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Appendix 1 

Title: The effect of yoga therapy on post-operative side-effects among women with breast cancer: a randomized controlled trial
Breast cancer is the second most common cancer worldwide and a major global health burden 1. In Hong Kong, breast cancer is the most common cancer and the third leading cause of cancer death among women, with 2,616 new cases reported in 2008, 22.8% of all newly diagnosed female cancers 2. Most women diagnosed with early-stage breast cancer received surgery and can expect a disease free recovery. However, the freedom from diseases comes at a cost. The diagnosis and treatment of breast cancer profoundly impacts most affected women with multiple physical and psychosocial sequalea 3 4. Many women diagnosed with breast cancer experienced significant physical and psychological distress. These tend to be consistently associated with residual arm and breast symptoms. The most common residual symptoms reported by these patients include pain, fatigue, poor sleep quality, scarring contractures, limited range of shoulder joint motion, and anxiety. These symptoms often persist after the completion of the cancer treatments. Currently, there are no clear approaches to preventing these residual symptoms and whilst physiotherapeutic approaches may help with the physical residue, the restrictions of service availability make it difficult to provide to each woman. We propose to investigate the potential of a structured yoga therapy programme for minimizing residual symptoms among women with breast cancer in Hong Kong.

A number of research studies have attempted to assess the impact of yoga on quality of life among cancer patients, mostly women with breast cancer 5 6. These studies randomly assigned cancer patients to participate either in a yoga progamme or to a wait-list control group (who later received the intervention on completion of the study). Significant improvements on sleep, quality of life, stress management, and mood were reported in cancer patients participating in the yoga programmes compared to the wait-list control patients. 

Yoga interventions typically include a variety of yoga practices. For example, a yoga class may include 30-40 minutes of gentle stretching poses, 10-15 minutes of breathing techniques, 20-30 minutes of meditation, and 5-10 minutes of final relaxation. It is unclear which elements of yoga programmes produced the beneficial effects. However, the nature of the exercises suggests that the combination of physical activity, breath regulation and mental focus both contribute on an anatomical as well as a psychological level. 

So far, studies on yoga therapy have focused on patients’ subjective reports only. Studies incorporating objective measures of residual symptoms have not been found. However, one of the benefits of yoga exercises is an increase in the range and flexibility of joints and soft tissues. The associated stretching improves joint motion and soft tissue tone.

Tightness of scarring tissues (“contractures”) on the upper chest wall and limitations to range of motion of shoulder joints are the two of the most common residual symptoms arising from breast cancer surgery. In addition to the physical restrictions this places on women’s movement, these symptoms seem to be strongly predictive of affective symptoms such as psychological distress, anxiety and particularly depression. 

The Study 

We therefore propose to conduct a study to evaluate the effect of yoga therapy on scarring contractures and shoulder joint motion and range in women diagnosed with breast cancer. A single-blinded prospective, randomized controlled trial will be used.

Objectives:

1. To evaluate the impact of yoga therapy on scarring contractures and range of motion in shoulder joints among women recovering from surgical treatment of breast cancer.

2. To evaluate the impact of yoga therapy on health-related quality of life and symptom distress.

Hypotheses

1. Intervention and control groups mean scores on measures of shoulder movement range will show no differences at baseline or significant changes at the immediate post-intervention, 3rd, 6th, and 12th month post-intervention.  

2. Mean scores of QoL and symptom distress between intervention and control groups at the immediate post-intervention, 3rd, 6th, and 12th month post-intervention will show no differences relative to baseline.

Plan of investigation

Study design and setting. A prospective, randomized controlled trial will be used to assess impacts of yoga therapy on residual symptoms among women recovering from surgery for early stage breast cancer. In this study, we include two control groups, one as active control and the other one as passive control. Women being randomly assigned to the intervention group will attend a yoga therapy course, women being allocated to the active control group will attend a course focusing on relaxation in a form of mediation, and women being allocated to the passive control group will receive usual care from the hospital. Patients will be recruited from two departments of clinical oncology, those at Queen Mary Hospital and PYNEH. 

