pre-recoded 

sessions. 
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4.4.1  Characteristics of yoga in those who had practiced since diagnosis 

Over two thirds of survey respondents had practiced yoga recently (<4 weeks 

previously), mostly as yoga classes. Just over half had practiced once a week, the 

remaining participants reported practicing more often than once a week. A large 

proportion of participants reported having practiced all four common elements of 

modern yoga practice (asana, meditation, breathing, relaxation). This is encouraging 

as it suggests that yoga teachers and therapists are including a variety of yoga 

elements/techniques in their sessions, particularly as research from 2013 showed 

lower rates of breath work (71.2%) and meditation practice (62.9%) (Ross et al., 2013) 

compared to this current study. The predominant type of yoga practiced was 

restorative yoga. Restorative yoga is a gentle practice that consists of poses supported 

by props, with emphasis on breathing and relaxation (Lasater, 2016); this may be 

preferable for people diagnosed with cancer given the multitude of physical and mental 

sequelae in this population versus a more vigorous style such as Ashtanga. Indeed, 

restorative yoga was found to appeal to the greatest number of participants in another 

sample of people diagnosed with cancer (McCall, Thorne, et al., 2015). However, the 

degree to which the principles of this style were adhered to is unknown. Gentle poses 

(out of all the types of poses) are likely to exert the most profound relaxation response 

(Ross et al., 2012), which is thought to be one of the ways yoga improves mental 

health (as mentioned in section 2.10.1). Moreover, the practice of breath-work (as well 

as meditation) has been associated with mindfulness and subjective wellbeing (Ross 

et al., 2012). 
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4.4.2  Reasons for practice, benefits, barriers 

Participants who had practiced yoga since their cancer diagnosis were asked their 

reasons for undertaking yoga. The predominant reason was stress relief, with almost 

90% of participants selecting this reason. A large proportion of participants also 

indicated flexibility and exercise as a reason for practice (73.9% and 78.3% 

respectively). This is in contrast to previous research showing that the most common 

reason for practice among people with cancer was for flexibility, with 96.7% of 

respondents selecting this response (Park et al., 2013). However, a large percentage 

also indicated relaxation (94.5%) and peace (81.3%) (Park et al., 2013), which are 

more similar to stress relief in that they can be categorised as psychological/emotional 

reasons. It should be noted that the participants in the Park et al. (2013) study were 

young adults with a mean age of 33 years, compared to the mean age in the present 

study of 56 years, and this may explain the differences observed between the studies. 

However, a somewhat similar proportion selected pain relief/reduction as a reason for 

doing yoga (32.6% here and 42.9% previously). The results obtained here align with 

other published data from studies in people with breast cancer, with a majority of 

participants (90.6%) using yoga to increase overall wellness/relaxation or to improve 

flexibility and balance (Patel et al., 2021), as well as data from a non-cancer 

population, with the most common reasons for practice being getting exercise, stress 

relief and flexibility (Park et al., 2016).  

 

Participants indicated a variety of physical and psychological benefits of yoga practice. 

Among those who had practiced yoga since their cancer diagnosis, respondents most 

often associated yoga practice with feeling relaxed and peaceful, improvements in 
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stiffness and mobility, and a reduction in stress. Those who had not practiced yoga 

were asked about potential benefits to practicing yoga, of which reduced stiffness and 

improved mobility, increased strength, improving balance and less stress were the 

most common responses. Previous studies have also revealed a similar variety of 

perceived physical and psychological benefits from yoga practice among people 

diagnosed with cancer. Through interviews and focus groups with participants, studies 

have found that reduced stress, feeling relaxed, feelings of peace and quiet, better 

coping, as well as improving strength and flexibility were all perceived benefits of 

undertaking yoga practice in people diagnosed with cancer (Huberty et al., 2018; 

Mackenzie et al., 2016; McCall, Thorne, et al., 2015; van Puymbroeck et al., 2013; van 

Uden-Kraan et al., 2013). Similarly, a recent study in a sample of women with breast 

cancer reported a range of symptoms that yoga seemed to improve, including joint 

and muscle pain, fatigue, anxiety, quality of life and depression (Patel et al., 2018). 

 

Among the difficulties experienced by respondents who had practiced yoga, the most 

common included concerns about ability to do postures, as well as lack of time, 

inconvenient class time, and cost. Regarding physical impairments that participants 

experienced that would impair yoga practice, common responses included fatigue and 

musculoskeletal issues. Participants who had not practiced yoga since their diagnosis 

were asked to indicate potential issues or impairments they might encounter when 

practicing yoga, with the majority of participants selecting physical impairment. Lack 

of time, cost and accessibility of yoga were also reported in the McCall (2015) and 

Patel (2021) studies, however physical barriers such as ability to do postures or 

physical impairment were not mentioned in those studies. As yoga may be viewed as 
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containing components of physical activity (Brinsley, Schuch, et al., 2021), it is of 

interest to compare the barriers experienced by people diagnosed with cancer for this 

modality. Among individuals diagnosed with melanoma being treated with 

immunotherapy, reported barriers to exercise included fatigue and being afraid to 

engage in exercise due to uncertainty about how it might affect them while receiving 

treatment (Hyatt et al., 2019). Similarly in a sample of people with advanced cancer, 

fatigue was the most frequently listed barrier to physical activity (Clark et al., 2007). 

Another study in individuals with colorectal cancer found the three most common 

exercise barriers to were lack of time/too busy, nonspecific treatment side effects, and 

fatigue (Courneya et al., 2005). The lack of time barrier was also found in this present 

study, though interestingly fatigue/lack of energy which was a common barrier to 

exercise was not a commonly cited barrier. Reasons for this may be that yoga is not 

experienced as being as strenuous as exercise. Alternatively, these previous studies 

were conducted in participants undergoing treatment whereas 60% participants in the 

current study had completed treatment, therefore it may be that their levels of fatigue 

were higher and thus a more prevalent barrier. Importantly, this demonstrates 

importance of understanding participant characteristics such as treatment status and 

taking these characteristics into account when designing trials in order to maximise 

participation and adherence. 

 

It is also interesting to compare these results with what healthcare professionals 

perceive as barriers. A study surveying oncologists revealed several perceived 

potential barriers matching the results found here: scheduling, transportation, 

finances, fatigue; as well as additional ones not identified in this survey (nausea, pain, 
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stress, anxiety, depression, lack of interest or perceived benefit) (McCall, Ward, et al., 

2015). This suggests this group of healthcare professionals has an accurate 

understanding of the barriers understands barriers and thus adds to this evidence 

base. 

 

4.4.3  Yoga practice preferences  

Research on the preferences for yoga practice among people diagnosed with cancer 

remains limited – the data presented here adds to only two similar published studies. 

The top preferred options for the various questions asked in this section of the survey 

were: group class, 2–3 times per week, 60-minute session, time of day 9 am to 12 pm 

and 5–10 km distance. Most of this information has not been gathered in previous 

studies, however preferred time of day and location for practice have been 

investigated by Desai and colleagues (2021). In contrast to the results presented here, 

Desai and colleagues (2021) found a preference for evening times (3pm–8pm) 

followed by morning (6am–11am). Reasons for this could include differences in the 

populations studied in terms of socio-economic factors or stage in cancer 

treatment/survivorship trajectory. A relatively short travel distance was preferred, 

which is similar to the results in the Desai study, where most participants would prefer 

to practice at a cancer centre and studio close to home (Desai et al., 2021). The current 

results also agree with those found by McCall and colleagues (2015): 60-minute 

practice being typical, though extension of 15 to 30 minutes desirable for some.  
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4.4.4  Interest in online yoga  

Clinical trials of online yoga programs (also referred to as TeleYoga) have been 

conducted and published – including in people with cancer – however the overall 

number of studies remains small and most being preliminary studies focussing on 

feasibility and preliminary efficacy (Addington et al., 2018; Donesky et al., 2017; Eckert 

et al., 2017; Huberty et al., 2019; Huberty et al., 2016; Huberty et al., 2020; Martin & 

Candow, 2019). Therefore, it was of interest to gather information on participant views 

regarding practicing yoga via this modality in this present study, particularly in light of 

restricted access to in-person yoga due to widespread lockdowns and restrictions 

brought about by the COVID-19 pandemic. Encouragingly, almost three-quarters of 

participants endorsed being interested in undertaking an online yoga program, 

indicating a high level of interest. It should be noted that while the survey was still live 

during the first few months of the pandemic, only five responses were received after 

lockdowns in Australia commenced, which suggests that increased use (De et al., 

2020) and potential acceptance of online technologies after this time did not influence 

the results obtained. 

 

 There have been reports of integrative oncology services transitioning to virtual 

delivery and mind-body services including yoga and meditation classes being 

successfully delivered remotely. For example a study conducted at Memorial Sloan 

Kettering Cancer Center using videoconferencing software (Trevino et al., 2021) found 

online yoga classes were well received, with over 95% of participants being extremely 

satisfied with the sessions and just over 80% reporting extreme anxiety/stress 

reductions (Trevino et al., 2021). It has also been reported that a yoga trial was 
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successfully transitioned to an online format during the pandemic, with recruitment 

rates increasing following the change (Knoerl et al., 2021). Together, these results 

provide strong support for conducting online yoga interventions.  

 

Most participants endorsed pre-recoded sessions as their preferred format of online 

delivery. Although this provides flexibility in terms of when people prefer to practice, 

studies in people with cancer have found low adherence to this type of session. In two 

trials among people with myeloproliferative neoplasms, only 15% and 37% met the 

prescribed 60 minutes per week (Huberty et al., 2019; Huberty et al., 2017), and 41% 

of participants that had taken part in one of these studies reported disliking not having 

a live instructor. (Huberty et al., 2018) It may be that participant-reported preferences 

may be different to preferences in practice, and further investigations including direct 

comparison of different formats (virtual and in-person) may help elucidate this in more 

detail. In addition, barriers such as access or familiarity with technology, lack of social 

support, inability to see or interact with other participants may need to be addressed 

(Addington et al., 2018; Huberty et al., 2018). It is possible that offering a combination 

of live and pre-recorded sessions may maximise attendance and adherence. 

 

Innovative yoga delivery methods such as those conducted online may play an 

important role in addressing some of the barriers described earlier: lack of time, 

inconvenient class time, cost. Indeed, the convenience of being able to do yoga at 

home and flexibility regarding time of practice were cited as reasons for liking online 

yoga in a clinical trial (Huberty et al., 2018). Given that cancer incidence increases 

with age (Desantis et al., 2019) it was encouraging to see that there was no major 
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difference in the ages ranges between those that were and were not interested in 

online yoga. It was of interest to investigate which type of device was preferred by 

participants to access online yoga, as we hypothesised that using a device with a 

larger screen would provide an enhanced experience. It was encouraging that a 

substantial proportion would prefer a smart television or desktop device, as 

presumably these would be larger than the other devices such as phone or tablets. 

Overall, given the unique experiences of people with cancer – due to factors such 

exacerbation of pre-existing anxiety, symptom burden, higher susceptibility to 

infections – online programs may be particularly attractive options.  

 

4.4.5  Mental health disorder diagnoses 

A secondary aim of this study was to obtain an estimate of the prevalence of mental 

health disorders and other cancer-related symptoms in a local (Australian) sample. In 

the overall sample 29% indicated they had been diagnosed with a mental health 

condition. The rates of depression and anxiety were 19% and 20% respectively. These 

figures are consistent with previous research (Linden et al., 2012; Mitchell et al., 2011), 

including results from a larger Australian cohort of people diagnosed with cancer 

(using the Hospital Anxiety and Depression Scale) which found a prevalence of 14% 

for depression and 24% for anxiety (Boyes et al., 2011). It should be noted that this is 

despite definite differences in the measures used to determine these conditions and 

the fact that data from this study were self-reported. 
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4.4.6  Strengths of the study 

This study has several strengths, including being one of the first to comprehensively 

investigate the experiences and preferences for yoga practice in people diagnosed 

with any type of cancer. Despite being a larger study, the one conducted by Desai and 

colleagues (2021) was carried out in five outpatient clinics at regional academic 

centres, whereas this survey was distributed Australia-wide, which may have allowed 

participation from a wider variety of demographic, socio-economic and cultural 

settings. This survey contained several questions regarding preferences for practice 

that had not been asked previously in people with cancer, such as preferred time of 

day, frequency and duration of practice, distance to travel, and interest in online yoga. 

The dissemination of the study via social media and conducting the survey online 

allowed people from all states and territories of Australia, including potentially those in 

regional or remote areas to participate.  

 

4.4.7  Limitations and future research  

The findings of this study should be interpreted in light of its limitations. These include 

the relatively small sample size and participant composition that is not representative 

of the broader population of people diagnosed with cancer (e.g. men were 

underrepresented, most were diagnosed with breast cancer); and these limit the 

generalisability of the results. Also, it is possible selection bias was present as people 

interested or engaged in yoga may have been more likely to participate (this may have 

been evidenced by the high rate of recent yoga participation), and the web-based 

survey may have excluded those without internet access. The small number of 

participants in this study (68), limits the representativeness and can lead to biased 
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estimates and reduce the external validity of the data. Small sample sizes can also 

lead to sampling bias, which occurs when the sample is not representative of the 

population due to selection or participation biases. Sampling bias can lead to 

overestimation or underestimation of the prevalence or association of the variables of 

interest, and can also limit the external validity. Future studies should include larger 

sample size with greater a greater diversity in participant characteristics. Such 

investigation will allow comparisons between subgroups and help design yoga 

programs that are aligned to the needs of different groups within this population. 

 

This sample included participants with and without mental health difficulties. Including 

only those with current mental health conditions (or analysis of those in this category 

if sufficient numbers) would allow a better understanding of yoga use and preferences 

in this group of people, and thus specific tailoring of programs to this population. 

Additionally, obtaining participant place of residence may allow correlations to be 

made between preferences among those living in different areas (e.g. 

metropolitan/regional/remote) and whether any differences are apparent based on 

participant location. This may be interesting in the example of interest in online yoga, 

as this may encourage the development of online programs where people may not 

have access to in-person sessions.   

 

The cross-sectional nature of this study does not allow drawing conclusions regarding 

causality; all relationships observed are correlational in nature. In addition, the study 

relied on self-reports, and recall bias could be a cause of error for some of the 

questions. Longitudinal and prospective studies could be performed in future to 
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overcome these limitations. Additional research methods including focus groups or 

semi-structured interviews might improve the contextual understanding of yoga use 

and preferences and might extend this research by providing more in-depth qualitative 

findings.  

 

4.4.8  Conclusion 

This study described experiences, barriers to practice and preferences for yoga 

practice in people diagnosed with cancer. The data indicate that people who’ve been 

diagnosed with cancer are practicing yoga and finding numerous benefits. 

Understanding the barriers and preferences identified by participants is valuable when 

designing yoga interventions as addressing these barriers and meeting these 

preferences may result in better uptake and adherence. Together, the results from this 

study lay the foundation for creating stronger yoga research evidence for mental 

health-related outcomes in people with cancer. 
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Chapter 5: Developing recommendations for key 

components of yoga interventions for reducing 
depression and anxiety in people with cancer: A 

Delphi study 
 

5.1 Introduction 

For yoga interventions to be clinically effective and allow the most rigorous evaluation 

of potential benefits, protocols need to be well designed, suitable for the specific 

population, and recognised by yoga experts as being reasonable treatments for the 

condition or disease under study (Sherman, 2012). According to principles of viniyoga, 

yoga practices need to be specific to the individual and their unique circumstances. 

Accordingly, the treatment of mental health conditions such as depression and anxiety 

with yoga necessitates the use of particular practices and techniques specific for these 

symptoms as well as modifications of these for the specific needs of people with 

cancer (Guo, Mallaiah, et al., 2020; Guo & Molinares, 2019).  

 

Although clinical trials should be underpinned by rigorously developed protocols, the 

development of yoga interventions that are fit for purpose is not a straightforward task. 

Indeed, Sherman (2012) stated that “little guidance is available to assist researchers 

in developing treatment protocols for research on yoga for health concerns. Because 

yoga is a complex multifactorial mind-body discipline historically developed for non-

medical purposes, numerous decisions must be made in order to thoughtfully develop 

such protocols” (Sherman, 2012). To address this, Sherman proposes a systematic 

approach to assist researchers in developing yoga interventions that are appropriate 
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for the condition being investigated. As part of this process, researchers are advised 

to consider a number of aspects: i) the style of yoga, ii) the dose and delivery, iii) 

components of the intervention (e.g. physical postures, meditation), iv) specific class 

sequences, v) dealing with modifications, vi) selection of instructors, vii) facilitation of 

home practice and viii) monitoring the fidelity to the intervention (Sherman, 2012). 

 

Adding to the complexity of intervention design for yoga studies is the multicomponent 

nature of yoga. Yoga for medical conditions, or yoga therapy, fits a complex-systems 

model of therapeutic intervention (which necessitates appropriate research methods) 

(Rioux, 2015) encompassing a wide-ranging group of practices and approaches, 

traditionally including asanas, pranayama, relaxation and meditation, as well as 

cultivation of positive values, thoughts, attitudes, and lifestyle factors and these can 

be used in a large number of combinations. However, modern yoga is generally 

focused on the asanas or posture-based styles, and mostly offered only as group-

based sessions (Singleton, 2010; Singleton & Byrne, 2008; Uebelacker, Epstein-

Lubow, et al., 2010). Considerations when developing therapeutic yoga interventions 

should not only focus on the individual physiology and psycho-emotional factors, but 

social context and physical environment (e.g. time and space) (Rioux, 2015). There is 

also a need to balance standardisation of interventions with tailoring to the individual, 

the specific population (in this case people with cancer) and outcome measures being 

studied.  

 

As mentioned in the systematic review and meta-analysis study (Chapter 3), most of 

the existing research investigating the mental health effects of yoga in people with 
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cancer have not studied these as primary outcomes, instead including a variety of 

cancer and treatment-related symptoms in the one study. Furthermore, studies to date 

have provided scant detail on the decision-making process for the yoga program 

components. This may partly explain the considerable heterogeneity in the yoga 

interventions used and lack of design specific for the improvement of mental health, 

which ultimately precludes replication of study protocols and applicability to those 

affected by anxiety and depression. In the studies included in the systematic review 

and meta-analysis, this heterogeneity is evidenced by: 

a. The type of Yoga: the styles of yoga investigated varied widely, with 10 different 

styles being employed. Eleven of the studies included in the meta-analysis used 

interventions based on Hatha yoga (Adair et al., 2018; Cramer, Pokhrel, et al., 

2016; Cramer, Rabsilber, et al., 2015; Culos-Reed et al., 2006; Derry et al., 2015; 

Eyigor et al., 2018; Hardoerfer & Jentschke, 2018; Huberty et al., 2019; Porter et 

al., 2019; Pruthi et al., 2012; Zetzl et al., 2020). Remaining studies used a variety 

of yoga styles: Integrated (Banerjee et al., 2007; Rao et al., 2017; Vadiraja et al., 

2009), Vivekananda (Chandwani et al., 2014; Chandwani et al., 2010; Milbury, Li, 

et al., 2019; Milbury, Liao, et al., 2019), Classical (Yagli & Ulger, 2015) Bali, 

(Lanctot et al., 2016), Dru (Jong et al., 2018), Integral (Danhauer et al., 2015), 

Iyengar (Bower et al., 2012), Restorative (Danhauer et al., 2009; Taylor et al., 

2018), and Tibetan (Cohen et al., 2004).  

b. The dosage implemented: frequency of yoga sessions per week ranged from one 

to at least three sessions per week and program duration from six to 24 weeks. 

Each yoga session ranged from 45 minutes to 120 minutes. A number of studies 

included both in-person group sessions and regular home practice (Adair et al., 
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2018; Banerjee et al., 2007; Chandwani et al., 2014; Chandwani et al., 2010; 

Cohen et al., 2004; Cramer, Pokhrel, et al., 2016; Cramer, Rabsilber, et al., 2015; 

Danhauer et al., 2015; Derry et al., 2015; Eyigor et al., 2018; Hardoerfer & 

Jentschke, 2018; Jong et al., 2018; Lanctot et al., 2016; Milbury, Li, et al., 2019; 

Milbury, Liao, et al., 2019; Porter et al., 2019; Pruthi et al., 2012; Rao et al., 2017; 

Vadiraja et al., 2009) . 

c. The control group used: a number of different control groups were used among 

studies. All but one study included one control group with Chandwani and 

colleagues (2014) including two control groups, one active (stretching) and one 

inactive (wait-list). Nineteen studies compared yoga versus no specific therapy 

(Adair et al., 2018; Chandwani et al., 2014; Chandwani et al., 2010; Cohen et al., 

2004; Cramer, Pokhrel, et al., 2016; Cramer, Rabsilber, et al., 2015; Culos-Reed 

et al., 2006; Danhauer et al., 2009; Derry et al., 2015; Eyigor et al., 2018; 

Hardoerfer & Jentschke, 2018; Huberty et al., 2019; Jong et al., 2018; Lanctot et 

al., 2016; Milbury, Li, et al., 2019; Milbury, Liao, et al., 2019; Pruthi et al., 2012; 

Taylor et al., 2018; Zetzl et al., 2020). Six studies compared yoga versus 

psychosocial or educational interventions (brief supportive therapy, supportive 

counselling, social support group, wellness/health education) (Banerjee et al., 

2007; Bower et al., 2012; Danhauer et al., 2015; Porter et al., 2019; Rao et al., 

2017; Vadiraja et al., 2009). Two studies compared yoga versus physical activity 

(exercise or stretching) (Chandwani et al., 2014; Yagli & Ulger, 2015). 

 

In addition to clinical trials lacking details of intervention design rationale, there are 

also very few stand-alone reports detailing the design process of yoga programs 
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including depression and anxiety outcomes in people with cancer. In fact, only two 

such studies were found after extensive review of the literature. Sohl and colleagues 

described the design (2016) and evaluation (2022) of a yoga intervention for 

individuals with gastrointestinal cancer. Behavioural researchers, expert yoga 

therapists, and clinicians collaborated to detail the elements of the protocol (regarding 

style, delivery, components of the intervention, dose, specific class sequences, 

facilitation of home practice, measurement of intervention fidelity, selection of 

instructors, and dealing with modifications). In another study conducted by Ram and 

colleagues (2013), a yoga module was developed initially via literature reviews; 

followed by focused group discussions with yoga experts, scientists and physicians; 

then “content validation” through consensus with the experts (though the authors did 

not identify how consensus was achieved).  

 

A systematic way of achieving consensus is using the Delphi method, which is a widely 

adopted process that utilises surveys to this end. Indeed, Sherman (2012) 

recommends this as one technique to use when deciding which elements should be 

included in yoga interventions for randomised trials. This method has successfully 

been used to reach consensus to assist in the development of protocols/prescriptions 

for physical activity interventions (Giangregorio et al., 2015) and pilates (Wells et al., 

2014), as well as integrative medicine interventions such as yoga (de Manincor et al., 

2015; Ward et al., 2014) and acupuncture (MacPherson & Schroer, 2007; Smith et al., 

2012; Sun et al., 2020). 
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5.1.1  Purpose of the study 

This study was conducted to address the heterogeneity and lack of design rationale 

in previous clinical trials on the effects of yoga on mental health in people with cancer, 

and also to take into account the recommendations made by Sherman (2012) and 

employ a structured approach to developing an intervention for a clinical trial that 

allows tailoring yoga techniques and practices to the mental health outcomes of 

interest (depression and anxiety) as well as the needs of people with cancer. To this 

end, the Delphi method was used to establish recommended elements of yoga 

interventions in this population, which can then be used to inform and evaluate future 

research studies. 

 

5.1.2  Research questions 

To address the gaps identified in the literature and to inform the rationale for the 

subsequent clinical trial in this PhD research (presented in Chapter 6), this study 

addresses the following research questions, in relation to a sample of yoga teachers 

and therapists with expertise teaching in the areas of cancer and mental health. 

1. Can yoga benefit symptom severity of depression and anxiety in people with 

cancer?  

1. What is the optimum dosage of yoga and which yoga approaches and 

techniques are very important or essential to include or avoid for people with 

cancer to reduce depression and anxiety symptoms? 

2. What modifications to yoga techniques and approaches are recommended for 

people with different types of cancer, different treatment types and stages of 

disease? 
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5.2 Methods 

A modified version of the Delphi method (Linstone & Turoff, 2002) was used to survey 

experienced practitioners in the field of yoga, mental health and cancer. The Delphi 

method is a widely adopted structured communication process that uses anonymity, 

iteration with controlled feedback, statistical group response and expert input 

(Goodman, 1987). Advantages of this technique include that it allows the participation 

of experts in any geographical area and can be delivered online, making it an 

economical option. The anonymity afforded by the online survey technique also allows 

participants to freely express their individual opinions without tendency to conform to 

a group’s dominant opinion (which can occur in a focus group format), and gives equal 

weighting to each participant’s views which reduces the risk of one particular 

participant or view dominating (Rowe & Wright, 1999). 

 

The University of Western Sydney, Human Research Ethics Committee reviewed and 

approved the study (approval number H13426). The Participant Information Sheet is 

presented in Appendix H. 

 

5.2.1  Participant selection 

Yoga teachers and therapists were identified from various sources, including: personal 

and professional networks of the student and supervisory team, online databases (e.g. 

Yoga Alliance, International Association of Yoga Therapists, yoga4cancer) and 

searches of prior relevant published studies to identify instructors who ran the 

interventions. These were invited to participate in the study via email (invitation text is 
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presented in Appendix I).  

 

Eligibility for participation included:  

• Qualified yoga teacher/therapist with equivalent minimum training for Senior or 

Level 3 membership of Yoga Australia (1000 hours training and 10 years 

teaching experience). 

• Specialised training and experience in teaching one-to-one and developing 

personalised yoga practices for individual needs. 

• At least five years’ experience working as a yoga teacher/therapist with people 

experiencing mental health concerns or cancer. 

 

Non-responders to the initial invitation were sent a follow-up email at least three weeks 

later and re-issued the invitation to the survey. If invitees did not respond to this email, 

no further contact occurred. 

 

5.2.2  Delphi process  

The Delphi study conducted by de Manincor and colleagues (2015) was used as a 

guide for this survey. In that study, survey questions related to: 

1. expected benefits of yoga for various degrees of depression/anxiety symptom 

severity, 

2. recommended frequency and duration of yoga practice (“dosage” of yoga) 

required to achieve expected benefit, 

3. approaches and techniques to be included or avoided across the range of yoga 

practices and techniques (postures, breath regulation, meditation, relaxation, 
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yogic values and lifestyle and additional components). The relative importance 

of each of these were rated as: not recommended, not important, somewhat 

important, very important or essential, with consensus achieved if ≥75% of 

participants rated a particular response.  

 

In the current study, two rounds of an online survey using Qualtrics (Provo, Utah, USA) 

were delivered to participants. It is common for the first round to be used to generate 

ideas using open-ended questions (Hasson et al., 2000), however a recognised 

alternative approach is to derive the initial items from other sources, such as reviews 

of the literature (Hsu & Sandford, 2007). It is possible that this approach could bias 

the responses or limit the available options, nevertheless the advantage of this 

approach is that it is more efficient for a technique that has the potential to be time-

consuming (Hsu & Sandford, 2007). Given a set of recommendations for yoga 

components and techniques to reduce depression and anxiety had already been 

developed (de Manincor et al., 2015), these were used as a starting point in the current 

study with the aim of making them applicable for implementation in people with cancer. 

While survey rounds can be repeated until consensus is reached, this can take time 

and may result in participant dropout, and based on evidence two or three rounds may 

be preferable (Hasson et al., 2000). Thus, two rounds were conducted to balance 

generating robust findings while minimising burden for participants and potential 

dropouts. 

 

Round one of survey 

In the first survey round questions presented to participants encompassed: 
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1. Level of severity of depression and anxiety that yoga could benefit: mild, 

moderate or severe. Responses were collated as frequency per response. The 

option to add comments (using an open-ended question field) was provided 

and these were summarised by category and Microsoft Excel version 16 used 

to plot the results.  

2. Considering people with cancer, whether they agreed, disagreed or were 

unsure about the recommendations from the study by de Manincor et al. (2015). 

The present study focussed on items that were considered very important or 

essential to include, and important or essential to avoid as these were 

considered the key items generated in the study by de Manincor et al. (2015). 

The frequencies for each response category (agree, disagree, unsure) were 

calculated. Consensus was defined as 75% or more of participants agreeing 

with the recommendations presented to them.  

3. Whether any additional items or special considerations were recommended 

based on three cancer-specific characteristics: type of cancer, type of treatment 

(e.g. surgery, chemotherapy, radiation) or cancer stage (e.g. palliative or 

presence of bone metastases). These were presented as open-ended 

questions, collated and summarised into a set of recommendations for each of 

the three characteristics. 

 

Round two of survey 

In the second round, participants were asked to rate the relative importance of each 

item for two distinct sets of questions, rated as:  
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Not Important | Somewhat Important | Very Important | Essential 

 

The first were those for which consensus was not achieved in the first round [i.e. those 

where participants did not agree with an item from the study by de Manincor et al. 

(2015) at a level of 75% or higher]. The second asked participants to rate the relative 

importance of the recommendations in the cancer-specific areas of type of cancer, 

type of treatment, cancer stage that were identified in the first round. Consensus for 

these items was defined as at least 75% selecting either very important or essential, 

in keeping with the methodology employed by de Manincor et al. (2015).  

 

Both survey rounds included multiple opportunities for participants to provide 

additional comments via inclusion of open-ended fields. The responses to these were 

collated using Microsoft Excel version 16 and categorised following a deductive 

approach. This approach was used because it was grounded on the pre-existing 

framework of the surveys, that is, the various aspects of yoga for approaches and 

techniques to include and avoid (postures, breath regulation, relaxation, meditation, 

values and lifestyle), and the three cancer-specific areas investigated: type of cancer, 

type of treatment and cancer stage. 

 

5.3 Results  

5.3.1  Participants  

Eighty-nine potentially eligible yoga teachers and therapists were invited to participate 

in the initial survey round. Fourteen (all female) agreed to participate and completed 

round one, and thirteen (all female) completed round two. Participants were from 
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Australia (6) and the USA (7). The study flow diagram including participant numbers 

is shown in Figure 5.1. 

 

 

Figure 5.1 Flowchart of the Delphi process undertaken to reach consensus for yoga 
approaches and techniques to reduce depression and anxiety symptoms in people 
with cancer. 
 

5.3.2  Recommendations for degree of symptom severity  

Participants indicated the level of severity (mild, moderate or severe) of depression 

and anxiety symptoms they believed a yoga practice would be beneficial in reducing 

in people with cancer. The results are shown in Figure 5.2. The required level of 

agreement (at least 75%) was reached for depression in the mild and moderate range 

(77% and 92% respectively) and anxiety in the mild and moderate range (77% and 

92% respectively). Consensus was not achieved for symptoms in the severe range. 
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Figure 5.2 Consensus on benefit of yoga for degree of symptom severity of 
depression and anxiety. 
 

Participants expanded on their responses in open-ended comments fields. A number 

of topic areas emerged in the analysis of these remarks (Table 5.1 and Table 5.2): the 

need for combination of yoga with other therapies/care, individualisation of practice, 

yoga teachers/therapist skills/qualifications in determining levels of depression or 

anxiety, barriers to participation and types of yoga to avoid for severe symptoms. 
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Table 5.1 Categories and related quotes for yoga for depression from open-ended 
comments 
 
Area Number of 

participants 
making 
comment 

Example quote 

Combination of 
yoga with other 
therapies/care 

5 “I think it needs other professional help if severe, and I 
don’t think all yoga teachers are equipped to deal with 
any depression” 
 
“I don’t think that yoga alone would be helpful for 
severe depression” 

Individualisation 1 “The assessment of needs depends on the individual 
not their condition or symptom severity” 

Skills/qualifications 
of instructor    

2 “This is a tricky question to ask a yoga teacher/ 
therapist who is not qualified to make that diagnosis or 
be able to assess level of depression.” 

