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Objectives.—Concurrent chemoradiation to treat head and neck cancer (HNC) may result in 

debilitating toxicities. Targeted exercise such as yoga therapy may buffer against treatment-related 

sequelae; thus, this pilot RCT examined the feasibility and preliminary efficacy of a yoga 

intervention. Because family caregivers report low caregiving efficacy and elevated levels of 

distress, we included them in this trial as active study participants.

Methods.—HNC patients and their caregivers were randomized to a 15-session dyadic yoga 

program or a waitlist control (WLC) group. Prior to randomization, patients completed standard 

symptom (MDASI-HN) and patients and caregivers completed quality of life (SF-36) assessments. 

The 15-session program was delivered parallel to patients’ treatment schedules. Participants were 

re-assessed at patients’ last day of chemoradiation and again 30 days later. Patients’ emergency 

department visits, unplanned hospital admissions and gastric feeding tube placements were 

recorded over the treatment course and up to 30 days later.

Results.—With a consent rate of 76%, 37 dyads were randomized. Participants in the yoga group 

completed a mean of 12.5 sessions and rated the program as “beneficial.” Patients in the yoga 

group had clinically significantly less symptom interference and HNC symptom severity and better 

QOL than those in the WLC group. They were also less likely to have a hospital admission (OR = 

3.00), emergency department visit (OR = 2.14), and/or a feeding tube placement (OR = 1.78).

Conclusion.—Yoga therapy appears to be a feasible, acceptable, and possibly efficacious 

behavioral supportive care strategy for HNC patients undergoing chemoradiation. A larger efficacy 

trial is warranted.
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Introduction

Aggressive multi-modal treatments such as concurrent chemoradiation are needed to 

improve disease outcomes for patients with head and neck cancer (HNC).1–5 Yet, the 

improved outcomes of chemoradiation may come at the price of debilitating toxicities 

(e.g., mucositis, dysphagia, and fatigue) which may impair patients’ basic functioning and 

increase healthcare utilization such as emergency department visits, unplanned hospital 

admissions, and feeding tube insertions.6–14 In fact, several population-based studies suggest 

that HNC, particularly when treated with concurrent chemoradiation, is associated with 

frequent emergency department visits with 28%–55% of HNC patients having at least 

one visit during treatment.15–20 A considerable portion of these visits and admissions 

are preventable through improved symptom control.17 For instance, patients with higher 

depressive symptoms are significantly more likely to visit the emergency department.20 

Emergency department visits and hospital admissions are not only financially costly but 

may interrupt treatment, which has important implications for treatment outcomes as even a 

1-day interruption may reduce HNC local control by 1.4%.21 Due to mucositis-related pain, 

dysphasia, dysgeusia, and xerostomia, eating and drinking become difficult during and after 

chemoradiation, and some studies have shown as many as 50%-70% of patients require a 

feeding tube during chemoradiation for nutrition and hydration and to prevent severe weight 
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loss.10,22–24 Weight loss is problematic as it may be associated with sarcopenia, which in 

turn is associated with decreased survival in HNC patients.25

Considering the high treatment-related burden, HNC patients require extensive and 

persistent care from their families.26–28 Yet, caregivers of HNC patients may be 

overwhelmed by the numerous self-management tasks (e.g., oral rinses, swallowing 

exercises, medication management, calorie counting/food preparation) and thus, resort 

to negative social control rather than positive social support strategies to encourage 

adherence.29 Moreover, family caregivers bear the emotional burden of witnessing their 

loved one struggle with the common HNC symptom burden such as appearance changes, 

severe weight loss, and high pain levels that require opioid use.29–31 It is not surprising 

that caregivers are vulnerable to reporting high levels of psychological distress, which may 

compromise the quality of care and support they are able to provide.32–35 For instance, 

caregiver distress is associated with the decisions to take the patient to the emergency 

department and to place a feeding tube.36,37

Consequently, a supportive care approach that includes family caregivers may be 

advantageous over traditional, patient-only interventions.28,38–41 Considering the multi-

