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STUDY OVERVIEW 15 

 16 

This study uses clinical trial and implementation science methodology to specifically assess the 17 

clinical effectiveness and implementation of yoga into the management of chronic low back 18 

pain (cLBP) within the Cleveland Clinic (CC) Employee Health Plan (EHP). We will use a Type 1 19 

hybrid effectiveness-implementation study design,23 which tests the effectiveness of a clinical 20 

intervention while collecting data on implementation.  21 

 22 

Specific Aims: 23 

 24 

Aim 1:  Conduct a randomized controlled trial to determine the clinical effectiveness of a 12-25 

week virtual yoga intervention (Yoga Now) compared to a wait-list control group (Yoga Later) 26 

for cLBP in the CC Employee Health Plan population. We hypothesize that at 12 weeks the 27 

Yoga Now group will have clinically and statistically significant improvements in pain and 28 

function compared to the Yoga Later group. 29 

 30 

Co-primary outcomes will be self-reported average pain intensity for the previous week (11-31 

point numerical rating scale ranging from 0=no pain to 10=worst possible pain) and back-32 

related function (modified Roland Morris Disability Questionnaire ranging from 0=no functional 33 

impairment to 23=worst impairment of function). Secondary outcomes will include analgesic 34 

use, global improvement, and overall satisfaction. Yoga participants will receive a reproducible 35 

standardized weekly yoga intervention delivered virtually with additional resources for home 36 

practice. The wait-list control participants will receive usual back pain care. Data collection will 37 

occur at baseline, 6 weeks, 12 weeks, and 24 weeks. The primary time point of interest will be 38 

12 weeks. After the 24-week study period the wait-list control group will be offered the same 39 

protocol but in a non-study format without additional data collection. 40 

 41 

Aim 2:  Use mixed methods to measure implementation outcomes and assess facilitators and 42 

barriers to yoga’s implementation in the CC EHP setting. We hypothesize that implementation 43 

of yoga in the context of a RCT in CC EHP will be successful and facilitated by the partnership 44 

with EHP for recruitment and virtual intervention. 45 

 46 

Study record tracking will be used to measure feasibility (e.g., rate of recruitment, loss-to-47 

follow up) and intervention costs (e.g., yoga instructors, yoga mats). Study staff observation of 48 

classes using a checklist will assess fidelity of the intervention to the standardized yoga 49 

protocol. Acceptability, appropriateness, and adoption of yoga for cLBP will be assessed 50 

through quantitative measures (satisfaction, home practice logs) and open-ended questions to 51 

participants in surveys (Yoga Now Questionnaire Supplements, Weeks 12 and 24). 52 

 53 

Aim 3 (Exploratory): Demonstrate the feasibility of evaluating cost-effectiveness of yoga 54 

compared to usual care for cLBP from the perspective of the payer.  55 

 56 
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Cost of implementing the intervention will be measured. Total and back-related medical 57 

expenditures for the six-month study period will be compared between the yoga and wait-list 58 

control groups. We hypothesize that total and back-related medical expenditures by CC EHP for 59 

the yoga group will be less than the usual care group. 60 

 61 

BACKGROUND 62 

Low back pain (LBP) is common with enormous impact on patient suffering, healthcare cost, 63 

and provider burden.1 Up to 80% of U.S. adults will experience at least one episode of LBP in 64 

their lifetime.2 Chronic LBP affects roughly 10% of U.S. adults.2 The prevalence of LBP globally 65 

has increased from 377.5 million in 1990 to 577.0 million in 2017, and is the leading cause of 66 

disability worldwide.26, 27, 28 LBP is the second most common reason for doctor visits.27,1 The 67 

morbidity and cost of LBP, especially chronic LBP, is particularly high due to comorbid pain (e.g., 68 

neck pain, osteoarthritis, fibromyalgia, headache) and mental health conditions (e.g., 69 

depression, anxiety, PTSD). Back pain is a financial burden on society, families, and individuals. 70 

Back and neck pain in 2016 ranked highest in U.S. health expenditures ($134.5 billion) - higher 71 

than diabetes, ischemic heart disease, and depression.3 Patients and their families bore 9.2% 72 

($12.4 billion) of these costs. Despite a national trend for increased spending on LBP, worsening 73 

outcomes have been observed at the population level, including increasing levels of disability.4 74 

 75 

Treatment of LBP. A clear gap has been identified between the evidence base and real world 76 

treatment of LBP nationally and at CC. Clinical guidelines from the American College of 77 