Barrier to 
participation 

1 “If a severely depressed person has motivation to do 
yoga it would surely help but it seems unlikely they 
would attend a class” 

 
Table 5.2 Categories and related quotes for yoga for anxiety from open-ended 
comments 
 
Area Number of 

participants 
making 
comment 

Example quote 

Combination of 
yoga with other 
therapies/care 

2 “I don’t think that yoga alone would be helpful for 
severe anxiety” 

Individualisation 1 “The severity captured at baseline including 
complexity, prevalence and frequency will determine 
the appropriate yoga intervention on a case-by-case 
basis” 

Skills/qualifications 
of instructor    

2 “A non-psychologist cannot make the assessment so 
may not know the level of anxiety and how that may 
manifest in individual clients” 

Types of yoga to 
avoid 

2 “For severe anxiety, I’d advise against restorative yoga 
or Yin” 

Barrier to 
participation 

1 “Similarly while benefits may be found even in intense 
anxiety, the physiological hyperarousal would mean 
lying in savasana would probably be intolerable to a 
person with severe anxiety, and they would also have 
many barriers to attending a class” 
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5.3.3  Recommendations for dosage of the yoga intervention 

The responses for the recommended practice parameters (frequency of sessions, 

duration of each session, duration over time) for alleviation of depression or anxiety 

symptoms in people with cancer varied widely (Table 5.3). Consensus was not 

achieved in the first round when asked for agreement with prior recommendations 

from the study by de Manincor and colleagues (2015) (these being a minimum 15 

minutes, four sessions per week for six weeks; average 30 to 40 minutes, five to six 

sessions per week), nor in the second round where participants were asked to identify 

their recommended practice parameters. Regarding number of sessions per week, 

responses ranged from two sessions per week to daily. The number of sessions 

recommended most often were two and three per week (three out of 13 participants, 

or 23% each), with a minimum range of 1–3 and maximum of 3–14 sessions. Similarly, 

the average number of minutes for practice recommended most often were 30 and 60 

minutes (4 out of 13 or 30.7% each), with a minimum range of 2–45 min and maximum 

of 40–90 min. The most common response for length of practice required to observe 

a benefit in depression or anxiety was 8 weeks (3 out of 13 or 23%), although four 

participants commented that it depended on the individual person and a specific 

number could not be provided.  
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Table 5.3 Participant responses for recommended dosage of yoga 
 

Participant AVERAGE 
number of 

sessions per 
week 

MINIMUM 
number of 
sessions 
per week 

 

MAXIMUM 
number of 
sessions 
per week 

AVERAGE 
number of 
minutes 

for 
practice 

MINIMUM 
number 

of 
minutes 

for 
practice 

MAXIMUM number 
of minutes for 

practice 

How many weeks of a yoga practice 
would you suggest is necessary for 
it to have some noticeable benefit in 

reducing depression or anxiety? 

1 3–4 2 7 30 10 90 8 
2 2 1 3 30 20 60 8 
3 2–3 1 4 60–75 10 90 8  
4 Depends on a 

ton of variables, 
starting with the 
evaluation and 
client goals  

See above See above You can’t 
generalise 
this, this is 
based on 
evaluation 
and 
treatment 
planning 

See 
above 

See above You cannot make blanket statements 
like this. It depends on each client 
individually. There are a ton of factors 
that go into this and the client’s practice 

5 4 2 14 20 10 40 4 
6  Daily at home 

(according to 
yoga therapy 
program) 

One 
practitioner 
led session 

Up to three 
per week 
(depending 
on 
individual 
needs, 
suitability 
and 
affordability) 

40 30 90 Some persons have immediate effects. 
Others require longer to integrate yoga 
methods (e.g. 26 weeks). Some 
individuals require ongoing yoga 
accompanying the duration of their 
cancer treatment. 

7 3 2 7 30 15 60 6 
8 3 1 6 60 30 90 4 
9 2 1 As many as 

feels good 
30 30 whatever feels right... 

cancer is exhausting 
so better not to fix 
parameters 

I don’t know. Some folks respond 
immediately and others take time 
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10 One but more 
at home 

One with a 
teacher 

3 but 7 if 
can do 
home 
practice 

60 30 90 this is really hard for me to answer as 
most people cannot afford more than 
one session, but hopefully will be given 
practices they can do at home 

11 2 1 3 60 30 60 12 
12 Something 

daily 
2–3 if you could 

short ones 
could be 2 
times a day 

20 2 90 I have some benefits immediately but to 
be sustained the practice has to be 
ongoing 

13 3 1 7 60 45 90 6 
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5.3.4  Consensus on recommended approaches and techniques to include and 

avoid 

Approaches and techniques recommended to INCLUDE 

The recommended (those that achieved consensus) approaches and techniques to 

include for reducing depression and/or anxiety in people with cancer are provided in 

Table 5.4.  

 

Table 5.4 Recommended yoga approaches and techniques to include for reducing 
depression or anxiety in people with cancer 
 
Breath regulation Depression Anxiety 
Abdominal breathing Recommended  Recommended 
Anuloma Viloma the alternating breath for 
regulation of vital energies (prana) improving 
mood 

No consensus  

Focus on exhalation  Recommended 
Regulating the breath to be calm and steady  Recommended 
“Humming bee” breath (bhramari)  No consensus 
Yoga postures Depression Anxiety 
Coordinated flow of breath with movement Recommended Recommended 
Postures that have a calming effect, rather 
than energising 

 Recommended 

Practice forward folds, floor stretches and 
savasana on the floor 

 No consensus 

Link movement to the breath  Recommended 
Use supported inversions e.g. Viparita 
Karani that place heart above head to trigger 
the relaxation response 

 No consensus 

Relaxation  Depression Anxiety 
Active focus on physical body (e.g. body-
scan; progressive muscle relaxation), to shift 
focus away from mind and thoughts 

Recommended  

Done with visualisations, that are positive, 
expansive and energising, e.g. sun, open 
space 

Recommended  

Focus on abdominal breathing, lengthening 
exhale 

 Recommended 

Meditation Depression Anxiety 
Mindfulness (learning to focus attention on 
observing the present experience, without 
judgement) 

Recommended Recommended 

Something for the mind to do and focus on, 
rather than just observation (e.g. counting, 
repeated words or phrases (mantra); 

Recommended  
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visualisation; image or symbol; candle 
gazing; smiling heart) 
Active meditations, e.g. moving, chanting, 
guided visualisations 

Recommended  

A concept, idea or value, such as something 
positive, energising, confidence building, 
gratitude 

Recommended  

Additional components Depression Anxiety 
Awareness of negative sensory input 
(including television, movies, music, 
literature, multi-media, news) 

Recommended Recommended 

Cultivation of positive values, attitudes and 
behaviours (including gratitude, kindness, 
compassion, forgiveness) 

Recommended Recommended 

Other factors related to yogic values and 
lifestyle 

Depression Anxiety 

Positive relationships Recommended Recommended 
Developing self-empowering knowledge Recommended Recommended 
Social involvement and support – linking with 
a supportive community (sanga) 

Recommended Recommended 

Lifestyle factors, including diet, smoking, 
drugs and alcohol, sleep, work, exercise 

Recommended Recommended 

Exposure to sunlight and natural 
environments 

Recommended Recommended 

Notes:  
‘Recommended’ refers to the item reaching consensus among participants, i.e. at least 75% 
agreement. 
To be concise, results for both depression and anxiety are shown in the same table. Some items 
were only recommended for either depression or anxiety, thus empty cells denote this fact. 
 

Recommended practices and techniques for reducing BOTH depression and anxiety 

The following practices and techniques rated very important/essential achieved 

consensus (≥75% agreement) as recommendations to reduce depression and anxiety 

symptoms in people with cancer. 

i. Breath regulation: abdominal breathing. 

ii. Postures: coordinated flow of breath with movement. 

iii. Meditation: mindfulness (learning to focus attention on observing the present 

experience, without judgement) 

iv. Additional components of yoga practice: awareness of negative sensory input 

(including television, movies, music, literature, multi-media, news); cultivation 
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of positive values, attitudes and behaviours (including gratitude, kindness, 

compassion, forgiveness). 

v. Other components of yogic lifestyle: positive relationships; developing self-

empowering knowledge; social involvement and support – linking with a 

supportive community (sanga); lifestyle factors, including diet, smoking, drugs 

and alcohol, sleep, work, exercise; exposure to sunlight and natural 

environments. 

 

Additional practices and techniques recommended to include for reducing depression  

Further to the above practices and techniques identified for reducing both anxiety and 

depression, the following were recommended for reducing depression. 

i. Relaxation: active focus on physical body (e.g. body-scan; progressive muscle 

relaxation), to shift focus away from mind and thoughts; done with 

visualisations, that are positive, expansive and energising, e.g. sun, open 

space. 

ii. Meditation: something for the mind to do and focus on, rather than just 

observation (e.g. counting, repeated words or phrases (mantra); visualisation; 

image or symbol; candle gazing; smiling heart); active meditations, e.g. moving, 

chanting, guided visualisations; a concept, idea or value, such as something 

positive, energising, confidence building, gratitude. 

iii. Other components of yogic lifestyle: there were no practices or techniques in 

the area of other components recommended for reducing depression. 

 

Additional practices and techniques recommended to include for reducing anxiety 
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Further to the above practices and techniques identified for reducing both anxiety and 

depression, the following were recommended for reducing anxiety. 

i. Breath regulation: focus on exhalation; regulating the breath to be calm and 

steady. 

ii. Postures: postures that have a calming effect, rather than energising; link 

movement to the breath. 

iii. Relaxation: focus on abdominal breathing, lengthening exhale. 

 

 Approaches and techniques recommended to avoid 

There was general consensus for a small number of practices and techniques that 

yoga teachers and therapists recommended as very important or essential to avoid. 

The remaining approaches that were identified in the paper by de Manincor et al. 

(2015) or in the first round in this study did not reach consensus for reducing 

depression or anxiety symptoms. These are shown in Table 5.5.  

 

No techniques to avoid for reducing depression achieved general consensus, only four 

techniques to avoid for reducing anxiety reached consensus. These were: meditation 

practices without any specific focus (such as emptiness or inner silence meditation); 

yoga done in heated, crowded, enclosed spaces; techniques that emphasise ability, 

accomplishment, performance, competition; techniques that require difficult and 

complex instructions. 
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Table 5.5 Recommended yoga approaches and techniques to avoid for reducing 
depression or anxiety in people with cancer 
 
 Depression Anxiety 
Meditation practices without any specific 
focus (such as emptiness or inner silence 
meditation) 

No consensus Recommended 

Yoga done in heated, crowded, enclosed 
spaces 

 Recommended 

Techniques that emphasise ability, 
accomplishment, performance, competition 

 Recommended 

Techniques that require difficult and complex 
instructions 

 Recommended 

Rapid breathing techniques, such as 
kapalabhati (if anxiety or history of trauma is 
also present) 

No consensus No consensus 

Strong, vigorous or strenuous postures No consensus No consensus 
Sun salutes No consensus  
Kumbhaka No consensus  
Any practices which are too introspective  No consensus 
Comfortable holding after inhalation  No consensus 

Notes:  
‘Recommended’ refers to the item reaching consensus among participants, i.e. at least 75% 
agreement. 
To be concise, results for both depression and anxiety are shown in the same table. Some items 
were only recommended for either depression or anxiety, thus empty cells denote this fact. 
 

5.3.5  Practices, techniques and modifications for cancer types, stages and 

treatments  

Participants were asked to identify recommended practices, techniques or 

modifications for reducing depression and anxiety symptoms across three cancer-

specific areas: type of cancer, stage of cancer (focus on palliative or bone metastases) 

and various treatments (e.g. surgery, radiation, chemotherapy). Recommendations for 

practices and techniques were given in round one. These were summarised and 

participants were asked to rate their relative importance in round two.  
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Practices and techniques for reducing depression and anxiety for different types of 

cancer  

In round one, participants made recommendations across three types of cancer: 

breast, lung and brain. Despite a number of recommendations being made for breast 

cancer, only one of these (for reducing depressive symptoms) reached general 

consensus in round two (Table 5.6): “consider any tightness/restriction from surgery”, 

“may need to modify, e.g. regress ustrasana, use belt to support drawing back of 

shoulders”. Neither of the two recommendations for reducing anxiety symptoms 

reached general consensus. For lung cancer, four practices/techniques achieved 

consensus for reducing depression symptoms: even, natural breath; avoid alternate 

nostril breathing, ujjayi, or kappalabatti; sit on chair to modify or find other physical 

position if shortness of breath present; use support/props for back bends. There was 

no consensus for the one recommendation made for reducing anxiety symptoms for 

lung cancer. Lastly for brain cancer, the recommendation to avoid forward folds for 

reducing anxiety symptoms did not reach consensus. 
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Table 5.6 Recommended yoga practices and techniques for reducing depression and 
anxiety symptoms in different types of cancer 
 
 Depression Anxiety 
Breast   
Include sitali for hot flushes (hot flushes have 
been associated with depression) 

No consensus  

Avoid hands above head for too long (where 
lymphoedema present) 

No consensus  

Consider any tightness/restriction from 
surgery, may need to modify, e.g. regress 
ustrasana, use belt to support drawing back of 
shoulders 

Recommended  

Avoid “abdominal” or “deep” breath for those 
with TRAM or DIEP flap surgeries 

No consensus  

Avoid forward bending postures  No consensus 
Avoid prone (lying face down) postures  No consensus 
Lung   
Even, natural breath. Avoid alternate nostril 
breathing, ujjayi, or kapalabhati 

Recommended  

Include Vibhagya sectional breathing and 
affiliated hand gestures (mudras) 1. Chin, 11. 
Chinmaya 111. Adhi and 1V. Brahma (mahat 
mudra) 

No consensus  

Sit on chair to modify or find other physical 
position if shortness of breath present 

Recommended  

Use support/props for back bends Recommended  
Avoid forward folds  No consensus 
Lung, head and neck, breast (hormone), others with blood pressure and neurological 
issues. Internal organ cancers, (too much pressure) or scarring 
Avoid kapalabhati Recommended  
Brain   
Avoid forward folds  No consensus 

Notes:  
‘Recommended’ refers to the item reaching consensus among participants, i.e. at least 75% 
agreement. 
TRAM: Transverse rectus abdominus myocutaneous; DIEP: deep inferior epigastric perforator. 
To be concise, results for both depression and anxiety are shown in the same table. Some items 
were only recommended for either depression or anxiety, thus empty cells denote this fact. 
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Practices and techniques for reducing depression and anxiety for advanced cancer 

stages 

A number of components were recommended in round one for reducing both anxiety 

and depression symptoms for people with advanced cancer, i.e. having bone 

metastases or at a palliative stage (Table 5.7). The practices and techniques for which 

general consensus were achieved include the following: 

i. Reducing depression symptoms: Visualise or imagine joyful experiences or 

listen to uplifting mantra; avoid gross, vigorous or end range of motion 

postures in metastatic and palliative circumstances, use subtle movements; 

simple breath awareness, nadi shodana; yoga nidra for palliative and bone 

metastases; music therapy for bedridden patients. 

ii. Reducing anxiety symptoms: Body scanning and mindfulness to reduce 

fear-avoidance in those with bone metastases; avoid forcefulness in 

breathing. 
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Table 5.7 Recommended yoga practices and techniques for reducing depression and 
anxiety symptoms in advanced cancer stages 
 
 Depression Anxiety 
Visualise or imagine joyful experiences 
or listen to uplifting mantra 

Recommended  

Introduce ideas from Dignity Therapy 
such as reflecting on achievements, 
values, legacy 

No consensus  

Practices to transcend the physical 
body (use themes such as panchamaya 
kosha model) 

No consensus  

Avoid back bends for those with bone 
metastases 

No consensus  

Avoid gross, vigorous or end range of 
motion postures in metastatic and 
palliative circumstances, use subtle 
movements 

Recommended  

Gentle flowing breathing such as ujjai 
pranayam 

No consensus  

Simple breath awareness, nadi shodana Recommended  
Yoga nidra for palliative and bone 
metastases 

Recommended  

Music therapy for bedridden patients Recommended  
Building an altar or puja for palliative 
care patients 

No consensus  

Chanting mantra near end of life No consensus  
Avoid back bends for those with bone 
metastases 

 No consensus 

Avoid forward folds for those with bone 
metastases 

 No consensus 

Body scanning and mindfulness to 
reduce fear-avoidance in those with 
bone metastases 

 Recommended 

Use om kara or pranava pranayama  No consensus 
Kaya Kriya as a particularly gentle 
calming restorative and flowing practice 

 No consensus 

Avoid forcefulness in breathing  Recommended 
Hollow and empty meditation as per the 
method of Yoga nidra 

 No consensus  

Gradually increase strength and mobility 
for those with bone metastases to 
expand their sense of safety in 
movements that are functional for daily 
life eg getting up and down off the floor 

 Recommended 

Notes:  
‘Recommended’ refers to the item reaching consensus among participants, i.e. at least 75% 
agreement. 
To be concise, results for both depression and anxiety are shown in the same table. Some items 
were only recommended for either depression or anxiety, thus empty cells denote this fact. 
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Practices and techniques for reducing depression and anxiety for different types of 

cancer treatments   

All recommendations made regarding different cancer treatments achieved consensus 

(Table 5.8), and these included: 

i. Five recommendations for reducing depression symptoms: include 

movement and repetition for patients with chemotherapy induced 

neuropathy; avoid compression at surgery sites; include standing postures 

near a wall or with a chair as support for those with neuropathy; avoid 

practicing anything more strenuous than very mild chair or a supported 

restorative pose for those with surgical drains; avoid strong vigorous 

vinyasa post-surgery. 

ii. Two for reducing anxiety symptoms: avoid forward folds for those with 

abdominal surgery; include yoga nidra for chemotherapy-induced insomnia 

and anxiety. 
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Table 5.8 Recommended yoga practices and techniques for reducing depression and 
anxiety symptoms for different cancer treatments 
 
 Depression Anxiety 
Movement and repetition for patients with 
chemotherapy induced neuropathy 

Recommended  

Avoid compression at surgery sites Recommended  
Standing postures near a wall or with a 
chair as support for those with neuropathy 

Recommended  

Avoid practicing anything more strenuous 
than very mild chair or a supported 
restorative pose for those with surgical 
drains 

Recommended  

Avoid strong vigorous vinyasa post-
surgery 

Recommended  

Avoid forward folds for those with 
abdominal surgery 

 Recommended 

Yoga nidra for chemotherapy-induced 
insomnia and anxiety 

 Recommended 

Notes:  
‘Recommended’ refers to the item reaching consensus among participants, i.e. at least 75% 
agreement. 
To be concise, results for both depression and anxiety are shown in the same table. Some items 
were only recommended for either depression or anxiety, thus empty cells denote this fact. 
 

5.3.6  Open-ended comments from participants  

Salient responses from the open-ended comments sections are presented in Table 

5.9. There were several comments made regarding safety of the yoga practice, as well 

as the importance of individualisation to each person, and these could be related to 

each other. For example: 

Calibrating the asana to factor in complexities in the individuals is essential to 

avoid dangerous outcomes and adverse incidents. Key to the practice is 

educating individuals to move safely and appropriately for their condition. 

Individual practice plans are required. 

 

The importance of language used in sessions was also mentioned, with 

recommendations for care to be taken with the use of various words that may trigger 
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anxiety in people with a cancer diagnosis. Participants also mentioned the distinction 

and relevance of group versus individual sessions, the importance of being in a group 

as well as the need to tailor the intervention to the individual.  

 

Table 5.9 Summary of open-ended comments from participants  
 

Area of yoga 
practice 

Comment 

Postures  
      Safety  Calibrating the asana to factor in complexities in the individuals is 

essential to avoid dangerous outcomes and adverse incidents. 
Key to the practice is educating individuals to move safely and 
appropriately for their condition. Individual practice plans are 
required. 

 There is no way a sun salute would make its way into my class 
with cancer patients – the prescriptive steps, along with the nature 
of the asana are completely inappropriate for a group of people in 
various stages of different cancers and their treatments. 

 Sun salutations need not be part of the program. They can be quite 
dangerous. 

 No sun salutes for anyone (most people) in active treatment. 
 Those with neuropathy need to do standing postures near a wall 

or with a chair as support. Lower extremity folks need to not hold 
for too long. 

    Individualisation  ‘Postures that have a calming effect’ FOR THAT STUDENT. 
Poses that are ‘supposed’ to be calming, according to received 
yoga wisdom, can actually induce anxiety in some students, so it’s 
a moot point. 

    General Restorative poses are important – and can be very comforting but 
will be initially resisted by those with anxiety.  Providing some level 
of support – even a blanket – in savasana can yield the same 
benefits. Offering some a chair-based savasana with prop support 
is preferred by some who either cannot get down onto the ground 
or feel too vulnerable there. You haven’t mentioned trauma and I 
feel that everyone with a cancer diagnosis and its subsequent 
treatment has endured some level of trauma, so trauma-informed 
yoga is essential. 

Breath regulation  
   General For someone with anxiety, asking them to count the breath can 

trigger memories of being in scans or doctor’s rooms where they 
were repeatedly told to hold the breath or stop breathing.  While 
getting the breath back is important, it’s best done through the 
vinyasa element of linking movement to the breath. A patient 
experiencing anxiety is better served by repetitive movements to 
get out of their heads and into their bodies. Putting someone with 
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anxiety into a restorative pose and asking them to “relax” is nearly 
always ineffective. 

 Some pranayama techniques are stimulating and can exacerbate 
anxiety e.g. kapalabhati. In anxiety, more calming pranayama is 
indicated, however sometimes just free breathing is a better cue 
as any holding or controlling breath can trigger panic for some 
people. 

    Individualisation The appropriate breathing methods need to be assessed for 
individuals. According to heterogeneity in cancer care is not a one 
size fits all treatment regimen. The same applies in yoga. The 
practice must suit the individual and their needs even if presenting 
with depression. For example, if a client is having hot flashes as a 
side effect of chemotherapy related menopause and consequently 
sitali breathing brings symptomatic relief then the method 
becomes an important tool. Similarly, kalabhati may be effective 
as a preliminary technique of meditation that is initially stimulating 
and increases physical awareness.  

 Again the many pranayamas techniques depend on the type of 
cancer, stage and individual as well as where she/he is at in the 
cancer care continuum. 

Meditation I have observed persons with anxiety experiencing difficulty in 
being still. It is for this reason that I feel moving/active meditations 
can be beneficial rather than attempting to cease activity. 

 I think something for the mind to do and active meditations are 
essential for the anxiety-effected cancer patient. 

General   
 Agree with all of this in depression however would also consider 

different constitutional needs and the likelihood of anxiety as co-
morbidity so needs to be a balance between stimulation/variety 
and calming/grounding/sameness. 

    Language used in 
sessions 

Some patients respond extremely well to body-scan. For others, a 
body-scan induces anxiety and triggers symptoms of pain and 
discomfort. If offering to students, don’t mention the word “scan”.   

 Never tell a cancer patient to “relax”. 
 Teachers should be careful not to tell depressed people to ‘think 

positive’ when suggesting ideations. 
    Group versus 
individual practice 

Group classes I’d categorise as extremely essential. The 
community building of group classes can be so healing to see that 
there are others going through the same thing you are.  Outside of 
the actual benefits of yoga, so many patients tell me that being in 
a classroom where cancer – its treatment and its symptoms – are 
discussed in the open is one of the things they look forward to 
most. 

 Group classes and engagement with sanga are very helpful, 
however when depression is challenging, self-practice is okay. 

 The group vs individual practice depends on the individual. 
 I have always found the group, sanga, an essential part of cancer 

yoga. 
Type of cancer  
   Individualisation The types of surgeries, procedures and devices for a range of 

cancer treatments needs to be considered when advising 
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practices, as well as the individual’s co-morbidities and side 
effects. Grouping people in disease clusters for classes can help 
define the practice protocols as there will be similar issues i.e. 
breast cancer – need and employ thorough understanding of 
contraindications for lymphoedema, frozen shoulder, range of 
motion limitations in upper torso, reconstruction surgery types and 
implication on recovery, peripheral neuropathy etc. However, with 
a mixed group of disease profiles then the practices demands the 
teacher provide even more observant and tailored practices for 
each individual. 

   Group sessions  Classes offer sanga which can be very helpful in providing a 
common space and shared experience to alleviate feelings of 
isolation and loneliness. In the class space the teacher can 
educate individuals for safety and awareness but in the process 
demonstrate to all that each has their own issues, and sources of 
empowerment, peace and comfort can be found. Although a class 
grouped on a shared cancer can assist the teacher and provide 
sanga, essentially there is no asana or pranayama which is 
specifically beneficial to someone based on their disease. 
However, using the (intelligently selected and modified) asana to 
assist people in regaining or maintaining strength, balance and 
vitality is essential to all, and integral in boosting improved mental 
health, hopefully reducing depression symptoms and frequency. 

    Safety  Surgery, ensure medical clearance for physical activity – prevent 
injury 

 Practice using plenty of modifications with props. For example 
regarding breast reducing compression in surgery sites i.e. breast 
chest and underarm, where tenderness, scar tissue and the type 
of reconstruction material could be damaged. 

Stage of cancer (advanced/bone metastases) 
    Individualisation Key is matching the appropriate level of practice with the patient’s 

needs (individualisation). 
 Again each patient is evaluated so the program is individualised 

based on the results and goals of the patient. 
    Safety This needs extreme care and with these individuals I am guided 

by input from either their oncologist, supportive care physician or 
exercise physiologist. With these individuals I offer a tailored mix 
of somatic movements and gentle hatha modified for chair / bed, 
simple pranayama, yoga nidra or mindfulness practices. Inclusion 
in a class can still be very desirable for people in these situations 
as connection to others and still being ‘in the land of the living’ is 
mentally very important. Essentially a yoga therapy approach to 
these people is essential. 

 Many benefits to weight bearing exercise but high risk of fractures 
if student falls so use chairs, walls and generally avoid free 
standing balances. 

 Bone metastases, we get clearance from a physician for 
movement or positioning.  

    Focus on other 
limbs rather than 
asana 

Increased mindfulness practice, visualisation and regular 
relaxation. 
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 Include restorative postures, pranayama, meditation, mantra, body 
scanning, constructive rest postures etc. 

 Often pain is present too and mindfulness, body scans, deep 
breathing can potentially help. 

 

5.4 Discussion 

The aim of this Delphi study was to establish key components of yoga interventions 

important for reducing depression and anxiety in people diagnosed with cancer. The 

study was carried out online over two rounds with yoga teachers and therapists from 

two different countries who have expertise in teaching people with cancer and mental 

health. This research focused on dosage of yoga (frequency and duration of yoga 

practice) and approaches and techniques to be included or avoided – both generally, 

and specifically for different types of cancer, treatments or stages. While consensus 

(≥75% agreement) was achieved for several items in these areas, the analysis also 

revealed items for which disagreement was present.  

 

5.4.1  Recommendations for degree of symptom severity  

Consensus was reached among participants for yoga being helpful in reducing 

depression and anxiety symptoms in people with cancer in the mild and moderate 

range, but not in the severe range. Participants identified considerations in relation to 

the following areas: the need for combination of yoga with other therapies/care, 

individualisation of practice, yoga teachers/therapist skills/qualifications in determining 

levels of depression or anxiety, barriers to participation and types of yoga to avoid for 

severe symptoms. As mentioned in Chapter 3, very few clinical trials of yoga 

interventions in people with cancer have focussed on depression or anxiety and none 

have investigated the effects in participants with clinical levels of symptoms. Future 
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research with participants experiencing clinically significant symptomatology at the 

different levels (mild, moderate, severe) will help provide empirical evidence regarding 

differential effects of yoga depending on symptom severity. 

 

5.4.2  Recommendations for dosage of the intervention 

The recommendations for dosage of yoga to achieve mental health benefits did not 

reach consensus in the two rounds conducted. Participants did not agree with yoga 

dose levels for depression and anxiety found by de Manincor and colleagues (2015): 

“a minimum amount of 15 minutes (or preferably 30 to 40 minutes) per day, for a 

minimum of four (or preferably five to six) times per week, over a minimum period of 

six weeks”. It is possible that additional rounds may have led to consensus being 

reached, and similarly to the previous section, future clinical trials utilising different 

dosages would help in determining the optimal treatment parameters for alleviation of 

depression and anxiety symptoms.  

 

5.4.3  Recommendations on general approaches and techniques to include and 

avoid 

Based on the findings from de Manincor and colleagues (2015) and application to 

people with cancer, participants reached consensus on 15 out of 20 

approaches/techniques for depression and 18 out of 26 for anxiety. At least one 

component for reducing both depression and anxiety symptoms reached consensus 

for being very important/essential in each of the components of yoga investigated 

(which largely covered the eight limbs of yoga encompassed in the areas of: postures, 

meditation, breathing, relaxation, values and lifestyle). In the postures category, most 
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of the participants considered coordinated breath with movement to be very important 

or essential for relieving both depression and anxiety symptoms. Another technique 

rated as very important or essential for both depression and anxiety symptoms was 

abdominal breathing. Abdominal or diaphragmatic breathing is considered a core 

component of yoga and evidence exists pointing towards it being an effective 

relaxation technique with beneficial effects on depression, anxiety and stress 

symptoms (Chen et al., 2017; Hopper et al., 2019; Ma et al., 2017). These benefits 

are thought to occur via decreased in cortisol and vagal activation of GABA pathways 

(Ma et al., 2017), suggesting diaphragmatic breathing acts directly on mechanisms 

that reduce unwanted symptoms. Two other items in the breath regulation category 

were rated as very important/essential to include (focus on exhalation, regulating the 

breath to be calm and steady) for reducing anxiety, and research exists to validate 

these views. For example, it has been shown that prolonged expiratory breathing led 

to significantly increased parasympathetic activity (Komori, 2018).  

 

Interestingly, no approaches or techniques were identified by consensus as being very 

important or essential to avoid for reducing depression symptoms in people with 

cancer. Comments from participants indicated that techniques to avoid would vary 

depending on the individual and generalisations could not be made, hence this may 

have been a reason why consensus was not achieved. Regarding anxiety, four 

recommendations achieved consensus and these related to the type of meditation 

practice, the environment the yoga practice was conducted in and the nature of the 

techniques that could increase anxiety such as those that emphasise performance 

and competition and those that require complex instruction.  
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5.4.4  Recommendations for different types of cancer 

Participants reached consensus for five out of nine modifications to yogic approaches 

and techniques for particular types of cancer (breast, lung, brain) for depression and 

zero out of four for anxiety. It would be worthwhile to explore this area further with 

professionals from other disciplines such as physicians and physical therapists to 

incorporate their expertise and views regarding modifications for different types of 

cancer. The American College of Sports Medicine in 2010 convened a roundtable to 

discuss the exercise guidelines for people diagnosed with cancer (Schmitz et al., 

2010). The review publication arising from this contained detailed considerations 

regarding exercise prescriptions for various types of cancer (breast, prostate, colon, 

haematologic, gynaecologic). This included specific information on cancer site-specific 

contraindications, risks of injury, intensity of exercise, and recommendations for 

aerobic and resistance training (Schmitz et al., 2010). It also mentioned exercises with 

special considerations such as yoga, but a research gap was identified for most 

cancers. It would be valuable to update this information with new research since that 

publication and carry out additional research to address any remaining gaps for yoga 

practices.  

 

5.4.5  Recommendations for different stages of cancer 

Five out of 11 items for depression and three out of eight for anxiety met consensus 

in this section. The modifications relating to different cancer stages such as when bone 

metastases are present or in the palliative setting recommended by participants 

related to avoiding vigorous or end of range motion postures and incorporating 
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approaches and techniques in the non-physical (i.e. not asana) limbs of yoga. While 

there are risks and considerations to undertaking physical activity in these settings, 

evidence suggests physical activity is beneficial and safe in individuals with end-stage 

cancer (Albrecht & Taylor, 2012). Although consensus was not met for items regarding 

avoiding back bends or forward folds, this is an important consideration given they 

involve spinal flexion and extension, in particular the axial skeleton (or spine) is a 

frequent site for cancer metastases (Guo, Mallaiah, et al., 2020; Guo & Molinares, 

2019; Guo, Ngo-Huang, et al., 2020). Spinal metastases put people at risk for 

compression fracture, pain, and cord compression, which can lead to significant loss 

of function and decreased survival (Loblaw et al., 2003; Maccauro et al., 2011; Yu & 

Hoffe, 2021). In addition, caution is recommended for bone metastases present in 

other parts of the body, such as the pelvis, ribs and shoulder (Mina et al., 2018). Thus, 

prior assessment and careful selection of yoga postures and movement when 

practicing yoga are critical in people with bone metastases (Guo, Mallaiah, et al., 2020; 

Guo & Molinares, 2019). Recommendations have been made that yoga prescriptions 

should be unique to each person’s condition and a one-on-one practice can allow 

tailoring of poses, as well as inclusion of other yoga practices such as gentle breathing, 

relaxation and meditation can address the needs of the person while avoiding greater 

risks (Guo, Mallaiah, et al., 2020; Guo & Molinares, 2019). Recommendations of 

exercise programs have also been made for individuals with bone metastases which 

could be included in yoga programs and interventions. For example excluding the use 

of body parts involving lesions and therapists explaining exercises and precautions in 

detail to ensure safety (Habelsberger, 2021). 
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5.4.6  Recommendations for different cancer treatments 

Five out of five items for depression and two out of two for anxiety met consensus 

regarding recommendations for different cancer treatments. These approaches and 

techniques related to adjustments to practice if neuropathy is present, avoiding 

strenuous practice for people with medical devices (surgical drains) and post-surgery, 

avoiding certain postures (forward folds) for those with abdominal surgery and using 

particular practices (yoga nidra) to help with the effects of chemotherapy.  