faceted needs, a behavioral intervention that integrates physical exercises with relaxation 

strategies may be a promising approach. Informed by our previous work in thoracic 

cancers, we developed a dyadic yoga program that includes targeted exercises focusing 

on facial structures and the neck. While tailored exercise including yoga therapy appears 

to be an effective rehabilitation strategy for HNC survivor to restore functional losses, 

the value of prehabilitation to improve peri-operative functional capacity is increasingly 

recognized.42–46 Considering that definitive chemoradiation is a standard treatment for many 

patients with locally-advanced disease, we decided to deliver the intervention parallel to 

standard treatment plans. Because the existing supportive care literature involving HNC 

patients on chemoradiation is limited, our primary goal was to determine the feasibility of 

conducting a randomized controlled trial (RCT) assigning patient-caregiver dyads to the 

dyadic yoga intervention or a waitlist control (WLC) group receiving usual care. Based 

on our previous dyadic yoga trials, we hypothesized that at least 60% of eligible dyads 

would consent to participate, those randomized to the dyadic yoga group would attend at 

least 75% of the intervention sessions, and 80% of the dyads would be retained at the 1-

month follow-up assessment.47 Secondarily, we sought to examine preliminary intervention 

efficacy regarding patients’ cancer-related symptoms, healthcare utilization (i.e., emergency 

department visits, hospital admissions, and feeding tube insertions) and weight loss, and 

patients’ and caregivers’ mental and physical health-related quality of life (QOL). We 

expected that, compared with the WLC group, the DY intervention would yield clinically 

significant improvements in patient and caregiver outcomes.

Methods

Participants

Patients with stage I-IV HNC starting at least 5 weeks of concurrent chemoradiation with 

a consenting family caregiver (e.g., spouse/partner, sibling, adult child) were eligible to 

participate. Both patients and caregivers had to be at least 18 years old, proficient in English, 
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and able to provide informed consent. Patients were excluded if they practiced yoga on a 

regular basis (self-defined) in the year prior to diagnosis and had a physician-rated Eastern 

Cooperative Oncology Group (ECOG) performance status of greater than 2.

Design and Endpoints

The current pilot (phase 2) study involves a 2-arm, prospective randomized controlled trial 

design with parallel group assignment. The primary endpoint is feasibility and secondary 

outcomes include preliminary efficacy regarding symptoms, quality of life, and healthcare 

utilization.

Procedures

Prior to starting the trial (NCT03114501), the MD Anderson Institutional Review Board 

approved all study procedures. Research staff identified potentially eligible patients in the 

institution’s electronic medical records, approached patients, and caregivers during routine 

clinic visits, confirmed their study eligibility, and obtained their written informed consent 

to participate prior to any data collection. If a caregiver was not present during the clinic 

visit, the patient’s permission to contact the caregiver was obtained. Prior to randomization, 

both patients and caregivers completed paper-pen survey measures (baseline/T1). Patients 

completed standardized self-report measures of cancer-related symptoms at the last day 

of treatment (T2) and again 1-month later (T3). Both patients and caregivers completed 

standardized measures of overall QOL at T1 and T3. Surveys were returned either in 

person during a clinic visit or via prepostage paid return envelopes. We extracted patients’ 

emergency department visits, hospital admissions, feeding tube insertions and weight from 

their medical records. Participants were enrolled for a duration of approximately 12 weeks. 

The trial was conducted between October 2018 and Oct 2019.

Randomization

Dyads were randomized to either the dyadic yoga or WLC group through a form of adaptive 

randomization called minimization ensuring that the groups were balanced on prognostic 

factors including patients’ age, sex, and ECOG performance status using a computerized 

system (FileMaker).48

Masking

Although research coordinators involved in data collection were blind to group assignment, 

this study was an open-label trial.

