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Abstract

Purpose: Patients with metastatic breast cancer (MBC) experience high levels of symptoms. 

Yoga interventions have shown promise for improving cancer symptoms but have rarely been 

tested in patients with advanced disease. This study examined the acceptability of a comprehensive 

yoga program for MBC and the feasibility of conducting a randomized trial testing the 

intervention.

Methods: 63 women with MBC were randomized with a 2:1 allocation to yoga or a support 

group comparison condition. Both interventions involved 8 weekly group sessions. Feasibility was 

quantified using rates of accrual, attrition, and session attendance. Acceptability was assessed with 

a standardized self-report measure. Pain, fatigue, sleep quality, psychological distress, 

mindfulness, and functional capacity were assessed at baseline, post-intervention, and 3 and 6 

months post-intervention.

Results: We met goals for accrual and retention, with 50% of eligible patients enrolled and 87% 

of randomized participants completing post-intervention surveys. 65% of women in the yoga 

condition and 90% in the support group attended ≥ four sessions. 80% of participants in the yoga 

condition and 65% in the support group indicated they were highly satisfied with the intervention. 
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Following treatment, women in the yoga intervention had modest improvements in some 

outcomes, however overall symptom levels were low for women in both conditions.

Conclusions: Findings suggest that the yoga intervention content was highly acceptable to 

patients with MBC, but that there are challenges to implementing an intervention involving eight 

group-based in-person sessions. Alternative modes of delivery may be necessary to reach patients 

most in need of intervention.

Structured abstract:

Patients with metastatic breast cancer experience a high level of symptom burden that may be 

alleviated through yoga. Results indicate that a comprehensive yoga intervention was highly 

acceptable to patients, but that the intervention’s mode of delivery involving eight in-person group 

sessions may need to be modified to improve feasible for this population.
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Introduction

There is an increasing number of women living with metastatic breast cancer (MBC), likely 

due to improvements in cancer treatment which are extending survival time [1] Many 

women with MBC experience a high level of symptom burden, including pain, fatigue, sleep 

disturbance, psychological distress, and functional impairment.[2] Interventions are need to 

help patients cope with these symptoms and ongoing medical treatments as well as 

existential concerns regarding the life-limiting nature of their diagnosis.

Yoga is a potentially promising approach to addressing the range of symptoms seen in MBC 

[3]. A growing number of studies have tested yoga interventions for patients with early-stage 

disease. Systematic reviews and meta-analyses of RCTs concluded that yoga has at least 

short-term benefits, with moderate to large effects on psychosocial outcomes and small 

effects on functional well-being [4,5].

However, to date, there have been no RCTs of yoga interventions that target patients with 

advanced cancer. Given the growing interest in yoga among women with breast cancer [3,6], 

it may be a particularly acceptable intervention approach for women with MBC. Yoga’s 

emphasis on the ability to accept one’s moment-to-moment experience may also make it 

relevant and beneficial for a patient population dealing with a life-limiting illness [7].

We have developed a novel Mindful Yoga intervention based on the Kripalu school of yoga, 

a widely taught form of Hatha yoga that emphasizes mindfulness techniques [8]. It uses a 

comprehensive approach including gentle and functional physical postures (asanas) 

complemented by breathing exercises (pranayama), meditation techniques (dhyana), study 

of pertinent topics (swadhyaya), and group discussions (satsang). This approach may be 

particularly acceptable to women with MBC whose emotional and/or physical limitations 

may preclude their benefiting fully from yoga interventions focused primarily on physical 

poses.
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Previous studies found that Mindful Yoga (previously published as ‘Yoga of Awareness’) led 

to improvements in pain, fatigue, sleep disturbances and depression among breast cancer 

survivors [9] and women with fibromyalgia [10,11]. In addition, a small single-arm pilot 

study testing Mindful Yoga among 13 women with MBC found that the intervention showed 

promise in improving cancer-related pain, fatigue and emotional distress and was not 

associated with any adverse events [12]. However, the study had significant limitations 

including the very small sample size, relatively high attrition (33%), and lack of a control 

group or randomized design.