 

Two yoga modification recommendations were made for modifications for individuals 

with chemotherapy-induced peripheral neuropathy (CIPN). This type of neuropathy is 

a common side effect of cancer treatment that can arise and persist after 

chemotherapy completion and is characterised by pain, tingling, numbness, and 

weakness. Winters-Stone et al. (2017) found symptoms persisted in 50% (of a sample 

of 500 people with cancer) up to six years following completion of chemotherapy, and 

this was associated with worse physical functioning, more disability and increased risk 

of falls compared with those with no neuropathy Accordingly, it is understandable that 

recommendations were made regarding this effect of cancer treatment.   

 

The recommendation to avoid vigorous/strenuous practice following surgery aligns 

with recommendations made by Exercise and Sports Science Australia (ESSA) to 

avoid high intensity exercise in the immediate weeks following surgery (Hayes et al., 

2019). This is of high relevance as it is estimated that in 2015 80% of the ~15.2 million 

new cancer cases required surgery (Sullivan et al., 2015) and in 2018 9.5 million 

people with cancer required at least one operation (Zafar et al., 2019). While 
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participants recommended avoiding strenuous practice for those with medical devices, 

it was encouraging that the presence of medical devices was not seen as a barrier by 

any of the participants who had not practiced yoga in the cross-sectional survey of 

people with cancer carried out as part of this overall project (Chapter 4). Other effects 

of cancer treatment that may have positive or negative implications for design of yoga 

interventions that could be explored in further studies include cardiovascular changes 

(damage or increased cardiovascular disease risk), pulmonary changes, changes or 

damage to musculoskeletal soft tissues, impaired immune function and/or anaemia, 

lean mass losses (Schmitz et al., 2010).  

 

5.4.7  Open-ended comments from participants  

Participants provided valuable comments in the open-ended sections of the surveys. 

The comments were categorised into the overarching areas of the study, that is 

sections on the various components or limbs of yoga (e.g. physical postures, 

breathing, meditation) and sections on cancer-specific modifications (type of cancer, 

and stage). 

 

Participants emphasised the importance of maintaining safety and various aspects 

relating to this such as individuals having medical clearance to practice yoga after 

surgery or if bone metastases are present; the teacher/therapist being guided by other 

healthcare professionals; the use of modifications with props to assist with postures, 

specifically mentioning the use of these for those with bone metastases; the 

importance of individualisation; and avoiding sun salutes. The need to maintain safety 

and manage risk has also been highlighted for exercise participation (as a comparison 
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with another type of physical activity) in this population, with recommendations 

including making specific modifications to the exercise regimen so that the individual 

can exercise safely and still achieve the desired physical and mental benefits (Mustian 

et al., 2012). Regarding medical clearance for exercise, the American College of 

Sports Medicine (ACSM) has recently updated its preparticipation exercise guidelines 

for all persons in an attempt to reduce barriers to exercise by removing a requirement 

for medical clearance for individuals whose risk of an adverse cardiac event during 

exercise are low, including exercise naïve persons (Riebe et al., 2018). In addition, 

the Australian ESSA recommends medical clearance be considered on a case-by-

case basis (Hayes et al., 2019). However there are certain circumstances when 

medical clearance is recommended, such as for those with peripheral neuropathy, 

musculoskeletal issues, bone metastases, cardiopulmonary disease, or those that 

have had lung or abdominal surgery (Campbell et al., 2019). Thus, the 

recommendations given here for yoga are broadly in line with those for exercise.  

 

The importance of individualisation of the practice to each person was strongly 

emphasised by participants throughout the survey. An individualised approach is 

based on the therapeutic application of yoga and is tailored to the condition of the 

individual being treated (Rioux, 2015). The individualisation of practice is again in line 

with recommendations for exercise prescriptions in people with cancer (Cormie et al., 

2018; Hayes et al., 2019; Schmitz et al., 2010). The ACSM for example recommends 

that exercise prescriptions be individualised according to a person’s pre-treatment 

aerobic fitness, medical comorbidities, response to treatment, and the immediate or 

persistent negative effects of treatment that are experienced at any given time 



CHAPTER 5: DELPHI STUDY 

 159 

 

(Schmitz et al., 2010). Individualisation can work well in the real world but when 

applied to research is problematic as there is tension between the desire for 

reproducible protocols in a scientific setting and the fluid and adaptable nature of 

complementary and alternative medicine (integrative) therapies such as yoga wherein 

a plethora of treatment elements and variations exist and adaptation to the individual 

is common (Sherman, 2012). Suggestions have been made regarding how to navigate 

this issue. For example, Rioux (2015) suggests conducting “effectiveness” trials with 

flexible, semi-standardised treatment protocols, incorporating some individualised 

tailoring, to account for variation in the condition and circumstances of individuals 

throughout the intervention.  

 

An individualised yoga practice is usually delivered in a one-on-one setting with a yoga 

instructor, but as mentioned previously, at the present time yoga is mostly conducted 

in a group class format. If looking at mental health effects, the difference between 

group and individual interventions becomes important as being part of a group may 

have other/additional effects for depression and/or anxiety. In this present study, 

participants emphasised the importance group classes and engagement with sanga 

(or community), and how this can provide a common space and shared experience. 

This concept of shared experience (and connectedness) has also been recognised in 

other studies as an important aspect of yoga practice. For example, in a qualitative 

study in women with major depression who took part in an 8-week yoga study, 

participants reported a profound connection with others that was present even with no 

dialogue, and being in the presence of others and sharing an experience was 

beneficial (Kinser, Bourguignon, Taylor, et al., 2013).These psychological aspects 
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must also be taken into account when designing clinical trials and thus would in turn 

inform implementation of yoga programs in the community. To date, there has been 

no direct comparison of these two different delivery modalities in this field of research, 

and this is the focus of the next chapter.  

 

5.4.8  Strengths of the study 

The strengths of this study include it being the first to provide data on 

recommendations of yoga teachers and therapists for approaches and techniques to 

address depression and anxiety symptoms in people with cancer. Other strengths 

include the considerable expertise and experience of participants, and the use of the 

comprehensive and reproducible Delphi method. In addition, the recommendations 

made by the experts went beyond what was derived from the previous literature; thus, 

potential modifications were added that would not otherwise have been realised by a 

review of the literature. 

 

5.4.9  Limitations and future research 

There are several limitations to be acknowledged for this study. Firstly, the Delphi 

methodology is time intensive on behalf of the participants, which can lead to 

challenges with recruitment and response rates. The sample size achieved in this 

study was relatively small, despite making personalised invitations to almost 90 

potential participants, though all but one participant completed the second round, 

indicating interest in the study and engagement with the research process (indeed the 

PhD candidate did receive this positive feedback via email from several participants). 

Future studies would benefit from having a larger number of participants to maximise 
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depth and diversity in responses. Nevertheless, this is the first study conducted in this 

area, and although larger numbers of participants increase the reliability of group 

decision-making, improvements with groups sizes above 12–15 participants are small 

(Murphy et al., 1998). A potential limitation stemmed from the use of previous 

published research (from the Delphi study by de Manincor et al. 2015) as the starting 

point for this study. The use of this modified Delphi technique may have introduced 

bias from the participants when rating the structured statements in round one. 

However, this is a recognised approach for Delphi studies and participants were given 

opportunities throughout the survey to make comments and additional 

recommendations. These were taken into account and added for rating in the second 

round if it was a new item not included in the first round. Furthermore, whilst an effort 

was made to include a reasonable number of participants with a diversity of knowledge 

and expertise, the results generated here cannot represent the views of the overall 

yoga teacher and therapist community. Indeed, participants were only from Australia 

and USA, and therefore views from other parts of the world such as Europe or India – 

which may have different cultural and professional views – were not included. Inclusion 

of experts from other countries will be important in further studies.  

 

Future research should also further examine items that did not reach consensus and 

determine reasons why. This may be done via focus groups where discussion is 

easier; and investigate any recommended modifications to practices and techniques 

for different cancer and treatment-related symptoms/effects such as lymphoedema, 

peripheral neuropathy, cachexia, sarcopenia, cognitive impairment and cardiac 

issues. 
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5.4.10  Conclusion  

The current Delphi study with yoga teachers and therapists generated a range of 

recommendations for practices and techniques to include and avoid for reducing 

depression and anxiety in people with cancer. The reinforce the view that yoga is a 

complex intervention where many components are available, and these can be 

modified to suit different needs and circumstances. The recommendations presented 

here were used to develop and evaluate a yoga intervention for the reduction of these 

mental health symptoms in this population.  
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Chapter 6: Online randomised clinical trial of group 

and individual yoga for depression and anxiety in 

women with breast or gynaecological cancer  

 

6.1 Introduction  

A cancer diagnosis can have a substantial impact on mental health and wellbeing. 

Depression and anxiety can occur as a result of the physical and mental challenges 

of cancer and its treatment. These psychological issues in turn can hinder cancer 

treatment and recovery, as well as negatively affect quality of life and survival. Given 

the prominence of these sequelae in terms of prevalence and the considerable 

negative consequences they cause, it is critical that these symptoms are addressed 

in those affected. The practice of yoga has been identified as a promising approach to 

improve depression and anxiety symptoms in people with cancer. Establishing the 

effects of yoga for mental health in cancer is critical for appropriate supportive care 

and survivorship planning. 

 

Multiple lines of evidence support the beneficial effects of yoga on depression and 

anxiety symptoms in people with cancer. Results from the systematic review and 

meta-analysis conducted as part of this PhD research found a significant moderate 

effect of yoga on self-reported depression and anxiety symptoms in mixed cancers 

(depression: g = -0.419, 95% CI -0.558 to -0.281, p < 0.001; anxiety: g = -0.347, 95% 

CI -0.473 to -0.221, p < 0.001) (Chapter 3, Gonzalez et al., 2021). More recent meta-

analyses in women with breast cancer have also found significant effects in favour of 
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yoga (Hsueh et al., 2021; Yi et al., 2020). Two trials published since to the 

aforementioned meta-analyses also included depression and anxiety outcomes. A 

pilot RCT of a yoga intervention was published in early 2022 consisting of four 

individual 30-minute sessions during chemotherapy in 44 people diagnosed with 

gastrointestinal cancer (Sohl et al., 2022). A larger decline in depressive symptoms 

was observed following the intervention in the yoga group versus the control (-2.3 t-

score point difference, d = 0.3) (Sohl et al., 2022). Another study in women with early-

breast cancer consisted of an 8-week yoga intervention and found significant 

reductions in depression [inter-group effect, T1: 1.49 (95% CI 0.48 to 2.50; P = 0.004)] 

and anxiety [T1: 1.18 (95% CI 0.20 to 2.17; P = 0.018)] symptoms (Liu et al., 2022). 

Additionally, results from the survey reported in Chapter 4 showed that in an Australian 

sample of people diagnosed with cancer, stress relief was a major reason for 

practicing yoga and most participants reported feeling relaxed as a benefit of practice. 

 

Despite the growing number of clinical trials of yoga in cancer populations, few of the 

studies to date focussed specifically on the psychological sequelae of cancer and its 

treatment (including depression and anxiety) and thus it is likely that programs were 

not designed to address these. This is exemplified by the finding that only three of the 

26 studies included in the systematic review and meta-analysis carried out here and 

presented in Chapter 3 evaluated depression/anxiety as primary outcomes. This lack 

of research on individuals with clinically significant levels of depression and anxiety is 

a notable gap in the evidence base as it not only limits the statistical power to detect 

intervention effects but also casts doubt on the generalisability to people experiencing 

clinically significant symptomatology. Therefore, it is important that eligibility criteria 
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for interventions include current depression or anxiety, as this will increase the 

likelihood of finding evidence of greater relevance to clinical practice.  

 

Web-based (or online) interventions are increasingly used in supportive cancer care 

to address the variety of needs experienced by people diagnosed with cancer. 

Findings from systematic reviews reveal a variety of published trials in this area 

including web-based social support groups, self-guided psychosocial and physical 

activity programs, information and education platforms (McAlpine et al., 2015; Post & 

Flanagan, 2016). There have also been a number of trials published more recently 

specifically in the area of psycho-oncology, with promising findings (i.e. reductions in 

cancer-related stress and quality of life improvements) (Beatty et al., 2019; Beatty et 

al., 2016; Cockle-Hearne et al., 2018; Ringwald et al., 2019; Russell et al., 2018; Urech 

et al., 2018; van den Berg et al., 2015; Willems et al., 2017). However, research 

incorporating online yoga (also referred to as TeleYoga) in cancer populations is scant. 

To date, two groups have published studies of online yoga interventions in people with 

cancer. Addington and colleagues (2018) carried out a one-group pilot study of a 12-

week cancer-adapted live (synchronous) yoga program in women undergoing 

treatment for breast cancer. This was a small study with four participants attending 

between 1–11 of 12 yoga sessions. Participants reported both positive and negative 

experiences with the online yoga delivery, providing valuable feedback for future 

studies including the importance of minimising technological challenges.  

 

Another research group conducted two studies (described in four publications) in 

people diagnosed with myeloproliferative neoplasms, one feasibility study with 38 
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participants and one pilot randomised controlled trial with 48 participants (Eckert et al., 

2017; Huberty et al., 2019; Huberty et al., 2017; Huberty et al., 2016). These studies 

utilised an online yoga platform with a series of 60-minute yoga videos to be carried 

out by participants over 12 weeks. The results showed that the intervention was 

feasible (Huberty et al., 2017; Huberty et al., 2016) and there was a small (d = -0.3) 

and moderate (d = -0.78) positive effect of yoga on anxiety and depression symptoms 

respectively (Eckert et al., 2017; Huberty et al., 2019). Online interventions may be 

attractive options due to the convenience of attending from home, availability for those 

not close to providers and thus potential to reach a larger number of people in the 

community; and barriers to in-person activities that people with cancer experience 

such as immunosuppression (resulting in increased risk of contracting infectious 

diseases when in public), fatigue, pain, and nausea. 

 

The consequences of the coronavirus disease 2019 (COVID-19) pandemic 

commencing in early 2020 had a profound impact on integrative oncology services 

which provide yoga and other supportive care modalities to people with cancer. 

Coronavirus disease and associated restrictions such as lockdowns and physical 

distancing regulations catalysed the transfer of traditional in-person services to 

telehealth (phone and video) formats. Various reports of this transition have been 

published, documenting the successes, experiences and lessons learned (Ben-Arye 

et al., 2021; Emard et al., 2021; Gentile et al., 2021; Knoerl et al., 2021; Mao et al., 

2021; Narayanan et al., 2020; Narayanan et al., 2021). Regarding yoga sessions 

specifically, one group conducted a study conducted at Memorial Sloan Kettering 

Cancer Center using videoconferencing software and found online classes were well 
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received, with over 95% of participants being extremely satisfied with the sessions and 

just over 80% reporting extreme anxiety/stress reductions as a result of class 

participation (Trevino et al., 2021). Another group reported the shift of a clinical yoga 

trial from in-person to remote delivery which resulted in an increased recruitment rate 

(Knoerl et al., 2021).  

 

Results from Chapter 4 showed that online yoga practice is amenable to people 

diagnosed with cancer, with 73.5% of survey participants indicating interest in this 

mode of delivery. All this taken together (including the encouraging findings from 

preliminary research of online yoga trials in cancer discussed in the previous 

paragraph) provide impetus to undertake further research using online yoga 

interventions for mental health symptoms. 

 

As seen from the systematic review and meta-analysis of published clinical trials 

(Chapter 3, Table 3.1), in addition to survey data from people diagnosed with cancer 

(Chapter 4, Table 4.3), yoga is mostly undertaken in group settings. Group classes 

are popular and appear to be suitable for many people. However, participation in 

groups may not be appropriate for everyone, especially those affected by depression 

and/or anxiety. For example, people who experience anxiety may not want to 

participate in group programs due to fear of exacerbation of symptoms (whether in 

person or online). Conversely, some people may actually benefit from group classes, 

with potentially beneficial effects of social interaction and connectedness, 

psychological symptoms and experiences of isolation characteristic of depression 

(Field et al., 2013; Kinser, Bourguignon, Taylor, et al., 2013) as well as measured 
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cortisol levels refs (Field et al., 2013). Yoga is also taught individually in one-on-one 

sessions, with a personalised approach being tailored to the needs of each person. 

This is often referred to as yoga therapy (Desikachar et al., 2001; Khalsa et al., 2016; 

Kraftsow, 1999; Rioux, 2015). Recent research has shown the benefit of individualised 

yoga sessions on depression and anxiety (de Manincor et al., 2016). However, whilst 

both group and individualised yoga interventions have shown potential mental health 

benefits, to date there has been no direct comparison of the efficacy of these two 

different delivery modalities. Such investigation is important to help identify the 

approaches that support effective intervention for depression and anxiety and to 

maximise cost-effectiveness (as there are differences between the costs for group 

versus individual sessions). 

 

As described in section 2.8.2 yoga can be classified as a complex intervention and 

this is associated with methodological challenges in the context of clinical research. 

For example, defining the content and delivery of interventions is not straightforward 

given the multiplicity of yoga styles, variety of components (postures, breathing, etc) 

and approaches and techniques within each and differences between practitioners’ 

training and focus. To address these challenges, a set of guidelines has been 

developed providing a systematic framework for developing yoga intervention 

protocols (Sherman, 2012). Included in the guidelines are recommendations regarding 

the dose, components of the intervention, specific class sequences and dealing with 

modifications. A suggestion by Sherman regarding techniques to use when choosing 

which elements to include in a program is a formal Delphi process with senior 

instructors (Sherman, 2012). This current study implemented this approach, which has 
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also been used previously in a clinical trial of a yoga intervention that resulted 

significant benefits on various mental health-related outcomes in participants with 

increased depression/anxiety symptoms (de Manincor et al., 2016). 

 

6.1.1  Purpose of the study 

While the research on yoga for treating depression and anxiety in people with cancer 

appears promising, the literature assessing the effects of online yoga interventions in 

individuals affected by these disorders is currently limited. As such, the purpose of this 

study was to examine the feasibility and preliminary efficacy of a 6-week online yoga 

intervention (comparing group and individual programs) for women diagnosed with 

breast or gynaecological cancer who had completed chemotherapy/radiotherapy and 

meeting diagnostic criteria for an affective disorder and elevated depression and/or 

anxiety symptoms. Given this was a feasibility study, the cancer populations included 

were limited to a related group of cancers (those affecting the female reproductive 

system) to reduce disease heterogeneity. The study incorporated both quantitative 

and qualitative data collection methods, making it a mixed methods study.  

 

6.1.2  Research questions 

The research questions guiding this study were: 

1. Is an online yoga intervention (group and individual sessions) feasible to 

implement among women diagnosed with breast or gynaecological cancer and 

what is the preliminary efficacy on depression and anxiety symptoms? 
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2. What is the acceptability and effect of online group and individual yoga on other 

outcomes related to cancer and its treatment: distress, perceived stress, quality 

of life, fatigue, physical and mental health? 

3. Are there any suggested differences between online group and individual 

sessions in respect to feasibility and mental health outcomes, as assessed via 

an exploratory analysis?  

 

6.2 Methods 

6.2.1  Trial design  

The design of the study was a randomised comparative trial comparing group yoga 

sessions to individual sessions. Participants were allocated using a 1:1 allocation ratio. 

In both groups participants attended one 60-minute yoga session per week and were 

provided with a pre-recorded video to undertake additional practice in between 

sessions. The study was conducted in accordance with the Declaration of Helsinki, 

and was approved by the University of Western Sydney, Human Research Ethics 

Committee (approval number H13735). The trial was prospectively registered on the 

Australian New Zealand Clinical Trials Registry (http://www.anzctr.org.au): 

ACTRN12620001115921. A CONSORT checklist is provided in Appendix J. 

 

Questionnaires were administered using the REDCap electronic data capture software 

(Harris et al., 2009). For primary and secondary outcomes, validated questionnaires 

were administered at baseline, week 4 and 6; a weekly survey assessed depression 

and anxiety symptoms, additional yoga practice and adverse events (see Table 6.1 

for details). Each participant was assigned a unique identifier via REDCap. Although 
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the nature of the intervention did not allow for blinding of the instructors or participants, 

in order to minimise participant expectancy, no study literature identified either group 

as more efficacious. As all measures were self-report, blinded assessors were not 

required.  

 

Table 6.1 Schedule of assessments for the online yoga intervention 
 

 

6.2.2  Participant recruitment and eligibility  

Participants were recruited through a variety of sources: social media paid advertising; 

promotion via stakeholder networks and cancer support groups (via email newsletters, 

flyers, social media posts (Appendix K), stories in two Australian local newspapers); 

clinical trial promotion platforms/registries (Register4, Breast Cancer Network 

   Week 
 Screening 

and 
enrolment 

Baseline  1 2 3 4 5 6 

Eligibility screening 
and randomised 
group allocation 

ü        

Demographic 
details 

ü        

HADS ü ü ü ü ü ü ü ü 
DASS-21  ü    ü  ü 
EORTC QLQ-C30  ü    ü  ü 
EORTC QLQ-FA12  ü    ü  ü 
PROMIS Global-10  ü    ü  ü 
PSS  ü    ü  ü 
Additional yoga 
practice and 
adverse events 

  ü ü ü ü ü ü 

Evaluation        ü 
HADS: Hospital Anxiety and Depression Scale 
DASS-21: Depression Anxiety Stress Scale short  
EORTC QLQ-C30: European Organisation for Research and Treatment of Cancer QLQ-C30 
EORTC QLQ-FA12: European Organisation for Research and Treatment of Cancer QLQ-FA12 
PROMIS Global-10: Patient-Reported Outcomes Measurement Information System Global-10 
PSS: Perceived Stress Scale 
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Australia, HealthMatch, ClinTrial Refer); promotion through Chris O’Brien Lifehouse 

via flyers and banners. The Participant Information Sheet is presented in Appendix L. 

Recruitment took place between January 2021 and November 2021 and the 

intervention was conducted between April 2021 and December 2021. Interested 

participants were initially assessed for their eligibility via a Qualtrics (Provo, Utah, 

USA) pre-screening survey, and then further assessed for eligibility (following 

informed consent) via a screening session conducted over Zoom (Zoom Video 

Communications Inc., San Jose, CA, USA) which included completion of several 

modules of the Mini International Neuropsychiatric Interview (MINI) version 7.0.2 

(Sheehan et al., 1998). The following disorders formed part of the inclusion criteria: 

major depressive disorder, generalised anxiety disorder, post-traumatic stress 

disorder, social anxiety disorder, panic disorder. Meeting criteria for any of the 

following diagnoses precluded participation: manic and hypomanic episodes, 

antisocial personality disorder. Elevated depression/anxiety symptoms were defined 

by a HADS depression and/or anxiety score of at least 8, as recommended by the 

developers of the scale (Snaith & Zigmond, 1994). Those satisfying all entry criteria 

(inclusion and exclusion criteria are shown in Table 6.2) were invited to enrol into the 

study.  
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Table 6.2 Participant inclusion and exclusion criteria 
 

Inclusion criteria 
1. Aged 18 or older 
2. Ability to speak and understand English 
3. Meet diagnostic criteria for a mood or 

anxiety disorder (assessed using the 
MINI International Neuropsychiatric 
Interview version 7.0.2)  

4. HADS depression and/or anxiety score 
of at least 8 

5. Have been diagnosed with a 
breast/gynaecological cancer (breast, 
ovarian, uterine, cervical, etc) within the 
last five years 

6. Completed chemotherapy/radiotherapy 
(stable hormone therapy, targeted 
therapy or immunotherapy allowed) 

7. Medication (including herbal 
medications, such as St John’s wort) 
and professional mental health 
assistance being unchanged for three 
months 

8. Have adequate general health to be 
involved in the yoga program 

9. Not taking corticosteroids 
10. Have regular reliable access to the 

internet and a device with a web 
camera 

Exclusion criteria 
1. Serious injury or physical ailment (which 

yoga may negatively exacerbate), medical 
or psychological disorder likely to preclude 
completion of the trial  

2. Have been undertaking yoga classes or a 
personal yoga practice, an average of 
more than once a week, over the past 
three months 

 

Clinical and demographic variables were recorded during the screening session if a 

participant was eligible and enrolled into the study. These variables included age, sex, 

marital status, country of birth, highest level of completed education, employment 

status, mental health diagnoses, previous yoga practice, cancer type, cancer stage, 

time since treatment completion. 

 

The number of potential participants screened and enrolled and the number of 

participants completing all data collection time points were tracked to evaluate 

recruitment and retention rates for the study. 
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6.2.3  Sample size calculation  

As this is a feasibility study a formal sample size calculation was not carried out. 

Published research recommends an initial pilot trial size per group to be 15 when a 

medium (0.5) and 25 when a small (0.2) effect size is expected in an appropriately 

powered clinical trial (Whitehead et al., 2016). From the meta-analysis conducted as 

part of this overall project and those performed by others, we expected the effect size 

of the yoga intervention to be in the medium range (with a sample size of 15). The 

estimated dropout rate over multiple yoga trials in people with cancer has been 

calculated as approximately 18% (Cramer, Haller, et al., 2016), and based on this 

figure a 20% expected dropout rate from baseline to study endpoint was estimated for 

this study. Adding this dropout rate, the target sample size was 20 per group (for a 

final endpoint sample size of 16 per group).  

 

6.2.4  Randomisation  

Participants were randomised based on an allocation sequence generated by an 

independent person not involved in the study using an online randomisation software 

application (https://www.sealedenvelope.com/) and 2x2 block sizes (e.g. 

ABAABBABA). Pieces of paper with the group allocation (group class or individual 

sessions) were placed in sealed opaque envelopes bearing the sequential order 

number to ensure participant allocation based on the pre-determined randomisation 

sequence. The researcher then allocated participants who met all eligibility criteria and 

enrolled into the study by selecting the next consecutively number sealed opaque 

envelope that contained the allocation. 
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6.2.5  Yoga program 

Participants attended one instructor-led group or individual yoga session per week for 

six weeks. The duration of six weeks was chosen in line with the recommendations 

from experts reported in the de Manincor et al. (2015) study as the minimum duration 

to achieve benefit from yoga for depression and anxiety symptoms. The results from 

this study were chosen given consensus was not met for this parameter in the Delphi 

study conducted as part of this PhD thesis. Each yoga session lasted 60 minutes and 

was delivered using the Zoom videoconferencing platform (Zoom Video 

Communications Inc., San Jose, CA, USA). Participants were instructed to set up 

enough space in their home, taking care to be away from hazards and have their 

cameras on so that the instructor could see them. All yoga sessions were delivered by 

one IAYT (International Association of Yoga Therapists) registered yoga therapist 

trained at the 500-hour level with 12 years’ experience, including specific experience 

teaching people diagnosed with cancer as well as mental health symptoms.  

 

The intervention was a form of viniyoga which is based on the principle of the classical 

system of yoga of linking the practice to the individual and their particular needs and 

circumstances (Desikachar et al., 2001; Khalsa et al., 2016; Kraftsow, 1999). The yoga 

practices for both groups followed the consensus-based guidelines to reduce 

depression and anxiety symptoms developed in the Delphi study described in Chapter 

5. Yoga practices progressed in difficulty over the six weeks and built on skills 

introduced in prior sessions.  
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General sequencing  

Each group session followed the following format:  

1. 10 minutes: centering, guided self-check-in, breath awareness.  

2. 30–40 minutes: breath centric movements and breath regulation/awareness in 

the vinyoga tradition.  

3. 10 minutes: yoga nidra guided meditation/relaxation or pranayama (e.g. 

anuloma ujjayi, humming bee breath).  

4. 5 minutes: seated cultivation of yoga philosophic principles (e.g. non – harming, 

acceptance, mindfulness, loving kindness, witnessing). 

 

Individual sessions followed a similar format but were adjusted based on therapist 

observations and feedback provided by the participants (and according to their 

presenting symptoms, needs, abilities and circumstances). Some discussion at the 

start and end between the therapist and participant occurred to guide practice and 

deepen understanding through education about yoga, specific needs to student to 

support practice development and address personal concerns. This discussion did not 

happen in group setting. 

 

Three rounds of the group program were conducted. The first was kept small (three 

participants) to allow familiarisation with the technology and being able to monitor 

multiple participants remotely. The group program was kept constant over the three 

rounds to maintain fidelity with modification of postures as needed to meet the physical 

ability of each participant.  

 



CHAPTER 6: RANDOMISED CLINICAL TRIAL 

 177 

 

Shortened versions (ranging between 12 and 20 minutes in duration) of the yoga 

program were recorded by the yoga instructor and introduced for additional practice 

following the first structured session and over the course of the intervention. Links to 

these recorded videos were provided to participants and they were instructed to 

practice as often as possible in between the instructor-led sessions. The instructor 

encouraged participants to make mindful movements, to only move and breathe in 

ways that felt comfortable and offered corrections and adjustments with verbal cues, 

further explanation and demonstration of poses to participants. Straining and engaging 

in painful movements were discouraged. Participants were encouraged to use 

common household items as props where necessary during the study such as chairs 

to assist with balance, pillows for a bolster or a bed for relaxation and meditation 

practices.  

 

6.2.6  Safety considerations 

For safety purposes during the instructor-led sessions, an adverse event management 

plan was implemented (shown in Appendix M). This plan was devised by the candidate 

with the assistance of an experienced yoga therapist (registered therapist trained at 

the 500-hour level). In addition, the candidate attended the group sessions only (with 

their camera turned off to avoid distractions) to monitor the safety of participants. 

Participants were encouraged (but not required) to be accompanied during the session 

or assessments.  
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6.2.7  Outcome measures 

Primary outcome measures 

The primary outcomes of the trial were feasibility and preliminary efficacy for 

depression and anxiety symptoms.  

 

Feasibility  

The feasibility outcomes were defined a priori, as recommended in the CONSORT 

statement for randomised pilot and feasibility trials (Eldridge et al., 2016). The online 

yoga intervention was deemed feasible if: at least 50% of the eligible individuals 

consent to participate, at least 60% of the participants attend half of the yoga sessions 

and 60% of participants complete at least one follow-up time point. The number of 

participant dropouts were recorded including reasons (when provided).  

 

Hospital Anxiety and Depression Scale (HADS) 

Preliminary efficacy on depression and anxiety symptoms was measured using the 

HADS. The HADS is a 14-item self-report scale originally developed to detect anxiety 

and depressive states in the setting of a hospital medical outpatient clinic (Zigmond & 

Snaith, 1983). It is composed of seven depression-related questions and seven 

anxiety-related questions, each with a score range of 0 to 21. Participants answer 

each item thinking about how they felt and/or behaved during the past week. Scores 

of 0–7 are considered normal (non-clinical), 8–10 mild, and 11–15 moderate and 16 

or more severe (Snaith & Zigmond, 1994). The HADS has demonstrated good 

psychometric properties in both healthy subjects and clinical populations (Herrmann, 

1997). 
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The HADS was developed to assess depression and anxiety that avoids reliance on 

the measurement of somatic symptoms (such as fatigue or insomnia) that may be 

experienced by people with cancer as part of the presenting illness and treatment. As 

such, it has been validated and used widely in cancer populations (Bjelland et al., 

2002; Mitchell et al., 2010; Vodermaier et al., 2009; Vodermaier & Millman, 2011).  

