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Group Acupuncture Therapy With Yoga
Therapy for Chronic Neck, Low Back,

and Osteoarthritis Pain in Safety Net
Setting for an Underserved Population:
Design and Rationale for a Feasibility Pilot

Arya Nielsen, PhD' , Ray Teets, MD"Z, Steffany Moonaz, PhD3,
Belinda ] Anderson, PhD*>*¢, Eve Walter, PhD',

Mirta Milanes, MSZ, Donna M Mabh, DACM6,

M Diane McKee, MD, MS*’ and Benjamin Kligler, MD , MPH"*®

Abstract

Chronic pain is prevalent in the United States, with impact on physical and psychological functioning as well as lost work
productivity. Minority and lower socioeconomic populations have increased prevalence of chronic pain with less access to
pain care, poorer outcomes, and higher risk of fatal opioid overdose. Acupuncture therapy is effective in treating chronic
pain conditions including chronic low back pain, neck pain, shoulder pain, and knee pain from osteoarthritis. Acupuncture
therapy, including group acupuncture, is feasible and effective, and specifically so for underserved and diverse populations at
risk for health outcome disparities. Acupuncture therapy also encourages patient engagement and activation. As chronic pain
improves, there is a natural progression to want and need to increase activity and movement recovery. Diverse movement
approaches are important for improving range of motion, maintaining gains, strengthening, and promoting patient engage-
ment and activation. Yoga therapy is an active therapy with proven benefit in musculoskeletal pain disorders and pain
associated disability. The aim of this quasi-experimental pilot feasibility trial is to test the bundling of these 2 effective
care options for chronic pain, to inform both the design for a larger randomized pragmatic effectiveness trial as well as
implementation strategies across underserved settings.
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acupuncture therapy, yoga therapy, nonpharmacologic pain care, underserved setting
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Background/Literature Review

The prevalence of chronic pain problems in the general

adult U.S. population is high; estimates have ranged
from 10% to 40% in recent large surveys depending
on the specific sample." * There is a documented associ-
ation between pain and impairment in physical and psy-
chological functioning™® and lost work productivity.’
Minority populations differ both in the prevalence and
outcomes of chronic pain,>®'" wherein race/ethnicity
and socioeconomic factors influence access to pain
care.'®?"!* Opioids continue to be used for chronic
pain with opioid addiction, diversion, and deaths
remaining an ongoing epidemic in the U.S."> Although
opioid overdose deaths began to decrease slightly in
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2018,'® they rose to an all-time high in 2019'” and have
spiked in the first 4 months of 2020.'® Opioid fatalities
are associated with lower socioeconomic status,'”
making access to nonpharmacologic pain care options
a priority in underserved communities where the burden
share of health-care costs is also greater—totaling one-
third of household spending among lower income
Americans.”® Following Consolidated Standards of
Reporting Trials (CONSORT) guidelines, this article
will describe a study examining a novel approach to
chronic pain which combines group acupuncture with
yoga therapy delivered in the primary care setting to
an underserved patient population.?'

Acupuncture therapy is effective in the treatment of
chronic pain conditions,** ** including chronic low back
pain (cLBP),*> % neck pain,”®*° shoulder pain, and
knee pain from osteoarthritis.>' " A large individual
patient data meta-analysis (39 trials) of 20,827 patients
with chronic pain found acupuncture to be significantly
better than sham treatment or usual care, with only a
15% loss in treatment effect after 1 year.>'~® Patients
with more severe pain at baseline improved more from
acupuncture treatment than those with lower levels of
pain, compared to sham or non-acupuncture controls.*

Acupuncture therapy is supported or recommended
as part of comprehensive pain care by the U.S. Agency
for Healthcare Research and Quality (AHRQ),* the U.
S. Food and Drug Administration (FDA)*' and the
Joint Commission (TJC).*** The National Institutes
for Health (NIH) recognizes acupuncture for cLBP
and knee OA pain.** The American Academy of
Family Physicians (AAFP) endorsed the American
College of Physicians (ACP) Guidelines recommending
acupuncture as a first option for acute, subacute, and
cLBP.*>*¢ A retrospective claims-based study found ini-
tial visits to chiropractors, physical therapists, or acu-
puncturists for new onset LBP substantially decreased
early and long-term use of opioids.*” Active military ser-
vice members who accessed acupuncture for chronic
pain had reduced risk of long-term adverse outcomes.**

Acupuncture therapy is feasible and effective specifi-
cally in an underserved and diverse population at risk
for health outcome disparities.**>° However, cost and
access to individual acupuncture treatment continues
to pose a barrier to widespread implementation in this
patient population. To address these issues, group acu-
puncture, which is less costly, is being offered in many
settings across the U.S. Evidence indicates that acupunc-
ture delivered in a group setting is beneficial for chronic
pain, 5152

Yoga therapy is an emerging health-care profession™
that demonstrates benefit for pain as well as pain-
associated function®* and disability>® in musculoskeletal
pain disorders including back, neck, osteoarthritis, rheu-
matoid arthritis, and fibromyalgia.’®> Yoga has also

been studied in minority community settings.®® %> Yoga
was noninferior to physical therapy for cLBP in under-
served patients.®’ The NIH recognizes the evidence and
AHRQ and ACP recommend yoga as well as acupunc-
ture for cLBP. #0444

Originating in ancient India, yoga has been adapted
in the West where practice combines attention and med-
itation (dhyana), breathing (pranayama), and physical
postures (asanas).'”> Chronic pain and related multimor-
bidities often preclude patients’ access to general yoga
classes. Yoga therapy sessions differ from yoga classes in
that they are delivered 1-on-1 or in small groups, includ-
ing a thorough client intake, an individualized plan of
care and ongoing assessment of progress.®® Yoga thera-
py practitioners have additional specialized training
(1000h) in clinical conditions. Yoga therapy self-
management techniques also can aid the chronic pain
patient in accessing a public yoga class and modifying
practices to their own needs.