Accordingly, the primary aim of the current study was to determine the acceptability of the 

Mindful Yoga intervention for women with MBC, and the feasibility of conducting an RCT 

testing the intervention including randomization in cohorts to yoga versus a social support 

group (SSG) control condition. Secondary aims were to (a) examine associations between 

baseline patient characteristics and intervention dose; and (b) explore the impact on pain, 

fatigue, sleep disturbance, psychological distress, and functional capacity.

Methods

Participants

Patient eligibility: (a) receiving treatment for MBC; (b) age ≥ 18; (c) had a life expectancy ≥ 

9 months as estimated by their treating oncologist; (d) could speak and read English. 

Exclusion criteria were: (a) cognitive impairment as assessed by the 6-item Mini-Mental 

Status Exam; (b) Eastern Cooperative Oncology Group (ECOG) rating of ≥ 3 or Karnofsky 

Performance Status (KPS) < 60 as rated by the oncology provider; (c) treatment for serious 

psychiatric illness (e.g., schizophrenia, severe depression) in the past 6 months; (d) current 

engagement in yoga practice ≥ 1 day per week; (e) unable or unwilling to give written 

informed consent.

Procedures

All study procedures were approved by the Duke Medical Center Institutional Review Board 

(IRB). Informed consent was obtained from all individual participants included in the study. 

Participants were recruited between May, 2014 and January, 2018 from the Duke breast 

oncology clinic. Contact with potential participants was initiated by each patient’s 

oncologist via an IRB-approved introductory letter. Individuals who did not refuse further 

contact were called by study staff who explained the study, answered questions, and verified 

eligibility. If the patient was eligible and chose to participate, arrangements were made to 

obtain written consent and administer the baseline assessment. Each participant was paid 

$190 for full study participation.

After completing consent and baseline assessment, participants were randomized with 2:1 

allocation to: (a) Mindful Yoga, or (b) SSG. Study statisticians generated the randomization 

scheme prior to the start of recruitment; it was kept in a study database inaccessible to 

blinded study personnel. The study coordinator who executed the randomization schedule 

did not have access to the data and was not involved in the outcome assessments. Due to the 

group nature of the interventions, enrollment proceeded in cohorts. Randomization was 
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stratified within each cohort using variable block sizes of 3 and 6. After completing the 

intervention, participants completed the post-treatment assessment, with additional follow 

up assessments occurring 3 months and 6 months post-intervention. The Principal 

Investigator, study statisticians, and study staff involved in collecting outcome assessments 

were blinded to treatment condition.

Measures

Demographic information was collected from patients at baseline and medical information 

was collected via medical record review at time points corresponding with each assessment.

Acceptability was assessed at post-treatment with the Client Satisfaction Questionnaire-8 

[13]. This measure has good reliability and is frequently used to assess participants’ 

satisfaction with the services they received. Items are rated on a four-point scale.

Pain was assessed with the Brief Pain Inventory-Short Form, a 9-item self-report measure 

that assesses worst, least, and average levels of pain and interference due to pain. This 

measure is widely used with cancer patients, has evidence of reliability and validity, and is 

considered the preferred method of assessing pain endpoints [14,15].

Fatigue was assessed with the Brief Fatigue Inventory, a 9-item measure assessing current, 

worst, and usual fatigue, and interference due to fatigue. This measure has excellent 

psychometric properties. [16]. The total scale score was used.

Sleep quality was assessed by the Pittsburgh Sleep Quality Index [17]. Higher scores 

indicate poorer sleep quality. The scale has been widely used with breast cancer patients 

with good internal consistency [18].

Psychological distress was assessed using the Hospital Anxiety and Depression Scale 

(HADS), a 14-item, 2-domain (depression and anxiety) scale widely used with cancer 

patients with evidence of reliability, validity, and responsiveness [19,20]. Domain scores ≥ 8 

indicate either likely depression or anxiety.