 

6.2.8  Secondary outcome measures  

Distress: Depression Anxiety and Stress Scale (DASS-21) 

The 21 item Depression Anxiety and Stress Scale (DASS-21) self-report questionnaire 

(Lovibond & Lovibond, 1995) is an abbreviated version of the empirically developed 

42 item Depression Anxiety and Stress Scales. Due to its brevity, the DASS-21 is 

better suited to clinical and research settings than the longer version. It has been used 

in a variety of settings since its development, including clinical and non-clinical groups 

(Antony et al., 1998; Crawford & Henry, 2003; Henry & Crawford, 2005) and may 

perform similarly to the HADS (Osman et al., 2012). It consists of three subsections of 

seven questions, pertaining to depression (DASS-D), anxiety (DASS-A) and stress 

(DASS-S). Higher scores indicate a higher level of symptoms. In this study the total 

DASS score was used as a composite measure of psychological distress, which has 

shown considerable validity (Alfonsson et al., 2017; Henry & Crawford, 2005), and 

derived by summing the scores of all individual items. It is recommended that raw 

scores from the DASS-21 be multiplied by 2 to enable comparisons with the 42-item 

scales as well as normative values (Lovibond & Lovibond, 1995) However, since 

comparison with normative values was not part of this study, this was not done. 
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Physical and mental health: Patient-Reported Outcomes Measurement Information 

System Global-10 (PROMIS Global-10) 

The PROMIS Global-10 is a brief measure of health status incorporating domains of 

global mental health (quality of life, mental health, satisfaction with social activities, 

and emotional problems) and global physical health (overall physical health, physical 

functioning, pain, and fatigue) (Hays et al., 2009). The questionnaire is not disease 

specific though extensive psychometric testing and validation has since been 

performed in large community and clinical samples (including people with cancer) 

(Cella et al., 2010; Flynn et al., 2013; Hays et al., 2009; Quach et al., 2016). Each of 

the 10 items comprises Likert scale response options on a 1 to 5 scale, except the 

pain item which is measured by an 11-point numeric rating scale. PROMIS scores are 

standardised and expressed as T-scores with a population mean of 50 and a standard 

deviation of 10 (Liu et al., 2010). According to PROMIS convention, all T-scores are 

calculated based on the item parameters from the original United States calibration 

sample (HealthMeasures, 2020). Higher scores represent better global 

mental/physical health. 

 

Perceived stress: Perceived Stress Scale (PSS) 

The PSS is a 10-item questionnaire used to measure self-perceived stress (Cohen et 

al., 1983). Items are rated on a 0 to 4 scale as perceived over the preceding month, 

with a maximum score of 40. Scores for the PSS are calculated by reversing the 

scores on the seven positively stated questions, and then summing across all the 

items (Cohen et al., 1983; Cohen & Williamson, 1988). Scores from 0 to 13 are 
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classified as low, 14 to 26 moderate, and 27 to 40 high perceived stress. Validity and 

reliability of the PSS has been established in people with cancer (Golden-Kreutz et al., 

2004).  

 

Quality of life: European Organisation for Research and Treatment of Cancer QLQ-

C30 (EORTC QLQ-C30) 

The EORTC QLQ-C30 (version 3) questionnaire was used to assess quality of life. It 

was designed to be cancer-specific, and the development and validation of the 

questionnaire have been published (Aaronson et al., 1993; Aaronson et al., 1996). 

The 30-item QLQ-C30 incorporates nine multi-item scales: five functional scales 

(physical, role, cognitive, emotional and social); three symptom scales (fatigue, pain, 

and nausea/vomiting); and a global health and quality of life scale. Several single item 

symptom measures are also included which assess additional symptoms commonly 

reported by people with cancer (dyspnoea, loss of appetite, insomnia, constipation 

and diarrhoea) and perceived financial impact of the disease. Each item is rated on a 

scale from 0 (not at all) to 4 (very much), with the exception of two items on the global 

health/quality of life scale which use modified 7-point linear analogue scales. The 

scoring procedure is detailed by the EORTC study group within written guidelines 

(available from https://www.eortc.org/app/uploads/sites/2/2018/02/Scmanual.pdf). In 

summary, the sum of responses to items in each scale is added and the total divided 

by the number of questions in the category. A linear transformation is then undertaken 

to convert this to a percentage scale with higher scores representing higher response 

levels. That is, a high score for the functional scales represents a high/healthy level of 

functioning and a high score for the global health status and quality of life represents 
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a high quality of life. Conversely, a high score for the symptom scales represents a 

higher level of symptoms/problems (Aaronson et al., 1993). 

 

A summary score has been recommended by the EORTC Quality of Life Group 

(Giesinger et al., 2016), which was used here. The summary score is calculated from 

the average of 13 of the 15 QLQ-C30 scores (the Global Quality of Life score and the 

Financial Impact score are excluded). Prior to calculating the average, the symptom 

scales are reversed to obtain a uniform direction of all scales. Higher scores indicate 

higher quality of life. 

 

Fatigue: European Organisation for Research and Treatment of Cancer QLQ-FA12 

(EORTC QLQ-FA12) 

Self-reported fatigue was assessed using the EORTC QLQ-FA12. This is a validated 

questionnaire that uses 12 questions to assess various aspects of cancer-related 

fatigue (physical, emotional, cognitive, social sequelae and interference with daily life) 

and is sensitive to change (Weis et al., 2017; Weis et al., 2019). It was designed to be 

used in conjunction with the quality of life questionnaire EORTC QLQ-C30 (Weis et 

al., 2017). Each item is scored from 1 to 4, with higher values indicating a higher level 

of fatigue symptoms. A summary score using all 12 items has been recommended 

(Hinz et al., 2018; Kecke et al., 2017) and this was used here as a multidimensional 

measure of fatigue. This was calculated by averaging all the items and transforming 

the resultant values into the 0–100 range.  
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6.2.9  Yoga session attendance and additional practice  

Participant attendance at the weekly sessions was recorded throughout the 

intervention and participants were asked to complete a weekly log of depression and 

anxiety symptoms and additional yoga practice during the week between each group 

or individual yoga session (see Appendix N for questions). Re-scheduling of individual 

sessions was permitted as long as they were within seven days of the originally 

scheduled date. Questions regarding additional practice included whether the 

participant had completed any additional yoga practice, the number of days and 

duration (in minutes) of additional practice as well as yoga components practiced. To 

monitor safety of the intervention, participants were also asked whether they had 

experienced any adverse effects as a result of the practice. 

 

6.2.10  Program evaluation 

For those that completed the program, evaluation of the intervention occurred at the 

6-week timepoint (see Appendix O for the full set of questions). The questions 

focussed on the perceived benefits of the intervention as a whole, as well as specific 

yoga components (postures, breathing, meditation, etc), acceptability of and 

satisfaction with the intervention. Participants were again asked to indicate whether 

they had undertaken additional practice, this time over the course of the intervention 

in its entirety, and the duration of time practiced. A question regarding the effect of 

COVID-19 related restrictions on mental health symptoms during the study was also 

included. To explore whether participants perceived a social effect from the group 

sessions, the participants in that group were asked if and to what extent they felt the 
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group dynamic had on their mental health symptoms. Open-ended questions were 

included to record participants’ overall experience and suggestions for improvement.  

 

6.2.11  Post-intervention interviews 

Study participants were asked if they were willing to participate in a short 

(approximately 20 minute) interview following completion of post-intervention 

questionnaires (a separate Participant Information Sheet was used, presented in 

Appendix P). Semi-structured interviews were conducted by the candidate using the 

Zoom videoconferencing platform (Zoom Video Communications Inc., San Jose, CA, 

USA) and were audio-recorded. Participants provided informed consent via a Qualtrics 

survey prior to the interview taking place. The interview questions covering key 

concepts identified through prior literature review (including published qualitative 

studies Huberty et al., 2018; Mackenzie et al., 2016) were designed by the candidate 

and reviewed by three experienced researchers. The open-ended questions (and 

additional probe questions) focused on understanding participants’ experiences, 

perceptions and ratings of the program, challenges or barriers to participation, 

thoughts on future yoga participation and yoga practice for other people affected by 

cancer, with the aim of assessing the feasibility and acceptability of the study and 

providing recommendations and information on how to design and execute future trials 

(see Appendix Q for the full set of questions).  
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6.2.12  Quantitative analyses 

All statistical analyses were performed using IBM SPSS Statistics version 28.0 (IBM 

Corp., Armonk, NY, USA) and all statistical tests used a significance level of 5% (p 

value <0.05).  

 

Baseline characteristics 

Participant’s baseline demographic characteristics were summarised using mean and 

standard deviation for continuous variables, and number and percent for categorical 

variables. Group differences were examined using Pearson’s chi-square (χ2) test (the 

Likelihood Ratio test was used if the conditions for chi-square testing were not fulfilled) 

for categorical variables and independent t-tests for continuous variables.  

 

Attendance and additional practice 

Attendance was computed as the percentage of participants attending all instructor-

led sessions, the percentage of participants in each group attending all sessions and 

the average number of classes attended for each intervention group. 

 

Using the weekly log data, the average number of days of additional yoga practice and 

number of minutes per occasion of practice were calculated for each week of the 

intervention and graphical representations generated. Using the post-intervention 

survey data, the number of participants who had undertaken additional practice 

throughout the intervention was calculated as was the average number of days 

practiced and minutes of additional practice. Independent samples t-tests were used 
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to assess whether there were any differences for these parameters between 

intervention groups. 

 

Program evaluation 

Results for the program evaluation survey (including social dynamic and COVID-19 

effects) were summarised by number and percent. To examine differences in 

responses between the individual and groups programs, the Pearson’s chi-square (χ2) 

test was used (the Likelihood Ratio test was used if the conditions for chi-square 

testing were not fulfilled). Open-ended responses were collated in a Microsoft Excel 

version 16 spreadsheet and salient responses included, with participant identifiers and 

the intervention group specified (IND: individual yoga program, GRP: group yoga 

program).  

 

Outcome measures  

Descriptive statistics (frequencies and proportions) were used to report feasibility 

outcomes. Scores were first assessed for normality using by visual examination of the 

histogram and normal probability plots (Ghasemi & Zahediasl, 2012). The mean and 

standard deviation (SD) were reported for all data. Homogeneity of baseline scores 

across the two intervention groups were examined for each outcome measure as per 

the baseline characteristics.  

 

All analyses were conducted on an intention-to-treat (ITT) basis, and therefore all 

participants enrolled and randomised were included in the analysis, however there 

was no missing data and thus no missing values had to be replaced. A series of linear 
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mixed models were conducted to examine the impact of time (baseline, four weeks 

and six weeks), group (group sessions and individual sessions) and group by time 

interaction, adjusting for covariates (time). As such, fixed effects included group (the 

difference between groups averaged across occasions), time (the change from one 

occasion to the next averaged across groups) and group by time interaction (the extent 

to which the difference between groups is different on different occasions). Participant 

was included as a random effect to account for correlations across time. Linear mixed 

models have demonstrated better control of type I and type II errors compared to last-

observation-carried-forward analysis of variance (Mallinckrodt et al., 2004) and are 

able to account for the dependency between repeated measurements collected for 

each participant over time (Singmann & Kellen, 2019). Results were reported as 

estimated mean differences and their corresponding 95% confidence intervals. Paired 

t-tests were used to examine differences and calculate effect sizes (Cohen’s d) 

between timepoints within intervention groups (baseline to week four, baseline to week 

six) for the primary outcome only. In line with conventional interpretations, effect sizes 

were classified as small (0.2), medium (0.5) and large (>0.8) (Cohen, 1988). 

 

As the inclusion criteria for this trial included either HADS depression or anxiety scores 

of at least 8, the above mixed model analysis meant that not all participants were 

above this level. For this reason, it was of interest to evaluate the clinical relevance of 

the results, i.e. the number of participants no longer reaching the cutoff of at least 8 

for each score (i.e. from at least mild symptoms prior to intervention to normal/non-

clinical symptoms post-intervention). The numbers and percentage were recorded and 

tabulated.  
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6.2.13  Qualitative analyses 

The interviews were conducted as outlined in section 6.2.11. Audio files were 

transcribed using the Microsoft Word (version 16) transcribe function and checked 

against the original voice file for transcription accuracy. Transcripts were then 

imported into NVivo 20 (QSR International Pty Ltd) for coding and analysis. All 

participant names were replaced with their participant identifier throughout transcripts 

and file names to ensure anonymity. 

 

A reflexive thematic analysis method was used, with the phases of thematic analysis 

described by Braun and Clarke (2006) used to guide the process. A predominantly 

inductive approach was employed in this study, with a degree of deductive analysis to 

ensure that the coding from this process contributed to generating themes that were 

meaningful to the research questions. The six-phase analytical process 

encompassed: i) reading and reviewing the data to facilitate familiarisation with it, ii) 

generating initial codes, iii) sorting codes into initial themes, iv) reviewing themes, v) 

defining and naming final themes, vi) presenting and illustrating themes using verbatim 

quotes from the interviews. Braun and Clarke argue that coding quality does not 

depend on multiple coders and that a single coder is typical in reflexive thematic 

analysis (Braun & Clarke, 2022). Furthermore, they argue that inter-rater reliability 

scores (which use multiple coders) only show that researchers have been trained to 

apply a coding frame in a similar way, not that coding is reliable or accurate (Braun & 

Clarke, 2013). Thus, multiple coders were not used in this study – that is, the candidate 

was the single coder. The reliability of the coding was enhanced by following a 
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thorough and systematic process as guided by the 15-point checklist for good-quality 

thematic analysis which emphasises rigorous and systematic coding, researcher 

reflexivity, and theoretical knowingness rather than the use of multiple independent 

coders and coder agreement as hallmarks of quality (Braun & Clarke, 2006; Braun & 

Clarke, 2013). The findings are reported by key themes and illustrated by verbatim 

quotes from the interviews, with participant identifiers and the intervention group 

specified (IND: individual yoga program, GRP: group yoga program). 

 

6.3 Results 

6.3.1  Participants 

A total of 88 interested participants completed the pre-screening questionnaire. Of 

these, 59 were potentially eligible and 47 went on to provide their contact details. All 

47 were approached to schedule a screening session, with 42 responding and taking 

part in the online screening. Of the women screened, most (N =  30) were eligible and 

enrolled in the study. The remaining 12 were ineligible (did not meet criteria for an 

affective disorder N = 11; no elevated depression/anxiety symptoms N = 1). Overall, 

out of the initial pool of interested participants, 30 (30/88  =  34.1%) were enrolled and 

randomised in the trial. Two participants withdrew before attending any yoga sessions 

due to the requirement for further surgery. Figure 6.1 depicts the study Consolidated 

Standards of Reporting Trials (CONSORT) flow diagram. 

 

The recruitment target of 40 participants was not met, however this figure included an 

estimated 20% dropout rate. The number completing 6-week post-intervention 

questionnaires was 28 thus the participant number achieved was four participants 
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below the final target size (of 32). Given the trial was not powered to detect efficacy 

(primary outcomes being feasibility and preliminary efficacy on depression and anxiety 

outcomes), reaching a smaller sample size than planned did not affect the statistical 

analysis.  

 

 
Figure 6.1 CONSORT diagram showing screening, allocation and participant flow by 
intervention group. 
 

6.3.2  Demographic characteristics 

Table 6.3 details participants’ demographic and cancer characteristics. The mean age 

of the respondents was 57.3 years (median 56.5), 100% were female, mostly born in 

Australia (71.4%), married (64.3%) and well-educated (39.3% undergraduate and 

42.9% postgraduate study completed). Participants were predominantly employed 

Assessed for eligibility (n=42)

Randomised (n=30)

Allocated to individual sessions (n=15)Allocated to group sessions (n=15)

Withdrew (n=2)
• Personal issue not related to the 

study (n=2)

Withdrew (n=0)

Analysed (n=13) Analysed (n=15)

Enrolment

Allocation

Follow-up

Analysis

Excluded (n=12)
• Did not meet criteria for mood 

disorder (n=11)
• Did not meet eligibility criteria 

(n=1)
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part time (28.6%) followed by unable to work (21.4%), full time (21.4%) or retired 

(21.4%). Most participants (71.4%) had received a mental health disorder diagnosis 

by a medical practitioner or psychologist. The majority (82.1%) had practiced yoga 

before, and in the previous 12 months a quarter (25%) had practiced in a class format 

and just over 10% had a personal yoga practice. Breast cancer was the most frequent 

cancer diagnosis among participants (92.9%), followed by cervical (3.6%) and vulvar 

(3.6%). Most had been diagnosed with early-stage cancer (32.1% stage I and 28.6% 

stage II), with just over half (53.6%) having completed active treatment within the 

previous year. Whilst eligibility criteria included completion of 

chemotherapy/radiotherapy, current treatment with immunotherapy was permitted and 

one participant was receiving palbociclib. All characteristics except highest level of 

education completed were balanced between the two groups, whereby more 

participants in the individual yoga group had completed postgraduate education. 
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Table 6.3 Demographic characteristics of the overall sample, group and individual 
yoga programs 
 

 Overall 
(N = 28) 

Group 
(N = 13) 

Individual  
(N = 15) 

Characteristic Mean (SD) Mean (SD) Mean (SD) 
Age (years) 57.3 (7.7) 54.5 (7.9) 59.7 (6.9) 
 N (%) N (%) N (%) 
Sex (female) 20 (100) 13 (100) 15 (100) 
Marital status 
     Single 
     De facto 
     Married 
     Divorced 
     Widowed 

 
3 (10.7) 
3 (10.7) 
18 (64.3) 
2 (7.1) 
2 (7.1) 

 
1 (7.7) 
3 (23.1) 
8 (61.5) 

0 
1 (7.7) 

 
2 (13.3) 

0 
10 (66.7) 
2 (13.3) 
1 (6.7) 

Born in Australia 20 (71.4) 10 (76.9) 10 (66.7) 
Highest level of completed education* 
     School 
     Skills training 
     Undergraduate 
     Postgraduate 

 
1 (3.6) 
4 (14.3) 
11 (39.3) 
12 (42.9) 

 
1 (7.7) 
4 (30.8) 
5 (38.5) 
3 (23.1) 

 
0 
0 

6 (40) 
9 (60) 

Employment status 
     Unable to work 
     Unemployed 
     Part time 
     Full time 
     Retired 
     Home carer 

 
6 (21.4) 
1 (3.6) 
8 (28.6) 
6 (21.4) 
6 (21.4) 
1 (3.6) 

 
3 (23.1) 
1 (7.7) 
4 (30.8) 
2 (15.4) 
2 (15.4) 
1 (7.7) 

 
3 (20)  

0 
4 (26.7) 
4 (26.7) 
4 (26.7) 

0 
Mental health diagnosis 
     Yes 
     No 
     Unsure 

 
20 (71.4) 

7 (25) 
1 (3.6) 

 
10 (76.9) 
2 (15.4) 
1 (7.7) 

 
10 (66.7) 
5 (33.3) 

0 
Clinical diagnostic criteria met 
     Major Depressive Disorder 
     Generalised Anxiety Disorder 

 
19 (67.9) 
22 (78.6) 

 
9 (69.2) 
11 (84.6) 

 
10 (66.7) 
11 (73.3) 

Done yoga before 23 (82.1) 11 (84.6) 12 (80) 
Attended yoga classes in the last 12 months 7 (25) 3 (23.1) 4 (26.7) 
Personal yoga practice in the last 12 months 3 (10.7) 2 (15.4) 1 (6.7) 
Cancer type 
     Breast 
     Cervical 
     Vulvar 

 
26 (92.9) 
1 (3.6) 
1 (3.6) 

 
12 (92.3) 
1 (7.7) 

0 

 
14 (93.3) 

0 
1 (6.7) 

Cancer stage 
     I 
     II 
     III 
     IV 
     Unsure  

 
9 (32.1) 
8 (28.6) 
4 (14.3) 
4 (14.3) 
3 (10.7) 

 
5 (38.5) 
3 (23.1) 
1 (7.7) 
3 (23.1) 
1 (7.7) 

 
4 (26.7) 
5 (33.3) 
3 (20) 
1 (6.7) 
2 (13.3) 

Time since treatment completion 
     Undergoing treatment 
     <1 year 
     < 5 years 

 
1 (3.6) 

15 (53.6) 
12 (42.9) 

 
1 (7.7) 
6 (46.2) 
6 (46.2) 

 
0 

9 (60) 
6 (40) 

*Significant at p = 0.02 education using the Likelihood Ratio test. 
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6.3.3  Primary outcomes 

Feasibility results  

All feasibility outcomes for this study were met. One hundred percent of eligible 

participants agreed to participate in the study (target was 50%). Twenty-eight out of 

30 (93.3%) participants completed the program and participated in all assessments at 

baseline, week four and post-intervention. The remaining two participants (who were 

randomised to the groups yoga sessions) did not commence the study and dropped 

out for personal reasons. All 28 participants who commenced the study (100%) 

attended half the yoga sessions (target was at least 60%; further details on attendance 

are presented below).  

 

Preliminary efficacy results  

HADS depression and anxiety scores were normally distributed and baseline scores 

did not differ significantly between groups. Mean scores (and standard deviations) for 

depression and anxiety for both intervention groups and results of linear mixed model 

analysis are provided in Table 6.4. Two of the participants scores at baseline were no 

longer above the cutoff specified in the inclusion criteria (HADS depression or HADS 

anxiety score of at least 8) despite meeting this criterion at screening, though were still 

included in the analysis. 

 

Depression symptoms  

The mean HADS depression score was 8.0 (SD 4.2) at baseline for participants 

allocated to the group sessions, and 8.9 (SD 4.1) for participants in the individual 
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sessions group. At six weeks (post-intervention) the mean HADS depression score 

was 5.6 (SD 3.7) in the group sessions group and 5.4 (SD 3.1) in the individual 

sessions group. Results of the linear mixed model analysis (see definitions of analysis 

terms group, time and group by time under Outcome measures in section 6.2.12) 

found that depression scores improved significantly over time (difference -0.39; CI -

0.15 to -0.64; p = 0.002). There were no differences for group (difference 0.89; CI -

1.86 to 3.63; p = 0.52) or group by time (difference -0.19; CI -0.53 to 0.14; p = 0.24) 

for depression symptoms.  

 

Analyses to examine within-group differences indicated that depression scores 

decreased significantly both from baseline to week four (difference -2.60, 95% CI -

0.69 to -4.50, p = 0.01, effect size 0.76) and baseline to week six (difference -3.53, 

95% CI -1.77 to -5.29, p < 0.001, effect size 1.11) in the individual sessions. For group 

sessions a significant reduction in scores from baseline to week six was observed 

(difference -2.38, 95% CI -0.72 to -4.05, p = 0.009, effect size 0.87), and while a 

decrease in mean scores was observed at week 4, this was not statistically significant 

(difference -1.62, 95% CI -3.55 to 0.32, p = 0.09, effect size 0.50). 

 

Anxiety symptoms  

The mean HADS anxiety score was 11.6 (SD 2.4) at baseline for participants allocated 

to the group sessions, and 10.1 (SD 3.0) for participants in the individual sessions 

group. At six weeks (post-intervention) the mean HADS anxiety score was 7.8 (SD 

4.4) in the group sessions group and 5.3 (SD 3.4) in the individual sessions group. 

Results of the linear mixed model analysis found that anxiety scores improved 
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significantly over time (difference -0.68; CI -0.42 to -0.95; p < 0.001). There were no 

differences for group (difference -1.20; CI -3.89 to 1.49; p = 0.37) or group by time 

(difference -0.12; CI -0.49 to 0.24; p = 0.5) for anxiety symptoms.  

 

Within-group analyses showed significant reductions in anxiety scores for individual 

group baseline to week four (difference -3.13, 95% CI -4.96 to -1.31, p = 0.002, effect 

size 0.95) and baseline to week six (difference -4.87, 95% CI -6.34 to -3.34, p < 0.001, 

effect size 1.77). Anxiety scores for the group intervention were similarly reduced at 

week four (difference -3.77, 95% CI -5.62 to -1.92, p < 0.001, effect size 1.23) and 

week six (difference -3.85, 95% CI -5.83 to -1.86, p = 0.001, effect size 1.17) compared 

to baseline. 
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Table 6.4 Mean scores and standard deviations for HADS at baseline, week four and week six; effect of group and individual yoga 
on depression and anxiety (summary of linear mixed model) 
 

Outcome Group Baseline Week 4 Week 6  Time Group Group*Time 
Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

Estimated  
mean  

difference  
(95% CI) 

p  
value 

Estimated mean 
difference (95% CI) 

p 
value 

Estimated mean 
difference (95% 

CI) 

p 
value 

HADS 
depression 

Group  8.0 (4.2) 6.4 (3.7) 5.6 (3.7) 
-0.39 (-0.15 to -0.64)  0.002 0.89 (-1.86 to 3.63) 0.52 -0.19 (-0.53 to 0.14) 0.24 Individual  8.9 (4.1) 6.3 (2.9) 5.4 (3.1) 

HADS 
anxiety 

Group  11.6 (2.4) 7.8 (4.2) 7.8 (4.4) 
-0.68 (-0.42 to -0.95) <0.001 -1.20 (-3.89 to 1.49) 0.37 -0.12 (-0.49 to 0.24) 0.5 Individual  10.1 (3.0) 7 (3.6) 5.3 (3.4) 

Reference: group yoga intervention group
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Graphical representations of the means and standard deviations for each group at 

baseline, week four and post-intervention (week six) are shown in Figure 6.2 and 

illustrate the decreases in mean symptom levels from baseline to week four and post-

intervention (week six) for both depression and anxiety. 

 

Figure 6.2 Mean scores (± 1 SD) for HADS A) depression and B) anxiety for the group 
and individual sessions at baseline, week four and post-intervention (week six). 
 

A 

B 
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Clinical relevance 

Using the predefined depression and anxiety scores for inclusion into the trial (≥8 for 

both depression and anxiety, representing at least mild level of symptoms, the 

percentage of participants with scores above the cutoff level of depression decreased 

from baseline to post-intervention from 40% to 20% in the group sessions and 76.9% 

to 23% in the individual sessions (Table 6.5). Similarly, a decrease in the number of 

participants above the cutoff was observed for anxiety from 86.7% to 33.3% in the 

group sessions and 92% to 23% in the individual sessions.  

 

Table 6.5 Number and percentage of participants gaining a benefit of clinical 
significance for depression and anxiety symptoms for each intervention group 
 

 Depression Anxiety 
 Above cutoff* 

at baseline  
Above cutoff at 

post-
intervention 

Above cutoff* at 
baseline 

Above cutoff at 
post-

intervention 
 N (%) 

Group  6 (40) 3 (20) 13 (86.7) 5 (33.3) 
Individual  10 (76.9) 3 (23) 12 (92) 3 (23) 

* HADS ≥8 (i.e. at least mild level of symptoms)  
 

6.3.4  Secondary outcomes 

The effects of the yoga intervention on secondary outcomes are summarised in Table 

6.6 and described below. The corresponding graphs are presented in Appendix R. 

Baseline scores were not significantly different between the intervention groups for 

any of the secondary outcomes. 

 

Distress: Depression Anxiety and Stress Scale (DASS-21) 

Participants in the group yoga sessions group had a mean baseline overall DASS-21 

score of 20.4 (8.5) and participants in the individual yoga sessions group had a mean 
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baseline score of 20.9 (9.7). At post-intervention the mean DASS-21 depression 

scores were 14.1 (8.8), and 12.9 (8.9), for the group and individual intervention 

programs, respectively. Scores in the overall sample improved significantly over time 

(difference -1.11; CI -1.75 to -0.47; p < 0.001) however no significant differences were 

found for group (difference 0.73; CI -6.01 to 7.47; p = 0.83) or group by time (difference 

-0.25; CI -1.13 to 0.62; p = 0.57). 

 

Physical and mental health: Patient-Reported Outcomes Measurement Information 

System Global-10 (PROMIS Global-10) 

Participants in the group yoga sessions group had a mean PROMIS Global-10 mental 

health score of 35.1 (6.4) and participants in the individual yoga sessions group had a 

mean score of 34.6 (5.9) at baseline. At post-intervention the mean PROMIS Global-

10 mental health scores were 40.9 (6.5), and 41.4 (7.4), for the group and individual 

intervention programs, respectively. Mental health scores in the overall group 

improved significantly over time (difference 1.03; CI 0.64 to 1.43; p < 0.001) however 

no significant differences were found for group (difference -0.93; CI -6.19 to 4.33; p = 

0.72) or group by time (difference 0.09; CI -0.45 to 0.62; p = 0.75). 

 

Participants in the group yoga sessions group had a mean PROMIS Global-10 

physical health score of 40.1 (5.8) and participants in the individual yoga sessions 

group had a mean score of 43.2 (7.4) at baseline. At post-intervention the mean scores 

were 40.7 (6.7), and 46.4 (7.3), for the group and individual intervention programs, 

respectively. Physical health scores in the overall group improved significantly over 

time (difference 0.51; CI 0.08 to 0.94; p = 0.02) however no significant differences 
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were found for group (difference 0.49, CI -4.79 to 5.77; p = 0.85) or group by time 

(difference 0.46; CI -0.13 to 1.05; p = 0.12). 

 

Perceived stress: Perceived Stress Scale (PSS) 

Participants in the group yoga sessions group had a mean PSS score of 23.4 (3.9) 

and participants in the individual yoga sessions group had a mean score of 23.4 (6.7) 

at baseline. At post-intervention the mean PSS scores were 18.9 (4.9), and 17.8 (9.2), 

for the group and individual intervention programs, respectively. Stress scores in the 

overall group improved significantly over time (difference -0.79; CI -0.35 to -1.24; p < 

0.001) however no significant differences were found for group (difference 0.27; CI -

4.55 to 5.09; p = 0.91) or group by time (difference -0.15; CI -0.76 to 0.46; p = 0.63). 

 

Quality of life: European Organisation for Research and Treatment of Cancer QLQ-

C30 (EORTC QLQ-C30) 

Participants in the group yoga sessions group had a mean EORTC QLQ-C30 score of 

68.6 (13.1) and participants in the individual yoga sessions group had a mean score 

of 62.7 (17.8) at baseline. At post-intervention the mean EORTC QLQ-C30 scores 

were 74.1 (14.4), and 76.8 (17.8), for the group and individual intervention group, 

respectively. Results of the linear mixed model analysis found that quality of life scores 

improved significantly over time (difference 0.90; CI 0.02 to 1.79; p = 0.045) and a 

significant effect of group over time was found (difference 1.49; CI 0.29 to 2.71; p = 

0.02) however no differences were found for group (difference -5.63; CI -17.49 to 6.23; 

p = 0.34). 
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Fatigue: European Organisation for Research and Treatment of Cancer QLQ-FA12 

(EORTC QLQ-FA12) 

Participants in the group yoga sessions group had a mean EORTC QLQ-FA12 score 

of 45.4 (21.7) and participants in the individual yoga sessions group had a mean score 

of 54.1 (21.0) at baseline. At post-intervention the mean EORTC QLQ-FA12 scores 

were 36.4 (17.8), and 33.8 (23.2), for the group and individual intervention group, 

respectively. Fatigue scores in the overall group improved significantly over time 

(difference -1.76; CI -3.25 to -0.26; p = 0.02) however no significant differences were 

found for group (difference 8.43; CI -7.19 to 24.05; p = 0.28) or group by time 

(difference -1.77; CI -3.80 to 0.27; p = 0.09). 
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Table 6.6 Mean scores and standard deviations for secondary outcomes at baseline, week four and week six; effect of group and 
individual yoga (summary of linear mixed model) 
 

Outcome Group Baseline Week 4 Week 6  Time Group Group*Time 
Mean (SD) Mean (SD) Mean (SD) Estimated mean 

difference  
(95% CI) 

p 
value 

Estimated mean 
difference  
(95% CI) 

P 
value  

Estimated mean  
difference  
(95% CI) 

p  
value 

DASS-21 
Total score Group  20.4 (8.5) 14.5 (8.6) 14.1 (8.8) -1.11 (-1.75 to -0.47) <0.001 0.73 (-6.01 to 7.47) 0.83 -0.25 (-1.13 to 0.62) 0.57 Individual  20.9 (9.7) 14.7 (8.8) 12.9 (8.9) 
PROMIS Global-10 
Mental 
health 

Group  35.1 (6.4) 40.4 (7.6) 40.9 (6.5) 
1.03 (0.64 to 1.43) <0.001 -0.93 (-6.19 to 4.33) 0.72 0.09 (-0.45 to 0.62) 0.75 Individual 34.6 (5.9) 38.6 (7.2) 41.4 (7.4) 

Physical 
health 

Group  40.1 (5.8) 42.2 (6.6) 43.2 (7.4) 
0.51 (0.08 to 0.94) 0.02 0.49 (-4.79 to 5.77) 0.85 0.46 (-0.13 to 1.05) 0.12 Individual  40.7 (6.7) 44.7 (7.6) 46.4 (7.3) 

Perceived strass score 
 Group  23.4 (3.9) 19.1 (5.0) 18.9 (4.9) 

-0.79 (-0.35 to 1.24) <0.001 0.27 (-4.55 to 5.09) 0.91 -0.15 (-0.76 to 0.46) 0.63 Individual  23.4 (6.7) 19.5 (6.4) 17.8 (9.2) 

EORTC QLQ-C30 
Summary 
score 

Group  68.6 (13.1) 72.1 (13.9) 74.1 (14.4) 0.90 (0.02 to 1.79) 0.045 -5.63 (-17.49 to 6.23) 0.34 1.49 (0.29 to 2.71) 0.02 Individual  62.7 (17.8) 73.4 (14.8) 76.8 (17.8) 
EORTC QLQ-FA-12 
Summary 
score 

Group  45.4 (21.7) 34.5 (20.0) 36.4 (17.8) 
-1.76 (-3.25 to -0.26) 0.02 8.43 (-7.19 to 24.05) 0.28 -1.77 (-3.80 to 0.27) 0.09 Individual  54.1 (21.0) 36.5 (19.1) 33.8 (23.2) 

Reference: group sessions intervention group. 