Objective: Our Proposed Innovation

Our initial pilot study demonstrated the feasibility of
acupuncture therapy for chronic pain given in a group
setting with improvement in chronic pain and depression
that persisted through the 24-week measure after the
completion of an 8-week course of treatment.”’ That
study was followed by a larger pragmatic trial focusing
on chronic pain in an underserved population that was
funded by the Patient Centered Outcomes Research
Institute (PCORI). “Acupuncture Approaches to
Decrease Disparities in Outcomes of Pain Treatment
(AADDOPT-2),” compared 12 sessions of individual
practitioner—patient acupuncture to group acupuncture
(n=706)"? resulting in chronic pain reduction and
improved function at 12weeks in both arms.
Qualitative studies to date show that acupuncture treat-
ment in a group sectting is highly acceptable to
patients®*®> and that the group setting, community-
based locations, and low cost of this model help elimi-
nate some of the barriers to access to acupuncture.®®
We noted a natural progression for patients being
treated with acupuncture therapy to begin to want and
need to engage in more movement as their pain
improved, and for acupuncturists to encourage activity
and steps in movement recovery. Bundling acupuncture
with an effective active therapy may be an optimal pro-
gression for recovery. The kind of movement is impor-
tant both for strengthening and improving range of
motion, maintaining gains, and promoting patient acti-
vation. As such, it is important to tailor movement to
each patient’s needs which can happen in yoga therapy
that is delivered to 1 to 3 individuals at a time and
designed to accommodate differently-abled participants
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who would not normally be able to benefit from a gen-
eral yoga class.

No previous study has evaluated the combination of
acupuncture and yoga therapy in patients with chronic
pain. Both therapies are effective for chronic pain; both
have been shown to be feasible in underserved popula-
tions.”*®"*” Yoga and acupuncture have inherent simi-
larities. Both provide patients with counsel on self-care,
for example, breathing techniques to mitigate pain.
Yoga not only offers specific movement strategies for
pain management but also utilizes nonmovement practi-
ces that can impact pain processing, emotions associated
with pain, and the impact of pain on daily life, for exam-
ple, breathing, visualization techniques, and relaxation
practices. Given the need for patient activation in the
context of chronic pain, yoga therapy combined with
acupuncture therapy may offer a significant synergy
for chronic pain management and recovery.
Comprehensive pain care strategies include not only
implementation of effective modalities but also aim to
maximize their benefit through optimal combinations
and bundling of care.'>*7°

Access to nonpharmacologic pain care is minimal in
low-resource medical centers; medical providers are
seeking effective pain care options in light of the
opioid crisis and welcome the ability to refer for effective
nonpharmacologic care. Acupuncture therapy in our
previous trial was highly acceptable to patient partici-
pants as well as medical providers who referred patients.
Bundling these therapies at a participant’s primary care
site and through PCP referral would likely provide a
familiarity that facilitates attendance.

Research Design

Overview of Study

The goal of this project is to assess the feasibility of a
low-cost, integrative intervention for chronic pain that
can be replicated and implemented in safety net settings
across the U.S. Over the course of 18 months, we will
recruit at least 150 outpatients with chronic pain from
the Institute for Family Health (IFH) Family Medicine
sites and Montefiore Medical Group sites. Treatment
will consist of 10 consecutive weekly group acupuncture
therapy treatments. Yoga therapy treatments will start
at Week 3 and will consist of 8 consecutive yoga therapy
sessions that occur immediately following in a room
adjacent to acupuncture therapy. Sessions are bundled
to facilitate attendance that might be affected by 2 sep-
arate trips a week for participation. The primary out-
come will be pain interference and pain intensity.
Secondary outcomes will be pain-free days, depression,
functional status, patient activation, and pain medica-
tion utilization. These will be wused during the

preintervention phase, during which patients are receiv-
ing usual care only, and compared to the period after
patients receive the combined acupuncture and yoga ses-
sions. Data will be collected for 10 days before acupunc-
ture and yoga therapy, and up to 24 weeks following the
end of treatment.

Study Design

The study will use a “multiple settings across baseline”
quasi-experimental design. This is a repeated measures
design, and each study participant will have multiple
pre- and postmeasures. The multiple premeasurement
points allow us to document and monitor what may be
variable patterns of pain preintervention. This design
optimizes feasibility and acceptability to patients and
participating health centers while still generating mean-
ingful outcome data. Specifically, we have not proposed
randomization within the practices, rather allowing sites
to offer the intervention to all patients with target diag-
noses who meet eligibility criteria. To collect preacu-
puncture assessments of pain, we will include a 10-day
intake run-in period prior to the initial acupuncture ses-
sion that ensures treatment within a time frame that is
consistent with typical time to appointments for many
consultations.

Eligibility Criteria
We applied similar eligibility criteria to those used in the
AADDOPT-2 trial.>®

Inclusion criteria.

e Patients 21 years of age or older.

e Chronic pain (3 months or more in duration) due to a
qualifying diagnosis of back pain, neck pain, and/or
osteoarthritis.

e Eligible patients must be receiving primary care at a
participating IFH or Montefiore Medical Group site.

e Participants must understand and be able to provide
consent in English or Spanish.

e Reliable contact phone numbers must be available to
facilitate scheduling.

e Availability for up to
treatments.

e Availability for follow-up data collection at 24 weeks.

10 weekly consecutive

Exclusion criteria.

e Receipt of acupuncture treatment or yoga instruction/
therapy in the 6 months prior to recruitment.

e Pregnancy.

e Severe psychiatric problems as assessed by the study
team (eg, chronic interpersonal problems, cognitive
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impairment, or active psychosis that is uncontrolled
by medication that precludes the ability to provide
informed consent or complete the survey
instruments).

Setting

Participants will be recruited from IFH sites in
Manhattan and the Bronx and 2 Montefiore Medical
Group outpatient sites. Treatment groups will take
place at Montefiore Medical Group sites the Family
Health Center and Williamsbridge Family Practice
Center. IFH patients will have the intervention at the
Family Health Center of Harlem.