Mindfulness was assessed with the Five Facet Mindfulness Questionnaire-Short Form 

(FFMQ-SF)[21]. The FFMQ-SF is a 24-item short form of the Five Facet Mindfulness 

Questionnaire, a comprehensive measure for assessing mindfulness with demonstrated 

reliability and validity [22].

Functional capacity was assessed by the 6-Minute Walk Test administered according to 

American Thoracic Society (ATS) guidelines [23].

Interventions

General factors.—Each intervention consisted of eight 120-minute weekly group 

sessions. Yoga instructors and the support group leader received training in the protocols 

prior to delivering the interventions and followed detailed treatment manuals. All sessions 

were video recorded and reviewed by investigators who provided feedback to the instructors 

on a weekly basis.
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Mindful Yoga.—Each session included gentle postures (approx. 40 minutes), breathing 

techniques (10 minutes), meditation (25 minutes), presentations on the application of yogic 

principles to optimal coping (20 minutes), and group discussions (25 minutes). To enhance 

feasibility, acceptability, and safety, yoga poses were specifically selected and tailored to 

meet the needs of women with MBC, including minimizing risks of falls and vertebral 

facture. Chairs were readily available to enhance balance, and the instructor emphasized 

gentle performance. Participants were encouraged to practice yoga techniques daily at home, 

guided by professionally produced videos. Participants also received handouts each week, 

which included instructions for applying yoga practice to daily life. There were a total of six 

yoga groups with 5–8 patients per group, each of which was led by one of three certified 

yoga instructors.

Social support group (SSG).—A support group was chosen as a comparison condition 

as patients view this type of intervention is viewed as highly credible [24–26] and it controls 

for attention, time, and nonspecific treatment effects such as general social support. This 

intervention was modeled after the protocol utilized by Breitbart and colleagues [24]. 

Scheduling of sessions was identical to that for the yoga intervention. Sessions focused on 

discussion of issues relevant to patients coping with MBC, including coping with medical 

tests, communicating with healthcare providers, coping with family and friends, vocational 

issues, body image and physical functioning concerns, fears about disability, recurrence, and 

mortality, and plans for the future. There were a total of four groups with 5–7 patients per 

group which were led by one interventionist, a licensed clinical social worker experienced in 

leading groups and working with patients with advanced cancer.

Statistical analysis

Descriptive analyses examined recruitment rates, feasibility and acceptability measures, 

associations between patient baseline characteristics and intervention dose, and means on the 

outcome measures for the two study conditions. The benchmark for feasibility was at least 

70% of patients attending ≥ 4 of 8 sessions and completing post-treatment assessments. 

Adequate acceptability of the yoga intervention was indicated by ≥ 80% of participants 

reporting a mean satisfaction score ≥ 3 on the Client Satisfaction Questionnaire-8. Our 

original sample size of 60 patients (40 intervention and 20 control) was based on the primary 

aim of intervention feasibility and acceptability. While we increased the sample size slightly 

to ensure the final cohort had an adequate number of participants, the study was not powered 

to detect significant treatment effects. For each scale domain, a repeated-measures general 

linear model was used to estimate means over time, with 95% confidence intervals. As 

recommended by guidelines for pilot studies with small sample sizes, [27,28] we did not 

conduct statistical tests of group differences. Instead, to quantify clinically important 

differences, we compared group mean differences to 0.5 of the baseline SD of each scale 

domain.

Results

Participants

Baseline demographic and medical data for participants are presented in Table 1.
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Feasibility and Acceptability

Study Enrollment and Participation (see Figure 1).—65 of 129 eligible patients 

(50%) enrolled in the trial. Reasons for ineligibility included cognitive impairment, lack of 

transportation, and current yoga practice. Among eligible patients, reasons for refusal 

included lack of time (n=26), lack of interest (n=13), and distance/difficulty with 

transportation (n=9). 63 of the 65 patients who consented were randomized; one was 

excluded at baseline due to high heart rate during the walk test, and one changed her mind.