CHAPTER 6: RANDOMISED CLINICAL TRIAL 

 203 

 

6.3.5  Instructor-led session attendance and additional practice 

Instructor-led session attendance 

Overall, twenty-five (89.3%) participants attended all six yoga sessions (primary or 

make-up sessions). Each of the remaining three participants (one allocated to group 

yoga and two allocated to individual yoga) missed one session each. Thus, per 

participant attendance to the six sessions ranged from 83.3% to 100% for both 

intervention groups. Put another way, the average number of classes attended was 

5.9 out of 6 for both groups. Reasons for missing sessions were personal in nature 

and not related to the intervention. 

 

Additional yoga practice  

While participants in both groups reported undertaking additional yoga practice using 

the videos provided, participants in the group program consistently reported a lower 

number of days over the six weeks of the intervention (Figure 6.3). In addition, there 

was a trend toward a decrease in the average number of days of additional practice 

over the course of the intervention for both intervention groups.  
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Figure 6.3 Average number of days per week of additional yoga practice undertaken 
each week for group and individual programs. 
 

The average number of minutes of additional yoga practice per occasion of practice is 

shown in Figure 6.4. For participants in the group program this ranged between 20.6 

and 28.9 minutes and for participants in the individual program the range was between 

17.4 and 24.4 minutes. There were no obvious differences between the two groups or 

trends over the course of the intervention. 

 

Averages are shown to take into account missing data, as completion of 15 logs were 

missed across all participants, though no one participant missed more than two logs 

over the six weeks. 
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Figure 6.4 Average number of minutes of additional yoga practice per occasion 
undertaken each week for group and individual programs. 
 

Participants were also asked questions regarding their yoga practice over the course 

of the intervention in the post-intervention survey. The majority (82.1%) of the overall 

sample indicated they had practiced yoga in addition to the instructor-led group or 

individual sessions over the course of the six weeks (Table 6.7). The average number 

of days per week practiced over the six weeks was 3.1 in the overall sample, and this 

did not differ significantly between the two intervention groups. The overall average 

duration of additional practice reported was 24.2 minutes, with the participants in the 

individual group practicing significantly less (p < 0.001) minutes on average (16.5 

minutes) compared to those in the group intervention (34.1 minutes). 
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Table 6.7 Additional yoga practice undertaken throughout the 6-week trial 
 
 Overall (N = 28) 

N (%) 
Group (N = 13) 

N (%) 
Individual (N = 15) 

N (%) 
Practiced yoga in addition 
to the instructor-led 
sessions 

23 (82.1) 10 (76.9) 13 (86.7) 

 Mean (SD) Mean (SD) Mean (SD) 
Average number of days 
practiced each week 

3.1 (1.4) 2.5 (1.2) 3.5 (1.5) 

Average number of 
minutes additional 
practice* 

24.2 (11.6) 34.1 (11.3) 16.5 (2.4) 

* Significant at p < 0.001 using independent t-test. 

 
Adverse events 

Participants were asked during the post-intervention surveys if they had experienced 

any injuries, health concerns or discomfort resulting from the yoga practice throughout 

the study. One participant indicated yes to this question however expressed 

uncertainty regarding the association with the intervention, saying: “I don't know if it is 

related but I have had an increase in cording around my operated breast”. Participants 

were also queried regarding adverse events each week via the weekly log. Three 

participants reported minor adverse effects, two in the first week of the intervention 

and one in week two; however, these did not impact participation in the trial. One 

participant described back pain and tenderness which resolved following a discussion 

with the instructor regarding modifications. Another participant also described a lower 

back issue, however explained that they believed it was an aggravation from a 

previous injury and not due to the yoga. The third participant described dizziness and 

vomiting, which was believed to have been caused by a medication they were taking, 

and not the yoga practice.   
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6.3.6  Program evaluation 

As part of the post-intervention surveys, participants were asked a series of questions 

regarding their experiences of the yoga intervention, what they found most and least 

helpful, and their levels of satisfaction with the program and instructor. The majority 

(71.4%) of participants found the yoga sessions very beneficial and the vast majority 

enjoyed doing yoga at home (96.4%) (Table 6.8). When asked about the components 

of yoga that were most helpful, a large percentage of participants reported all 

components (postures, breathing, meditation, relaxation) as helpful. Other 

components participants found helpful included: participation in the group with other 

people; personal changes to postures to make them accessible; stretching. In terms 

of components that were least helpful, most participants (N = 17, 60.7%) selected 

‘other’, however all but two of the comments added regarding this choice described 

finding everything helpful. Two comments did not relate to specific yoga components 

but to the downside of not being physically connected (as the intervention was 

conducted online) and being unable to do some of the movements (but that this was 

easily accommodated by the teacher). One participant did not add any details.  

 

Most participants (71.4%) strongly agreed that they would continue to participate in 

online yoga in the future and similarly strongly agreed they would recommend 

participating in online yoga to others (78.5%). The satisfaction with the online yoga 

program and instructor was high (85.7% and 92.9% strongly agreed they were 

satisfied with the online program and instructor respectively). There were no significant 

differences between the two groups for any of the program evaluation questions. 
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Table 6.8 Results of the evaluation of the yoga intervention 
 
 Overall  

(N = 28) 
N (%) 

Group  
(N = 13) 
N (%) 

Individual 
(N = 15) 
N (%) 

How beneficial were yoga sessions 
     Not at all 
     A little 
     Somewhat 
     Reasonably 
     Very 

 
0  
0  

2 (7.1) 
6 (21.4) 
20 (71.4) 

 
0  
0  

2 (15.4) 
3 (23.1) 
8 (61.5) 

 
0  
0  
0  

3 (20) 
12 (80) 

Most helpful components 
     Postures 
     Breathing 
     Meditation 
     Relaxation 
     Other 

 
22 (78.6) 
27 (96.4) 
20 (71.4) 
26 (92.9) 
8 (28.6) 

 
12 (92.3) 
12 (92.3) 
10 (76.9) 
13 (100) 
3 (23.1) 

 
10 (66.7) 
15 (100) 
10 (66.7) 
13 (86.7) 
5 (33.3) 

Least helpful components 
     Postures 
     Breathing 
     Meditation 
     Relaxation 
     Other 

 
5 (17.9) 
3 (10.7) 
8 (28.6) 
4 (14.3) 
17 (60.7) 

 
1 (7.7) 
1 (7.7) 
3 (23.1) 
2 (15.4) 
9 (69.2) 

 
4 (26.7) 
2 (13.3) 
5 (33.3) 
2 (13.3) 
8 (53.3) 

Did you enjoy doing yoga at home 27 (96.4) 12 (92.3) 15 (100) 
I would continue to participate in this kind of 
online yoga in the future 
     Strongly disagree 
     Disagree 
     Neutral 
     Agree 
     Strongly agree 

 
 

1 (3.6) 
0  

3 (10.7) 
4 (14.3) 
20 (71.4) 

 
 

1 (7.7) 
0  

2 (15.4) 
2 (15.4) 
8 (61.5) 

 
 
0  
0  

1 (6.7) 
2 (13.3) 
12 (80) 

I would recommend participating in an online 
yoga program to others 
     Strongly disagree 
     Disagree 
     Neutral 
     Agree 
     Strongly agree 

 
 
0  
0  

1 (3.6) 
5 (17.9) 
22 (78.6) 

 
 
0  
0  
0  

4 (30.8) 
9 (69.2) 

 
 
0  
0  

1 (6.7) 
1 (6.7) 

13 (86.7) 
I am satisfied with participating in the online 
yoga program 
     Strongly disagree 
     Disagree 
     Neutral 
     Agree 
     Strongly agree 

 
 
0 
0  

1 (3.6) 
3 (10.7) 
24 (85.7) 

 
 
0 
0 

1 (7.7) 
2 (15.4) 
10 (76.9) 

 
 
0 
0 
0 

1 (6.7) 
14 (93.3) 

I am satisfied with the instructor(s) in the 
online yoga program 
     Strongly disagree 
     Disagree 
     Neutral 
     Agree 
     Strongly agree 

 
 
0 
0 
0 

2 (7.1) 
26 (92.9) 

 
 
0 
0 
0 

1 (7.7) 
12 (92.3) 

 
 
0 
0 
0 

1 (6.7) 
14 (93.3) 
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An open-ended question asked participants to describe their overall experience of the 

yoga program. Responses were overwhelmingly positive. Several participants 

reported that participating in the study had benefits on their mental health and mood. 

 

Absolutely incredible. I had no idea it would have such a positive effect on mood 

and energy levels. It was basically reconnecting with my body. (IND2) 

 

Positive experience assisted with feeling grounded, calm, focused and less 

irritable. (IND11) 

 

The yoga classes were extremely beneficial. They helped me consistently with 

reducing my stress and anxiety over the past weeks. In addition, they helped 

me to get to sleep easier and have a better night's sleep. (IND15) 

 

I have felt it helps me to be calm after a busy week at work. Helping with my 

mental health and my mobility with my arm that is affected by lymphoedema. 

(GRP28) 

 

Excellent and really helpful in managing the stress and panicked mind I have. 

(GRP34) 

 

Regarding the online nature of the program, one participant enjoyed the online 

delivery, while one other did not. 
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…… I also liked the ease of home yoga - not having to drive anywhere, but still 

having the weekly commitment to make sure you do it. (GRP35) 

 

I did not really like the classes on zoom as there was very little (virtually none) 

interaction with the teacher and other participants. It was difficult to feel 

connected. (GRP29) 

 

Group dynamic and COVID-19 restriction effects 

Participants randomised to the group session were asked whether the social/group 

dynamic had an effect on their mental health symptoms during the intervention. Five 

participants (38.5%) said yes, seven (53.8%) said no, and one (7.7%) did not answer. 

Of the participants that answered in the affirmative, three indicated the effect was 

slightly positive and two strongly positive.  

 

The trial was conducted over a number of months during which varying degrees of 

Australian government-led COVID-19 physical distancing restrictions were in place. 

To explore the impact these restrictions may have had on participants’ mental health 

during the intervention, the question ‘To what extent do you feel that the COVID-19 

related lockdowns had an impact on your mental health symptoms during the study?’ 

was included. For the overall sample almost 18% selected ‘not at all/not applicable’, 

while a large percentage (67.9%) indicated that lockdowns had a negative impact 

(slightly, moderately or strongly negative) (Table 6.9). One participant (3.6%) indicated 

that lockdowns had a slightly positive effect. There were no significant differences in 

between the two intervention groups.  
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Table 6.9 Extent to which COVID-19 related restrictions had an effect on participants’ 
mental health during the study 
 
 Overall (N = 28) 

N (%) 
Group (N = 13) 

N (%) 
Individual (N = 15) 

N (%) 
Not at all/not applicable 
Slightly negative 
Moderately negative 
Strongly negative 
Slightly positive 
Moderately positive 
Strongly positive 
Did not answer 

5 (17.9) 
8 (28.6) 
6 (21.4) 
5 (17.9) 
1 (3.6) 

0 
0 

3 (10.7) 

2 (15.4) 
5 (38.5) 
1 (7.7) 
3 (23.1) 
1 (7.7) 

0 
0 

1 (7.7) 

3 (20) 
3 (20) 

5 (33.3) 
2 (13.3) 

0 
0 
0 

2 (13.3) 
 

6.3.7  Post-intervention interviews  

Eleven participants (six group sessions and five one-one-one sessions) took part in 

the post-intervention interviews designed to gain further insight into feasibility and 

acceptability of the intervention. The interviews lasted between 16 and 42 minutes. 

Overall, the participants enjoyed the yoga program and expressed that it was a 

positive experience that was enjoyable and beneficial. The overall rating of the 

program (group and individual sessions, the teacher, the instruction and language 

used) among the participants interviewed was high. Through the qualitative analysis 

of interview data collected, five themes were identified:  

1) Benefits and barriers to participation, 

2) Yoga prescription preferences,  

3) Acceptability of online yoga delivery,  

4) Prospective yoga participation,  

5) Group versus individual yoga experiences. 
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Benefits and barriers to participation 

Participants reported professional, physical and psychological barriers to yoga 

participation. One participant in the individual yoga group mentioned work 

commitments impacting the scheduling of the sessions. Two participants reported the 

presence of comorbidities and a shoulder problem as impediments to practicing yoga. 

Two participants mentioned psychological barriers, and these related to challenges 

with their ability to be “still” and lack of motivation: 

 

Well, it's funny my ability to be still, yeah, psychological barriers. It was more 

psychological rather than physical barriers. (IND15) 

 

The lack of motivation to do the practice when I should have been. I did start 

out this whole thing thinking I could actually do it every single day, but I couldn't 

get my head into. The barrier was in my head. (GRP3) 

 

Despite the barriers experienced, participants described numerous psychological, 

physiological and physical benefits attributed to the yoga practice. These included 

feeling calmer, more relaxed, relief from stress, increased energy, less pain, feeling 

positive and optimistic, more resilient and better coping, and feeling happy. A selection 

of representative quotes is presented below depicting the benefits described by 

participants: 

 

I definitely had I would say like a good hormone boost more. Afterwards, I felt 

that I had a more comfort, less pain. And I was calm. I could relax. I learned 
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that I hold a lot of tension in my body. And that tension definitely crosses over 

into mental health. (IND9) 

 

I did notice increased energy was one of the first things after the second 

session… A feeling of just being connected with my body and 

breathing. Calmer I'd say as well. During and after and also knowing that it's 

something that I could always go back to whenever I wanted. (IND2) 

 

I enjoyed it from the point of view that it shut out, it enabled me to shut out lots 

of noise in my head about things that are worrying me and things that get me 

down and that sort of thing. I think I felt happy. Relatively happy during the 

sessions. (GRP3) 

 

Yoga prescription preferences 

All participants felt that the intensity of the yoga sessions was appropriate. When 

asked about the frequency of yoga sessions (once a week for instructor-led sessions), 

just over half of the participants (N = 6) would have preferred more sessions a week 

(almost all specified two sessions per week). The reasons given for this preference 

included allowing greater commitment and building a routine. The remaining 

participants felt one session a week was suitable.  

 

If you're doing it more regularly, that might make you, you know, commit a bit 

more. (IND2) 
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I would have loved more than once a week. I think that would have really helped 

build a routine. (GRP30) 

 

Regarding the duration of the instructor-led yoga sessions (60 minutes), all but two 

participants indicated this was appropriate, with one participant preferring shorter 

sessions (but more per week) and one participant preferring longer sessions (90 

minutes).  

 

The 60 minutes, I would have preferred that to be a bit shorter. I probably would 

have a few more times a week and a bit less long I quite would have quite liked, 

but then I don't know if you get the same benefit if you're not doing it for that 

whole length of time. So I'd leave that to the experts. (GRP37) 

 

It went really fast, could have easily done an hour and a half with no problem. 

(GRP30) 

 

Responses regarding participants’ ability to undertake the additional yoga practice in 

between the instructor-led sessions varied, some participants were able to 

consistently practice at least one extra day (one participant reported practicing six 

times a week) and found the convenience of practicing at home advantageous, while 

others struggled with motivation and finding the space in their environment:  

 

I know that it made me feel good at the time of doing it and I know that it had 

benefit. But to motivate myself to actually do it was really difficult like I would 
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actually forget about it over the weekend and we get to Monday or Tuesday 

and I would say God I haven't done it yet. And by Wednesday or Thursday, I 

got up to the motivation to do it. It's been difficult. But I know that it's worthwhile 

and it felt good at the time doing it as well. (GRP3) 

 

 Partly because I don't really have anywhere to do it, and so and I'm sort of a 

bit shy about doing it when there are there other people around, especially you 

know because you have to go on and so it needed to be during the day when 

nobody was home. (GRP37) 

 

Acceptability of online yoga delivery  

Regarding the acceptability of conducting an online yoga program, analysis of the 

interviews revealed that participating in yoga via this medium was associated with 

several advantages and disadvantages.  

 

Most individuals (N = 7) reported experiencing issues with the setup of their devices, 

including only having access to devices with small screens which impaired their view 

of the teacher, and the need to move the device during the class so that the instructor 

could see the participant during standing, sitting and lying poses. One participant 

noted they had to start using another device due to issues with audio quality. Another 

reported disadvantage mentioned by three participants was that the online aspect 

meant that receiving adjustments from the teacher was more difficult than it would 

have been in person. 
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So I guess if you optimise the viewing experience, that would be good…Yes, 

big screen definitely helped. I did it on my phone once and that really wasn't the 

same. So I always took my laptop and just put it on the on the sofa or wherever 

I was. Yes, another downside is sometimes you're standing up, then you need 

to tilt the laptop so she can see you. Then other times you're on the floor, so 

you're constantly tilting the laptop cover so that she can see you. (IND2) 

 

And it was probably a little bit restrictive in that the teacher couldn't physically 

do a hands-on to tell you what you're doing right or not. (GRP3) 

 

Despite the difficulties associated with conducting yoga sessions online, participants 

reported experiencing several advantages related to this method of delivery. 

Convenience and accessibility were the reasons most commonly cited by participants 

as an advantage of practicing yoga online. This was articulated as the advantage of 

not needing to leave the house, not having to worry about the clothes they were 

wearing, the accessibility for those with medical and other conditions that impact the 

ability to leave the house, not being stared at by others, being able to use props and 

furniture at home that belonged to them, access to an experienced teacher that would 

otherwise not be accessible and being available during COVID-19 related restrictions.  

 

It was easy because she came into my house, I didn't have to drive for half an 

hour and go to an appointment. I could just make sure I was home and that was 

that was easy. Very easy really. (IND26) 
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It's just very convenient, especially for the lockdowns. And obviously you guys 

are in Sydney. So to find somewhere local here, I'm so used to measuring now 

and what I've done. That would be hard to find someone up to her standard. I 

don't know who's out there, but yeah, I felt really comfortable. And just be able 

to do it at home. Not having to rush out anywhere.  

 

Prospective yoga participation  

A positive feeling towards participating in yoga in the future was expressed 

unanimously among participants. Several participants had either contacted the yoga 

teacher to continue yoga practice or had already started attending community classes. 

Individuals expressed that the changes they experienced during the program fostered 

this positive feeling, for example:  

 

I'm on board 100%. I'm a changed woman. I totally see the therapeutic benefits 

of yoga to mental health, spiritual health and physical health. And as a part of 

a part of you know, doing it with your friend or like a social like you know 

something social. (IND9) 

 

Participants overwhelmingly stated that they would recommend yoga to other people 

diagnosed with cancer. One participant had already recommended it to another 

individual: 

 

I would highly recommend it, but even though I've never done yoga before, 

Pilates, but never yoga, and I have done meditation, so I highly recommend it 
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yet and I've had a friend from work who's recently had been diagnosed. And 

yeah, sort of hinted to her, you know? Reach out to that in the future if you need 

it. (GRP28) 

 

Another participant cited the mental health benefits as reasons to recommend to 

others: 

 

The breathing and the feeling of calm and serenity, the yoga can give you would 

benefit any cancer patient. I can see it's benefited me, so yes I would 

recommend it. (GRP7) 

 

One other participant stated that they wished yoga had been available when they were 

receiving their treatment and even expressed a desire to initiate making it available for 

others in their region: 

 

There was no access to health and wellbeing and complementary stuff 

associated with the hospital or the even the [participant’s local cancer centre]. 

There's pretty much just where you go and have radiation and have your chemo 

that would be so good if there was a gym there and yoga to classes Maybe if 

I'm feeling a bit braver down the track I might see if I can organise funding or 

something. So that's how that's how much I think it's got value and I just I think 

it would have been so much more valuable when I was going through chemo, 

not just when I've come out the other end. (GRP30) 
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Only one participant did not definitively say they would recommend yoga practice, 

rather expressed that they saw the potential benefit of yoga in addressing various 

needs experienced by people with cancer: 

 

Every cancer patient is different I guess. I think some of the just physically, I 

think some of the stretching was good, for the chest, and after the operation. 

But everybody lives just different lives, don't they so there's no reason why you 

shouldn't do it. It can only help. (GRP37) 

 

Group versus individual yoga experiences 

Analysis of the interviews revealed diverse experiences from participation in group or 

individual yoga programs. Regarding the group sessions, several participants did not 

feel that they were part of a group at all, while others felt connected to the other 

participants and enjoyed the group aspect. 

 

I barely could even tell that it was a group session like it could have been an 

individual [session]. (GRP37) 

 

I was in the group…. I guess I could have been in an individual session with 

[the yoga instructor] and felt the same. (GRP30) 

 

It was good to be part of a group. Even though I was doing it from my house 

and all the other members were interstate. That didn't really seem to matter. 

(GRP3) 
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I like people, so somebody like me really struggles when we're not. When I it's 

my preference to be with people in a room. So I do struggle with anything online. 

That's just me. I just love people so, but I was quite surprised by how I was able 

to even feel like I built a rapport with the other participants, and that surprised 

me because we were online, but I still felt really nice, warm and just really liked 

them. You know it well, it's not my preference. I was able to feel like I build a 

connection with the other girls… I think I liked the social aspect as well, which 

was lovely. (GRP7) 

 

Two participants who undertook the individualised program found the personalisation 

and individual attention from the instructor valuable.   

 

I don't know how well I would have benefited from being in a group session. I 

don't think I would have benefited from it as much as I did from the individual 

sessions. You know, because it was so personalised. It was really, really 

excellent. (IND17) 

 

I guess I was fortunate in that I ended up doing it one to one. So I've only had 

that experience of virtually a private class, which is pretty amazing. (IND15) 

 

6.4 Discussion 

The primary aim of this study was to investigate the feasibility and preliminary efficacy 

of a 6-week online yoga intervention comparing group and individual programs among 
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women diagnosed with breast or gynaecological cancer who had completed 

chemotherapy/radiotherapy. Overall, the results demonstrate that group and individual 

online yoga programs in this population are feasible and provide preliminary evidence 

for the efficacy this practice in reducing depression and anxiety symptoms. No 

differences were found between group and individual programs regarding level of 

depression or anxiety symptom reduction. Adherence and retention were excellent, 

and participants provided overwhelmingly positive feedback in post-intervention 

questionnaires. Post-intervention interviews provided greater insight into the 

feasibility, acceptability and participant experiences of the intervention.  

 

6.4.1  Quantitative findings  

The results from HADS provide preliminary support for online yoga to improve self-

reported depression and anxiety symptoms in women diagnosed with breast or 

gynaecological cancer. These findings support and extend those of previous research 

found from synthesis of prior clinical trials (Chapter 3) and more recent individual 

studies (Sohl et al., 2022). The linear mixed model analysis established the potential 

of this intervention by a significant reduction in mean depression and anxiety scores 

at six weeks (post-intervention) in the overall sample. However, no significant 

differences were found between the two intervention groups overall or over time. It is 

likely that the sample size was too small to detect any potential differences, but it is 

also possible that group and individual sessions are equally efficacious in this regard. 

For within-group analyses, effect sizes ranged from medium to large. In the individual 

program, a significant effect on both depression and anxiety symptoms was observed 

at week four though for the group program only the decrease in anxiety at week four 
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was significant. This result should be taken with caution given the preliminary nature 

of the study, but if confirmed may mean that reduction in depression symptoms in 

group settings may take longer to occur. Regarding the clinical significance of the 

results, at least half of the participants in each intervention group for both depression 

and anxiety who had at least mild level of symptoms had scores in the normal range 

at the post-intervention timepoint (week six), representing a substantial change which 

may have practical implications if similar effects are found in future studies.  

 

The effect of yoga on several other outcomes related to the effects of cancer and its 

treatment were explored as secondary outcomes: distress, general physical and 

mental health, perceived stress, quality of life, fatigue. Results revealed significant 

improvements in the overall sample for all secondary outcomes (distress, physical and 

mental health, perceived stress, quality of life and fatigue). While these results require 

confirmation in larger studies, they align with emerging evidence of the positive effect 

of yoga on these outcomes as summarised in recent systematic reviews for stress 

(Hsueh et al., 2021), quality of life (Hsueh et al., 2021), fatigue (Armer & Lutgendorf, 

2019; Haussmann et al., 2022), and individual studies for general physical and mental 

health (Huberty et al., 2019). Interestingly, for the quality of life outcome a significant 

group by time effect was seen, meaning there was a difference between the groups 

over time. Given the small sample size this finding was unexpected, though may be a 

sign of a type I error and further investigation is required.  

 

Regarding the safety of the intervention, yoga-related adverse events were minimal in 

this study (and most likely not associated with the yoga practice) which is in line with 
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the findings from clinical trials of yoga interventions in people with cancer to date, 

though it should be noted that most of these have been conducted in person. As found 

in the systematic review and meta-analysis study (Chapter 3), of the trials that reported 

adverse events, most reported that no adverse events occurred and of those where 

adverse events occurred, they were minor or thought to be likely due to the 

participants’ cancer or its treatment rather than the yoga practice. In addition, other 

systematic reviews investigating the prevalence of adverse effects of yoga practice in 

over 100 randomised controlled trials and cross-sectional surveys (in cancer and non-

cancer populations) found most were mild and transient and yoga appears to be as 

safe as usual care and exercise (Cramer, Ostermann, et al., 2018; Cramer et al., 2019; 

Cramer, Ward, et al., 2015). Regarding internet-based interventions specifically, 

though not all in cancer populations, findings from a recent scoping review also 

support the safety of online yoga, with only one study (of 12) reporting mild adverse 

events while the others reported no adverse events (though four studies did not specify 

the occurrence or absence of such events) (James-Palmer et al., 2022). This finding 

is encouraging, as online interventions may be seen as higher risk given the instructor 

is not present to provide hands-on assistance. In summary, in-person and online yoga 

appears safe and this provides impetus to conduct further studies and would support 

implementation if efficacy is also established.  

 

The attendance for both group and individual programs was excellent, with only three 

participants missing one session each meaning that overall, 89.3% of participants 

attended all six sessions. While comparison to other trials is problematic as this is the 

first trial of its kind (online delivery in participants with increased depression/anxiety 
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symptoms), results from synchronous online yoga trials in other populations have also 

shown high attendance rates. For example, a study in 15 individuals diagnosed with 

both chronic obstructive pulmonary disease and heart failure reported an average 

attendance of 14.5 (90%) of the synchronous online yoga classes (out of 16 required 

classes) (Donesky et al., 2017). In another study in 15 participants with cervical 

dystonia the average attendance was 11.2 sessions from a total of 12 (James-Palmer 

& Daneault, 2022), and a similar average attendance (11.13 of 12) was reported in a 

study of participants with Parkinson’s disease (James-Palmer & Daneault, 2022). The 

findings from this current study are encouraging as they suggest that despite barriers 

related to psychological issues such as motivation which may affect willingness and 

ability to follow and complete a trial intervention, high attendance can be achieved. It 

is possible that the facilitators to practice associated with the online format – such as 

the convenience and accessibility reported by participants – allow at least some 

barriers to be overcome.  

 

Participants were provided with links to yoga session videos and encouraged to 

practice as much as possible in between the instructor-led sessions. From weekly log 

data, the number of days of additional practice per week seemed to be consistently 

higher on average for participants in the individual group, though the average number 

of minutes per occasion of practice did not seem to differ. When asked post-

intervention, results showed the average in the overall sample was 3.1 days and 24.4 

minutes each of those days. The average number of minutes was higher for 

participants in the group program. While it is difficult to draw robust conclusions from 

this small sample, it will be of interest to further explore potential differences between 
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individual and group and how to maximise the levels of additional practice. In addition, 

as the frequency of yoga practice may influence the degree to which depression and 

anxiety symptoms are improved – with higher frequency and duration of each session 

associated with greater symptom improvement (Brinsley, Schuch, et al., 2021; Scott 

et al., 2019; Telles et al., 2015), it will be of interest in future, larger studies to correlate 

the level of practice with changes in depression and anxiety symptoms.  

 

All but one participant enjoyed doing yoga at home, and similarly all but one participant 

agreed/strongly agreed they were satisfied with the online yoga program and would 

recommend it to others. High satisfaction with this format of practice has previously 

been described by Trevino et al. (2021) in relation to transitioning mind-body practices 

online during the COVID-19 pandemic, with over 95% of participants reporting 

extreme satisfaction with online yoga sessions delivered by the Memorial Sloan 

Kettering Cancer Center. Other online yoga clinical trials in cancer and non-cancer 

populations, several summarised in a systematic review (Brosnan et al., 2021) and 

individual clinical trials (Donesky et al., 2017; Strömberg et al., 2021) have also 

described a high degree of support for the interventions. The similar positive findings 

across multiple studies further support the acceptability of this mode of yoga delivery. 

 

6.4.2  Qualitative findings  

Incorporating qualitative data collection into feasibility studies of complex interventions 

can make an important contribution to these types of studies (O'Cathain et al., 2019; 

Skivington et al., 2021) and provide information about the potential value (Hunter & 

Armour, 2019) as well as assisting with intervention refinement for future studies and 
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tailoring of the intervention to the needs of participants. Overall, data from the post-

intervention interviews revealed there was an extremely positive response to the 

online yoga program among participants, with five themes identified surrounding the 

feasibility and acceptability of the intervention: benefits and barriers to participation, 

prescription preferences, acceptability of online yoga delivery, prospective yoga 

participation and group versus individual yoga experiences. 

 

Participants reported a variety of subjective benefits from participation in the trial and 

these encompassed physical, psychological and physiological effects. Repeatedly, 

participants mentioned mental health-related effects including relief from stress, better 

coping, and feeling calmer, more relaxed, optimistic, more resilient, and happy as a 

result of the yoga practice. These results are consistent with those found in Chapter 4 

(section 4.3.2), as well as other post-intervention qualitative studies following online 

yoga and mind-body programs (in people with cancer) that also reported a range of 

psychological benefits (Emard et al., 2021; Huberty et al., 2018; Mackenzie et al., 

2016; van Puymbroeck et al., 2013) and lend further support to the quantitative 

findings and the notion that mental health can be improved through participation in 

online yoga. As was expected, barriers to participation were also reported, including 

work commitments, presence of comorbidities and psychological barriers (e.g. lack of 

motivation). Understanding impediments to practice is important as it can enable 

researchers to develop strategies to reduce them, which should improve access and 

increase acceptability of yoga in this population.  
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A key finding arising from the analysis of post-intervention interviews related to the 

acceptability of online yoga delivery. Several disadvantages to practicing yoga online 

were mentioned, mostly relating to technical issues with the devices being used to 

access the yoga sessions. Many of the participants struggled with viewing the 

sessions on a small screen and having to move their device during the sessions so 

that the instructor could see them properly. Participants expressed that using devices 

with larger screens helped. Technology-related issues appear to be a common factor 

as they have been previously reported by others. Huberty et al. (2019) found that 

visual difficulties in following routines and technical computer-related difficulties were 

among the top three dislikes associated with online yoga participation. In a small study 

in participants with heart failure and chronic obstructive pulmonary disease, technical 

issues included problems logging into the class, frozen screens, visual lags and 

firewall problems (Donesky et al., 2017), Addington et al. (2018) reported that all four 

participants in the trial described negative experiences with the videoconferencing 

technology used for the study (e.g. being “complicated” and “confusing”). Addressing 

the variety technical difficulties will be important in future studies, and this includes 

addressing inequalities of access to technologies in the broader community (e.g. 

affordability of larger devices, good internet connection).  

 

On the other hand, participants highly valued the home-based nature of the program. 

The convenience of not having to leave the house a commonly cited advantage among 

participants, some of which were affected by disabilities and other comorbidities in 

addition to the effects relating to the cancer and its treatment. Other advantages 

included the privacy afforded by being at home, access to experienced instructors 
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otherwise not accessible, being able to utilise things in their own home (e.g. their bed 

for relaxation practices) and accessibility despite COVID-19 related restrictions. Some 

of these factors have the potential to address barriers such as, transportation and lack 

of time/work commitments cited here and elsewhere (Desai et al., 2021; McCall, 

Thorne, et al., 2015) to yoga participation (and in particular in-person practice) among 

people diagnosed with cancer and thus providing strong rationale for further 

investigations using this mode of delivery. These future studies should consider and 

implement strategies to address other challenges (in addition to the technical 

challenges mentioned in the previous paragraph) reported by one participant here and 

in other studies such as lack of suitable space and access to props in the home and 

presence of distractions in the home environment (Donesky et al., 2017; Huang et al., 

2022; Snyder et al., 2021),  

 

Participants felt positively about participating in yoga in the future and recommending 

the practice to others diagnosed with cancer. In addition, they expressed a general 

satisfaction with the yoga prescription (intensity, frequency and duration of sessions). 