Subject eligibility. Cantonese-speaking Chinese patients newly diagnosed with breast cancer, completing breast cancer surgery plus chemotherapy, and able to give consent. Patients who have residual breast tumors or loco-regional metastasis after treatment, who are currently practicing yoga since the diagnosis of breast cancer, or are otherwise physically unable to yoga will be excluded.

Intervention. Intervention group. Women being allocated to the intervention group will attend a 12-week, weekly, specially designed yoga therapy course.  In each yoga class, participants will be taught to perform a standardized yoga sequence including postures and breathing exercise. Each class lasts 60 minutes. A DVD demonstrating the yoga sequence will be given to each participant to prompt daily home practice. Acitve Control group. Women being allocated to the intervention group will attend a 12-week, weekly, relaxation course. In each relaxation class, participants will be taught to learn mediation and guided relaxation, called Shavasana. Participants will be asked to lie on their back, with legs apart and their eyes closed. During the practice, participants learn how to relax the body and breath normally. Each session lasts 60 minutes. Passive Control group. The passtive control intervention will be the standard post-operative exercises which are currently introduced to women following surgery, for all women allocated to the control group. A DVD demonstrating the post-operative exercise will be given to participants to practice at home daily. 

Procedure. Prior to the start of the trial, sequences of random numbers will be generated by the statistician and will be used to assign each participating patient to the intervention or control arm. Computer software ® will be used to generate the random sequences. We will use a block randomisation structure with randomly permuted block sizes of 2,4, and 6 to ensure close balance of the numbers in each arm. Randomization (by a statistician) occurs prior to eligible patients attending the clinic to minimize opportunities for selection bias. The serially labelled opaque sealed envelope method will be used for randomization. For patients recruited from the clinical oncology department, eligible patients awaiting the consultation at the clinical oncology department will be approached by the research assistant before the consultation. After explanations of the study, participants’ rights, and the safeguards used to preserve anonymity, those agreeing to participate will complete a baseline questionnaire, as well as a baseline assessment of flexibility immediately. The RA will then break the envelope for the next eligible patient indicating if that woman is to be allocated to treatment or control arms. Women allocated to the intervention group will be provided with the schedule of yoga classes and will be asked to attend all the classes according to the schedule. Women allocate to active control arms will be provided with the schedule to attend the relaxation classes and will be asked to attend all the classes according to the schedule. Women allocate to passive control arm will be given a DVD of the arm exercises currently recommended (usual care). Patients not meeting eligibility criteria or withholding consent will receive usual care. The Consolidated Standards for Reporting of Trials (CONSORT) will be adhered to. 

Outcome measures.

Primary outcomes: Change in mean score of the measures of shoulder movement between baseline and the 3-month post-intervention.

Secondary outcomes: Change in mean score of HQoL and symptom distress between baseline and the immediate post-intervention, 3rd month, the 6th month, and the 12th month post-intervention. 

Shoulder rotation flexibility

Start by holding a strap in front of the body with both hands wide apart and palms facing downwards. Lift the strap over the head to behind the back, maintaining the hand grip on the object. This movement must be made with extended arms. Repeat the movement, moving hands closer together each time until the movement cannot be completed with straight arms. To assess the flexibility, the best score of three trials is recorded. The score is the angle of fanning out, in degrees, calculated with the formula S/2L, where S = how much the sliding handle shifted in cm during the movement; L = length of arm in cm from acromion to the metacarpophalangeal joint of the middle finger 9.

Shoulder range of motion

Back scratch test. This test is performed in the standing position. Place one hand behind the head and back over the shoulder, then reach as far as possible down the middle of the back, with the palm touching the body and the fingers directed downwards. Place the other arm behind the back, palm facing outward and fingers upward and reach up as far as possible attempting to touch or overlap the middle fingers of both hands. To assess the range of motion, measure the distance between the tips of the middle fingers. If the fingertips touch then the score is zero. If they do not touch, measure the distance between the finger tips (i.e. a negative score). If they overlap, measure by how much (i.e. a positive score). Take two measures and use the best score 10 11. 