65% of women in the yoga arm and 90% of women in the SSG arm attended ≥ four sessions. 

Mean attendance was 4.6 (SD=2.9) sessions in the yoga arm and 6.0 (SD=2.2) in the SSG 

arm. The most common reasons for missing sessions were transportation issues, conflicts 

with family, work, or medical appointments, and vacation.

Acceptability.—Of participants who completed the post-treatment assessment, 82% 

(28/34) in the yoga condition and 65% (11/17) in SSG reported a mean rating of ≥3 

indicating high satisfaction with the intervention. Mean ratings were 3.4 (SD=0.5) for yoga 

and 3.3 (SD=0.4) for SSG.

No adverse events were associated with participation in either intervention.

Associations between attendance and baseline characteristics

We examined the demographic and medical characteristics for associations with session 

attendance (see Table 2). Among women in the yoga condition, those who were <50 years 

old, had dependent children, and those who were working attended the fewest number of 

sessions. No discernable patterns were evident in SSG, likely due to the small number of 

participants in this condition.

We also examined associations between scores on baseline measures of pain, fatigue, sleep 

disturbance, psychological distress, and mindfulness and session attendance, based on 

median splits on the scales (see Table 3). Among patients in the yoga condition, those who 

were more depressed attended somewhat fewer sessions than those who were less depressed. 

No other patterns were discerned.

Changes in outcomes

Inspection of the means and 95% confidence intervals on outcome variables suggests little 

change over time in the outcomes for participants in either condition (see Table 4). Reported 

levels of symptoms remained low throughout the study in both groups. Women in the yoga 

condition had modest improvements in fatigue at post-treatment and 6-month follow-up, and 

on anxiety and total HADS total scores across all time points. They also walked a greater 

distance at post-treatment and 6-month follow-ups.

Discussion

The primary aim of this pilot study was to determine the feasibility and acceptability of a 

yoga intervention among women with MBC. With regard to feasibility, we met accrual and 

overall retention goals, with 87% and 76% of participants providing data at post-intervention 
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and 6-month follow up, respectively. We also met acceptance goals with 80% of yoga 

participants reporting high levels of satisfaction with the intervention. Overall, 73% of 

participants attended at least 4 of 8 intervention sessions. However, participants in the yoga 

intervention attended fewer sessions than those in the support group. Among women in the 

yoga condition, those who were younger, had dependent children at home, were employed, 

and more depressed attended the fewest sessions. While these variables did not appear to 

affect attendance in the control condition, there were also few women in that condition who 

were employed or had children.

We implemented a number of strategies to enhance attendance (e.g., offering sessions in the 

evening to accommodate participants who worked, reminder emails about upcoming 

sessions). However it is possible that women who were employed and had dependent 

children may have had too many competing demands to feasibly attend 8 weekly two-hour 

sessions, particularly in the context of ongoing cancer treatments. In light of a diagnosis that 

portends shortened life expectancy, women with MBC may also be likely to prioritize time 

with family above other obligations. For example, after randomization, one woman who was 

assigned to the yoga condition and expressed enthusiasm about the intervention learned her 

child was selected for an elite sports team with games that conflicted with yoga sessions; she 

understandably chose to attend her child’s games rather than the intervention.

Despite challenges to attendance, satisfaction ratings were high among participants in both 

conditions, indicating the interventions’ acceptability. Open-ended feedback indicated that 

women in the yoga intervention found the breathing, meditation, and gentle poses 

components helpful. Comments from women in both groups highlighted the value of group 

interactions with other women with MBC, speaking to the need for more interventions 

emphasizing supportive care for this population. Interestingly, while attendance rates were 

higher among participants in the support group, satisfaction ratings were somewhat lower,

We observed little change in outcome variables in participants in either treatment condition. 