Most thought the 60-minute duration of instructor-led sessions was suitable, which 

was also described as “appropriate and not too easy or challenging to meet” in the 

Huberty et al. (2018) online yoga study. Regarding the frequency of sessions however, 

six participants would have preferred more instructor-led sessions per week. This 

aligns with the findings from Chapter 4 where most participants surveyed (82.3%) 

expressed a preference to attend yoga sessions more than once per week. These 

findings are encouraging given the earlier mention in this discussion that higher 

frequency of practice may lead to greater symptom improvement. These findings add 
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to the evidence base regarding yoga practice preferences and inform future 

investigators of ways in which to refine trial design in response to participant 

experiences. 

 

6.4.3  Group and individual yoga considerations 

As mentioned previously, most yoga interventions are conducted in group settings. As 

some evidence exists that group (or social) connections may have a positive effect on 

psychological symptoms (Martino et al., 2017), it was of interest to explore this aspect 

in this study. Both quantitative and qualitative data exploring this aspect were collected 

here, with the overall findings showing mixed results. Some participants in the group 

program reported positive effects of being part of a group while others did not feel as 

though they were part of a group at all. Some data exist as to why group yoga could 

have a positive effect on mental health. For example, in a study in women with 

depression who undertook a group yoga program, participation was reported to 

facilitate a sense of connectedness and shared experience with others that appeared 

to be beneficial for mood (Kinser, Bourguignon, Taylor, et al., 2013). Other studies in 

cancer populations reported a motivational factor for adherence to the program being 

the positive aspect of the “shared group experience” (Danhauer et al., 2008; Galantino 

et al., 2012) and adherence in clinical trials (of non-pharmacologic interventions) 

seems to be important for efficacy (e.g. Hilvert-Bruce et al., 2012; Inouye et al., 2003). 

Furthermore, social involvement and support (sanga or linking with a supportive 

community) is a component of yoga practice (Feuerstein & Feuerstein, 2013) and was 

recommended for inclusion in programs to reduce depression and anxiety symptoms 

in the Delphi study presented in Chapter 5. The degree of social interaction in 
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interventions can vary depending on the design (Nagy & Moore, 2017) and it is often 

unclear in yoga studies whether group or social interaction is part of the intervention 

design or even encouraged or allowed. In addition, it is unclear how this translates to 

the online environment. In summary, this issue requires further investigation, with 

studies designed to investigate this aspect, for by example including a control group 

with a group/social aspect. 

 

While group/social effects are absent from individual yoga programs, this format 

allows greater personalisation of instruction. This is a central aspect of viniyoga and 

yoga therapy, where practices are tailored to the condition and unique characteristics 

of the individual being treated (Desikachar et al., 2001; Khalsa et al., 2016; Kraftsow, 

1999; Rioux, 2015). The application of individualised yoga was shown to be effective 

in improving mental health and wellbeing in a non-cancer population (de Manincor et 

al., 2016) and at least two other studies that investigated effects on depression and 

anxiety symptoms have used this intervention design (Cartwright et al., 2020; Turmel 

et al., 2022). The targeted and personally tailored approach to yoga was highly valued 

in this current study and that by Cartwright and colleagues (2020) and was associated 

with commitment and adherence to the yoga practice in that study. In addition, the 

therapeutic bond experienced by participants was a motivational factor underlying 

adherence (Cartwright et al., 2020) which as mentioned previously appears to be 

important for efficacy. Furthermore, in a qualitative study with yoga teachers who had 

specific and experience teaching yoga therapeutically to treat symptoms of 

psychological distress, tailoring of the practice emerged as a theme (Harvey et al., 

2019). In that study, teachers noted the importance of tailoring practices to the 



CHAPTER 6: RANDOMISED CLINICAL TRIAL  

 231 

 

individual and their day-to-day experience and described how the individual’s 

presentation determines the practices they do with them (Harvey et al., 2019). To the 

candidate’s knowledge, the present trial is only the second (apart from Adair et al., 

2018) to employ an individualised/tailored design for yoga for depression and anxiety 

outcomes in people diagnosed with cancer.  

 

An issue to consider with individualised trials is that efficacy studies are designed to 

investigate carefully described, standardised interventions (Nash et al., 2005; 

Sherman, 2020), which is not possible when interventions are tailored to each 

individual. This is one of the reasons alternative trial designs such as comparative 

effectiveness have been proposed to allow “flexible, semi-standardised treatment 

protocols, incorporating some individualised tailoring, to account for variation in the 

condition and circumstances of patients throughout the intervention” (Rioux, 2015). 

Another solution could be the development and use of research manuals in which a 

set of therapeutic options are laid out for the therapists conducting interventions but 

allow a certain amount of freedom (Rakel, 2007; Schnyer & Allen, 2002). In this 

respect, the development of recommended yoga approaches and techniques to 

include and avoid implemented in this study (from Chapter 5) goes some way to 

address this limitation. 

 

6.4.4  Strengths of the study 

This study was characterised by several strengths. Firstly, to the candidate’s 

knowledge, this is the first clinical trial in people diagnosed with cancer to explore the 

feasibility of online group and individual yoga programs, as well as investigate the 
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preliminary efficacy of these programs on depression and anxiety symptoms in 

individuals who meet clinical diagnostic criteria for a mood disorder and are 

experiencing increased depression/anxiety symptoms. The inclusion of participants 

with these characteristics addresses gaps withing the existing literature and ensures 

clinical significance. This is also the first study to employ a consensus-based 

methodology to inform the yoga program in a cancer population. The encouraging 

quantitative and qualitative findings alongside excellent adherence, acceptance and 

no missing data provide the foundation to conduct a larger study powered to detect 

clinically significant effects on depression and anxiety outcomes.  

 

Another strength of this study was employing quantitative and qualitative methods. As 

mentioned in section 6.4.2, this approach is recommended for early trials of complex 

interventions. Using both quantitative and qualitative methods enabled the candidate 

to gain a more comprehensive account of the data. For instance, quantitative findings 

from the HADS preliminary efficacy data showed reductions in the levels of depression 

and anxiety symptoms and qualitative data from interviews pointed to potential 

mediating factors for this effect. For example, several participants reported that the 

yoga assisted with “shutting out” noises in their head about things that were worrying 

them. It also provided valuable information that may have otherwise been inaccessible 

from an exclusively quantitative approach, as illustrated by the accounts of some 

technical difficulties during the yoga sessions such as difficulty seeing the instructor 

on small screens and having to tilt devices throughout the class so that the instructor 

could see the participant properly.  
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6.4.5  Limitations and future research 

The findings of this study should be considered in light of its limitations. Firstly, 

because this was a feasibility study, the small sample size limits power to detect 

statistically significant effects on depression and anxiety symptoms and our other 

outcomes of interest (distress, perceived stress, physical and mental health, quality of 

life and fatigue). Nevertheless, significant reductions in depression and anxiety scores 

were detected despite the small number of participants. The inclusion criteria were 

limited to participants who had been diagnosed with breast or gynaecological cancer 

(and most participants had been diagnosed with breast cancer). As such, caution is 

required when attempting to generalise from the results of this study, as the sample in 

this study may not be representative of the wider population (including individuals 

diagnosed with other cancer types, receiving different anti-cancer treatments, longer 

or shorter time since diagnosis, etc). As the primary outcomes were feasibility and 

preliminary efficacy, the study was not designed to look at longer-term follow-up. 

These limitations can be addressed in a larger study that includes participants with 

different types of cancer and follows them up for an extended period of time to 

determine the maintenance of effects if they are detected.  

 

Regarding participant characteristics, analysis of baseline differences between groups 

revealed significant differences in the highest level of completed education. This could 

have been attributed to the small sample size in this study, as smaller trials are prone 

to baseline imbalances, due to chance (Lewis, 2004; Moher et al., 2010). Conducting 

trials with larger sample sizes and careful selection of randomisation methods can 

help achieve covariate balance at baseline (Lin et al., 2015; Moher et al., 2010). The 
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effect of baseline characteristic imbalances on outcomes can be tested using 

statistical approaches but is not recommended in the CONSORT statement for 

pilot/feasibility studies as the primary focus is not on determining treatment effects but 

rather assessing feasibility (Eldridge et al., 2016). In addition, two participants no 

longer met the inclusion criteria for HADS depression and/or anxiety score of at least 

8 at baseline, however their scores during screening were above this level. As the aim 

of this study was feasibility and preliminary efficacy, these participants were not 

excluded. Also, it should be noted that ITT analysis, which was used here, includes 

every subject who is randomised and ignores noncompliance, protocol deviations, 

withdrawal and anything that happens after randomisation (Gupta, 2011). In future, if 

a larger trial is conducted to evaluate efficacy, the decision regarding whether to 

exclude enrolled participants that don’t meet inclusion criteria should reflect issues of 

safety, treatment efficacy, statistical power and measurement error (Rehman et al., 

2020). 

 

Another limitation of this study was the lack of a control group. As randomised 

controlled trials are the gold standard for measuring an intervention’s effect, future 

studies should utilise this design and include a control group. In the case of yoga 

interventions, careful attention should be given to the choice of control. As yoga is a 

multi-component intervention, the design of control groups is complicated by the fact 

that there is no obvious placebo or “sham” intervention (Sherman, 2012), and the 

active and inactive components of the intervention are not known. An ideal control 

would isolate and test the purported active ingredient of the intervention and hold all 

other factors constant (Mohr et al., 2009). Kinser and Robins (2013) state that control 
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conditions for mind-body interventions (including yoga) for depression should aligned 

with the overall purpose and objectives of the study and provide recommendations to 

guide researchers in their choice of control. For example, if efficacy is the study goal, 

the suggested controls are: an active control, a wait-list or a 3-arm design with active 

and usual care controls (Kinser & Robins, 2013). ‘Active’ or ‘attention’ controls (which 

have been predicted to become the standard in yoga research) have the benefit of 

being able to account for natural history, time, attention from a provider, expectations 

about the treatment’s effect and group setting, allowing the investigation of the extent 

to which yoga has effects beyond these factors (Mohr et al., 2009; Park et al., 2014; 

Sherman, 2012).  

 

As mentioned earlier, studies suggest that the dosage of yoga influences the level of 

depression and anxiety symptom improvement, thus it follows that accurate 

measurement of participant practice levels over the course of an intervention is 

important. Recording attendance to instructor-led sessions is straight-forward, 

however documenting additional practice tends to rely on self-report systems which 

can be less accurate than objective measures. This issue has been highlighted in 

previous online yoga trials where self-reported figures for additional practice and 

physical activity were higher compared to figures from both a web analytics program 

and Fitbit devices (Eckert et al., 2020). As the data collected here regarding additional 

practice was using a log completed by participants each week and relied on 

recollection of their practice over the week, future studies would benefit from using an 

objective measurement tool.  
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It is possible that selection bias was present relation to the type of participants that 

took part in the study. Participants were aware that the intervention was a yoga trial, 

which may have influenced the type of participants who volunteered. In addition, 

Individuals who volunteer for research studies are often more highly educated, have 

higher socio-economic status and are more sociable (Dodge et al., 2014; McGrath et 

al., 2022; Young et al., 2020). Indeed, the vast majority of participants in this study 

were well-educated, with just over 82% of the overall sample having completed 

university degrees. Identifying characteristics of those less likely to participate in future 

trials of this kind before commencement would assist with development of strategised 

recruitment efforts that could improve the representation of the population from which 

the sample is drawn and thus increase the generalisability of the results. Another 

consideration that can affect clinical trial results is response expectancy – an 

expectation that an intervention or treatment will work. It has been reported that 

expectancy for a yoga intervention for depression predicted a better outcome in terms 

of symptom reduction (Uebelacker et al., 2018). This may have been a factor 

influencing the positive results found in this study, but whether this was the case, or to 

what extent it occurred here is unknown. Though this could be tested in future studies 

by measuring expectancy with scales such as the Credibility Expectancy 

Questionnaire (CEQ) (Devilly & Borkovec, 2000) or the yoga-specific The Outcome 

Expectations for Yoga (OEY) scale (Thind et al., 2017). 

 

6.4.6  Conclusions  

The present study explored the feasibility of an online yoga intervention comparing 

group and individual sessions and preliminary efficacy on depression and anxiety 
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symptoms in women diagnosed with breast or gynaecological cancer who had 

completed chemotherapy/radiotherapy and met diagnostic criteria for a mood disorder 

and were experiencing elevated depression and/or anxiety symptoms. The 

quantitative data provided important information regarding the feasibility, acceptability 

and potential mental health benefits of yoga for this population. Furthermore, the 

qualitative data provided an in-depth understanding of experiences with the online 

yoga intervention. Retention and adherence were excellent and adverse events were 

minimal, though some minor problems with technology suggest that further refinement 

is required. Taken together, this study adds to the emerging literature regarding online 

yoga interventions to address psychological symptoms in people diagnosed with 

cancer, with preliminary data supporting the further development and evaluation of 

online yoga interventions in this field of research.



CHAPTER 7: OVERALL DISCUSSION AND CONCLUSIONS  

 238 

Chapter 7: Overall discussion and conclusions 

 

7.1 Introduction 

This Chapter presents an overview of the whole thesis, draws conclusions from each 

of the individual studies (presented in Chapters 3 to 6) and how they relate to each 

other, discusses strengths and limitations and considers directions for future research 

and implications for practice.  

 

7.2 Thesis overview and key findings  

The overall objective of the body of research presented in this thesis was to investigate 

the effects of yoga practice on depression and anxiety symptoms in people diagnosed 

with cancer. To achieve this objective, a series of four distinct (but complementary) 

studies each with their own specific aims were conducted:  

1. A systematic review and meta-analysis to identify, describe and assess prior 

clinical research from clinical trials of yoga interventions as a treatment for 

reducing symptoms of depression and anxiety in people diagnosed with cancer.  

2. A cross-sectional survey to gain knowledge of the experiences with yoga and 

preferences for its delivery among a local (Australian) sample of people 

diagnosed with cancer. 

3. A Delphi study with expert yoga teachers and therapists to develop a list of 

recommended elements (approaches and techniques) to include and avoid in 

yoga interventions aimed at reducing depression and anxiety symptoms in 

people with cancer. 
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4. A clinical trial to evaluate the feasibility and preliminary efficacy on depression 

and anxiety of online group and individual yoga. 

 

The first study (presented in Chapter 3) reports the evidence synthesis of 26 

randomised controlled trials conducted that reported the efficacy of yoga interventions 

on depression and/or anxiety symptoms in people diagnosed with cancer. The meta-

analysis results demonstrated that the effect of yoga on reducing self-reported 

depression and anxiety symptoms is significant and in the moderate range 

(depression: g = -0.419, 95% CI -0.558 to -0.281, p < 0.001; anxiety: g = -0.347, 95% 

CI -0.473 to -0.221, p < 0.001). This was despite the very low number (3 out of 26 

studies) having investigated depression and anxiety as primary outcomes, a finding 

that suggests that the yoga interventions were not designed to address these 

symptoms. In addition, it was found that no studies investigated the impact of yoga-

based interventions in clinical populations of people with cancer (i.e. individuals 

diagnosed with major depressive disorder or an anxiety disorder such as generalised 

anxiety disorder) or those with elevated symptoms at baseline as a criterion for 

inclusion. Including participants with clinically significant levels of depression or 

anxiety would allow for a greater ability to detect intervention effects as well as making 

findings generalisable to those with clinically significant symptomatology; and thus 

generate findings of greater relevance to clinical practice. The results in favour of yoga 

found in this study are consistent with other meta-analyses, which have nearly all 

found significant reductions in depression and/or anxiety. In summary, these findings 

revealed information regarding gaps in the evidence base (notably the lack of inclusion 

of participants affected by depression/anxiety and lack of these investigated as 
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primary outcomes) and provided impetus to continue the investigation into the effects 

of yoga on depression and anxiety symptoms in people diagnosed with cancer and 

address the gaps identified. 

 

The second study (presented in Chapter 4) was the first to explore perceptions 

regarding yoga in a sample of Australian participants who had been diagnosed with 

cancer. Among 68 participants completing the survey, the main reason for practicing 

yoga was stress relief (which aligns with findings from previous studies) suggesting 

individuals undertake yoga for its psychological effects. Indeed, almost 90% of 

participants who had practiced yoga since their cancer diagnosis reported feeling 

relaxed and just over 70% feeling less stressed as a benefit from undertaking the 

practice. Regarding yoga format and delivery, results revealed a preference for group 

classes with a frequency of 2–3 times per week and 60 minutes in duration. A large 

percentage of participants reported interest in online yoga delivery, with the majority 

preferring pre-recorded sessions. Given the promising evidence found in the 

systematic review and meta-analysis presented in Chapter 3 supporting benefits on 

depression and anxiety symptoms in people with cancer, exploring perceptions of 

yoga in greater detail was warranted to inform the development of interventions to 

further investigate these effects and maximise uptake and adherence. 

 

The third study (presented in Chapter 5) was conducted with the aim of generating 

recommendations and gain consensus from expert yoga teachers and therapists 

pertaining to the components required for a yoga intervention to reduce depression 

and anxiety symptoms in people diagnosed with cancer. This study addressed 
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previously published guidelines recommending structured approaches to developing 

such interventions and provided guidelines for the instructor to implement for the 

design yoga program in subsequent clinical trial. The recommendations can also be 

used in future studies by other researchers to develop and evaluate yoga intervention 

protocols investigating depression and anxiety outcomes. Overall, consensus was 

reached for 15 out of 16 approaches and techniques for reducing depression and 14 

out of 17 for reducing anxiety. Recommendations were also generated for approaches 

and yoga techniques to include and avoid for various cancer-specific characteristics: 

type of cancer, type of treatment (e.g. surgery, chemotherapy, radiation) or cancer 

stage (e.g. palliative or presence of bone metastases). The recommendations from 

this study can be used in future studies by other researchers to develop and evaluate 

yoga intervention protocols investigating depression and anxiety outcomes. Its 

findings can inform implementation to facilitate reducing the heterogeneity of 

intervention components and parameters (a factor that is often acknowledged as a 

limitation of research to date) and enhance the comparison and reproducibility of 

research in this field. 

 

The results from the fourth study (presented in Chapter 6) support the feasibility and 

preliminary efficacy of an online yoga intervention in women with breast or 

gynaecological cancer on depression and anxiety symptoms (who have completed 

chemotherapy/radiotherapy). This study makes two unique contributions to the 

literature as the first in people with cancer to: incorporate participants meeting clinical 

diagnostic criteria for an affective disorder and have increased depression or anxiety 

symptoms as part of the inclusion criteria, being carried out as a synchronous online 
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intervention as well as compare group and individual yoga programs. The positive 

effects on depression and anxiety symptoms, while preliminary, provide further 

evidence for the efficacy of yoga to help alleviate depression and anxiety symptoms 

and in turn potentially help address the myriad negative consequences of these 

symptoms in individuals living with and beyond cancer. The lack of adverse events 

and positive evaluation of the intervention further support the potential for the 

implementation of this type of intervention. The addition of qualitative methods in the 

form of post-intervention interviews contributed to the findings by providing insights 

into participant’s experiences of the intervention and shedding light on contextual 

factors surrounding the feasibility, efficacy and acceptability of the study and is one of 

the few studies to have included such an approach among studies of yoga for mental 

health in people with cancer.  

 

7.3 Study design considerations 

7.3.1  COVID-19 pandemic and online yoga 

The disease transmission mitigation efforts brought about by the COVID-19 outbreak 

disrupted the delivery of integrative oncology and supportive care services (which 

provide yoga amongst other modalities) worldwide and services moved quickly to 

transition to virtual delivery (Knoerl et al., 2021; Trevino et al., 2021). As one of the 

first trials to be conducted online in people with cancer, the results generated provide 

valuable information regarding the feasibility, safety and acceptability of online yoga. 

While it is apparent that there are some technical issues to resolve (such as issues 

with the viewing experience on small devices) online interventions represent a 

promising method of delivering interventions to improve mental health in this 
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population. Almost all participants in trial enjoyed doing yoga online and results from 

post-intervention interviews revealed convenience to be a predominant advantage of 

online practice, which has also been reported in other research. For example, young 

adult people with cancer have reported convenience to be an important factor in the 

design of psychosocial and behavioural interventions (Rabin et al., 2013) and 

participants in a Zoom-based tai chi intervention commented on the convenience of 

this delivery modality (Gomaa et al., 2022). Advantages of online yoga related to the 

issue of convenience (such as no requirement for travel) may help address barriers to 

participation in research and clinical practice. Indeed, having to get to a centre was 

cited as barrier by women with breast cancer regarding participation in group-based 

physical activity (Wurz et al., 2015). Issues with transportation were also reported as 

a barrier to yoga practice (McCall, Thorne, et al., 2015) and a reason for potential 

participants not taking part in yoga interventions or missing yoga sessions in clinical 

trials (Cohen et al., 2004; Moadel et al., 2007; Sullivan et al., 2021). Making 

attendance at yoga sessions simple (e.g. by removing the need to leave the home, 

being able to use items at home as props, requirements being minimal e.g. only 

internet and device needed) may be particularly important in individuals with 

psychological challenges such as depression, where a lack of motivation is a 

characteristic feature of the disorder (Smith, 2013). While not specific to yoga, lack of 

motivation has been reported as a barrier to physical activity participation by people 

with cancer (Blaney et al., 2013; Brunet et al., 2013), and this likely applies to yoga as 

well given physical postures and movement are a core component of the practice. In 

addition, depression and anxiety have been reported as barriers to attending face-to-

face groups (in a non-cancer population) (Lipman et al., 2011).  
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Moving beyond the COVID-19 pandemic, it is likely that an increasing number of 

clinical trials of yoga and other integrative oncology modalities (e.g. exercise, Tai Chi, 

music) will be delivered remotely. A recent study reviewed trials of virtually delivered 

exercise interventions in people with cancer following the advent of the COVID-19 

pandemic (Gonzalo-Encabo et al., 2022). The findings reported in that study suggest 

that virtually supervised exercise is generally feasible and acceptable in people with 

cancer, with high adherence (range from 84% to 94.4%) (Gonzalo-Encabo et al., 

2022). Other benefits noted by the authors of that paper have also been discussed in 

this thesis in relation to online yoga delivery, such as the potential of reducing barriers 

to participation, allowing access to individuals in rural communities, flexible scheduling 

options and potential cost-effectiveness (Gonzalo-Encabo et al., 2022). in addition to 

these benefits however, a number of challenges to online delivery were also 

discussed, some of which were also found in this current PhD research, including poor 

technology illiteracy, securing a large, safe, and uninterrupted space if a person lives 

with others, cost of equipment including Wi-Fi, and safety (Gonzalo-Encabo et al., 

2022).  

 

7.3.2  Group versus individual yoga 

As mentioned previously, yoga can be delivered in a group or one-on-one setting and 

most clinical trials are conducted as group programs. This brings about various 

considerations around clinical and scientific perspectives, potential benefits, as well 

as drawbacks associated with each mode of practice. For example, the social 

dynamics, which can impact psychological symptoms (Martino et al., 2017), are 
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different between group and individual yoga sessions. That is, a greater social 

interaction or shared experience is anticipated from participation in group classes. By 

contrast, individual yoga sessions typically involve more interaction with the instructor, 

which may result in a more substantial therapist effect (the systematic effects of 

therapists on patient outcomes beyond the treatment modality or therapeutic 

technique applied, Lutz & Barkham, 2015). It may be that in one-on-one practice the 

relationship between individual and instructor may be stronger, while in group practice 

other mechanisms are more important, such as shared experience and social support. 

In addition, the ability to tailor practices and cost-effectiveness will differ. Also, it is 

likely that the effectiveness of each mode of delivery will likely depend on the 

individual, their preferences, the group itself and instructor. 

 

7.3.3  Challenges, potential biases 

The systematic review of published clinical trials revealed a common issue with bias 

(unclear or high risk) in the studies included, notably detection (blinding of outcome 

measurement) and performance bias (blinding of participants and personnel). Blinding 

in yoga studies in intrinsically challenging, and lack of blinding can introduce non-

specific effects in the findings. In the trial conducted as part of this thesis, blinding was 

not considered feasible given the nature of the intervention (group versus individual 

yoga programs), though care was taken when advertising the study and describing it 

to participants and present it with equipoise in order to minimise differential 

expectations about intervention effects and the participant information sheet was 

presented objectively to reflect current evidence. On the other hand, allocation 

concealment has been reported to be the most important source of bias in randomised 
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trials (Pildal et al., 2007; Schulz et al., 1995). Fortunately, this does not seem like an 

issue in studies to date as the systematic review presented in Chapter 3 showed most 

studies had adequate allocation concealment. This factor was taken into consideration 

in the clinical trial conducted here, with methods implemented to safeguard against 

this type of bias (using computer-generated allocation sequence and sequentially 

numbered, opaque envelopes).  

 

7.4 Strengths of the research 

This is one of the few studies to have followed a systematic approach for investigating 

the effect of yoga on depression and anxiety symptoms in people with cancer. 

Following an initial synthesis of data from previous studies which found evidence of a 

positive effect of yoga on depression and anxiety symptoms, a cross-sectional survey 

was conducted to ascertain experiences and preferences of a local sample of people 

with cancer and a Delphi study provided consensus-based recommendations for 

approaches and techniques to include and avoid in yoga interventions to reduce 

depression and anxiety. Finally, a clinical trial was conducted to examine the feasibility 

and preliminary efficacy of group and individual yoga programs in women diagnosed 

with breast or gynaecological cancer experiencing elevated symptoms of depression 

and anxiety. This approach, which used a variety of complementary quantitative and 

qualitative research methods, engaged stakeholders (people with cancer and yoga 

teachers and therapists) and assessed feasibility, aligns with in guidance provided for 

the development and evaluation of complex interventions by the United Kingdom’s 

Medical Research Council (O'Cathain et al., 2019; Skivington et al., 2021) and others 

(Sherman, 2012). 
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The use of the Delphi technique which engaged multiple experts to develop 

recommendations for the subsequent yoga intervention added to the strength of the 

study by including individuals with different experiences and knowledge. This is 

particularly important when studying complex interventions such as those that are 

yoga-based. This is the first time such an approach has been employed in the area of 

yoga for mental health in people with cancer, representing an important step forward 

in facilitating high quality research in this field. In addition, the consensus-based 

recommendations developed here can serve as a valuable resource for future trials. 

 

The clinical trial presented in Chapter 6 was successfully administered with high 

adherence and completion of outcome measures and weekly logs, and attrition was 

non-existent (no participants dropped out once they commenced the intervention). The 

use of a mixed methods design is considered a strength of the study considering the 

novelty of its design. Collecting both quantitative and qualitative data provided a 

greater range of insights and perspectives than would have been possible otherwise 

and permitted triangulation and confirmation of findings by different methods (for 

example benefits on psychological symptoms evidenced by the HADS outcome data 

and confirmation of these effects in the interviews) which reinforces the validity of the 

findings 
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7.5 Limitations and challenges of the research 

Many of the limitations of each study are addressed in detail in the relevant chapters. 

These are summarised below, and limitations related to the overall thesis are also 

included. 

 

Some of the limitations of the systematic review and meta-analysis related to various 

shortcomings of the included studies and the effect this had on the ability to draw 

conclusions from their synthesis. The other main limitation related to the search 

methodology that was used and the effect this had on the studies that could be found.  

 

Due to the scope of this thesis, the cross-sectional survey was designed to have a 

modest sample size (which limited the generalisability of the results) and the design 

of the survey itself was conducted between the candidate and their supervisory team 

and did not involve consumers (people with cancer). The lack of consumer input and 

piloting may have led to bias when providing a pre-determined set of responses for 

some of the questions (for example the selection of perceived benefits and barriers to 

practice). However, the options presented to participants were based on previous 

research and opportunities to add other responses were provided with the inclusion of 

open-ended questions.  

 

Similar to the survey, limitations relating to sample size were present in the Delphi 

study though in this case it was due to a low response rate from potential participants. 

This low response rate was also accompanied by potential limitations to the 

representativeness of views as participants were from two countries only.   
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The fact that this research was carried out during the advent of the COVID-19 

pandemic meant that certain challenges were experienced, and additional limitations 

were present in the design and running of this research. The clinical trial conducted 

here was originally planned as an in-person randomised controlled efficacy trial, 

however, to adjust to lockdowns and physical distancing regulations it was moved to 

an online format. As this was the first time (to the candidate’s knowledge) that an 

online synchronous yoga intervention had been conducted in this population, a 

feasibility study was conducted instead of a larger efficacy trial. The methodological 

limitations of the trial that was conducted were described in section 6.4.5 and include 

a small sample size, lack of control group and lack of blinding. Thought was given to 

possible control groups and how to incorporate blinding, with waitlist, stretching or 

befriending control (such as used in this study) options considered, however 

implementation of these was not possible due to the scope of the study. On the other 

hand, advantages of the online format included being able to recruit participants 

Australia-wide and participants were able to complete all study procedures from their 

home. Due to having to re-design the trial and as it was quite a novel design, a 

substantial amount of planning and consultation with various researchers and experts 

was required. Maintaining safety was of paramount importance. Also, it was 

recognised that there may be effects on the running of the trial and the outcomes as 

a consequence of it being run at a time when many disruptions were present in 

people’s lives and the community. Moreover, our symptoms of interest are 

psychological and there was evidence of negative mental health effects stemming 
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from the consequences of the pandemic (World Health Organization, 2022), though it 

was unknown whether this would affect the results of the study.  

 

To try to address this, a question regarding participants perceived effects of COVID-

19 related restrictions on mental health during the trial was included. In addition, 

recruitment may have been impacted and may have led to the smaller number of 

participants recruited despite having used numerous recruitment strategies. 

Recruitment of participants to clinical trials is notoriously challenging (Kadam et al., 

2016; McDonald et al., 2006), and the global pandemic may have added additional 

challenges (Sathian et al., 2020; Villarosa et al., 2021). Another effect was in relation 

to the cross-sectional survey being designed and conducted prior to the emergence 

of the new virus. Because the design of the trial changed to a considerable degree, it 

may have better to include a different set of questions, and the relevance of some 

questions may have been reduced (e.g. preference for travel distance to a yoga 

session). However, the information gathered is still considered useful as in-person 

sessions will likely continue into the future. Despite this, several questions regarding 

online yoga were included as at the time it was considered a novel area of interest for 

future research given the increasing popularity of online yoga.  

 

As is common across the literature on yoga in people with cancer, most participants 

throughout the studies conducted here were women with breast cancer who had 

completed treatment. This restricts the generalisability (external validity) of the results 

to men, other cancer populations and stages of treatment. However, preferences for 

one intervention (or treatment) over another have the potential to affect outcomes and 
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it may be that women (in whom breast cancer is the most common type of cancer) 

prefer practicing yoga compared to others and this may lead to better adherence and 

outcomes. 

 

The studies conducted here that involved human participation (those presented in 

Chapters 4–6) were carried out online, and while conducting research online has 

advantages such as being able to scale and reach larger numbers of people, there 

are also disadvantages to using this method. For example, the participation rate for 

the Delphi study was low, and one potential reason for this may have been that the 

whole process was conducted via the internet (including the initial invitations sent via 

email). A problem with email invitation is that it is difficult to know if non-responses 

indicated no interest or if the potential participant did not receive the message (which 

could happen due to incorrect email addresses, email accounts no longer being in use 

or presence of anti-spamming software). It may be that more personal forms of contact 

such as face-to-face or phone are a superior method (Cook et al., 2000; Hsu & 

Sandford, 2007; Yom et al., 2022) though was not within the scope of this study. 

Another reason may be that invitations did not reach those with expertise in both 

cancer and mental health. Another factor to consider is the issue with diversity of 

access to the internet and devices to access online sessions (e.g. computer or tablet). 