Usual Care and Intervention for
Chronic Pain

Usual Care

During the 10-day usual care run-in period, patients will
continue to receive clinical services (usual care) for the
management of chronic pain as provided by primary
care providers. Usual care may include referral for spe-
cialty consultation or physical therapy, or use of medi-
cation, and does not typically include acupuncture or
yoga services. We anticipate that patients will vary sub-
stantially in the duration of pain and pain management.

Acupuncture Therapy Component

During the intervention phase, each participant will be
given acupuncture therapy delivered in a group setting
(seated) in 10 consecutive weekly treatments. Direct
practitioner/patient session time will last 30 to
40 minutes. Session time may reach up to 60 minutes,
to include time for the participants to arrive and settle
in, as well as rest time after treatment. Sessions may be
shortened to as little as 15 minutes if participants are late
to their scheduled treatment time. Acupuncture treat-
ment precedes the yoga therapy treatments, and the
schedules are coordinated wherein lateness may truncate
the acupuncture treatment time. Three consecutive
weekly sessions of acupuncture will be given before
yoga therapy is introduced. This will allow time for acu-
puncture to reduce chronic pain severity readying the
participant to begin an active phase of movement and
recovery provided by yoga therapy.

Yoga Therapy Component

At Week 2, a 20- to 25-minute yoga intake will be con-
ducted to assess and inform a yoga plan of care. At
Week 3, that plan of care will introduce yoga therapy
following the acupuncture therapy. Weeks 3 through 10
will thus be combined interventions of group

acupuncture followed by yoga therapy. Participants’
yoga therapy sessions will be 30 to 35 minutes, either
individually or in groups of 2 or 3. To foster self-
efficacy and sustained benefit, participants will be fur-
ther directed to practice at home via simple instructions
both verbally during the session and with handouts
describing the practices in writing and images.
Participants will be guided in the yoga philosophy of
mindful awareness and non-harming in order to avoid
exacerbation of symptoms and ensure optimal safety in
home practice.

Acupuncture Therapy Manualization

Acupuncture therapy will be based on the pragmatic
intervention manual used in our previous trial®*’! that
allows for individualizing treatment from a predeter-
mined set of options adaptable in a group acupuncture
setting. Treatment is given primarily to the head, neck,
back, and extremities.”' Through provision of a manual,
we have established a methodology for consistent and
replicable treatment. Licensed acupuncturists with at
least 3 years of practice experience will provide the acu-
puncture therapy treatment. Acupuncture treatment will
consist of palpation, manual techniques: Tui na and/or
Gua sha, needling body points and needling auricular
acupuncture points, adhesive application of ear seeds
for extended auricular therapy.”' Participants will
remain clothed or covered during treatment, with areas
of the body accessible by shifting loose clothing.

Yoga Therapy Manualization

A yoga therapy manualization process resulted in a con-
sensus approach for chronic pain in an underserved mul-
timorbid patient population. Yoga positions (asanas)
from the low back pain trial’”> will be incorporated
along with specific asanas used in trials for upper
body/neck pain’® and for knee OA pain.”*”* To balance
the individualization of yoga practices that yoga therapy
provides, along with the structure necessary for research
study and replication, a list of practices most relevant to
the clinical population were agreed on. Yoga therapists
are free to choose from the selected practices within each
category, beginning with breathing practices and adding
new practices at each session as appropriate to the par-
ticipants’ readiness and ability. These included multiple
options in the following categories:

Breathing Practices
Strengthening Poses
Mobilizing Poses
Balancing Poses
Relaxation Practices
Lifestyle Practices
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All practices may be modified to the individual, as is
standard practice in yoga therapy, using yoga props
(blocks, straps, pillows), chairs, the wall, or general
pose variations. At the end of the study, we encourage
participants to utilize the practices learned as part of
self-management options on their own and in the con-
text of accessing a public yoga class and modifying prac-
tices to their own needs.

Recruitment and Data Collection

Recruitment will be initiated when primary care pro-
viders at the IFH and Montefiore sites make referrals
to the study team by paper referral or electronic medical
record in-basket. Referring providers will obtain permis-
sion from the patient for a clinical research coordinator
(CRC) to contact them. The CRC will confirm patient
eligibility and consent orally over the phone to be
reviewed and confirmed in person. During the 10-day
run-in phase, the participant will be contacted to com-
plete run-in 1 using the Brief Pain Inventory (BPI) short
form.”® Timing of data collection is depicted in Table 1.

Incentives. Participants will not receive an incentive to
attend treatment sessions but will receive modest incen-
tives to complete the research interviews. Participants
will be provided $25 for completing the enrollment inter-
view, $5 for completing the run-in 1 interview (and $5
for subsequent run-in interviews, if necessary), and $15
for completing the treatment initiation interview before
the first intervention session. After the intervention, par-
ticipants will be provided $25 and $30 for completing
study interviews at Week 10 and Week 24, respectively.

Table I. Interview Content by Time Point.

Outcome Measures

Brief Pain Inventory: Short form (BPI)’®. The BPI is the pri-
mary outcome for the study. The BPI is a 9-item mea-
sure which that asks patients to indicate how their pain
influences function: select aspects of their everyday life
including mood, walking, sleep, and their ability to work
over the past 24 hours, as well as the level and intensity
of pain. This measure will be adapted for use by phone,
modifying a question which asks participants to refer to
a diagram of the body.

Pain-free days. This self-report measure has been used in
previous pain research.”’ Patients will be asked to report
the number of pain-free days in the previous 2weeks.
This measure will be used pre- and post-intervention.

Center for Epidemiological Studies—Depression Scale
(CES-D)"" is a well-validated, 20-item measure of
depressive symptoms. This will be used both at the ini-
tiation treatment interview and the end of the study
(10-week and 24-week data collection). Prior research
on integrative medicine approaches to pain has often
shown as strong an effect on depression as on pain.