Quality of Life 


The Standard Chinese version of the European Organization Research Treatment Cancer (EORTC) general quality of life questionnaire (QLQ-C30) 12 will assess health-related quality of life. The EORTC QLQ-C30 includes 30 items that measure five function scales (physical, role, emotional, cognitive, and social), three symptom scales (fatigue, pain, and nausea/vomiting), a global health QoL subscale, five single symptom items (dyspnea, appetite loss, sleep disturbance, constipation, and diarrhea) and financial difficulty. In addition to the QLQ-C30 which measures the generic aspects of QoL, we will also include modules specific to tumor site, BR23 for breast cancer.

Symptom distress

 
Three most prevalent symptoms, fatigue, pain, and sleep difficulties, were assessed using the Chalder Fatigue scale, Chronic pain grade questionnaire, and Pittsburgh Sleep Quality Index, respectively. The Chalder Fatigue scale is a 11-items scale measuring severity of physical and mental fatigue, with higher score indicates a greater fatigue. The severity of current pain and pain over the previous 6 months was assessed using the Chronic Pain Grade questionnaire. Patients were asked about the severity, site, and duration of their pain. The Pittsburgh Sleep Quality Index is a 19-items measure of chronic insomnia in terms of subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction. 


Moreover, patients were asked to keep a dairy to rate the level of pain, sleep quality, fatigue, and mood state using a single-item measure for 6 months from the start of the intervention. 

Psychological distress


The 14-item Hospital Anxiety and Depression Scale (HADS) will measure anxiety and depression 14. Respondents will be asked to rate each of the 14 statements using a 4-point scale to indicate how they have felt in the past week. This measure has been widely used in studies of cancer patients and has demonstrated good validity and reliability 15.

Outcome assessment is in the form of patient completed questionnaire of subjective symptoms, plus objective measures to assess the flexibility of shoulder movement. All assessments will be conducted at baseline (pre-intervention), immediate post-intervention, 3rd, 6th, and 12th months post intervention. 

Sample size: 

The effect size is estimated based on one existing study to examine the impact of yoga therapy on QoL, in which an effect size (d) of 0.29 was demonstrated. Based on an estimated effect size of 0.29, a sample size of n=148 per group (a total sample of 444) is needed to achieve a statistical power of 80% in univariate analysis with significance level set at 0.05 18. 

Analysis


We will first use descriptive statistics to describe and compare the intervention and control group in terms of baseline characteristics. For the primary outcome measures, we will compare the intervention and control group using t-tests. We will adopt the standard level of statistical significance of alpha=0.05. 


For the secondary outcome assessing mean differences on quality of life and symptom distress over time and between intervention groups, linear mixed effects (LEM) models will be used, with random subject effects estimated for the intercept, slope for time (interval between interviews in months), and time squared. The quadratic effect of time will be included to account for nonlinear change over time. The LEM model will be fully adjusted for relevant demographic and clinical variables. 

Timeline: This project will involve 12 months for subject recruitment, 13 weeks intervention (i.e. 3 months), and 12months’ follow-up, a total of 36 months to complete the data collection.

Justification of requirements

All efforts have been made to keep the costs of the project to a minimum. Yoga instructors involved in the project will contribute voluntarily. The PI’s department will provide space, telephone, internet access and administrative support to the staff of the project. Each patient will provide two yoga blocks and a strap to practice yoga at home. In addition to provide the space to run the yoga therapy programme, Anahata yoga centre will donate the yoga blocks and straps to the participants.

One research assistant is needed to help with both patient recruitment and patient interviews and assessments. One of the research assistant with statistical and project management skills will be hired for 36 months to oversee the project on a day-to-day basis to ensure that continuity of project staff is maintained. The RA will be paid at RA I the first point ($15,265 per month). The total cost for the full time RAs will be $577,008 ($15,265 per month for 36 months, plus 5% of the salary for MPF contribution). Travelling expenses for patients to attend the yoga classes are requested to cover the transportation cost. Each patient in the intervention group will be paid $15 per attendance to cover their transportation cost. Hence, each participant who attends the total of 26 classes will be paid $390. The total cost for the transportation reimbursement will be $57720. All together, this will cost a total of 634,728.  

The protocol complies with the ICH-GCP. 
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