This could have biased which participants took part and excluded certain groups of 

people. In the local environment (Australia), for example, there is inequality in access 

to the internet. Studies have shown that those with low socio-economic status and 

literacy/education (Borg & Smith, 2018; Wilson et al., 2019), are older (Arcury et al., 

2020; Borg & Smith, 2018; Thomas et al., 2018), experience social exclusion and live 
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remotely (Ali et al., 2020; Thomas et al., 2018) and who migrated to Australia (Thomas 

et al., 2018) access the internet less. Given the emphasis recently on equity, diversity 

and inclusion in research (Buchanan et al., 2021; Fontanarosa et al., 2021; Yom et al., 

2022), this issue should be taken into consideration when designing, conducting and 

interpreting studies.  

 

7.6 Future research directions 

Given that yoga may be an attractive therapeutic strategy (and online delivery has the 

potential to reach many more people than in-person sessions) and that there are 

plausible mechanisms by which yoga may have an impact on depression and anxiety, 

further investigation of yoga as a potential treatment for depression and anxiety is 

warranted.  

 

Given the promising findings across the various studies presented in this thesis, future 

studies with larger numbers of participants would provide more robust data. It would 

be of interest to conduct the cross-sectional survey with a larger number of participants 

and include individuals with current depression and/or anxiety to obtain information 

that would allow tailoring of interventions specifically to this group. A clinical trial with 

a larger number of participants should be conducted, being powered to assess efficacy 

for depression and anxiety outcomes and include a diverse group of people with 

various cancer to assess generalisability. The trial as part of this PhD research only 

followed participants post-intervention, and as such the longer-term effects are 

unknown. Thus, studies should obtain data over a longer course of time post-

intervention to determine longer-term effects on outcomes. However, research should 
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consider individuals’ preferences, as for example it may be that women are more 

motivated to practice yoga given a substantial amount of research shows they practice 

more than men (Cramer, Ward, et al., 2016; Park et al., 2015) and perhaps adhere 

and benefit more from practicing yoga. Encouragingly though, recent research 

investigating yoga practice for mental health among men has provided valuable 

information to engage this gender, such as identifying barriers for which strategies to 

overcome them can then be implemented (e.g. increasing the availability of men’s only 

classes (McIver et al., 2022). The topic of preferences is further discussed in the 

following paragraph.  

 

An important factor to consider and future research to explore is the role of individual 

preferences. Engaging in a preferred regime is likely to increase adherence, 

satisfaction and completion rates which provides a good basis for the acceptance and 

success of an intervention or treatment (Lindhiem et al., 2014). Studies in people with 

cancer have reported that preferences for different forms of treatment exist, for 

example a study in individuals with multiple myeloma reported that just over half of the 

participants desired psychosocial interventions at the time of diagnosis, with 

preferences varying between different forms of interventions – the most common 

being relaxation techniques, peer support group and individual psychotherapy 

(Lamers et al., 2013). Furthermore, there is evidence to suggest that these 

preferences influence outcomes. In a large RCT with 271 women participants with 

breast cancer that compared two active psychosocial interventions (mindfulness-

based cancer recovery and supportive-expressive group therapy) to a control group, 

program preference was a strong predictor of outcomes (improved quality of life and 
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spirituality) (Carlson et al., 2014). Moreover, in the same study, matching with the 

preferred program was an important predictor of benefits for participants who already 

had higher levels of stress and poor quality of life prior to the study (Carlson et al., 

2014). Thus, future research would benefit from exploring the effects of preferences 

on outcomes. 

 

While this thesis has reported that some studies of yoga in people with cancer have 

included male participants, the majority have been female. This may reflect a more 

general higher participation in yoga for women versus men (Vergeer et al., 2017; 

Vergeer et al., 2018). A recent study reported a number of barriers (e.g. including 

gender-related perceptions and pressures) and facilitators (e.g. offering men-only 

classes) of yoga participation in men (Cagas et al., 2021). These findings may be 

implemented in further studies to investigate the role of yoga for mental health in men 

with cancer. Another important aspect to investigate is the cost-effectiveness of yoga 

as a treatment for depression and anxiety in people with cancer and how it may be 

implemented into usual care and more research is needed in this area. Prior studies 

have reported promising cost-effectiveness findings in other conditions including for 

chronic back pain (Groessl et al., 2020), abdominal pain disorders (Philipson et al., 

2023) and musculoskeletal conditions (Hartfiel et al., 2017). While many integrative 

oncology services already offer yoga (Grant et al., 2019), more work is needed to 

provide the evidence for incorporation into usual care, including implementation 

studies to ascertain the barriers and facilitators, adoption, training required, 

identification of stakeholders, feasibility, cost, reach and sustainability.  
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Research is still emerging regarding the optimal intervention parameters such as 

duration and frequency of practice to reduce depression and anxiety symptoms in 

people with cancer. The Delphi study conducted as part of this research sought to 

establish recommendations from expert yoga teachers and therapists regarding 

dosage of yoga to alleviate depression and anxiety symptoms as an initial basis for 

investigation, however consensus was not achieved in the two rounds of surveys that 

were conducted. Future studies should explore this further and could benefit from 

including other health professionals with expertise in cancer and mental health.  

 

Results from several studies in cancer populations suggest that higher frequency of 

practice and duration of each session leads to greater symptom reduction (Brinsley, 

Schuch, et al., 2021; Scott et al., 2019; Telles et al., 2015), but further research is 

needed to determine more precise recommendations so that the ideal amount of 

practice can be achieved while still being feasible. In addition, little empirical evidence 

exists with respect to which yoga components or styles, if any, are most effective in 

reducing depression and anxiety symptoms (Bringmann & Sedlmeier, 2021). To 

address this issue, it has been suggested that studies compare specific, isolated 

components to each other or use additive designs to evaluate incremental effects of 

different combinations of yoga practices (Bringmann & Sedlmeier, 2021). Recent 

studies have used this design and found evidence of differential effects when 

implementing specific combinations of yoga components (Matko et al., 2021). Also, 

more research into using strategised ways to increase practice should be conducted, 

for example reminder emails have been shown to increase the frequency of practice 

in people diagnosed with cancer participating in a yoga-based RCT (Zetzl et al., 2021).  
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Another aspect of optimal yoga intervention delivery that requires further investigation 

is whether differences exist between group and individual practice. As mentioned 

previously, different considerations apply to each format (see section 6.4.3 and section 

7.3.2) and the comparative efficacy of these formats should be further explored, taking 

into account individual preferences, the importance of having a pragmatic balance 

between intervention standardisation and adaptation to the individual and whether one 

format is more or less suitable for particular individuals or groups.  

 

While multiple lines of evidence from research conducted here and earlier publications 

points to yoga being safe, further studies are needed to ascertain the appropriateness 

for individuals at different stages of cancer treatment (active cancer treatment or 

finished treatment), different types of cancer treatment and stages of disease as these 

are all associated with certain sequelae and needs. A particular advantage of yoga 

(and specifically the viniyoga style) is that there is ample capacity to adapt the practice, 

for example given the multitude of individual components available (e.g. the ability to 

change the focus of the practice (emphasis can be placed more or less on each of the 

components or ‘yoga limbs’) and ability to adjust the intensity (e.g. through use of 

specific physical postures and more or less dynamic movement). The Delphi study 

conducted here forms a starting point into this area of research and can be built upon 

in future studies. 
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7.7 Implications for practice  

The research presented in this thesis has implications for clinical practice. As 

mentioned in the literature review (Chapter 2), current recommended treatments for 

depression and anxiety in people diagnosed with cancer include pharmacological (e.g. 

antidepressants, anxiolytics) and psychological (e.g. psychotherapy, CBT, 

psychoeducation) modalities. These are both are associated with a number of 

drawbacks and not suitable for everyone. Other non-pharmacological and self-

empowering modalities are required to expand the toolbox and expand the offerings 

provided to improve individualisation of care. Various lines of evidence presented 

throughout this thesis provide evidence for the potential use of yoga at least as an 

adjunct to current treatments. The positive findings from the clinical trial presented in 

Chapter 6 add the potential of online yoga delivery as a benefit associated with yoga 

as an intervention (in addition to other benefits described in section 2.12). This in turn  

may be associated with a variety of benefits compared to in-person delivery such as 

possibly being more cost-effective (Brinsley, Smout, et al., 2021; Brosnan et al., 2021), 

more convenient (Brinsley, Smout, et al., 2021), circumventing barriers to in-person 

practice (e.g. removing the need for travel) and being able to reach more people 

(discussed further in the next paragraph).  

 

A major advantage of online yoga delivery is that it would the enhance capability for 

yoga sessions to be delivered across the community, rather than only a select group 

with access to in-person providers nearby. This would mean reaching individuals in 

rural or regional areas who may have access to yoga teachers or therapists with the 

expertise required to manage the complex needs of people with cancer affected be 
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depression and/or anxiety. Demonstrating the importance of this, post-intervention 

interviews with participants who lived in different cities from the instructor commented 

on how they valued being able to attend sessions with an experienced person who 

would have otherwise been inaccessible.  

 

Integrative oncology is a patient-centred approach that aims to optimise health, quality 

of life and clinical outcomes by providing a holistic programme of care, complementary 

therapies, psychological support and information about cancer and its treatment 

across the cancer care continuum (Aust et al., 2022; Witt et al., 2017). Many 

integrative oncology services worldwide already include yoga (Grant et al., 2019), and 

the data generated in this PhD research provide encouraging evidence to further 

support implementation of this modality into these services. In addition, given reports 

of the limited awareness of yoga in these among people with cancer (Raghunathan et 

al., 2019), efforts to increase awareness should be prioritised. This is important, as 

people with cancer report high motivation to take action to manage the symptoms of 

cancer and its treatment, and those who utilised the integrative oncology services of 

yoga, acupuncture and massage reported that they wished they had known about 

these services earlier in their cancer care (Womack et al., 2022). 

 

It is possible that by alleviating depression and anxiety symptoms, that in turn some 

of the numerous negative consequences of these (described in section 2.5) may also 

be positively impacted. For example, depression and anxiety in people with cancer is 

associated with an increased risk of recurrence and mortality (Mols et al., 2013; Wang, 

Wang, et al., 2020), but receiving effective psychological intervention has been shown 
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to correlate with reduced risk of recurrence and improved long-term survival 

(Andersen et al., 2008; Giese-Davis et al., 2011; Stagl et al., 2015). While more 

research is required to confirm these effects, they are nevertheless promising and 

suggest that addressing depression and anxiety symptoms may have lasting effects 

beyond the mental health symptoms themselves.  

 

7.8 Conclusion  

Cancer and its treatment can bring about immense psychological and psychosocial 

impacts on the individuals affected as well as their families. Given the prevalence and 

myriad negative consequences of depression and anxiety in people with cancer and 

issues with current treatments, it is essential to develop safe and effective strategies 

to alleviate these symptoms. The research presented in this thesis adds to a growing 

body of literature on the effects of yoga on depression and anxiety in this population. 

Results generated from the various studies build upon each other and support the 

efficacy of yoga in reducing depression and anxiety symptoms and provide important 

information for future studies in this area. 
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Abstract

Objective: Cancer and its treatment can lead to a variety of physical and emotional

concerns impacting on those affected, including subclinical or clinical depression

and anxiety, which in turn have a significant impact on wellbeing, quality of life and

survival. The aim of this review was to evaluate the effect of yoga�based in-

terventions on self�reported depression and anxiety symptoms in people with

cancer in randomized controlled trials.

Method: Six databases were searched to identify relevant studies. Systematic re-

view procedures were followed including a quality assessment. Meta�analysis of

suitable studies was conducted.

Results: 26 studies from our search criteria were eligible for inclusion for depressive

and 16 for anxiety symptoms. Meta�analyses revealed evidence for significant

medium effects of yoga on depression symptoms (N = 1,486, g = −0.419, 95%
confidence interval [CI] = −0.558 to −0.281, p < 0.001) and anxiety (N = 977,

g = −0.347, 95% CI = −0.473 to −0.221, p < 0.001) compared to controls. Subgroup

analyses for depressive symptoms revealed significant effects for all analyses per-

formed (type of cancer, type of control, treatment status, duration of intervention or

frequency of yoga sessions), with effect sizes being comparable between subgroups.

Similar findings were found for anxiety symptoms except for treatment status,

where the only significant effect was found when yoga was delivered during active

treatment.

Conclusions: This review provides evidence that in people with cancer, yoga�based
interventions are associated with amelioration of depression and anxiety symptoms

and therefore a promising therapeutic modality for their management. However,

the potential for risk of bias together with control group design challenges means

the results should be interpreted with caution.

K E YWORD S

anxiety, cancer, depression, integrative oncology, supportive cancer care, survivorship, psycho�
oncology, yoga
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1 | INTRODUCTION

Cancer represents a major cause of illness, with a considerable social

and economic impact on individuals, their families, and the commu-

nity. The worldwide incidence and mortality of cancer is growing

rapidly and was estimated to affect 18.1 million people and cause 9.6

million deaths in 2018.1

Advances in cancer detection and treatment have improved net

survival rates,2 however, despite this increased survival people with

cancer experience significant psychosocial effects both from the

cancer itself and its treatment. In particular, mental health disorders

such as anxiety and depression are prevalent, and occur more

frequently in people who have been diagnosed with cancer

compared with healthy controls.3 Several studies have investigated

prevalence rates for these disorders. For example, a large Canadian

study (N = 10,153) that used a survey based on Diagnostic and

Statistical Manual of Mental Disorders, fourth edition (DSM�IV)
defined disorders found that 19% had clinical, and another 22.6%

had subclinical, symptoms of anxiety, while 12.9% reported clinical

and 16.5% subclinical symptoms of depression.4 Similarly, in a large

German study (N = 4,020) the 4�week prevalence rates for any

mental disorder, anxiety and mood disorder were 32%, 12%, and 7%,

respectively.5 A meta�analysis of studies using only psychiatric in-

terviews reported prevalence of any mood disorder of 38.2%, all

types of depression (major, minor or dysthymia) 20.7% and anxiety

10.3%.6 These conditions can occur anytime from diagnosis through

treatment and into survivorship, and in some cases persist for years

following successful treatment, leaving survivors with long�term
symptom�management needs.7–9 In addition, patient psychological

distress is often undetected, with reports of accurate detection of

clinical depression as 6% and 17% for clinical anxiety;10–12 thus

creating a high unmet need for psychological care in people with

cancer.13 Therefore, developing and evaluating therapies that can

alleviate and improve management of these symptoms is important

for improving patient outcomes.

Yoga is increasingly recognized as a complementary approach for

various cancer�related symptoms including depression and anxiety.14

Yoga originates from the ancient Vedic tradition, emerging over

5,000 years ago.15 It is based on a holistic health system that in-

corporates mind, breath, body and relaxation as well as ethical and

lifestyle factors.16 The techniques of yoga, known as the “eight limbs

of yoga” include cultivation of social and personal values (yamas and

niyamas); physical postures (asanas); conscious breathing exercises

(pranayama); internal sensory awareness or interoception (pratya-

hara); and three stages of “meditation”—concentration, meditation,

and absorption (dharana, dhyana, and samadhi).17,18 Different types

or styles of yoga have been developed based on various combinations

of these components (such as Hatha, Restorative, Iyengar, Ash-

tanga).19 The mechanisms that allow for the potential therapeutic

effects of yoga include biological (including neurophysiological),

psychological (including emotional and cognitive), and behavioral

correlates,20–22 and the magnitude of these effects may depend on

the type of yoga being studied.23

Various studies have reported the prevalence of yoga use among

people diagnosed with cancer. A large survey (N = 17,639) conducted

with individuals presenting to a US comprehensive cancer center

found 8% had practiced yoga within the past 12 months.24 Studies in

Australian and Swedish populations found similar prevalence rates

(7% and 6.9%, respectively).25,26 Yoga may help reduce stress and

anxiety, combat depression, improve sleep, and minimize side effects

of treatment,27 with patient reported outcomes including better

coping with anxiety and uncertainties, improved mood/reduced

depression and better stress management.28–31

Establishing the effects of yoga for mental health in cancer is

critical for appropriate supportive care and survivorship planning.

Although systematic reviews and meta�analyses have been published

in this area, their emphasis has been on the effects in breast cancer

only;32–36 yoga was not the main component of the intervention (e.g.,

mindfulness�based stress reduction)35,37,38 or were conducted over 5

years ago and necessitating update due to data from more recent

studies.37,39 Therefore, we conducted this review to examine the

effects of asana�based yoga interventions on self�reported depres-

sion and anxiety symptoms, across a number of cancers.

2 | METHODS

The PRISMA statement was followed to ensure comprehensive and

transparent reporting of methods and results.40 The protocol was

developed in advance and registered on PROSPERO (Registration

number: CRD42019139652).

2.1 | Search strategy

We conducted an electronic search of the following databases: OVID

MEDLINE Cochrane Central Register of Controlled Trials, Health

Technology Assessment Database, Allied and Complementary Med-

icine (AMED), Embase, Health Management Information Consortium

(HMIC) and PsycINFO, from inception to June 2020. The search

terms can be found in Material S1. A Google Scholar search was

conducted using the same key words to identify any additional arti-

cles and reference lists of retrieved articles were searched.

After removal of duplicates, one reviewer screened titles and

abstracts of potentially eligible articles (Maria Gonzalez). Full�text
articles were assessed for eligibility by two independent reviewers

(Maria Gonzalez and Guoyan Yang).

2.2 | Eligibility criteria

Studies were included if they: (1) were randomized controlled trials

(RCTs) of asana�based yoga interventions; (2) were written in English;
(3) included an adult sample (≥18 years old) with a diagnosis of any

cancer (active treatment or post�treatment); (4) reported anxiety or

depression symptoms using a validated self�report assessment tool. If
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there were multiple assessment time points, the time point of post�
intervention was chosen. If the data necessary to calculate an effect

size were not reported, attempts were made to obtain the data from

the study authors by e�mail.

Non�randomized or non�controlled trials, case series, conference

presentations, and dissertations were excluded. Studies were

excluded if they did not provide the data needed to calculate an ef-

fect size or were duplicate studies.

2.3 | Data extraction

The predetermined data extraction form included study character-

istics (first author, year and country of publication), participant de-

tails (mean age, % female, cancer site), treatment status (active or

pre/post�cancer treatment, or mixed), sample size, the comparison

group (e.g., wait�list), intervention details (type of yoga, duration of

intervention, duration of individual sessions, frequency of sessions),

safety, adherence and depression/anxiety outcome data. One author

(Maria Gonzalez) extracted the data and a second author checked it

(Michaela Pascoe).

2.4 | Statistical analyses

Analyses were performed in Comprehensive Meta�Analysis 3.0,41

with a random�effects model applied throughout to account for the

expected heterogeneity between studies.42 Intervention effect sizes

(differences between yoga and control groups) for depression and

anxiety symptoms were calculated using Hedges's g statistic, along

with 95% confidence intervals (CIs) around the estimated effect size.

In cases where more than one control group was employed, the

outcome data was combined. In line with conventional in-

terpretations, Hedges's g were classified as small (0.2–0.4), medium

(0.4–0.8) and large (>0.8).43

When the original studies reported no standard deviations, they

were calculated from standard errors or CIs. The heterogeneity be-

tween studies was quantified using Cochran's Q and I2 values, which

estimate the amount of heterogeneity resulting from between�study
variance, rather than by chance. Heterogeneity was categorized as

low (I2 = 0%–40%), moderate (I2 = 30%–60%), substantial (I2 = 50%–

90%) and considerable (I2 = 75%–100%).43

Publication bias was examined using funnel plot analysis as well

as Egger's regression test to yield the degree of funnel plot asym-

metry. Additionally, a Duval and Tweedie's trim�and�fill analysis was
used to estimate the effect size after imputing potentially missing

studies. Finally, the number of articles required to dismiss the results

of the meta�analysis was analyzed through a fail�safe N and esti-

mating the number of non�significant unpublished trials which would

be needed to cause the observed p value to exceed 0.05.

A range of exploratory post�hoc subgroup analyses were con-

ducted in order to examine which factors may impact the effective-

ness of yoga interventions, particularly with regard to control

conditions (active vs. inactive), sample details (cancer site, treatment

status), and treatment characteristics (duration of intervention,

number of classes per week).

2.5 | Quality

Risk of bias was assessed independently by two researchers (Maria

Gonzalez and Michaela Pascoe) using the Cochrane risk of bias

tool43 which assesses six aspects of trial methodology (sequence

generation, allocation sequence concealment, blinding of partici-

pants and personnel, blinding of outcome assessment, incomplete

outcome data, and selective outcome reporting) and any other bias

that could potentially introduce different sources of bias. Under

each domain, studies were classified as low, high or unclear risk

of bias.

3 | RESULTS

3.1 | Study selection

The search of the electronic databases retrieved 658 citations.

After removal of duplicate studies and exclusion during the title

and abstract level review, 46 full texts remained. Following appli-

cation of the eligibility criteria, 26 articles were eligible for inclu-

sion.44–68 Reasons for exclusion of the other 21 articles is

presented in Table S1. A further article was identified from a

Google Scholar search.69 Details of the search results are sum-

marized in Figure 1.

3.2 | Characteristics of included studies

The detailed characteristics of the eligible studies are presented in

Table 1. Across the 26 unique studies, there were 1,544 patients with

cancer (mean age: 54.4 years; range: 44–68.7 years), from whom 782

were allocated to yoga interventions. The majority of participants

were female (86.1%). The studies were published between 2004 and

2020 and were conducted in the United States (N = 14), India (N = 3),

Germany (N = 4), Canada (N = 2), Netherlands (N = 1) and Turkey

(N = 2). Sample sizes ranged from 19 to 184 participants per study.

Eighteen studies were conducted in participants diagnosed with

breast cancer (the study by Culos�Reed et al. was primarily in breast

and therefore included in this group),45,47,49–53,56–59,62–68 two studies

in mixed cancers,46,69 and one study each in the following cancers:

colorectal,55 lymphoma,54 thoracic,61 head and neck,44 myeloprolif-

erative neoplasms48 and glioma.60

Participants in eight studies had completed conventional cancer

treatment (e.g., surgery, chemotherapy,andradiation),44,45,52,56–58,65,68

participants in twelve studies were undergoing treatment at the

start of the study,47,50,51,53,59–64,66,67 and participants in six studies

were at various stages of cancer treatment.46,48,49,54,55,69
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3.3 | Intervention characteristics

Eleven of the included studies used interventions based on Hatha

yoga.44–46,48,55–58,62,63,69 Remaining studies used a variety of yoga

styles: Integrated,51,64,66 Vivekananda,53,60,61,67 Classical,68 Bali,47

Dru,59 Integral,50 Iyengar,52 Restorative,49,65 and Tibetan.54

All but one study included one control group with Chandwani

and colleagues67 including two control groups, one active (stretching)

and one inactive (wait�list). Nineteen studies compared yoga versus

no specific therapy.44–49,53–61,63,65,67,69 Six studies compared yoga

versus psychosocial or educational interventions (brief supportive

therapy, supportive counseling, social support group, wellness/health

education).50–52,62,64,66 Two studies compared yoga versus physical

activity (exercise or stretching).67,68

Yoga programs were on average 9.3 weeks long (range: 6–24

weeks) with 1–≥3 sessions per week of 45–120 min in duration. One

study did not report class duration.54 Nineteen studies also encour-

aged additional home�based yoga practice in addition to in�person
sessions.44,46,47,50,51,53–64,66,67

3.4 | Meta�analysis results

Twenty�six studies reported outcome measures for depression

symptoms (see Table 1). A random�effects meta�analysis revealed a

significant medium effect size in favor of yoga interventions for

reducing depression symptoms in comparison to control conditions

(N = 1,544, g = −0.553, 95% CI = −0.781 to −0.325, p < 0.001).

Considerable heterogeneity was present in the comparison between

yoga and control groups (Q = 109.294, p < 0.001, I2 = 77.13%). Visual

inspection of the individual effects revealed one possible outlier51

with a particularly strong effect, but low study weighting to the

overall analysis. This study was removed in a sensitivity analysis, and

the resulting effect size remained significant and the effect size in the

small�medium range (N = 1,486, g = −0.419, 95% CI = −0.558 to

−0.281, p < 0.001; Figure 2a), however the heterogeneity was greatly

reduced but still significant (Q = 38.04, p = 0.034, I2 = 36.91%).

Egger's regression test indicated no evidence of publication bias

(p = 0.15), and the fail�safe N was 353. Trim and fill analysis identified

no outlier studies and thus did not change the observed effect size.

Sixteen studies studied anxiety symptoms as an outcome mea-

sure, with a variety of assessment scales being used (see Table 1).

Meta�analysis revealed a significant medium effect size in favor of

yoga interventions for reducing anxiety symptoms in comparison to

control conditions (N = 1,035, g = −0.554, 95% CI = −0.878 to

−0.231, p = 0.001), with considerable heterogeneity (Q = 92.79,

p < 0.001, I2 = 83.84%). Similar to the results for depression, a very

large effect size was revealed in Banerjee et al.51 However, after

removing this study in a sensitivity analysis, the overall effect

remained robust (N = 977, g = −0.347, 95% CI = −0.473 to −0.221,
p < 0.001; 2b), with no heterogeneity present in the comparison

between yoga and control groups (Q = 13.8, p = 0.465, I2 = 0%).

F I GUR E 1 PRISMA flowchart of study selection
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There was no evidence of publication bias (Egger's regression test

p = 0.41), and the fail�safe N was 94. Trim and fill analysis identified

no outlier studies and thus did not change the observed effect size.

3.5 | Intervention characteristics and effects on
depression and anxiety symptoms

Due to the large effect of the Banerjee et al.51 study, it was not

included in the following subgroup analyses.

3.5.1 | Subgroup analyses for depressive symptoms

The majority of studies were conducted in the breast cancer popu-

lation limiting the ability to perform a meaningful subgroup analysis

between different cancer patient population groups. We observed

however a significant moderate reduction in depressive symptoms in

breast cancer patients (N = 17; g = −0.413, 95% CI = −0.590 to

−0.236, p < 0.001), which was comparable to the overall effect size

when all studies were included. Similarly, subgroup analyses based on

location of study were precluded by the small number of studies in

some locations, however we did not observe any pronounced dif-

ferences in effect sizes amongst studies in different countries.

Studies using active (N = 7; e.g., supportive counseling, wellness

education, stretching) and inactive control interventions (N = 19; e.g.,

wait�list, usual care) had a significant, medium to small effect size

post�intervention (active: g = −0.468, 95% CI = −0.751 to −0.185,
p = 0.001; inactive: g = −0.390, 95% CI = −0.562 to −0.218,
p < 0.001).

Studies were pooled into groups reporting on the effects of yoga

while receiving cancer treatment (N = 11), following treatment

(N = 8), or mixed treatment status (N = 6). Yoga interventions pro-

vided a medium reduction in depressive symptoms in all subgroups

(either receiving or finished active treatment: g = −0.519, 95%
CI = −0.788 to −0.250, p < 0.001; only receiving treatment:

g = −0.384, 95% CI = −0.572 to −0.196, p < 0.001; following

treatment: g = −0.428, 95% CI = −0.740 to −0.177, p = 0.007).

We grouped studies into those less than 10 weeks, and 10 weeks

and over. Ten weeks was chosen as the average intervention dura-

tion across all studies was 9.4 weeks. Both resulted in significant and

similar effects (<10 weeks: N = 14, g = −0.442, 95% CI = −0.624 to

−0.260, p < 0.001; ≥10 weeks: N = 11, g = −0.395, 95% CI = −0.615
to −0.176, p < 0.001). Similarly, significant effects were found where

grouped by class frequency (1 class per week: N = 15, g = −0.514,
95% CI = −0.699 to −0.329, p < 0.001; ≥2 classes per week: N = 10,

g = −0.284, 95% CI = −0.459 to −0.109, p = 0.001).

3.5.2 | Subgroup analyses for anxiety symptoms

Regarding the effects of yoga interventions in participants with

breast cancer, a similar effect was observed as that for the overallT
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effect size when all cancer types were included (N = 10, g = −0.365,
95% CI = −0.511 to −0.219, p < 0.001). Similar to the observations

for depression symptoms and location of study, we did not observe

any marked differences in effect sizes.

Analysis of the subgroup of studies employing active controls

(N = 3) revealed a significant, medium effect size post�intervention
(g = −0.441, 95% CI = −0.703 to −0.179, p = 0.001), whereas studies

using a no�intervention control group (N = 12) showed a weaker but

still significant effect size (g = −0.323, 95% CI = −0.476 to −0.221,
p < 0.001).

During cancer treatment, a medium effect was observed on

anxiety symptoms (N = 7, g = −0.508, 95% CI = −0.690 to −0.326,
p < 0.001). There was no significant effect in participants who had

completed cancer treatment (N = 4, g = −0.164, 95% CI = −0.391 to

−0.063, p = 0.157) or in the mixed treatment status group (N = 4,

g = −0.234, 95% CI = −0.545 to −0.077, p = 0.141).

F I GUR E 2 Forest plot for the effects of yoga interventions on (A) depression and (B) anxiety symptoms. Box size represents study
weighting. Diamond represents overall effect size and 95% confidence intervals
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Yoga programs less than 10 weeks in duration yielded significant

overall reductions in anxiety symptoms (N = 8, g = −0.394, 95%
CI = −0.595 to −0.192, p < 0.001), as did those ≥10 weeks (N = 7,

g = −0.301, 95% CI = −0.473 to −0.129, p = 0.001). Similar effects

were found with once�per�week yoga classes (N = 10, g = −0.340,
95% CI = −0.513 to −0.168, p < 0.001) as with ≥2 classes per week

(N = 5, g = −0.392, 95% CI = −0.623 to −0.162, p = 0.001).

3.6 | Risk of bias

Risk of bias for each study is shown in Figure S1. Overall, no studies

had a low risk of bias across all domains. Fifteen studies were

assessed as having a high risk of bias for at least one

domain.44,47,48,50,51,55,56,58–60,65–69 Sixteen studies were at low risk of

bias for allocation concealment,44,47,48,51,52,54–57,59,61,62,64–67 one

high risk68 and the remaining nine unclear.45,46,49,50,53,58,60,63,69

Twenty studies rated low risk of bias for random sequence genera-

tion,44,47,48,51–62,64–67 one high risk68 and five unclear risk.45,46,49,50,63

Nineteen studies rated unclear for risk of bias relating to detection

bias (blinding of outcome measurement),44–47,49,51,53,54,56,59–61,63–69

two studies had a high risk of detection bias,50,55 and five rated low

risk.48,52,57,58,62 Seven studies rated high risk for performance bias

(blinding of participants and personnel),47,48,50,55,56,58,67 with eigh-

teen studies rating unclear44–46,49–51,53,54,57,59–66,68,69 and one having

a low risk of performance bias.52 Twenty�one studies were at unclear
risk of bias for reporting bias,44–54,58,60–68 four low risk55–57,59 and

one high risk.69 Seventeen studies rated low risk of attrition bias

(incomplete outcome data),45,47–50,52–57,60–64,67 four rated unclear

risk46,59,68,69 and five were at high risk.44,51,58,65,66 Fourteen studies

were rated low risk of other bias,44,47–49,52–54,56,61–65,67 seven had an

unclear risk,45,46,51,57,66,68,69 and five were high risk.50,55,58�60

3.7 | Adherence

Yoga class attendance was reported in 21 studies, though the unit of

measurement was inconsistent between studies. Three studies re-

ported the percentage of participants who attended all classes, which

ranged from 32%54 to 50%.53,59 Other studies reported the average

number of classes attended by participants. The lowest attendance

was an average of 5.3 out of 10 classes,55 and the highest 10.6 of 12

classes.60 Eyigor et al.58 reported only the highest rate of attendance,

that being 95.45%. The intervention used in Huberty et al.48 con-

sisted of pre�recorded yoga videos delivered online, and found the

average weekly participation was 40.8 min/week when analyzed

using web analytics (the required weekly amount being 60 min/

week). Two studies reported attendance as the percentage of classes

attended over a certain number: participants in the Pruthi et al.63

study, attended 87% of the three individual and 40% attended ≥5 of

8 of the group classes. In the Chandwani et al.67 study 87% attended

≥12 of 18 classes. Rao et al.64 reported the number of participants

who practiced at different levels, the highest being “regularly”

(defined as ≥6 times per week). Most participants at the various

stages of conventional treatment (post�surgery: 79%; during radio-

therapy: 91%; during chemotherapy: 43%) practiced at this level.

Lastly, Adair et al.44 reported that the median percent compliance

per participant was 100% for supervised sessions and 97.2% for

home sessions. Associations between intervention adherence and

treatment efficacy were mentioned in four studies. Of these, two

studies found that regularity of practice was linked to significant

reductions in depressive symptoms,56,64 while the other two did not

find an effect.49,55

3.8 | Safety

Eleven of the 26 RCTs reported safety�related data: seven reported

no adverse events;44,47–49,61,62,69 two reported no serious adverse

events but some minor adverse events including transient abdominal

pain, neck and hip pain and muscle soreness.55,56 Bower et al.52 re-

ported a back spasm in a participant with a history of back problems.