Feasibility trials with small samples are not powered to be informative about efficacy 

potential [28]. However, in light of previous research suggesting the efficacy of Mindful 

Yoga [9–12] and other yoga interventions [4, 5], the modest changes observed was 

surprising. One contributing factor could have been the low baseline levels of symptoms, 

which is unusual in a population of patients with advanced cancer. The study demands – 

including a total of 12 in-person study visits – may have precluded patients experiencing a 

higher symptom burden from participating, thus creating a floor effect.

The study was also limited by the unequal allocation of participants to the treatment arms, 

resulting in a particularly small control group. However, the study also had a number of 

strengths including a control condition that equated for time, attention, and social support, 

follow up assessments at 3 and 6 months, and an objective measure of functional capacity. In 

light of the participant comments regarding the importance of group interactions, future 

studies testing group-based yoga interventions should consider using active control groups 

that equate for social support.
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As the first RCT of a yoga intervention for MBC, findings from this study suggest that the 

yoga intervention content was highly acceptable to patients with MBC and was not 

associated with adverse events. The feasibility and acceptability of randomizing patients to 

yoga or a social support group was also supported. However, we found that it was difficult 

for some women, particularly those who were employed and/or had dependent children, to 

attend eight group-based in-person sessions. Future studies should consider alternative 

modes of delivery such as open rather than closed groups, adding or substituting home-based 

modules, and/or conducting sessions via videoconference. These adaptations may also make 

it possible to target patients with high levels of symptoms who are more likely to benefit 

from intervention.

In conclusion, findings indicate that the yoga intervention and the RCT design were highly 

acceptable to patients, but that modifications to the intervention’s mode of delivery are 

required to improve feasible for this population. Given that prior research as well as theory 

suggest that yoga is likely to benefit a range of patients who struggle with cancer-related 

symptoms, further research is needed to develop accessible means of delivering a group-

based yoga intervention to patients with MBC.
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Figure 1. 
Study Consort Diagram
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Table 1.

Patient Baseline Characteristics

Overall
N=63

Yoga Group
N=43

Support Group
N=20

Age, Mean (SD) 57.3 (11.5) 56.3 (11.6) 59.4 (11.3)

Partner status, n (%)

 Married/Living Together 40 (63.5) 28 (65.1) 12 (60.0)

 Other 22 (34.9) 14 (32.6) 8 (40.0)

 Missing 1 (1.6) 1 (2.3) 0 (0.0)

Dependent children, n (%) 22 (3.49)

Race, n (%)

 Caucasian 47 (74.6) 34 (79.1) 13 (65.0)

 Other 16 (25.4) 9 (20.9) 7 (35.0)

Highest education level, n (%)

 High School/Some College 18 (28.6) 11 (25.6) 7 (35.0)

 Other 45 (71.4) 32 (74.4) 13 (35.0)

Total years of education, Mean (SD) 17.0 (6.9) 16.7 (2.8) 17.7 (11.6)

Employment, n (%)

 Working Part-time/Full-time 18 (28.6) 15 (34.9) 3 (15.0)

 Other 45 (71.4) 28 (65.1) 17 (85.0)

Household income, n (%)

 ≤ $50,000 per year 25 (39.7) 18 (41.9) 7 (35.0)

 >$50,000 per year 36 (57.1) 23 (53.5) 13 (65.0)

 Missing 2 (3.2) 2 (4.7) 0 (0.0)
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Table 2.