DY Group

The manualized yoga program was developed in collaboration with Swami Vivekananda 

Yoga Anusandhana Samsthana. A yoga therapist (certified by the International Association 

of Yoga Therapists; C-IAYT) delivered the first 3 sessions in person to individual patient-

caregiver dyads. Based on the dyads’ preference, the remaining sessions (4–15) were 

administered either in person or via videoconferencing. We loaned iPads for the intervention 

duration to dyads who wanted to attend sessions via videoconference but did not own 

a device. Dyads had to attend all sessions together over the course of patients’ standard 
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chemoradiation (45-minute sessions, 2–3 times per week for a total of 15 sessions over no 

more than 6 weeks). This dose was based on our previous yoga efficacy trial in women 

with breast cancer undergoing radiotherapy.49 While the overall program followed a general 

Hatha yoga format, we included targeted yoga-based exercises focusing on the face and neck 

area such as stretching and strengthening of neck (Sukshama Vyama/shakti vikasaka) and 

facial muscles including tongue, lip, and jaw exercises. The program also included physical 

postures (asanas) including partner-poses for whole body stretching and strengthening; 

breathing exercises (pranayama); and relaxation exercises (shavasana) focusing on positive 

emotions. During sessions 1–4, participants were gradually introduced to the various 

practices. The remaining sessions (5–15) focused on practicing the components and 

answering questions pertaining to the techniques and participants’ experiences. Starting with 

session 1, the interventionist conveyed the notion that each practice is intended to target the 

needs of both members of the dyad, with a focus on mutual support and togetherness. Dyads 

received a video and a participant manual of the program and were instructed to practice on 

their own on the days they did not meet with the instructor. Home practice was assessed (see 

below).

To ensure treatment fidelity, all sessions were videorecorded (with the participants’ 

permission obtained during the informed consent process) and reviewed on an ongoing 

basis using a fidelity checklist. The yoga participants also received routine care as described 

below for the WLC group.

WLC Group

Dyads in the WLC group received routine care as offered by the multidisciplinary 

HNC radiation clinic including education pertaining to symptom management (RN-led), 

prophylactic dental hygiene and possible extraction procedures, speech language pathology 

evaluation for baseline swallowing assessment and prophylactic treatment, and clinical 

dietitian assessments for standard-of-care nutrition monitoring during treatment. Patients 

and caregivers who currently smoked were referred to the Institution’s tobacco cessation 

program. Psychiatry, social work, gastroenterology (for feeding tube insertions), and 

supportive care services were consulted as routine clinical care if needed. Dyads were 

offered the intervention after they completed the T3 assessment. No additional data were 

collected.

Measures

Demographic Information.—Demographic items (e.g., age, marital status) were 

included in the baseline questionnaires.

Feasibility Data.—We documented consent rates, class attendance, and completion of 

assessments. After the last session, participants in the yoga group completed a program 

evaluation that we had developed for our previously published yoga trials.50,51 Patient and 

caregivers were asked if they benefited from each the 4 main practice components (e.g., 

“Did you feel any benefit from practicing the breathing exercises”) using a Likert scale 

response format (0=”definitely not beneficial”; 1=”not really beneficial”; 2=”not sure if 

beneficial”; 3=”a little beneficial”; and 4=”definitely beneficial”). The frequency of home 
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yoga practice was assessed weekly with a paper-pencil practice log over the course of 

treatment. Participants completed perceived exertion during the yoga session on the 0–10 

Borg scale on a weekly basis to ascertain safety.52 Instructors monitored for adverse events 

(falls, practice-related injuries, and psychological distress) during the intervention sessions. 

For adverse events experienced during the home practice, patients were instructed to contact 

their radiation oncologist.

Patient Healthcare Utilization and Medical Factors.—Patients’ medical data (e.g., 

disease site, stage, treatment-related factors) as well as emergency department visits, 

unplanned hospital admission admissions and feeding tube insertions that occurred from 

the first fraction of radiation to 30 days after completing radiation were extracted from 

their electronic medical records. We also extracted patients’ weight measurements that were 

assessed on a weekly basis during their routine visits with the radiation oncologist.