Altarum Consumer Engagement (ACE)"® is a 12-item
measure that assesses 3 domains of health engagement:
commitment, informed choice, and navigation. The mea-
sure covers areas not included in other surveys, and it is
a good predictor of current health status, lifestyle health
behaviors, medication adherence, and how likely it is
that people will use tools to support their decisions.
ACE will be collected at enrollment, at Week 10, and
at Week 24. This measure will be adapted to include 8 of
the 12 items on the questionnaire.

Patient-Reported Outcomes Measurement Information
System (PROMIS 10)7°%° is a series of person-centered

Run-in | (and any
subsequent run-in

Enrollment (collect

Treatment Initiation
(at day | of

Measure intake information) data collections) intervention) Week 10 Week 24
BPI (primary outcome) X X X X X
CES-D X X X
Pain-free days X X X X X
PGIC X X
ACE X X X
PROMIS 10 X X X
PROMIS satisfaction with X X X
participation in social roles
Demographics X
Medication use X X X X

Abbreviations: ACE, Altarum Consumer Engagement; BPI, Brief Pain Inventory; CES-D, Center for Epidemiological Studies—Depression Scale; PGIC,
Patient Global Impression of Change; PROMIS, Patient-Reported Outcomes Measurement Information System.
Intake information is taken when patient is interviewed and orally consents to data collection, during their enrollment interview. Treatment initiation data

collection will be performed before the first acupuncture treatment. Week |10 measures are taken after the last acupuncture and yoga treatment. Pain scale

measures will be collected at every interview.
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measures that evaluate and monitor physical, mental,
and social health in adults and children. It can be used
with the general population and with individuals living
with chronic conditions. This measure will be collected
at enrollment, at Week 10, and at Week 24.

PROMIS satisfaction with participation in social
roles®’ is a l4-item measure that is part of the
PROMIS Social Function. The measure refers to social
roles, such as work and family responsibilities, and more
discretionary social activities, such as leisure activity and
relationships with friends. This measure will be collected
at enrollment, Week 10, and at Week 24.

Patient Global Impression of Change (PGIC)% is a
single-question 7-point categorical scale that captures a
patient’s experience of treatment at follow-up points,
after all sessions are completed. The PGIC will be col-
lected as a secondary outcome measure.

Medication utilization

At enrollment and treatment initiation, participants will
be asked to report their use of pain medications over the
prior 1-week period. At the 10-week interview and 24-
week follow-up interview, this information will be col-
lected again, allowing us to analyze the impact of our
intervention on analgesic use.

Analysis

Sample Size Calculations

Using an alpha of .05, 2-tailed, and a power of .80, and a
clinically meaningful change defined as a 30% improve-
ment on the BPI, we estimate that we will need approx-
imately 134 patients treated through the GAPYOGA
(Group Acupuncture Therapy With Yoga Therapy for
Chronic Neck, Low Back, and Osteoarthritis Pain in
Safety Net Setting for an Underserved Population)
trial. As a feasibility study, we are powered only for
the primary pain interference outcome but anticipate
that our findings will allow us to estimate effect size
for a future study for other outcomes. To account for
attrition, we based our assessment on the AADDOPT-2
trial where we had complete data at 12 weeks for 84% of
the participants. Therefore, for this trial, we plan to
recruit 150 participants.

Quantitative Analysis

Prior to any univariate or multivariate analysis, all data
will be reviewed to make sure values are in range and
that outliers do not reflect typographical or data entry
problems. The distributions of all continuous variables
will be assessed, and transformations will be considered
if the variables are heavily skewed. Baseline data, taken
at during the initiation treatment interview, will be

described using means, medians, or percentages depend-
ing on the variable. SPSS General Linear Models for
Repeated Measures will be used for conducting the
mixed-model regressions. Means, medians, and percen-
tages will be used to report baseline variables, and bivar-
iate analysis will be used to compare socio-demographic
variables with pre-intervention levels of pain. The
repeated measures aspect of the design will be assessed
using a mixed-model regression approach. Each primary
outcome, pain interference, and pain severity will be
examined separately. In each of these analyses, we are
looking at patient time effects—that is, the average rate
of change over time (in pain or quality of life) as well as
the average intercept (all fixed effects). After these simple
models are developed, patient characteristics such as
age, gender, and race/ethnicity will be incorporated.

Risks Related to the Intervention and Tracking of
Adverse Events

Acupuncture therapy is safe with a “relative” risk that is
low. Acupuncture needles are pre-sterilized for single-use
only and will be properly discarded. Patients can some-
times feel elated, relaxed, introspective, or tired follow-
ing acupuncture treatment. In rare instances, an
acupuncture point may sting, itch, feel sore, or redden
slightly; such symptoms typically resolve shortly after
treatment. Similarly, in rare cases, an acupuncture
point may bleed due to the nicking of a small blood
vessel. In these cases, pressure is applied to the point
and the area is cleaned. Rarely, a patient may experience
light-headedness or fainting during treatment.

Application of ear seeds is painless. There may be a
slight sensation of awareness at areas where Gua sha or
Tui na have been applied. This awareness passes imme-
diately or over the next day. Petechiaec and ecchymosis
from Gua sha also begin to fade immediately and
completely after 2 to 4days. There is a risk of alarm in
family members or friends who might see “sha” petechi-
ae and not understand what Gua sha is. Handouts on
the Gua sha therapy can be provided so that the subject
is able to reassure family members if necessary.

Risks with yoga are minimal. Reported harms asso-
ciated with yoga for cLBP were mild to moderate,**%>
self-limiting joint, and back pain comparable to physical
therapy.®' A systematic review and meta-analysis of ran-
domized controlled trials found yoga to be as safe as
usual care and exercise.”® No association between yoga
practice and joint problems was found in a large survey
of women aged 62 to 67 years.>!

Serious adverse events are very unlikely given the
known safety of acupuncture and yoga. Nevertheless,
we will track serious (deaths, illnesses leading to hospi-
talization) and minor adverse events associated with acu-
puncture treatment and or yoga sessions. We will review
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these totals monthly. We anticipate that no serious
events will occur during the course of this small study.
The number of minor adverse events is expected to be
very low.