Physicians (ACP) issued in 2017 for acute and chronic LBP recommend non-pharmacologic 78 

approaches should be used first, non-opioid medications second, and thereafter opioid 79 

medications only if benefits clearly outweigh the risks.5 ACP guidelines recommend 80 

acupuncture, massage, spinal manipulation, and superficial heat for acute LBP. For cLBP, yoga, 81 

spinal manipulation, exercise (PT), acupuncture, massage, mindfulness, cognitive behavioral 82 

therapy (CBT), and others are recommended. This stepped care approach is based on AHRQ 83 

systematic reviews6 and supported by guidelines from the HHS Pain Management Best 84 

Practices Inter-Agency Task Force.31 Meta-analyses of trials utilizing yoga and mindfulness 85 

therapies also demonstrate potential to reduce opioid use.7 Economic evaluations suggest 86 

group interventions such as yoga can be cost saving.8 87 

 88 

Despite the evidence and guidelines, it is unusual for cLBP patients to receive recommended 89 

non-pharmacologic treatments in health care systems, including CC. Causes are multiple and 90 

include lack of reimbursement, licensed providers, awareness, and adequate time for busy 91 

clinicians to counsel patients about options and shared decision making. As a result, 92 

medications and in particular opioids are often prescribed, despite minimal evidence for their 93 

effectiveness.9 Back pain is the most common non-cancer diagnosis associated with opioid 94 

prescribing.29 Pain is a major upstream driver of opioid use disorder, overdose, and death. 95 

Almost 5% of individuals receiving opioid prescriptions go on to misuse or addiction, with the 96 

most commonly reported motivation for opioid misuse being the relief of pain.11 Almost half of 97 

persons who use heroin and/or fentanyl report their addiction began with prescription opioids. 98 
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Thus, studying and implementing evidence-based non-pharmacologic interventions is an 99 

important strategy for improving pain management and reducing opioid use disorder.  100 

 101 

STUDY DESIGN & METHODS 102 

We will use a single-blinded (investigator) two-arm randomized control trial (RCT) design. The 103 

trial will be 24 weeks long and divided into two distinct parts: an initial 12-week Treatment 104 

Phase followed by a 12-week Follow-up Phase. Participants will be randomized 1:1 into weekly 105 

virtual yoga classes (Yoga Now) or a wait-list control (Yoga Later) who will receive usual care. 106 

After the 24-week study period, participants in Yoga Later will be offered the yoga intervention 107 

in a non-study format.  108 

 109 

Study Participants: 110 

Participants will be recruited from members of the Cleveland Clinic Employee Health Program 111 

(CC EHP). There are approximately 105,000 members, including caregivers and their families, 112 

across Northeast Ohio, Florida, and Las Vegas. 113 

 114 

Inclusion criteria: 115 

 18-64 years old 116 

 Current non-specific LBP persisting ≥12 weeks with average pain intensity ≥4 for the 117 

previous week on an 11-point numerical rating scale  118 

 Ability to speak and understand English 119 

 Agrees to be visualized by yoga instructors and other participants in virtual yoga sessions 120 

 121 

Exclusion criteria: 122 

 Any severe psychiatric or medical comorbidity in the PI’s judgment that would make 123 

study participation unsafe or not feasible. 124 

 125 

Recruitment, Eligibility Screening, Enrollment, and Randomization 126 

The office of CC Employee Health Plan will generate a list of potential participants ages 18-64 127 

with a billing or ordering diagnosis of LBP (ICD-10 M54.5) in the last three years. CC EHP will 128 

then directly mail each potential participant identified a recruitment letter (attached) inviting 129 

the potential participant to contact the study team to learn more about the study. When an 130 

interested participant responds affirmatively in response to the recruitment letter by phone or 131 

e-mail, the study team member will communicate with the potential participant to perform a 132 

pre-screening interview (attached) for eligibility and assessment of the person’s interest in 133 

participation. Interested participants will then be sent an Information Sheet (attached) in lieu of 134 

written consent via the participant’s preferred method (e.g., e-mail, USPS or MyChart). The 135 

study team member will arrange a follow up call or IT approved, HIPAA-secure, virtual meeting 136 

with the person to re-confirm the participant’s interest, confirm eligibility and review the study 137 