Cancer-Related Symptoms.—Patients completed the MD Anderson Symptom 

Inventory-Head and Neck module (MDASI-HN) consisting of 13 core items and 9 HNC-

specific items assessing symptom severity as well as 6 items assessing symptom interference 

with daily life on a scale from 0–10 at baseline (T1), end of radiation treatment (T2), 

and 1 month later (T3).53 The HNC symptoms were analyzed in a standardized manner 

based on 2 factors. Factor 1 consists of mouth sores, tasting food, constipation, teeth-gum 

problems, and skin pain. Factor 2 includes problems with voice-speech, chocking-coughing, 

chewing-swallowing, and mucus.53

Patient and Caregiver QOL was assessed at baseline and 1 month after completing radiation 

treatment with the Medical Outcomes Study 36-item short-form survey (SF-36) assessing 

8 distinct domains yielding a mental and physical composite summary (MCS and PCS, 

respectively).54

Statistical Analyses

To examine feasibility, we calculated descriptive statistics of consent, class attendance, 

assessment completion, and program satisfaction. To examine preliminary efficacy for 

patients’ MDASI outcomes, we performed multilevel modeling (MLM) with PROC MIXED 

(SAS, 9.4 version) and controlled for baseline level of the given outcome in addition 

to randomization factors.55 Because the QOL assessment was only performed twice (T1 

and T3), we used the general linear model (GLM), separately for patients and caregivers, 

controlling for baseline level of the outcome, along with the aforementioned covariates 

for patients, and age and sex for caregivers (because these variables were associated with 

caregiver MCS and PCS at P < 0.05). Given the pilot nature of this trial, we evaluated 

preliminary evidence for efficacy based on clinically meaningful group differences of 

least square means (LSM) rather than statistically significant group differences. A group 

difference of 1 point or greater is considered clinically significant for the MDASI symptom 

severity and interference subscales and a 5-point difference for the MCS and PCS subscales 

of the SF-36.56,57 We treated emergency department visits and hospital admissions as a 

binary outcome (yes vs no) regardless of the number of times a patient may have been 

admitted. For weight loss, we calculated a percentage score deeming a decrease in weight 
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of 5% at the end of chemoradiation versus baseline as clinically significant and created a 

binary outcome (yes vs no).58 We calculated odds ratios (OR) for having had an emergency 

department visit, a hospital admission, a feeding tube and clinically significant weight loss.

Considering that the primary goal is to determine feasibility, we based our sample size on 

typical conventions with 15–20 participants per arm being considered appropriate.59 For 

the secondary outcomes, we identified QOL (MCS or PCS) as the primary endpoint. A 

post-attrition sample (assuming 30% attrition rate) of 28 patients (or caregivers; 14 per arm) 

has 80% power to detect a difference in mean of 6.765 (effect size = 1.10) between the 

yoga and WLC groups, assuming a standard deviation (SD) of the change of MCS or PCS 

from T1 to T3 of 6.15 (based on our pilot data in lung cancer patients), and a 0.05 2-sided 

significance level.

Results

Participant Characteristics

Baseline demographic and medical characteristics by group and role are listed in Table 

1. Briefly, patients were male (68%), Non-Hispanic White (84%), educated with at least 

some college credits (81%), middle aged (mean = 60 years, range = 41–89), and fulltime 

employed (43%). Patients had mainly oropharyngeal cancer (84%) and high-performance 

status at study entry (78%). Caregivers were female (81%), educated with at least some 

college credits (54%), middle aged (mean age = 57 years; range = 37–75), fulltime 

employed (30%), and married (81%) to the patient. There were no significant group 

differences regarding baseline participant characteristics.

Regarding treatment variables, the most common radiation technique was volumetric 

modulated arc therapy (VMAT, 49%) followed by intensity-modulated proton therapy 

(IMPT, 35%) and three dimensional (3D) conformal radiation therapy (16%). Patients 

received a total centigray of 6815 (SD = 1280) over 32.6 fractions (SD = 1.5). All patients 

completed the radiation treatment as scheduled. Most patients were treated concurrently 

with cisplatin (68%), followed by cetuximab (24%) or carboplatin (8%). Regarding 

toxicities, 46% of patients had grade 2 and 35% had grade 3 dermatitis; 68% had grade 

2 and 11% had grade 3 mucositis. There were no significant group differences on treatment 

regimen, dose reductions, and toxicities.