Data Safety and Monitoring Plan

All electronic data (including all databases) will be pro-
tected using encryption software and stored on password
protected PCs. The information from the study will be
used only in scientific papers and reports that will not
contain individual names or identifying information.

Summary

With a high prevalence of chronic pain and disparities in
access to adequate pain care for underserved popula-
tions in safety net settings, we aim to assess the feasibil-
ity of combining 2 effective therapies, acupuncture
therapy, and yoga therapy, to enhance the benefits of
each for chronic pain. There is a call for research into
effective therapy combinations, including investigations
of dosage and frequency, to inform options for bundled
care as part of comprehensive pain care strategies. A
larger pragmatic effectiveness trial may be informed by
the outcomes of this feasibility pilot in terms of integrat-
ing effective therapies as comprehensive pain care in
community health setting.

Authors’ Note

Trial approved by Institution Review Boards (IRB): Albert
Einstein College of Medicine, Montefiore Medical Center
IRB #2018-9015, Ref: # 059397; Institute for Family Health
IRB # 2297. Clinicaltrials.gov # NCT04296344. AN, BJA,
MDK, and BJK were investigators on AADDOPT-2 trial
and part of original GAPYOGA design team; DMM was a
research acupuncturist for AADDOPT-2. RT, SM, EW,
DMM, and MM joined team in transition to the pilot. SM
worked with yoga team to develop yoga therapy manual. AN
responsible for article draft. Each author reviewed and edited
article.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

ORCID iD
Arya Nielsen (® https://orcid.org/0000-0003-3370-9123

References

1.

10.

11.

12.

13.

14.

15.

Kennedy J, Roll JM, Schraudner T, Murphy S,
McPherson S. Prevalence of persistent pain in the U.S.
adult population: new data from the 2010 National
Health Interview Survey. J Pain. 2014;15(10):979-984.

. Blackwell DL, Villarroel MA. Tables of Summary Health

Statistics for U.S. Adults: 2016 National Health Interview
Survey. National Center for Health Statistics; Table A-5a-
¢, pp. 1-9. 2018. https://ftp.cdc.gov/pub/Health Statistics/
NCHS/NHIS/SHS/2016_SHS_Table_A-5.pdf.  Accessed
January 23, 2020.

. Reyes-Gibby CC, Aday L, Cleeland C. Impact of pain on

self-rated health in the community-dwelling older adults.
Pain. 2002;95(1-2):75-82.

. Institute of Medicine. Relieving Pain in America: A

Blueprint for Transforming Prevention, Care, Education,
and Research. Washington, DC: The National Academies
Press; 2011.

. Gerrits MM, van Oppen P, Leone SS, van Marwijk HW,

van der Horst HE, Penninx BW. Pain, not chronic disease,
is associated with the recurrence of depressive and anxiety
disorders. BMC Psychiatry. 2014;14:187.

. GBD 2015 Disease and Injury Incidence and Prevalence

Collaborators. Global, regional, and national incidence,
prevalence, and years lived with disability for 310 diseases
and injuries, 1990-2015: a systematic analysis for the
Global Burden of Disease Study 2015. Lancet. 2016;
388(10053):1545-1602.

. Goetzel RZ, Hawkins K, Ozminkowski RJ, Wang S. The

health and productivity cost burden of the “top 10” phys-
ical and mental health conditions affecting six large U.S.
employers in 1999. J Occup Environ Med. 2003;45(1):5-14.

. Johannes CB, Le TK, Zhou X, Johnston JA, Dworkin

RH. The prevalence of chronic pain in United States
adults: results of an Internet-based survey. J Pain.
2010;11(11):1230-1239.

. Nguyen M, Ugarte C, Fuller I, Haas G, Portenoy RK.

Access to care for chronic pain: racial and ethnic differ-
ences. J Pain. 2005;6(5):301-314.

Todd KH, Deaton C, D’Adamo AP, Goe L. Ethnicity and
analgesic practice. Ann Emerg Med. 2000;35(1):11-16.
Pargeon KL, Hailey BJ. Barriers to effective cancer pain
management: a review of the literature. J Pain Symptom
Manage. 1999;18(5):358-368.

Tait RC, Chibnall JT. Racial/ethnic disparities in the
assessment and treatment of pain: psychosocial perspec-
tives. Am Psychol. 2014;69(2):131-141.

Anderson KO, Green CR, Payne R. Racial and ethnic
disparities in pain: causes and consequences of unequal
care. J Pain. 2009;10(12):1187-1204.

Mossey JM. Defining racial and ethnic disparities in pain
management. Clin Orthop Relat Res. 2011;469(7):1859-1870.
Tick H, Nielsen A, Pelletier KR, et al. Evidence-based
nonpharmacologic strategies for comprehensive pain
care: The Consortium Pain Task Force White Paper.
Explore (NY). 2018;14(3):177-211.

. Hedegaard H, Minino AM, Warner M. Drug overdose

deaths in the United States, 1999-2018. NCHS Data
Brief. 2020;356:1-8.


https://orcid.org/0000-0003-3370-9123
https://orcid.org/0000-0003-3370-9123
Statistics/NCHS/NHIS/SHS/2016_SHS_Table_A-5.pdf
Statistics/NCHS/NHIS/SHS/2016_SHS_Table_A-5.pdf

Global Advances in Health and Medicine

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Ahmad FB, Rossen LM, Sutton P. Provisional drug over-
dose death counts. Centers for Disease Control and
Prevention; National Center for Health Statistics. https://
www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm#.
Published 2020. Accessed August 7, 2020.

Pandemic unleashes a spike in overdose deaths. https://
www.politico.com/news/2020/06/29/pandemic-unleashes-
a-spike-in-overdose-deaths-345183. Published  2020.
Accessed August 7, 2020.

Altekruse SF, Cosgrove CM, Altekruse WC, Jenkins RA,
Blanco C. Socioeconomic risk factors for fatal opioid over-
doses in the United States: findings from the Mortality
Disparities in American Communities Study (MDAC).
PLoS One. 2020;15(1):0227966.