Information Sheet line by line allowing adequate time for questions about the study and 138 

assuring participant understanding through the “teach back” method.  If the person verbally 139 

agrees to participate, the participant will complete a baseline survey via the participant’s 140 
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preferred method (e.g., e-mail, USPS or MyChart) and subsequently randomize the participant 141 

to virtual yoga group or wait-list group. Participants will be informed that web links to virtual 142 

classes and to pre-recorded yoga classes will be sent to their specified e-mail address. The 143 

participant will be asked permission for instructors and other participants to view them during 144 

their virtual class. They will be asked to maintain the privacy and confidentiality of any 145 

comments made by others during class. They will also be asked their preferred method for 146 

follow-up communication going forward (e.g., e-mail, USPS, MyChart). The participant’s 147 

preferred method will be used for follow-up questionnaires, and completion of yoga home 148 

practice logs. All study questionnaires will be stored in REDCap.  149 

Information about the study will also be included in general newsletters, websites, other 150 

communications, and social media platforms that EHP and Cleveland Clinic use to target their 151 

employees and family members. We will use the Recruitment Flyer as advertisement in the 152 

following platforms: 153 

• Internal websites of Cleveland Clinic: Intranet, DocCom, Connect Today  154 

• EHP Website (https://employeehealthplan.clevelandclinic.org/) 155 

• EHP newsletters, letters, and emails 156 

• CC Corporate communications emails that are targeted to caregivers only (e.g., Caregiver 157 

Communications, Employee Wellness) 158 

 CC employee designated areas, e.g., nurses’ lounges, as approved by administration for 159 

identified area  160 

• Social Media: CC Employee Facebook Page (closed group) 161 

 162 

Members of the study team will also provide information about the study at routine clinical and 163 

employee meetings across the enterprise. If an interested person responds to either of these 164 

alternative methods, the same recruitment process will be followed. Study team members will 165 

routinely send EHP a list of enrolled participants to avoid redundant EHP recruitment mailings. 166 

Screening and enrollment processes will all occur remotely and involve the following: (1) A 167 

telephone or IT approved, HIPAA-secure, virtual meeting platform where participants provide 168 

verbal consent for completion of eligibility screening through a standardized questionnaire; (2) 169 

if eligible, provision of information about the study with use of an IRB approved Information 170 

Sheet  in lieu of informed consent with signature, answering all questions about the study, and 171 

assuring participant understanding through the “teach back” method.  172 

Randomization occurs after administering the baseline survey (see Table 1 Data Collection 173 

Schedule). We will use a computerized randomization procedure built into our study 174 

management system, REDCap, to randomize each enrolled participant using a 1:1 ratio to yoga 175 

or wait-list control. Permuted variably-sized block randomization with block sizes of 6, 12 and 176 

18 will be used.  177 

Intervention and Comparator: 178 
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The study interventions start within approximately one week of baseline data collection and 179 

randomization. All participants throughout the entire 24-week study can continue to receive 180 

routine medical care including doctor visits and pain medication as prescribed. 181 

 182 

The hatha yoga intervention is structured and reproducible. The full instructor manual and 183 

participant manual are available as hardcopy and online.24 Originally, it was developed by an 184 

expert panel led by Rob Saper, MD MPH in 2007 and used in a pilot study of 30 participants 185 

with cLBP.16 It was further refined in 2011 in a dosing study of 95 participants17 and a larger 186 

non-inferiority trial of 320.18 It is designed specifically for the yoga-naïve individual for 187 

effectiveness and safety in cLBP. Each class is 60 minutes long and will be delivered virtually to a 188 

maximum class size of 20. Yoga instructors will complete an 8-hour training on the protocol 189 

directed by our CC lead yoga therapist Judi Barr, E-RYT 500, C-IAYT. It begins with a relaxation 190 

exercise, yoga breathing exercises, and a brief discussion of yoga philosophy. The class 191 

proceeds with warm-up yoga exercises and then yoga postures. Yoga breathing is emphasized 192 

throughout each class. The class ends with a relaxation exercise. The 12 weeks are divided into 193 

four 3-week segments. Each segment is given a theme (e.g., “Listening to the Wisdom of the 194 