Feasibility Results

Recruitment and Sample Retention.—We prescreened and approached 70 consecutive 

dyads of which 56 were confirmed as study eligible and of those, 43 dyads consented (76%). 

Ineligibility (n = 14) was due to lack of a caregiver (n = 6), caregiver’s unwillingness/

inability to participate (n = 2), ECOG performance status >2 (n = 2), and language 

barriers (n = 4). Refusal reasons were lack of interest (n = 6), too busy (n = 4) and 

feeling too distressed to participate (n = 3). Prior to randomization, 5 patients withdrew 

consent and 1 died so that 37 dyads were randomized (DY = 19; WLC = 18). Of those 

randomized, 33 completed the end of radiation (89%) and 30 (81%) completed the 1-month 
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follow-up assessments. Based on chi-square analyses, attrition was not a function of group 

membership (P = 0.74). See Fig. 1 for the Consort Chart.

Adherence and Acceptability.—Dyads randomized to the yoga group attended a mean 

of 12.5 sessions (SD = 3.3; range: 6–15). All participants in the DY group rated each 

component of the intervention as either “a little beneficial” or “definitely beneficial” 

(breathing exercises: μ = 3.43; joint loosening: μ = 3.71; postures: μ = 3.57; relaxation: 

μ = 3.75). The majority of dyads (87%) in the yoga group chose to attend the yoga sessions 

in person at the hospital. No related adverse events were observed. Participants rated the 

sessions as “easy” on the Borg exertion scale (patients: μ = 2.00 σ = 0.57, range = 1–3; 

caregivers: μ = .83, σ = 0.41, range = 1–2). Weekly home practice varied widely from 

practicing 5 min to 140 min per week for patients (breathing exercises: μ = 25.7, σ = 50.45; 

joint loosening: μ = 30.7, σ = 43.4; postures: μ = 26.0, σ = 50.5; relaxation: μ = 27.1, σ = 

49.8). Caregivers only practice between 5 min and 30 min per week (breathing exercises: μ = 

8, σ = 4.5; joint loosening: μ = 5, σ = 3.5; postures: μ = 6.0, σ = 5.5; relaxation: μ = 13.0, σ 
= 11.5).

Preliminary Efficacy Results

Cancer related symptoms.—The MLM analyses controlling for randomization factors 

and baseline level of the outcome revealed clinically significant between-group effects for 

the MDASI symptom interference subscale (LSM: DY = 1.99 vs. WLC = 3.25; d = .30, 

P = .19) and HN symptom factor 2 (LSM: DY = 3.24 vs. WLC = 4.45; d = .30, P = 

0.19) subscale across the follow-up period in favor of the DY group. More specifically, of 

symptoms comprising Factor 2, clinically significant between-group differences were found 

in the following 2 symptoms: swallowing (LSM: DY = 6.06 vs. WLC = 7.73; d = .28, P 
= .19) and mucus (LSM: DY = 3.24 vs. WLC = 4.45; d = .30, P = 0.18). There was no 

evidence for an effect for the MDASI core symptom severity (LSM: DY = 2.17 vs. WLC = 

2.83; d = .21, P = 0.34) or the HN Factor 1 (LSM: DY = 3.44 vs. WLC = 3.96; d = .14, P = 

0.54) subscales. See Fig. 2 for patient symptom findings.