Carman KG, Liu J, White C. Accounting for the burden
and redistribution of health care costs: who uses care and
who pays for it. Health Serv Res. 2020;55(2):224-231.
Eldridge SM, Chan CL, Campbell MJ, et al. CONSORT
2010 statement: extension to randomised pilot and feasi-
bility trials. BMJ. 2016;355:15239.

Vickers AJ, Cronin AM, Maschino AC, et al. Acupuncture
for chronic pain: individual patient data meta-analysis.
Arch Intern Med. 2012;172(19):1444-1453.

Vickers AJ, Linde K. Acupuncture for chronic pain.
JAMA. 2014;311(9):955-956.

Yuan QL, Wang P, Liu L, et al. Acupuncture for muscu-
loskeletal pain: a meta-analysis and meta-regression of
sham-controlled randomized clinical trials. Sci Rep.
2016;6:30675.

Chou R, Deyo R, Friedly J, et al. Nonpharmacologic ther-
apies for low back pain: a systematic review for an
American College of Physicians clinical practice guideline.
Ann Intern Med. 2017;166(7):493-505.

Liu L, Skinner M, McDonough S, Mabire L, Baxter GD.
Acupuncture for low back pain: an overview of systematic
reviews. Evid Based Complement Alternat Med. 2015;
2015:328196.

Tang S, Mo Z, Zhang R. Acupuncture for lumbar disc
herniation: a systematic review and meta-analysis.
Acupunct Med. 2018;36(2):62-70.

Yuan Q-1, Guo T-m, Liu L, Sun F, Zhang Y-g. Traditional
Chinese medicine for neck pain and low back pain: a sys-
tematic review and meta-analysis. PLoS One. 2015;10(2):
e0117146.

Willich SN, Reinhold T, Selim D, Jena S, Brinkhaus B, Witt
CM. Cost-effectiveness of acupuncture treatment in patients
with chronic neck pain. Pain. 2006;125(1-2):107-113.
Trinh K, Graham N, Irnich D, Cameron ID. Acupuncture
for neck disorders. Cochrane Dababase Syst Rev. 2016;5:
CD004870.

Vickers AJ, Vertosick EA, Lewith G, et al. Acupuncture
for chronic pain: update of an individual patient data
meta-analysis. J Pain. 2018;19(5):455-474.

Berman BM, Lao L, Langenberg P, Lee WL, Gilpin AM,
Hochberg MC. Effectiveness of acupuncture as adjunctive
therapy in osteoarthritis of the knee: a randomized, con-
trolled trial. Ann Intern Med. 2004;141(12):901-910.
Kwon YD, Pittler MH, Ernst E. Acupuncture for periph-
eral joint osteoarthritis: a systematic review and meta-anal-
ysis. Rheumatology (Oxford). 2006;45(11):1331-1337.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Lin X, Huang K, Zhu G, Huang Z, Qin A, Fan S. The
effects of acupuncture on chronic knee pain due to osteo-
arthritis: a meta-analysis. J Bone Joint Surg Am.
2016;98(18):1578—1585.

Zhang Y, Bao F, Wang Y, Wu Z. Influence of acupuncture
in treatment of knee osteoarthritis and cartilage repairing.
Am J Transl Res. 2016;8(9):3995-4002.

Manyanga T, Froese M, Zarychanski R, et al. Pain man-
agement with acupuncture in osteoarthritis: a systematic
review and meta-analysis. BMC Complement Altern Med.
2014;14:312.

Woods B, Manca A, Weatherly H, et al. Cost-effectiveness
of adjunct non-pharmacological interventions for osteoar-
thritis of the knee. PLoS One. 2017;12(3):e0172749.
MacPherson H, Vickers A, Bland M, et al. Acupuncture
for chronic pain and depression in primary care: a pro-
gramme of research. Programme Grants for Appl Res.
2017;5(3):1-342.

Witt CM, Vertosick EA, Foster NE, et al. The effect of
patient characteristics on acupuncture treatment out-
comes: an individual patient data meta-analysis of 20,827
chronic pain patients in randomized controlled trials. Clin
J Pain. 2019;35(5):428-434.

Skelly AC, Chou R, Dettori JR, et al. Noninvasive non-
pharmacological treatment for chronic pain: a systematic
review update. Comparative Effectiveness Review No. 227.
AHRQ Publication No. 20-EHCO009. https://effectiveh
ealthcare.ahrq.gov/products/noninvasive-nonpharm-pain-
update/research. Published 2020. Accessed April 17, 2020.
U.S. Food and Drug Administration. FDA education
blueprint for health care providers involved in the manage-
ment or support of patients with pain (May 2017). https://
www.fda.gov/downloads/Drugs/NewsEvents/
UCM557071.pdf. Published 2017. Accessed May 22, 2019.
The Joint Commission. Clarification of the pain manage-
ment standard. https://www.jointcommission.org/assets/1/
18/Clarification_of _the Pain_Management__Standard.
pdf. Published 2015. Accessed May 22, 2019.

Pain management—Ileadership responsibilities for provid-
ing nonpharmacologic modalities for managing pain—
LD.04.03.13 EP 2 2019. https://www.jointcommission.
org/standards/standard-faqgs/critical-access-hospital/lead
ership-1d/000002158/. Published 2019. Accessed July 26,
2019.

Nahin RL, Boineau R, Khalsa PS, Stussman BJ, Weber
WIJ. Evidence-based evaluation of complementary health
approaches for pain management in the United States.
Mayo Clin Proc. 2016;91(9):1292—-1306.

American Academy of Family Physicians. Clinical practice
guideline low back pain. https://www.aafp.org/family-physi
cian/patient-care/clinical-recommendations/all-clinical-rec
ommendations/back-pain.html. Published 2017. Accessed
March 7, 2020.