Associations between baseline characteristics and attendance

Overall Yoga Group Support Group

Total Sessions 
Attended

>= 4 
Sessions

Total Sessions 
Attended

>= 4 
Sessions

Total Sessions 
Attended

>= 4 
Sessions

N Mean SD Count N Mean SD Count N Mean SD Count

Age Group

 < 50 18 4.2 (2.8) 11 12 2.9 (2.6) 5 6 6.7 (0.8) 6

 50–59 17 5.1 (2.7) 13 13 5.1 (2.6) 10 4 5.0 (3.4) 3

 60–69 18 5.3 (3.0) 13 13 4.8 (3.2) 8 5 6.8 (1.3) 5

 >= 70 10 6.1 (2.6) 9 5 7.0 (1.7) 5 5 5.2 (3.1) 4

Dependent 
Children 22 3.8 (2.8) 12 17 2.9 (2.6) 7 5 6.6 (1.1) 5

Race

 Caucasian 47 4.9 (2.9) 33 34 4.4 (3.0) 21 13 6.2 (2.1) 12

 Other 16 5.4 (2.6) 13 9 5.2 (2.8) 7 7 5.7 (2.6) 6

Partner Status

 Married/Living 
Together 40 4.7 (3.0) 26 28 4.2 (3.0) 16 12 5.8 (2.9) 10

 Other 22 5.8 (2.2) 20 14 5.5 (2.8) 12 8 6.3 (0.7) 8

 Missing 1 3.0 1 3.0

Education

 High School/
Some College 18 4.9 (2.8) 14 11 4.2 (2.6) 8 7 6.1 (2.8) 6

 Other 45 5.1 (2.8) 32 32 4.8 (3.1) 20 13 5.9 (2.0) 12

Employment

 Working Part/
Full Time 18 3.2 (2.6) 7 15 2.6 (2.3) 4 3 6.3 (0.6) 3

 Other 45 5.8 (2.5) 39 28 5.7 (2.7) 24 17 5.9 (2.4) 15

Radiation 
Therapy

 Yes 44 5.3 (2.8) 32 30 4.8 (3.0) 19 14 6.2 (2.0) 13

 No 16 5.0 (2.5) 13 11 4.9 (2.3) 11 5 5.2 (3.1) 4

 Missing 3 2.3 (4.0) 1 2 0.0 (0.0) 2 1 7.0 1

Surgery

 Yes 16 6.1 (1.8) 15 11 5.8 (2.1) 10 5 6.6 (1.1) 5

 No 46 4.8 (2.9) 31 31 4.3 (3.0) 18 15 5.8 (2.5) 13

 Missing 1 0.0 1 0.0

Chemotherapy 
Ongoing

 Yes 42 5.2 (2.8) 31 28 4.8 (2.8) 19 14 6.0 (2.6) 12

 No 13 5.3 (2.9) 10 7 4.7 (3.8) 4 6 6.0 (1.1) 6

 Missing 1 4.0 1 1 4.0 1
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Table 3.