QOL.—GLM analyses controlling for randomization factors (sex and age for caregivers) 

and baseline level of the outcome revealed that group differences for the PCS approached 

clinical significance (LSM: DY = 44.29 vs. WLC = 39.63; d = .44, P = .22) and reached 

clinical significance for the MCS (LSM: DY = 53.37 vs. WLC = 47.01; d = .55, P = 0.31) 

scores so that patients in the yoga group reported better QOL than those in the WLC group 

at the 1-months follow-up (T3). For caregivers, we found little evidence that the intervention 

improved their physical QOL (PSC, LSM: DY = 50.97 vs. WLC = 52.97; d = −.27, P = 0.28) 

or mental QOL (MCS, LSM: DY = 47.72 vs. WLC = 49.96; d = −.23, P = 0.40). Albeit not 

clinically significant, contrary to our hypothesis, the means were in the opposite direction. 

See Fig. 3 for patient and caregiver QOL findings.

Healthcare Utilization and Weight Loss.—Patients in the yoga group had fewer 

unplanned hospital admissions, emergency department visits and FTs (n = 4, n = 7, n = 

5, respectively) than the WLC (n = 8, n = 10, n = 7, respectively) group so that patients in 

the WLC group were three times more likely to have an unplanned hospital admission (OR 
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3.00) and two times more likely to have an emergency department visit (OR 2.14) than those 

in the DY group. Of those who had an emergency department visit during chemoradiation (n 

= 17; 33%), 10 (59%) visited once, 4 visited twice (24%), and 3 (18%) visited three times. 

While primary complaints varied widely and were multi-fold, most included nausea and 

vomiting (76%), oral pain (35%), fever (30%), fatigue (30%), dehydration (24%), altered 

consciousness (24%), and constipation (18%). Regarding feeding tube and weight loss, 

patients in the yoga group were 1.78 times less likely to get a feeding tube and 1.45 times 

less likely to experience clinical weight loss over the course of chemoradiation than those in 

the WLC group.

Discussion

The goal of this pilot RCT was to demonstrate the feasibility and preliminary efficacy of a 

yoga-based intervention for HNC patients undergoing concurrent chemoradiation and their 

caregivers by targeting patient cancer-related symptom burden and healthcare utilization, 

as well as patient and caregiver QOL. The results revealed that the trial was feasible as it 

met our a priori feasibility criteria regarding consent, retention, adherence, and acceptability 

rates. Of note, 80% of the dyads attended at least 10 sessions, and patients practiced 

at home an additional average of twice per week, which is remarkable considering that 

the intervention was delivered parallel to multi-model cancer treatment. All patients and 

caregivers considered the intervention as beneficial, further endorsing the acceptability of 

this supportive care modality. Because the trial was conducted in the “pre-COVID era,” 

most sessions (87%) were attended in person rather than via videoconference due to 

patient preference. As society at large has become more familiar with videoconference 

technology over the last few years, the desire for remote delivery is expected now to be 

much higher, and we have demonstrated to be able to successfully deliver remote yoga 

therapy sessions.60,61

We revealed a signal for preliminary intervention efficacy as patients in the yoga group 

reported clinically significant improvements in symptom burden particularly oral symptom 

severity and symptom interference with daily life as well as physical and mental QOL. There 

is reason to believe that our yoga program may reduce healthcare utilization as measured 

by unplanned hospital admissions and emergency department visits as patients in the WLC 

group were three times as likely to have an unplanned hospital admission and twice as likely 

to have an emergency department visit. The group differences for feeding tube insertions 

were smaller, but in the expected direction. For caregivers, a benefit based on the current 

measures was unfortunately not apparent.

Given these encouraging findings regarding feasibility and preliminary efficacy for patients, 

an efficacy RCT is warranted. Of note, our results revealed important issues to be addressed 

in future research. A critical question revolves around the utility of the dyadic intervention 

design considering caregivers did not appear to benefit from the intervention perhaps due 

to its dyadic delivery. In fact, the intervention and its delivery format may even present 

an additional burden to caregivers’ schedules and possibly reduce their QOL. Because the 

program (at least in part) focused on facial muscles including tongue, lip, and jaw exercises, 

the program may not have been particularly helpful but rather burdensome to the caregivers. 
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Moreover, caregivers were less engaged than patients as seen by their limited home practice. 