Body”). Participants are frequently advised to go slowly and carefully. The degree of difficulty of 195 

postures learned increases with each segment. For each segment, the participants gradually 196 

learn a sequence of 12–15 poses. The protocol provides variations and uses various aids (e.g., 197 

chair, strap) to accommodate a range of physical abilities. Participants are strongly encouraged 198 

to practice at home for 30 minutes daily on days which they do not attend yoga class. To 199 

facilitate home practice, participants will be given a free yoga mat, participant manual, and 200 

provided access to Webex, virtual classes led by the study instructors. Classes will be overseen 201 

by Cleveland Clinic’s IT Video Conferencing team to manage the focus in ‘Webex Layout’ to view 202 

only instructor activity (PIN instructors to their activity stage) during class and mute participants 203 

during class time.   Webex pre-recorded class links for participant practice between live classes 204 

will be stored on a secure Cleveland Clinic server for ‘Videos on Demand,’ which is an externally 205 

accessible, unlisted link that will be password protected. A study member will provide the 206 

password for the class link to specific class participants to view for weekly practice using 207 

participant registration captured in REDCap. Ten percent of online yoga classes will be reviewed 208 

for fidelity to the protocol using a checklist. A 12-week follow-up phase consisting of larger 209 

optional classes for maintenance will follow. 210 

 211 

Individuals randomized to the wait list control will be offered non-study yoga classes after 24-212 

weeks. They will also receive a free yoga mat and access to pre-recorded online videos. 213 

 214 

 215 

 216 

 217 

 218 

 219 

 220 

  221 
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Table 1: Data Collection Schedule 222 

            223 

Data Collection  
Eligibility 

Screening 
Baseline  Week 6 Week 12 Week 24 

Eligibility Screening  X     

Low Back Pain History   X    

Sociodemographics  X    

Pain Intensity   X X X X 

Roland-Morris Disability Scale   X X X X 

Pain Interference  X X X X 

Pain Medications  X X X X 

Satisfaction with Care  X X X X 

Global Improvement   X X X 

Adverse Effects     X X X 

Home Practice*    X X X 

 224 

* Weekly diary for participants taking yoga classes 225 

 226 

 227 

 228 

Outcome Measures 229 

The co-primary outcome measures are (1) average pain intensity in previous week on an 11-230 

point numerical rating scale where 0 is no pain and 10 is the worst pain possible, and (2) back-231 

related function using the 23-point modified Roland Morris Disability Questionnaire (RMDQ). 232 

The main time point of interest is 12 weeks. Secondary outcomes include analgesic pain 233 

medication. This will be collected using several methods: (1) Self-report of all prescription and 234 

over the counter pain medications taken in the previous week including dosages and 235 

frequencies. (2) Mean morphine milligram equivalents (MME) taken per day per patient over 236 

the previous three months based on filled prescriptions, available through the EHP prescription 237 

database. Additional secondary outcomes include overall improvement by self-report (6-point 238 

Likert scale, 0 = very worse to 6 = very improved) and pain interference.  239 

 240 

Implementation outcomes derived from study records will include rate of recruitment, 241 

proportion enrolled of total population contacted, attendance to yoga classes, home practice, 242 

study retention, missing data, and intervention costs. Acceptability will be measured by 243 

participant satisfaction with treatment (5-point Likert scale, 0 = very dissatisfied to 5 = very 244 

satisfied) and answers to open-ended questions about the effect of yoga, facilitators, and 245 

barriers. EHP will assist gathering utilization and medical expenditure data (admissions, visits, 246 

imaging, procedures, and total and back-specific costs of care). Adverse events will be collected 247 

from questionnaires and direct reports to study staff.  248 

 249 

 250 

 251 
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Data Analysis 252 

The primary analysis will follow the intention-to-treat principle. Baseline characteristics will be 253 

summarized with appropriate descriptive statistics and will be compared between the two 254 

groups using t-test, Wilcoxon rank sum test, or chi-squared test as appropriate. Linear mixed-255 

effects models will be used to analyze the co-primary outcomes, changes in pain numerical 256 

rating scale and the modified Roland Morris Disability Questionnaire. Each model will include 257 

time, group, their interaction, and baseline score. Any potential subject characteristics with 258 

significant differences at baseline will also be included in the model as potential confounders. A 259 

random intercept at the subject level will be included to account for the clustered data 260 

structure. Based on the model, the primary comparison will be the change from baseline 261 

between the two groups at week 12. Comparisons at other time points will be considered as 262 

secondary. 263 

 264 

We will also perform multiple sensitivity analyses. A per-protocol analysis will be performed by 265 

replacing the binary group indicator with the number of yoga sessions attended (0 for the 266 

control participants and the exact number of classes attended by the yoga participants). 267 