Association between baseline measures and session attendance

Overall Yoga Group Support Group

Total Sessions 
Attended

Attended 
>= 4 

Sessions
Total Sessions 

Attended

Attended 
>= 4 

Sessions
Total Sessions 

Attended

Attended 
>= 4 

Sessions

N Mean SD Count N Mear SD Count N Mean SD Count

FFMQ: Total 
Score

 Below 
Median 27 4.5 (2.8) 18 19 4.1 (2.9) 11 8 5.5 (2.3) 7

 At or Above 
Median 3 5.5 (2.6) 26 21 5.0 (2.8) 15 12 6.3 (2.3) 11

 Missing 3 5.0 (4.4) 2 3 5.0 (4.4) 2

BFI: Brief 
Fatigue 
Inventory

 Below 
Median 31 5.6 (2.5) 25 18 5.3 (2.7) 13 13 6.1 (2.1) 12

 At or Above 
Median 32 4.5 (3.0) 21 25 4.1 (3.0) 15 7 5.9 (2.7) 6

BPI: Pain 
Severity

 Below 
Median 29 5.7 (2.3) 25 17 5.4 (2.5) 14 12 6.2 (2.2) 11

 At or Above 
Median 34 4.5 (3.0) 21 26 4.1 (3.1) 14 8 5.8 (2.5) 7

BPI: Pain 
Interference

 Below 
Median 29 5.8 (2.3) 24 16 5.4 (2.3) 12 13 6.3 (2.1) 12

 At or Above 
Median 34 4.4 (3.1) 22 27 4.1 (3.2) 16 7 5.4 (2.5) 6

HADS Anxiety

 Below 
Median 23 5.2 (2.9) 17 14 4.6 (3.1) 9 9 6.0 (2.4) 8

 At or Above 
Median 38 4.9 (2.8) 27 29 4.6 (2.9) 19 9 6.1 (2.4) 8

 Missing 2 5.5 (0.7) 2 2 5.5 (0.7) 2

HADS 
Depression

 Below 
Median 26 5.7 (2.6) 22 17 5.6 (2.7) 14 9 5.9 (2.4) 8

 At or Above 
Median 34 4.4 (2.9) 21 25 3.8 (2.8) 13 9 6.2 (2.4) 8

 Missing 3 6.3 (1.5) 3 1 8.0 1 2 5.5 (0.7) 2

HADS Total 
Score

 Below 
Median 27 5.4 (2.8) 21 17 5.1 (3.0) 12 10 6.1 (2.3) 9

 At or Above 
Median 33 4.6 (2.9) 22 25 4.2 (2.9) 15 8 6.0 (2.6) 7
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Overall Yoga Group Support Group

Total Sessions 
Attended

Attended 
>= 4 

Sessions
Total Sessions 

Attended

Attended 
>= 4 

Sessions
Total Sessions 

Attended

Attended 
>= 4 

Sessions

N Mean SD Count N Mear SD Count N Mean SD Count

 Missing 3 6.3 (1.5) 3 1 8.0 1 2 5.5 (0.7) 2

PSQI: Total 
Score

 Below 
Median 27 5.3 (2.6) 21 16 4.9 (2.9) 11 11 6.0 (2.2) 10

 At or Above 
Median 27 4.8 (2.9) 19 21 4.2 (3.0) 13 6 6.7 (1.0) 6

 Missing 9 5.0 (3.1) 6 6 5.2 (2.9) 4 3 4.7 (4.2) 2
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Table 4.

Estimated means and 95% confidences intervals of scales, over time and by intervention arm

Scale Timepoint Yoga Group 
(95% CI)

Support Group 
(95% CI)

Difference, Yoga vs 
Support (95% CI)

.5 SD at 
Baseline

FFMQ: Mindfulness Total Score (24–
120, 120=Most Mindful)

Baseline 84.6 (81.4, 87.7) 84.6 (81.4, 87.7)

6.26
Post Treatment 90.1 (86.3, 93.8) 87.0 (82.4, 91.6) 3.1 (−2.1, 8.2)

3-Month FUp 89.9 (85.8, 93.9) 87.6 (82.6, 92.6) 2.3 (−3.2, 7.8)

6-Month FUp 90.7 (86.5, 94.9) 89.9 (84.5, 95.4) 0.8 (−5.2, 6.8)

BFI: Brief Fatigue Inventory (0–10, 
0=No Fatigue)

Baseline 3.4 (2.7, 4.0) 3.4 (2.7, 4.0)

1.23
Post Treatment 2.7 (2.0, 3.4) 3.3 (2.4, 4.1) −0.6 (−1.5, 0.4)

3-Month FUp 3.0 (2.3, 3.6) 2.8 (2.0, 3.7) 0.1 (−0.8, 1.0)

6-Month FUp 2.7 (2.0, 3.5) 3.4 (2.4, 4.3) −0.6 (−1.7, 0.4)

BPI: Pain Severity (0–10, 0=No Pain)

Baseline 2.0 (1.6, 2.4) 2.0 (1.6, 2.4)

0.75
Post Treatment 1.9 (1.3, 2.4) 1.8 (1.1, 2.5) 0.1 (−0.8, 0.9)

3-Month FUp 2.3 (1.6, 2.9) 2.0 (1.1, 2.8) 0.3 (−0.7, 1.3)

6-Month FUp 1.8 (1.2, 2.3) 1.7 (1.0, 2.5) 0.0 (−0.8, 0.9)

BPI: Pain Interference (0–10, 0=No 
Interference)