Qasecem A, Wilt TJ, McLean RM, Forciea MA.
Noninvasive treatments for acute, subacute, and chronic
low back pain: a clinical practice guideline from the
American College of Physicians. Ann Intern Med.
2017;166(7):514-530.


https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm#
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm#
https://www.politico.com/news/2020/06/29/pandemic-unleashes-a-spike-in-overdose-deaths-345183
https://www.politico.com/news/2020/06/29/pandemic-unleashes-a-spike-in-overdose-deaths-345183
https://www.politico.com/news/2020/06/29/pandemic-unleashes-a-spike-in-overdose-deaths-345183
https://effectivehealthcare.ahrq.gov/products/noninvasive-nonpharm-pain-update/research
https://effectivehealthcare.ahrq.gov/products/noninvasive-nonpharm-pain-update/research
https://effectivehealthcare.ahrq.gov/products/noninvasive-nonpharm-pain-update/research
https://www.fda.gov/downloads/Drugs/NewsEvents/UCM557071.pdf
https://www.fda.gov/downloads/Drugs/NewsEvents/UCM557071.pdf
https://www.fda.gov/downloads/Drugs/NewsEvents/UCM557071.pdf
https://www.jointcommission.org/assets/1/18/Clarification_of_the_Pain_Management__Standard.pdf
https://www.jointcommission.org/assets/1/18/Clarification_of_the_Pain_Management__Standard.pdf
https://www.jointcommission.org/assets/1/18/Clarification_of_the_Pain_Management__Standard.pdf
https://www.jointcommission.org/standards/standard-faqs/critical-access-hospital/leadership-ld/000002158/
https://www.jointcommission.org/standards/standard-faqs/critical-access-hospital/leadership-ld/000002158/
https://www.jointcommission.org/standards/standard-faqs/critical-access-hospital/leadership-ld/000002158/
https://www.aafp.org/family-physician/patient-care/clinical-recommendations/all-clinical-recommendations/back-pain.html
https://www.aafp.org/family-physician/patient-care/clinical-recommendations/all-clinical-recommendations/back-pain.html
https://www.aafp.org/family-physician/patient-care/clinical-recommendations/all-clinical-recommendations/back-pain.html

Nielsen et al.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Kazis LE, Ameli O, Rothendler J, et al. Observational ret-
rospective study of the association of initial healthcare pro-
vider for new-onset low back pain with early and long-term
opioid use. BMJ Open. 2019;9(9):¢028633.

Meerwijk  EL, Larson MJ, Schmidt EM, et al.
Nonpharmacological treatment of army service members
with chronic pain is associated with fewer adverse out-
comes after transition to the veterans health administra-
tion. J Gen Intern Med. 2020;35(3):775-783.

McKee MD, Kligler B, Blank AE, et al. The ADDOPT
study (Acupuncture to Decrease Disparities in Outcomes
of Pain Treatment): feasibility of offering acupuncture in
the community health center setting. J Altern Complement
Med. 2012;18(9):839-843.

McKee MD, Kligler B, Fletcher J, et al. Outcomes of acu-
puncture for chronic pain in urban primary care. J Am
Board Fam Med. 2013;26(6):692—700.

Kligler B, Nielsen A, Kohrrer C, et al. Acupuncture ther-
apy in a group setting for chronic pain. Pain Med.
2018;19(2):393-403.

McKee MD, Nielsen A, Anderson B, et al. Individual vs.
group delivery of acupuncture therapy for chronic muscu-
loskeletal pain in urban primary care—a randomized trial.
J Gen Intern Med. 2020; 35(4):1227-1237.

Santiago Perez T, Pola AD, Crowe BM, Van Puymbroeck
M, Schmid AA. The emerging healthcare professional: cer-
tified yoga therapist (C-IAYT). Complement Ther Clin
Pract. 2020;39:101147.

Wieland LS, Skoetz N, Pilkington K, Vempati R,
D’Adamo CR, Berman BM. Yoga treatment for chronic
non-specific low back pain. Cochrane Database Syst Rev.
2017;2017(1):CD010671.

Bussing A, Ostermann T, Ludtke R, Michalsen A. Effects
of yoga interventions on pain and pain-associated disabil-
ity: a meta-analysis. J Pain. 2012;13(1):1-9.

Pure E, Terhorst L, Baker N. Movement and manual ther-
apy for adults with arthritis: 2012 National Health
Interview Survey. Complement Ther Med. 2018;37:96—102.
Li Y, Li S, Jiang J, Yuan S. Effects of yoga on patients
with chronic nonspecific neck pain: a PRISMA systematic
review and meta-analysis. Medicine  (Baltimore).
2019;98(8):¢14649.

Ward L, Stebbings S, Cherkin D, Baxter GD. Yoga for
functional ability, pain and psychosocial outcomes in mus-
culoskeletal conditions: a systematic review and meta-anal-
ysis. Musculoskelet Care. 2013;11(4):203-217.

Kan L, Zhang J, Yang Y, Wang P. The effects of yoga on
pain, mobility, and quality of life in patients with knee
osteoarthritis: a  systematic review. Evid  Based
Complement Alternat Med. 2016;2016:6016532.

Middleton KR, Ward MM, Haaz Moonaz S, et al.
Feasibility and assessment of outcome measures for yoga
as self-care for minorities with arthritis: a pilot study. Pilot
Feasibility Stud. 2018;4:53.

Saper RB, Lemaster C, Delitto A, et al. Yoga, physical
therapy, or education for chronic low back pain: a ran-
domized noninferiority trial. Ann Intern Med. 2017,
167(2):85-94.

Keosaian JE, Lemaster CM, Dresner D, et al. “We're all in
this together”: a qualitative study of predominantly low

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

income minority participants in a yoga trial for chronic
low back pain. Complement Ther Med. 2016;24:34-39.
Kepner J, Devi NJ, Le Page J, Le Page L, Kraftsow G, Lee
M. The differences between yoga teacher training and yoga
therapist training and the distinction between yoga teach-
ing and yoga therapy. Int J Yoga Therap. 2014;24:7-21.
Asprey A, Paterson C, White A. ‘All in the same boat™ a
qualitative study of patients’ attitudes and experiences in
group acupuncture clinics. Acupunct Med. 2012;30(3):
163-169.