The remaining study59 stated that 81% of participants reported

adverse events, although all of these were assessed as likely being

associated with the cancer or its treatment as opposed to the yoga,

and a similar percentage (80%) of participants in the control group

also reported adverse events.

4 | DISCUSSION

This systematic review and meta�analysis examined yoga as an

intervention to reduce depression and anxiety symptoms in people

with cancer. These were found to have a statistically significant small

to moderate effect on reducing self�reported depression and anxiety

symptoms, and the effect maintained even after an outlier and was

removed following sensitivity analyses.

Only minor adverse events were reported however safety of the

interventions was stated in less than half of the included studies. This

is in agreement with previous reviews of adverse events associated

with yoga practice, where most events are mild and transient.19,71

Nevertheless, an adequate reporting of safety data in future yoga

trials in cancer populations is crucial in order to better evaluate its

safety. This is important, as the presence of pre�existing medical

conditions or illnesses has been found to increase the risk of adverse

events in yoga�based interventions, although using a yoga style that

is tailored to the needs and circumstances of the individual (also

known as viniyoga) appears to decrease this risk.19

Studies varied in their reporting of participant adherence to the

yoga interventions and its effects on treatment efficacy. Of the

studies that reported the percentage of participants who attended all

classes, the range was a modest 32%–50%. Interestingly, conducting

the intervention online (which may be thought to encourage greater

adherence) resulted in only 15% of participants averaging the

required 60�min weekly yoga prescription, as measured by a web

analytics program, though participants still averaged almost 41 min
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per week of practice.48 Regarding the influence of adherence on

outcomes, only a handful of studies stated findings. Of those that did,

results were mixed, with some finding an effect56,64 while others did

not.49,55 Further data is needed to elucidate which factors maximize

adherence and how regularity of practice influences the effect of

yoga on depression and anxiety outcomes.

The findings of this review broadly align with previous similar

systematic reviews and meta�analyses that have found significant

effects for depression and anxiety symptoms in breast33,36 and mixed

cancers.39 Another study by Zhang et al.32 found no effects of yoga�
based interventions on depression or anxiety symptoms, however the

analysis was based on two studies only, for both depression and

anxiety outcomes. Strengths of this present study comprise the in-

clusion of newly published clinical trials in a variety of cancers and

performing a number of novel subgroup analyses compared to pre-

vious reviews.

We explored a number of factors which may drive the effects of

yoga interventions using a range of post�hoc subgroup analyses. No

substantial differences were seen between any of the subgroups for

depressive symptoms. Similarly, effects were not largely different for

anxiety symptoms for type of control, cancer site or program dura-

tion. However, a large significant effect was observed when yoga was

applied during cancer treatment, while studies in participants who

had completed treatment or had a mixed treatment status, failed to

demonstrate a significant effect. This finding suggests differences in

baseline anxiety symptoms or differences in the delivery or compo-

nents of the yoga intervention.

Regarding control types, our results differ from those reported

by Cramer et al.33 who found significant decreases in self�reported
depressive and anxiety symptoms when yoga was compared to active

controls but not inactive ones. Though their groups included only two

to four studies in each subgroup and included the study by Banerjee

et al.51 which showed an unusually large effect size, potentially

impacting on this observed outcome. Similarly, a 2017 Cochrane

review34 found significant effects only when yoga was compared to

psychosocial or educational interventions (not when compared to no

intervention), although studies included yoga�based interventions

both with and without asana practice (one study for anxiety included

relaxation only). While we found significant results for both groups,

our results revealed a similar trend to these earlier reviews, with

effect sizes when yoga was compared to active controls being slightly

larger than those employing inactive controls (for both depression

and anxiety symptoms). Possible explanations for this include the

nature of the controls, either not being tailored to addressing

depression or anxiety symptoms specifically or resulting in higher

attrition and lower adherence (due to disappointment of not being

randomized to the yoga group); and/or not controlling for time and

attention. Indeed, the subject of control group design for yoga studies

is a challenging one given the multifaceted nature of yoga, and the

need for careful design of comparison conditions has been previously

emphasized.72,73

All studies included here had inevitable limitations and several

avenues for future research are evident. First, despite the significant

effects of yoga�based interventions on self�reported depressive and

anxiety symptoms, no studies investigated the impact of yoga�based
interventions in clinical populations of cancer survivors (i.e., in-

dividuals diagnosed with major depressive disorder or an anxiety

disorder such as generalized anxiety disorder) or those with elevated

symptoms at baseline as an inclusion criteria. This has been identified

as important in psychological and pharmacological studies,74,75 as

stronger effect sizes have been observed for each of these treatment

modalities when symptom severity is higher at baseline.76,77 Hence

future studies should include participants who meet clinical criteria

to allow for greater improvement in symptoms. This would allow for

greater statistical power to detect intervention effects as well as

making findings generalizable to those with clinically significant

symptomatology; and thus generate findings of greater relevance to

clinical practice. Furthermore, depression and anxiety symptoms

were not commonly the focus of the included RCTs, with only three

of the 26 included studies primarily aimed at alleviating psychological

symptoms. Therefore, yoga interventions may not have been tailored

to address these symptoms. Second, we found an overrepresentation

of studies in women with breast cancer, with 18 of the 26 included

studies (69.2%) in this population, thus future studies should examine

the use of yoga in a variety of cancers, as well as examining gender�
specific responses. Third, we observed an unclear or high risk of bias

in almost all of the included studies with respect to blinding (both

detection and performance bias). It is generally considered difficult

and impractical to reduce the risk of performance bias in trials of

behavioral studies such as yoga, and this is likely to introduce non�
specific effects. As a variety of yoga styles exist and positive effects

are often found for different types,78 future, larger studies powered

to asses such differences could compare different types and forms of

yoga (e.g., group classes vs. individual sessions, duration and fre-

quency of sessions). This would control for intervention effects while

also gaining new insights into which styles and doses of yoga may be

most beneficial for mental health in cancer patients and survivors. In

addition, given this study focused on immediate effects, future

studies should investigate the long�term effects of yoga�based in-

terventions in this population. Fourth, while adherence in some of the

interventions was high, a number of studies reported a relatively low

rate of attendance to yoga sessions. Given the substantial physical

and psychological sequelae experienced by people diagnosed with

cancer as well as a need to develop interventions that are widely

accessible, there is unique potential in using novel delivery methods

such as online yoga classes (or “TeleYoga”) which may provide con-

venience and increased participation, however further research is

required to determine the optimal delivery methods to increase

adherence.

4.1 | Clinical implications

Yoga�based interventions may be a valuable tool to alleviate

depression and anxiety symptoms in people with cancer and thus

important for supportive cancer care and survivorship planning.
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More high�quality RCTs are needed to assess the effectiveness of

this therapeutic modality.

4.2 | Limitations

This review provides a thorough synthesis and compilation of data

currently available for the.treatment of affective symptoms in people

with cancer. However, a number of limitations were present. Firstly,

included studies were limited to those in English and asana�based
yoga interventions (studies investigating e.g., meditation or breathing

techniques only were not included), potentially biasing our results.

Secondly, publication bias, resulting in studies with positive findings

being more likely to be published, is always a risk when conducting

meta�analyses. A further limitation was the inability to perform

subgroup analyses across a variety of cancers � due to the majority of

studies being in breast cancer � thus restricting the ability to

establish the generalizability of the intervention across different

cancer types.

In summary, our findings show potential beneficial effects of

yoga on depression and anxiety symptoms in people with cancer.

More work is needed to better understand what aspects of these

interventions are most effective across different cancer diagnoses

and time points in the treatment and survivorship journeys.
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Appendix B Systematic review and meta-analysis ineligible and duplicate 

studies 

 

Table A1 Systematic review and meta-analysis list of ineligible and duplicate studies 

Name Title Reason for 
Exclusion 

Bragard et al. 
2017 

A nonrandomized comparison study of self-hypnosis, yoga, 
and cognitive-behavioral therapy to reduce emotional 
distress in breast cancer patients 

No 
anxiety/depression 
outcome 

Fouladbakhsh 
et al. 2014 

A pilot study of the feasibility and outcomes of yoga for lung 
cancer survivors 

No 
anxiety/depression 
outcome 

Galantino et 
al. 2012 

A qualitative exploration of the impact of yoga on breast 
cancer survivors with aromatase inhibitor-associated 
arthralgias 

No 
anxiety/depression 
outcome 

Ben-Josef et 
al. 2017 
 

Effect of eischens yoga during radiation therapy on prostate 
cancer patient symptoms and quality of life: a randomized 
phase ii trial 

No 
anxiety/depression 
outcome 

Banasik et al. 
2011  

Effect of Iyengar yoga practice on fatigue and diurnal 
salivary cortisol concentration in breast cancer survivors 

No 
anxiety/depression 
outcome 

Rao et al. 
2017 
 

Effect of yoga on sleep quality and neuroendocrine immune 
response in metastatic breast cancer patients 

No 
anxiety/depression 
outcome 

Vadiraja et al. 
2017 

Effects of yoga in managing fatigue in breast cancer 
patients: a randomized controlled trial 

No 
anxiety/depression 
outcome 

Sprod et al. 
2015 

Effects of yoga on cancer-related fatigue and global side-
effect burden in older cancer survivors 

No 
anxiety/depression 
outcome 

Vadiraja et al. 
2009 

Effects of yoga on symptom management in breast cancer 
patients: a randomized controlled trial 

No 
anxiety/depression 
outcome 

Moadel et al. 
2007 

Randomized controlled trial of yoga among a multiethnic 
sample of breast cancer patients: effects on quality of life 

Did not use validated 
outcome measure 

Taso et al. 
2014 

The effect of yoga exercise on improving depression, 
anxiety, and fatigue in women with breast cancer: a 
randomized controlled trial 

Data not reported in 
adequate format 

Ando et al. 
2009 

The efficacy of mindfulness-based meditation therapy on 
anxiety, depression, and spirituality in Japanese patients 
with cancer 

Not controlled study, 
pre-post only 

James et al. 
2009 

Yoga of Awareness program for menopausal symptoms in 
breast cancer survivors: results from a randomized trial 

Did not use validated 
outcome measure 

Kiecolt-Glaser 
et al. 2015 

Yoga’s impact on inflammation, mood, and fatigue in breast 
cancer survivors: a randomized controlled trial 

Duplicate study of 
Derry et al 2014 
(which includes both 
anxiety and 
depression 
outcomes) 
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Rao et al. 
2008 
 

Influence of yoga on mood states, distress, quality of life 
and immune outcomes in early stage breast cancer patients 
undergoing surgery 

Duplicate study of 
Rao et al 2017 

Ratcliff et al. 
2016 

Examining mediators and moderators of yoga for 
women with breast cancer undergoing radiotherapy 

Duplicate study of 
Chandwani et al 
2014  

Rao et al. 
2015 
 

Effects of an integrated yoga program on self-reported 
depression scores in breast cancer patients undergoing 
conventional treatment: a randomized controlled trial 

Duplicate study of 
Rao et al 2017 

Raghavendra 
et al. 2007 

Effects of an integrated yoga programme on chemotherapy-
induced nausea and emesis in breast cancer patients 

Duplicate study of 
Rao et al 2017 

Leal et al. 
2018 

An exploration of the effects of Tibetan yoga on patients' 
psychological well-being and experience of lymphoma: An 
experimental embedded mixed methods study 

Duplicate study of 
Cohen et al 2004 

Rao et al. 
2009 
 

Anxiolytic effects of a yoga program in early breast cancer 
patients undergoing conventional treatment: a randomized 
controlled trial 

Duplicate study of 
Rao et al 2017 
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Appendix C Cross-sectional survey of the experiences, barriers and 

preferences with yoga in people with cancer– published journal article 
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Appendix D Participant Information Sheet for the cross-sectional survey 

study 
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Appendix E Cross-sectional survey questions for people with cancer 

regarding experiences and preferences with yoga 

 

Q1 Developing a yoga program for mental health in people with cancer: survey 

of cancer patients and yoga teachers.   

  

 This study seeks to gather information regarding your cancer diagnosis, mental 

health and wellbeing and experiences and preferences with practicing yoga. This 

information will be used to develop a subsequent clinical trial to investigate the 

effects of yoga on mental health in people with cancer. 

  

 For more details about the study please read the Participant Information Sheet  

before deciding on whether to participate or not in this study. 

  

 Your participation is anonymous and should take up to 10 minutes to complete. We 

do not foresee any risk involved in completing the survey, however if you experience 

any discomfort please contact your healthcare team. 

  

 Participating in this survey is taken as acknowledgement of your consent to 

participate.   

 

 This includes acknowledging that: 

 - you have read the participant information sheet 

 - you have been given the opportunity to discuss the information and your 
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involvement in the project with the researcher/s 

 - the procedures for the project and time involved have been explained to you 

 - you understand that your involvement is confidential 

 - you understand that the information gained during the study may be published, but 

no information about you will be used in any way that reveals your identity 

 - you understand that you can withdraw from the study at any time, without affecting 

your relationship with the researcher/now or in the future 

  

 This study has been approved by the Western Sydney University Human Research 

Ethics Committee. The Approval number is H13426. 

  

 Thank you again for your participation. 

 

 

 

Q2 Have you been diagnosed with cancer?  

o Yes   

o No   

 

 
Display This Question: 

If Have you been diagnosed with cancer?  = No 

 



APPENDICES  

 341 

 

Q3 You must have been diagnosed with cancer to complete this survey. Thank you 

for your interest in participating. 

 

Skip To: End of Survey If  You must have been diagnosed with cancer to complete this survey. Thank you for 
your interest in... Is Displayed 
 

 

Q4 What is your age? 

________________________________________________________________ 
 

 
Display This Question: 

If If What is your age? Text Response Is Less Than  18 

 

Q5 You must be aged over 18 to complete this survey. Thank you for your interest in 

participating.     

 

Skip To: End of Survey If  You must be aged over 18 to complete this survey. Thank you for your interest in 
participating. Is Displayed 
 

 



APPENDICES  

 342 

 

Q6 What is your gender? 

o Male   

o Female   

o Other   

o Prefer not to say   

 

 

 

Q7 When was your cancer diagnosed? (month/year)   

o Month   _________________________________________________ 

o Year   __________________________________________________ 
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Q8 What type of cancer were you diagnosed with? 

o Breast   

o Prostate   

o Lung  

o Bladder   

o Head and neck   

o Brain   

o Blood   

o Gynaecological   

o Kidney   

o Stomach   

o Skin   

o Bowel - colon and/or rectal   

o Liver   

o Pancreatic   

o Testicular   
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o Thyroid   

o Other (please specify) 

__________________________________________________ 

 

 

 

Q9 What was the stage of cancer you were diagnosed with? 

o I   

o II   

o III   

o IV   

o Unsure  

 

 

 

Q10 Are you currently receiving treatment for your cancer? 

o Yes   

o No    
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Display This Question: 

If Are you currently receiving treatment for your cancer? = Yes 

 

Q11 How long ago was your treatment completed? 

o Less than 6 months   

o 6-12 months   

o Over 12 months   

 

 
Display This Question: 

If Are you currently receiving treatment for your cancer? = Yes 

 

Q12 What treatment are you undergoing? 

o Chemotherapy   

o Radiation   

o Surgery   

o Immunotherapy   

o Combination (please specify) 

_____________________________________________ 
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Q13 Have you been diagnosed with a mental health condition by a medical doctor or 

mental health professional? 

o Yes   

o No   

 

 
Display This Question: 

If Have you been diagnosed with a mental health condition by a medical doctor or mental health 
professional. = Yes 

 

Q14 Which one(s)? 

▢ Depression   

▢ Anxiety   

▢ Other (please specify)  

______________________________________________ 

 

 
Display This Question: 

If Have you been diagnosed with a mental health condition by a medical doctor or mental health profe... = 
Yes 
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Q15 When was your diagnosis? 

o Month   __________________________________________________ 

o Year   __________________________________________________ 

 

 

 

Q16 Do you have any of the following chronic medical conditions? 

▢ Diabetes   

▢ Cardiovascular disease   

▢ Musculoskeletal condition - including arthritis and osteoporosis   

▢ Chronic respiratory condition - including asthma, chronic obstructive 

pulmonary disease   

▢ Kidney disease   

▢ Other (please specify) ___________________________________________ 
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Q17 Have you practiced yoga/meditation since your diagnosis? 

o Yes   

o No   

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = No 

 

Q18 Would you be interested in doing yoga? 

o Yes   

o No   

 

 
Display This Question: 

If Would you be interested in doing yoga? = No 
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Q19 Why not? (select all that apply) 

▢ No interest   

▢ Lack of time   

▢ Difficulties getting to venue   

▢ Lack of energy   

▢ Low mood   

▢ Concerns regarding lack of flexibility/strength   

▢ Concerns about ability to do postures   

▢ Concerns about age group or level of fitness differences to others in the class   

▢ injury or fear of injury   

▢ Pain   

▢ Other (please specify)  __________________________________________ 
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Display This Question: 

If Would you be interested in doing yoga? = No 

 

Q20 If a one-on-one yoga session could address your concerns or you could attend 

a small yoga class designed specifically for people with cancer, would you be 

interested in doing yoga? 

o Yes  

o No   

 

 
Display This Question: 

If If a one-on-one yoga session could address your concerns or you could attend a small yoga class d... = 
No 

 

Q21 You have reached the end of the survey. Thank you for your participation. 

 

 
Display This Question: 

If If a one-on-one yoga session could address your concerns or you could attend a small yoga class d... = 
Yes 

Or If 

Would you be interested in doing yoga? = Yes 

 



APPENDICES  

 351 

 

Q22 Would you prefer to practice yoga in a class or one-on-one session? 

o Class   

o One-on-one   

o Either   

o Both (combination)   

o Unsure   

 

 
Display This Question: 

If Would you be interested in doing yoga? = Yes 

Or If 

If a one-on-one yoga session could address your concerns or you could attend a small yoga class d... = Yes 
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Q23 What potential benefits would you consider yoga could offer?  

Select all that apply 

▢ Reduced stiffness and improved mobility   

▢ Feeling relaxed   

▢ Improving balance  

▢ Feeling peaceful   

▢ Easier movement   

▢ Less stress   

▢ Improved life outlook   

▢ Increased strength   

▢ Reduced pain and soreness   

▢ More energy   

▢ Desire to join a community   

▢ Easier to breathe   
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▢ Better sleep   

▢ Less fatigue   

▢ Better quality of life   

 

 
Display This Question: 

If Would you be interested in doing yoga? = Yes 

Or If 

If a one-on-one yoga session could address your concerns or you could attend a small yoga class d... = Yes 

 

Q24 Do you foresee any of the following issues/impairments to practicing yoga? 

▢ Fatigue   

▢ Physical impairment   

▢ Presence of medical devices   

▢ Effects of surgery   

▢ Other (please specify) 

______________________________________________ 
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Display This Question: 

If Would you be interested in doing yoga? = Yes 

 

Q25 Would you be interested in participating in a trial of a yoga program to assist in 

improvement of mental wellbeing? 

o Yes  

o No  

 

 
Display This Question: 

If Would you be interested in participating in a trial of a yoga program to assist in improvement of... = No 

 

Q26 Why not? _______________________________________________________ 

 
Display This Question: 

If Would you be interested in participating in a trial of a yoga program to assist in improvement of... = No 

And If 

If a one-on-one yoga session could address your concerns or you could attend a small yoga class d... = No 

 

Q27 You have reached the end of the survey. Thank you for your participation. 

 

 
Display This Question: 

If Would you be interested in doing yoga? = Yes 

Or If 

If a one-on-one yoga session could address your concerns or you could attend a small yoga class d... = Yes 
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Q28 What frequency of regular yoga practice (class and home) would be 

manageable for you? 

 1  2-3  4-6 7  

Classes  o  o  o  o  

Home  o  o  o  o  

 

 

 
Display This Question: 

If Would you be interested in doing yoga? = Yes 

Or If 

If a one-on-one yoga session could address your concerns or you could attend a small yoga class d... = Yes 

 

Q29 How far would you travel to attend a yoga class?  

o 1-5 Km   

o 5-10 Km   

o 10-20 Km   

o >20 Km   
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Display This Question: 

If Would you be interested in doing yoga? = Yes 

Or If 

If a one-on-one yoga session could address your concerns or you could attend a small yoga class d... = Yes 

 

Q30 What duration of yoga program would be manageable for you? 

▢ 0-4 weeks   

▢ 4-8 weeks   

▢ 8-12 weeks   

▢ 12+ weeks   

 

 
Display This Question: 

If Would you be interested in doing yoga? = Yes 

Or If 

If a one-on-one yoga session could address your concerns or you could attend a small yoga class d... = Yes 
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Q31 What length of yoga class would be manageable for you? 

▢ 60 min   

▢ 75 min  

▢ 90 min   

▢ 120 min   

 

 
Display This Question: 

If Would you be interested in doing yoga? = Yes 

Or If 

If a one-on-one yoga session could address your concerns or you could attend a small yoga class d... = Yes 
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Q32 Between which times of the day would you prefer to do a yoga class? 

▢ 6 am - 9 am   

▢ 9 am - 12 pm  

▢ 12 pm - 3 pm   

▢ 3 pm - 6 pm   

▢ 6 pm - 9 pm   

 

 
Display This Question: 

If Between which times of the day would you prefer to do a yoga class? = 6 am - 9 am 

Or If 

Between which times of the day would you prefer to do a yoga class? = 9 am - 12 pm 

Or If 

Between which times of the day would you prefer to do a yoga class? = 12 pm - 3 pm 

Or If 

Between which times of the day would you prefer to do a yoga class? = 3 pm - 6 pm 

Or If 

Between which times of the day would you prefer to do a yoga class? = 6 pm - 9 pm 

 

Q33 You have completed the survey. Thank you for your participation. 

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 
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Q34 How long ago? 

o In the last 4 weeks or currently   

o Longer than 4 weeks ago   

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 
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Q35 What type of yoga have you been practicing since your diagnosis? 

▢ Hatha    

▢ Iyengar   

▢ Vinyasa   

▢ Ashtanga   

▢ Restorative   

▢ Bikram   

▢ Kundalini   

▢ Other (please specify) 

______________________________________________ 

▢ Unsure 

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 
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Q36 What elements did the class/practice generally include?  

Select all that apply 

▢ Physical postures   

▢ Meditation   

▢ Breathing exercises  

▢ Relaxation (savasana)  

▢ Other (please specify) 

______________________________________________ 

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 
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Q37 How many times (approximately) did you practice yoga per week? 

o 1  

o 2-5  

o >5  

o Other (please specify) 

__________________________________________________ 

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 
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Q38 What were the reasons for practicing yoga? 

▢ Flexibility   

▢ Exercise  

▢ Stress relief/mental health improvement   

▢ Pain reduction   

▢ Improved sleep  

▢ Flexibility   

▢ Increased body awareness   

▢ Other (please specify) 

______________________________________________ 

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 

 

Q39 What did you find most helpful?  

________________________________________________________________ 
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Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 
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Q40 What benefits did you experience?  

▢ Reduced stiffness and improved mobility   

▢ Feeling relaxed   

▢ Improving balance   

▢ Feeling peaceful   

▢ Easier movement   

▢ Less stress   

▢ Improved life outlook  

▢ Increased strength   

▢ Reduced pain and soreness  

▢ More energy   

▢ Glad to join a group activity or community   

▢ Easier to breathe   
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▢ Better sleep   

▢ None   

▢ Other (please specify) ________________________________________  

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 
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Q41 Did you experience any of the following difficulties related to your practice?  

Select all that apply 

▢ Lack of time   

▢ Difficulties getting to venue   

▢ Inconvenient class time  

▢ Concerns about ability to do postures  

▢ Age group/fitness level different from self  

▢ Lack of energy  

▢ Cost  

▢ Postures too physically demanding   

▢ Postures causing pain during and after class   

▢ Hard time following instructions   

▢ Inability to sit on the floor   

▢ Felt singled out related to difficulties   
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▢ Pose modifications for difficulties not offered   

▢ Teacher did not ask about difficulties (back pain, neck pain, etc)  

▢ Classroom atmosphere not suitable (e.g., incense, religious icons, or 

chanting)  

▢ Low mood  

▢ Lack of flexibility or strength  

▢ Injury/fear of injury   

▢ Pain   

▢ Other (please specify) 

______________________________________________ 

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 
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Q42 Please describe any physical limitations you have experienced that would 

impair your participation in a yoga practice (e.g. fatigue, medical devices, presence 

of physical impairment, effects of surgery) 

________________________________________________________________ 
 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 

 

Q43 Did you participate in a class or one-on-one session? 

o Class  

o One-on-one  

o Both  

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 
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Q44 Given your current health, would you prefer to practice yoga in a class or one-

on-one session? 

o Class  

o One-on-one  

o Either   

o Both (combination)  

o Unsure   

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 

 

Q45 How many times a week would you prefer to do yoga? 

o 1   

o 2-3  

o 4-6   

o 7  
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Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 

 

Q46 Between which times of the day would you prefer to do a yoga class? 

▢ 6 am - 9 am   

▢ 9 am - 12 pm  

▢ 12 pm - 3 pm  

▢ 3 pm - 6 pm   

▢ 6 pm - 9 pm  

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 
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Q47 What length of yoga class would you be interested in taking? 

▢ 60 min  

▢ 75 min  

▢ 90 min  

▢ 120 min  

 

 
Display This Question: 

If Have you practiced yoga/meditation since your diagnosis? = Yes 

 

Q48 How far would you travel to attend a yoga class?  

o 1-5 Km   

o 5-10 Km   

o 10-20 Km  

o >20 Km  
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Q49 Would a yoga program that was partly or fully delivered online (to do at home) 

appeal to you?  

o Yes  

o No  

 

 
Display This Question: 

If Would a yoga program that was partly or fully delivered online (to do at home) appeal to you? = Yes 

 

Q50 Please select which of the following types of online programs appeal to you 

(select all that apply) 

▢ Online pre-recorded yoga class   

▢ Online live yoga class   

▢ One-on-one session with yoga teacher via videoconference (e.g. Skype)   

▢ Other (please specify) __________________________________________ 
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Q51 Which of the following devices to you use to access the online video content 

(select all that apply) 

▢ Desktop computer  

▢ Laptop  

▢ Mobile phone  

▢ Tablet  

▢ Smart TV  

▢ Other (please specify) 

______________________________________________ 

 

 

Q52 You have completed the survey. Thank you for your participation. 
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Appendix F Cross-sectional survey Facebook advertising post 
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Appendix G Cross-sectional survey webpage landing copy 
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Appendix H Participant Information Sheet for yoga teachers and 

therapists for the Delphi study 
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Appendix I Invitation email for yoga teachers and therapists for the Delphi 

study 

 
UWS human research ethics application: registration number: MG02865 
 
 
SCRIPT FOR INVITATION EMAIL 
 
Dear (insert name), 
 
I am conducting a study titled: "Developing a yoga program for mental health in people with cancer: 
survey of cancer patients and yoga teachers." 
 
This study is to help develop guidelines for teaching suitable personal yoga practices to 
people with cancer and depression and/or anxiety. The study includes a confidential collaborative and 
iterative process, known as the Delphi method, to establish consensus views from experts in the field. 
This study forms part of my PhD on yoga and mental health in people with a cancer. 
 
If you are interested in participating in the study, please read the attached PDF titled 
“Participant Information Sheet”. If you wish to discuss any details or your involvement in the 
study, please feel free to contact me by replying to this email. or phone. 
 
If you are willing to participate, please let me know by reply email to receive the link to complete the 
online survey. You may also request to receive outcomes from the study if you are interested. If you 
do not wish to participate, no need to reply. 
 
Thank you for your assistance. 
 
Best regards, 
 
Maria Gonzalez 
Email: m.gonzalez2@westernsydney.edu.au 
 
This study has been approved by the University of Western Sydney Human Research Ethics 
Committee. The Approval number is: H13426.  
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Appendix J CONSORT checklist 
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APPENDICES  

 383 

 

Appendix K Facebook advertising posts for the yoga intervention 
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Appendix L Participant Information Sheet for the yoga intervention 
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Appendix M Yoga trial adverse event management plan 

 

  

Mild (looking around their space, looking confused, 
sweating, faster breathing)

Moderate Severe (obvious distress eg panic attack)

* Teacher to instruct participant/whole class to do 
coping practice (eg connect with 3 things they can see, 
hear feel; find position the are comfortable in eg sitting 
and observe body)
* If participant is no longer distressed they may resume 
class if they were doing a separate practice or teacher 
to resume the original practice for whole class

* Teacher to instruct participant/whole class to do 
coping practice (eg connect with 3 things they can see, 
hear feel; find position the are comfortable in eg sitting 
and observe body)
* If distress continues, teacher/observer to check in with 
participant and ask how they are feeling, may do so via 
chat in Zoom or breakout room with just the 2 people 
present, or phone call
* If participant is no longer distressed, ask if they would 
like to resume the class, teacher to check in with 
participant regularly for the remainder of class
* Encourage participant to contact mental health 
professional

* Teacher/observer to speak to the participant and 
provide calming reassurance, may do so via chat in 
Zoom or breakout room with just the 2 people present, 
or phone call
* Call emergency contact and remain online/on phone 
with participant until they arrive
* If emergency contact is not contactable and significant 
concern for the participant is present, emergency 
services to be contacted
* Once episode subsides encourage participant to 
contact mental health professional (may be during 
check in in following days)

When to pause class: If a participant has sudden onset sever distress, or more than one participant becomes distressed at the same time, otherwise aim to continue class

Mild (eg ankle or wrist discomfort) Moderate (temporary acute moderate discomfort/pain) Severe (injury/severe pain)

* Modify practice to avoid use of body part where 
discomfort is experienced
* Teacher to check in with participant to ensure 
discomfort does not return

* Teacher/observer to check in with participant by chat, 
breakout room or phone call, encourage paricipant to 
remain calm, breathing practice may be instructed
* Allow 5-10 minutes to see if pain subsides
* If participant advises they can continue the class, 
teacher to check in with participant regularly for the 
remainder of class, with modications to practice if 
required

* Instruct participant to stop practice if they haven’t 
already
* Teacher/observer to speak to the participant and 
provide calming reassurance, may do so via chat in 
Zoom or breakout room with just the 2 people present, 
or phone call
* if the participant appears severly in pain or injured, 
ask them questions to ascertain their status, eg can you 
hear me, what is your name, what day is it, etc
* Remain with participant on phone or breakout room 
until emergency contact arrives
* If emergency contact is not contactable and significant 
concern for the participant is present, emergency 
services to be contacted

When to pause class: If a participant has sudden onset sever distress, or more than one participant becomes distressed at the same time, otherwise aim to continue class

For all events:
Researcher to complete AE form as soon as practicable
Researcher to contact participant within 1-2 days to follow up

For all events:
Researcher to complete AE form as soon as practicable
Researcher to contact participant within 1-2 days to follow up

Psychological distress

Physical distress
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Appendix N Yoga intervention weekly log and additional practice 

questions 
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Appendix O Intervention program evaluation questions 
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Appendix P Post-intervention interview Participant Information Sheet 
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APPENDICES  

 397 

 

Appendix Q Post-intervention interview questions 

 

1. What was your overall experience of the online yoga program?  

2. Did you notice any changes in yourself, your thoughts or feelings during/after 

the yoga sessions? 

3. Were you able to undertake and maintain the additional practice? 

4. What did you like most about doing yoga online? 

5. What did you like least about doing yoga online? What could be improved? 

6. What did you think of the yoga program? 

a. Frequency 

b. Intensity 

c. Time (i.e. 60 minutes per week) 

d. Any recommendations for change  

7. Did you experience any challenges or barriers to your participation in the 

program? If so, what were they? 

8. Tell me about your overall rating of the yoga sessions? 

a. What did you think about group/individual yoga sessions? 

b. The instruction? 

c. Teachers themselves? 

d. The language used? 

9. How do you feel about taking part in yoga in the future? 

10. Would you recommend yoga for other cancer patients? Why or why not? 

11. Do you have any recommendations/final thoughts? 
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Appendix R Graphs of changes over the course of the intervention for 

secondary outcome measures 

 

Mean scores (± 1 SD) for: A) DASS-21 total, B) PROMIS Global-10 mental health, C) 

PROMIS Global-10 physical health, D) Perceived Stress Score, E) EORTC QLQ-C30, 

F) EORTC QLQ-FA12 for the group and individual sessions at baseline, week four 

and post-intervention (week six). 

 