On the other side, participation of the caregiver may improve feasibility and efficacy for 

the patient. Without the support of a family caregiver, a patient may be less likely to 

attend the yoga sessions and complete the home practice, which may compromise treatment 

efficacy. We are currently conducting a 3-arm RCT that compares patient individual versus 

patient-caregiver dyadic attendance of the yoga intervention to address this central issue. 

While a dyadic approach to symptom management has gained increasing attention in the 

supportive care literature, head-to-head comparisons are lacking.

Although pathways by which yoga improves QOL have been identified, future research 

should examine underlying mechanisms by which yoga improves HNC-related symptom 

severity and reduces healthcare utilization.62 Our HNC-specific yoga program targeted 

facial exercises including jaw and neck as well as tongue and lip exercises which may 

have reduced the development of trismus, lymphedema and fibrosis and thus, improved 

swallowing processes (i.e., ability for mastication and deglutition) and holistically improved 

oral symptom severity and interference.63 Future research is encouraged to delineate these 

mechanisms. Moreover, at this point, we speculatively suggest that, because patients in the 

yoga group reported less symptom interference with activities of daily life and better mental 

and physical QOL, they required less healthcare utilization such as unplanned hospital 

admissions in comparison to the control group. However, it is unclear how the yoga program 

improves symptom interference and mechanistic work is required.

Study Limitations

In addition to lacking an active control group, our study is limited by the small sample size. 

Moreover, our sample included patients with high educational attainment and income levels 

and having the support of a family member. Thus, it is unclear if our findings generalize 

to patients with more diverse including underprivileged backgrounds. Rather than recruiting 

solely from an academic hospital, the next steps of this research include pilot testing this 

intervention in minoritized and underserved populations. The pilot RCT was not powered 

to examine group differences, and the initial evidence for efficacy presented here must 

be interpreted with caution. Given the small sample size and overall study goals, we did 

not evaluate statistically but clinically significant group differences to evaluate a signal 

for intervention efficacy. Moreover, we reported clinically significant differences between 

groups, which were based only on point estimates of the least-square means without 

accounting for the uncertainty of the estimates. As a result, any interpretation of clinical 

significance should be weighed carefully.

Clinical Implications

Although clinical recommendations regarding the utility of this intervention are premature 

at this point, the present pilot RCT provides convincing evidence of the feasibility of a 

yoga intervention for patients undergoing an aggressive form of cancer treatment, namely 

concurrent chemoradiation. Considering the high safety profile of yoga combined with 

high patient engagement and the observed clinically significant improvements for patients, 

yoga therapy has promise in preventing and managing chemoradiation-related toxicities in 
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HNC. Based on these findings, a large, well-controlled efficacy trial of this intervention is 

warranted.
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Fig. 1. 
Consort flow diagram.
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Fig. 2. 
Least square means for cancer-related symptoms assessed with the MD Anderson Symptom 

Inventory-Head and Neck Module (MDASI-HN). Higher scores represent greater symptoms. 

Abbreviations: WLC = waitlist control; HN = Head and Neck. Note: *, denotes a clinically 

significant group difference (≥1 point). The models controllled for the baseline level of the 

outcome and randomization factors (patients’ age, sex, and performance status). The effect 

size Cohen’s d associated with each between-group comparison is interpreted as small (d = 

.2), medium (d = .5), or large (d = .8).64
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Fig. 3. 
Least square means for physical and mental aspects of quality of life as assessed with the 

Medical Outcomes Study 36-item Short Form. Higher scores represent better quality of life. 

Abbreviations: PCS = Physical component summary; MCS = Mental component summary; 

WLC = waitlist control. Note: *, denotes a clinically significant group difference (≥5 point). 

The patient models controllled for the baseline level of the outcome and randomization 

factors (patients’ age, sex, and performance status). The caregiver models controllled for the 

baseline level of the outcome, caregiver age, and caregiver sex. The effect size Cohen’s d 

associated with each between-group comparison is interpreted as small (d = .2), medium (d 
= .5), or large (d = .8).64
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