Kligler B, Buonora M, Gabison J, Jacobs E, Karasz A,
McKee MD. “I felt like it was God’s hands putting the
needles in”: a qualitative analysis of the experience of acu-
puncture for chronic pain in a low-income, ethnically
diverse, and medically underserved patient population.
J Altern Complement Med. 2015;21(11):713-719.

White A, Richardson M, Richmond P, Freedman J, Bevis
M. Group acupuncture for knee pain: evaluation of a cost-
saving initiative in the health service. Acupunct Med.
2012;30(3):170-175.

Moscoso DI, Goese D, Van Hyfte GJ, et al. The impact of
yoga in medically underserved populations: a mixed-
methods study. Complement Ther Med. 2019;43:201-207.
O’Connor BB, Eisenberg DM, Buring JE, et al. Within-
team patterns of communication and referral in multimod-
al treatment of chronic low back pain patients by an
integrative care team. Glob Adv Health Med.
2015;4(2):36-45.

Tompkins DA, Hobelmann JG, Compton P. Providing
chronic pain management in the “Fifth Vital Sign” era:
historical and treatment perspectives on a modern-day
medical dilemma. Drug Alcohol Depend. 2017;173
(Suppl 1):S11-S21.

Mahrer NE, Gold JI, Luu M, Herman PM. A cost-analysis
of an interdisciplinary pediatric chronic pain clinic. J Pain.
2018;19(2):158-165.

Nielsen A, Anderson B, Citkovitz C, et al. Developing and
employing a ‘responsive manualization’ in the
‘Acupuncture Approaches to Decrease Disparities in
Outcomes of Pain Treatment’ comparative effectiveness
study. Acupunct Med. 2019;37(3):184-191.

Saper RB, Sherman KJ, Delitto A, et al. Yoga teacher
training manual. Supplement to: yoga vs. physical therapy
vs. education for chronic low back pain in predominantly
minority populations: study protocol for a randomized
controlled trial. Trials. 2014;15:67. https://static-content.
springer.com/esm/art%3A10.1186%2F1745-6215-15-67/
MediaObjects/13063_2013_1959_ MOESM2_ESM.pdf.
Cramer H, Lauche R, Hohmann C, et al. Randomized-
controlled trial comparing yoga and home-based exercise
for chronic neck pain. Clin J Pain. 2013;29(3):216-223.
Moonaz SH, Bingham CO, 3rd, Wissow L, Bartlett SJ.
Yoga in sedentary adults with arthritis: effects of a ran-
domized controlled pragmatic trial. J Rheumatol.
2015;42(7):1194-1202.

Cheung C, Wyman JF, Bronas U, McCarthy T, Rudser K,
Mathiason MA. Managing knee osteoarthritis with yoga
or aerobic/strengthening exercise programs in older adults:


https://static-content.springer.com/esm/art%3A10.1186%2F1745-6215-15-67/MediaObjects/13063_2013_1959_MOESM2_ESM.pdf
https://static-content.springer.com/esm/art%3A10.1186%2F1745-6215-15-67/MediaObjects/13063_2013_1959_MOESM2_ESM.pdf
https://static-content.springer.com/esm/art%3A10.1186%2F1745-6215-15-67/MediaObjects/13063_2013_1959_MOESM2_ESM.pdf
https://static-content.springer.com/esm/art%3A10.1186%2F1745-6215-15-67/MediaObjects/13063_2013_1959_MOESM2_ESM.pdf
https://static-content.springer.com/esm/art%3A10.1186%2F1745-6215-15-67/MediaObjects/13063_2013_1959_MOESM2_ESM.pdf

10 Global Advances in Health and Medicine
a pilot randomized controlled trial. Rheumatol Int. 80. Pain Interference: a brief guide to the PROMIS Pain
2016;37(3):389-398. Interference instruments. http://www.healthmeasures.net/

76. Tan G, Jensen MP, Thornby JI, Shanti BF. Validation of images/PROMIS/manuals/PROMIS_Pain_Interference_
the brief pain inventory for chronic nonmalignant pain. Scoring_Manual.pdf. Published 2019. Accessed August
J Pain. 2004;5(2):133-137. 31, 2019.

77. Radloff LS. The CES-D scale. Appl Psychol Meas. 81. Hahn EA, Beaumont JL, Pilkonis PA, et al. The PROMIS
1977;1(3):385-401. satisfaction with social participation measures demonstrat-

78. Duke CC, Lynch WD, Smith B, Winstanley J. Validity of ed responsiveness in diverse clinical populations. J Clin
a new patient engagement measure: the Altarum Epidemiol. 2016;73:135-141.

Consumer Engagement (ACE) measure. Patient. 82. Dworkin RH, Turk DC, Wyrwich KW, et al. Interpreting
2015;8(6):559-568. the clinical importance of treatment outcomes in chronic

79. Hays RD, Bjorner JB, Revicki DA, Spritzer KL, Cella D. pain clinical trials: IMMPACT recommendations. J Pain.
Development of physical and mental health summary 2008;9(2):105-121.
scores from the patient-reported outcomes measurement 83. Cramer H, Lauche R, Haller H, Dobos G. A systematic

information system (PROMIS) global items. Qual Life
Res. 2009;18(7):873-880.

review and meta-analysis of yoga for low back pain. Clin J
Pain. 2013;29(5):450-460.


http://www.healthmeasures.net/images/PROMIS/manuals/PROMIS_Pain_Interference_Scoring_Manual.pdf
http://www.healthmeasures.net/images/PROMIS/manuals/PROMIS_Pain_Interference_Scoring_Manual.pdf
http://www.healthmeasures.net/images/PROMIS/manuals/PROMIS_Pain_Interference_Scoring_Manual.pdf

	Group Acupuncture Therapy With Yoga Therapy for Chronic Neck, Low Back, and Osteoarthritis Pain in Safety Net Setting for an Underserved Population: Design and Rationale for a Feasibility Pilot
	Let us know how access to this document benefits you.
	Repository Citation

	table-fn1-2164956120964716
	table-fn2-2164956120964716