Baseline 2.6 (2.0, 3.2) 2.6 (2.0, 3.2)

1.21
Post Treatment 2.2 (1.6, 2.8) 2.1 (1.3, 2.9) 0.1 (−0.7, 0.9)

3-Month FUp 2.4 (1.7, 3.0) 2.3 (1.5, 3.2) 0.0 (−0.9, 0.9)

6-Month FUp 2.1 (1.4, 2.8) 2.7 (1.8, 3.5) −0.6 (−1.5, 0.3)

HADS Anxiety (0–21, 21=Highest 
Anxiety)

Baseline 6.6 (5.6, 7.7) 6.6 (5.6, 7.7)

2.07
Post Treatment 5.5 (4.4, 6.5) 6.2 (4.9, 7.5) −0.7 (−2.2, 0.7)

3-Month FUp 5.6 (4.4, 6.7) 6.3 (4.8, 7.7) −0.7 (−2.4, 1.0)

6-Month FUp 5.1 (4.0, 6.1) 6.2 (4.7, 7.6) −1.1 (−2.8, 0.6)

HADS Depression (0–21, 21=Highest 
Depression)

Baseline 4.3 (3.5, 5.1) 4.3 (3.5, 5.1)

1.64
Post Treatment 4.0 (3.1, 5.0) 4.1 (3.0, 5.2) −0.1 (−1.2, 1.0)

3-Month FUp 4.1 (3.1, 5.0) 4.0 (2.8, 5.2) 0.1 (−1.2, 1.4)

6-Month FUp 3.6 (2.6, 4.6) 4.6 (3.3, 5.9) −0.9 (−2.3, 0.4)

HADS Total (0–42, 42=Highest 
Distress)

Baseline 10.9 (9.2, 12.6) 10.9 (9.2, 12.6)

3.33
Post Treatment 9.4 (7.7, 11.1) 10.4 (8.4, 12.4) −1.0 (−3.1, 1.1)

3-Month FUp 9.6 (7.7, 11.4) 10.4 (8.1, 12.7) −0.8 (−3.3, 1.6)

6-Month FUp 8.6 (6.8, 10.3) 10.9 (8.6, 13.2) −2.3 (−4.8, 0.3)

PSQI: Total Score (0–21, 21=Worse 
Sleep Quality)

Baseline 8.6 (7.6, 9.6) 8.6 (7.6, 9.6)

1.96
Post Treatment 7.6 (6.4, 8.8) 7.6 (6.1, 9.1) 0.0 (−1.7, 1.7)

3-Month FUp 7.8 (6.7, 8.8) 5.8 (4.3, 7.2) 2.0 (0.4, 3.7)

6-Month FUp 7.2 (6.1, 8.3) 6.5 (5.1, 8.0) 0.7 (−1.0, 2.3)

6MWT: Total distance walked 
(meters)

Baseline 388.3 (369.4, 
407.2)

388.3 (369.4, 
407.2)

36.50

Post Treatment 404.0 (364.1, 
444.0)

377.5 (326.3, 
428.8) 26.5 (−34.9, 88.0)

3-Month FUp 413.7 (385.4, 
442.1)

382.3 (343.3, 
421.3) 31.5 (−12.2, 75.1)

6-Month FUp 417.4 (392.4, 
442.5)

394.2 (360.4, 
427.9) 23.3 (−13.4, 60.0)
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Notes: A repeated measures general linear model was used to estimate mean scale measures over time via PROC MIXED in SAS (v 9.4, Cary, NC). 
Each model was constrained at baseline and contained dummy variables for time, an indicator variable for intervention arm and intervention by 
time interaction terms. An unstructured covariance measure was included to account for patients’ repeated measurements over time.

1
Five Facet Mindfulness Questionnaire;

2
Hospital Anxiety and Depression Scale;

3
SQI=Pittsburgh Sleep Quality Index; higher scores indicate worse sleep disturbance;

4
Six minute walk test.
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