Missing data are assumed missing at random in the primary analyses. We will also perform 268 

multiple imputation and analyze the imputed data.  269 

 270 

Secondary outcomes will be analyzed similarly as above. Dichotomous or ordinal outcomes will 271 

be analyzed using generalized linear mixed-effects models. Adverse events will be summarized 272 

as frequencies and percentages and compared using the chi-squared test. All analyses will be 273 

conducted in R-studio (Boston, MA).  274 

 275 

Sample size and power calculations. We assumed a minimal clinically significant decrease in 276 

pain intensity and Roland Morris based on the literature as 2.0 and 3.0 points, respectively. 277 

Standard deviations for these two outcomes based on previous studies are approximately 2.0 278 

and 5.0, respectively. Given the two co-primary outcomes we will use an alpha=0.025. A 279 

conservative 20% attrition rate was assumed. We assumed no change in the control group. 280 

Given these parameters, a total sample size of 140 participants is estimated to provide 281 

99% and 82% statistically and clinically significant differences in pain intensity and Roland 282 

Morris, respectively. 283 

 284 

Implementation outcomes such as recruitment rates, yoga class attendance, home practice, 285 

study retention, missing data, implementation costs, and participant satisfaction will be 286 

summarized with descriptive statistics. Change in satisfaction between the Yoga Now and Yoga 287 

Later groups will be analyzed as described above for secondary outcomes. Responses to open-288 

ended questions about the effect of yoga, facilitators and barriers will be analyzed using rapid 289 

thematic analysis.25 
290 

 291 

The Principal Investigator will identify and invite up to two (2) employees from the Clinic 292 

Diversity Office to complete scripted interviews conducted by study team members. The 293 

purpose of this interview is to understand if our study was representative of the Cleveland 294 
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Clinic employee health plan population and to better understand barriers when working within 295 

an employee population.  296 

 297 

Up to four (4) interviews will be conducted by study personnel with yoga study instructors as 298 

related to their experience as instructors. The purpose of this is to understand what challenges 299 

they had while conducting the study and how to facilitate those challenges in future remote 300 

studies.  301 

 302 

All interviews will be conducted and recorded via the secure Cleveland Clinic Team's app at 303 

which time the interviewees will be verbally consented to agree to being recorded. Recordings 304 

will be deleted after analysis is completed.  305 

 306 

Cost-benefit from the perspective of the payer will be conducted by comparing incremental 307 

costs of the Yoga Now group compared to the Yoga Later group over the 24-week study period. 308 

For Yoga Now, the incremental costs will only include direct medical costs (direct intervention 309 

costs plus ongoing direct medical utilization costs). For the Yoga Later, it will be only direct 310 

medical utilization costs. Combined LBP and non-LBP-related healthcare utilization will be used 311 

for all of these analyses. Sensitivity analyses using LBP-related utilization only will also be 312 

performed. All cost effectiveness analyses will use the ITT principle. 313 

 314 

We will compare aggregate demographic and socio demographics information on the entire 315 

employee health population (EHP) for comparisons with aggregate data of the study population 316 

to see if they are representative of the EHP population in age, gender, race, level of education, 317 

and employment status. We will use chi-square analysis to determine if there are significant 318 

differences between the employee population and our study sample. We will not document 319 

this information in REDCap and we will not report individual data. 320 

 321 

 322 

Table 2. EHP Data Collection 323 

 324 

Demographics & 
Sociodemographics 

For comparison with Study Population 

Age  All Age Ranges 
Gender Male / Female 

Race American Indian or Alaska Native, Asian, Black or African 
American, Native Hawaiian or Other Pacific Islander, White, 
Other   

Level of Education High School, GED certificate, Technical School, 
College, Masters, Doctorate 

Employment Status Active vs Non-Active 

 325 

 326 

  327 
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Confidentiality 328 

All study data extracted from EPIC will be de-identified, stored and secured in the Cleveland 329 

Clinic server network. Only the study team will have access to the data, and if shared, using a 330 

password protected Excel spreadsheet PHI that could identify a participant will be removed or 331 

changed before files are shared with other researchers or results are made public. Data 332 

analysts’ will not be given access to PHI or other identifiers. Outcomes data will be reported in 333 

aggregate, not by or with personal identifiers. We will follow Cleveland Clinic’s strict policies to 334 

maintain privacy and confidentiality. The data will be maintained for a period of 6 years after 335 

completion of the study. 336 

 337 
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