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Abstract

Background: Chronic neuropathic pain affects 69% of adults with spinal cord injury (SCI). Medication, as a primary treatment,
has insufficient benefits and significant risks for addiction and adverse effects. Of the available mind and body approaches,
Qigong is the most accessible for adults with SCI, with evidence for effectiveness in reducing pain. Still, there is insufficient
evidence to make recommendations for adults with SCI. Thus, the feasibility of Qigong in SCI needs to be established. We
previously demonstrated feasibility in a pilot study, in which 18 non-Hispanic White adults with SCI completed a 12-week remote
Qigong program. However, three additional key elements need to be addressed before performing a larger effectiveness study:
(1) feasibility and acceptability of Qigong in adults with SCI with health disparities, (2) feasibility of a study design with a control
group, and (3) objective outcome measures.

Objective: This National Center for Complementary and Integrative Health (NCCIH) R34 feasibility study—the HAPPINESS
(Changing the Perceived Pain Intensity in Populations With Spinal Cord Injury and With Health Disparities) trial—will build
upon our prior study to consolidate feasibility with a rigorous protocol. Our aims are (aim 1) to identify facilitators and barriers
to participating in a Qigong study through community event meetings, focus groups, and interviews with 40 stakeholders, of
whom at least 50% (n=20) have health disparities, and (aim 2) to establish the feasibility of study design and methods through
prespecified targets for recruitment and enrollment, feasibility, and acceptability of design and outcomes.

Methods: For aim 1, a total of 40 SCI stakeholders—adults with SCI, caregivers, health care professionals, or other stakeholders
who have experience with caring for adults with SCI—will be invited to attend community event meetings, one focus group, or
an interview, where they will provide input on facilitators and barriers related to participating in a Qigong study. For aim 2, using
a phase I randomized controlled trial design, 40 adults with SCI-related neuropathic pain (with at least 50% [n=20] having health
disparities) will be randomized to a 12-week remotely delivered Qigong intervention (practicing at least 3×/week with the Spring
Forest Qigong’s “Five Element Qigong Healing Movements” video), or a short daily pain management survey, completed on a
smartphone, iPad, or computer + 6-month follow-up. Feasibility benchmarks, as well as patient-reported outcome measures and
objective data from the Fitbit Charge 6 watch, will be collected during the study.

Results: The first participant was recruited on August 20, 2024. Study completion is estimated on January 31, 2027.

JMIR Res Protoc 2025 | vol. 14 | e82431 | p. 1https://www.researchprotocols.org/2025/1/e82431
(page number not for citation purposes)

Van de Winckel et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

mailto:avandewi@umn.edu
http://www.w3.org/Style/XSL
http://www.renderx.com/


Conclusions: The study results will facilitate a rigorous structure to design large effectiveness studies and facilitate a clear
pathway for researchers to investigate Qigong and other mind and body approaches for whole-person health in adults with chronic
or neurological disorders, including those with health disparities.

Trial Registration: ClinicalTrials.gov NCT06140355; https://clinicaltrials.gov/study/NCT06140355

International Registered Report Identifier (IRRID): DERR1-10.2196/82431

(JMIR Res Protoc 2025;14:e82431) doi: 10.2196/82431
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Introduction

Background
Chronic neuropathic pain impacts up to 69% of the 308,620
adults with spinal cord injury (SCI) [1-3]. This burning, electric,
or stabbing pain can be debilitating and interfere with all aspects
of life. The primary line of treatment is pain medication, but it
often has insufficient benefits and carries uncomfortable side
effects or risks for addiction [4,5]. In addition, there is an
underrepresentation of minority groups, women, and older adults
in SCI rehabilitation clinical trials [6]. For example, 14% of
adults with traumatic SCI are of Hispanic origin; yet, there was
an underrepresentation (<10%) of Hispanic or Latinx
participants in SCI rehabilitation clinical trials in the United
States between 2011 and 2020 [6].

Research showing the effectiveness of mind and body
approaches for reducing pain in adults with SCI is limited to 7
studies, among which only 3 (on Yoga and Tai Chi) [7-9] looked
at pain reduction, without mentioning which type of pain they
were investigating [7-13]. One seated Tai Chi program was
well-tolerated in adults with SCI (n=26) with reduced pain and
a higher emotional and physical well-being after each session,
but their weekly in-person group classes had a dropout of 60%
[8].

We reported significant neuropathic pain reduction after
remotely delivered Qigong in our feasibility pilot study of 18
adults with SCI-related neuropathic pain [14]. Sample sizes in
the above-mentioned studies were small. Moreover, only our
study [14] included adults with complete and incomplete
tetraplegia, and Tsang et al [11] included adults with incomplete
tetraplegia, but all others recruited adults with paraplegia only.
Despite these promising results, more accessible interventions
for adults with tetraplegia and larger studies are needed.

Substantial evidence suggests that mind and body treatments
for physical and mental health may be particularly important
for high-risk disadvantaged individuals, including racial or
ethnic minorities and those with poor access to conventional
treatments because of cost [15]. Factors such as offering the
interventions in multiple languages, integrating feedback from
participants, and designing programs that are compatible with
cultural and religious beliefs would further improve the
feasibility and acceptability of mind and body treatments and
promote personal use [15-18]. Finally, since 2009, with the
increasing opioid epidemic, the US military (Department of
Defense [DoD] and Veterans Affairs) has made substantial

efforts to provide multidisciplinary, holistic treatments to
Veterans with chronic pain [19]. Mind and body approaches
have helped military Service Members reduce their pain,
improve function and self-management, and increase
self-efficacy, but to what extent these approaches are used by
adults with SCI to relieve neuropathic pain is unknown [19-22].

Of all mind and body treatment options, Qigong is the most
accessible for adults with SCI due to the gentle movements,
which can be done in standing, sitting, or lying positions, and
due to its focus on breathing and body awareness [23-25]. Yet,
there is insufficient evidence to make recommendations for
Qigong for adults with SCI at this time. Thus, the feasibility of
Qigong in SCI needs to be established. Remote delivery of
Qigong is feasible for adults with SCI as it eliminates the
commonly reported barriers of in-person interventions: fatigue,
pain, transportation, and scheduling difficulties [26]. Moreover,
our remotely delivered Qigong practice, which can be done
standing, sitting, or lying down, aligns active movements to
their ability level with kinesthetic imagery, that is, focusing on
the feeling of moving the whole body as if in an upright position,
because imagery may be an additional way to improve body
awareness and reduce pain [14,25,27]. Therefore, adults with
high-level tetraplegia after SCI can participate in this study
because they can easily practice Qigong in their wheelchairs or
lying down. In other studies, the minimum active muscle
strength requirement for exercise programs often excludes these
people.

Our preliminary data demonstrate the feasibility and
acceptability of practicing Qigong for non-Hispanic White adults
with SCI-related neuropathic pain with promising results in
terms of pain relief, SCI-related symptoms, improved function,
and mental well-being after Qigong practice [14,25]. Eighteen
participants completed the study (18/21 enrolled; 86% retention),
with 100% adherence to all study components, and 12
participants completed the 1-year follow-up. We enrolled a
representative sample of women with SCI (6/18, 33%), adults
65+ years of age (7/18, 39%), living in rural areas (6/18, 33%),
Veterans (3/18, 17%), adults in socioeconomic distress (12/18,
67%), and below the poverty threshold (3/18, 17%) [6,14,28].
Even though we recruited nationwide, all participants were
non-Hispanic White, pointing to the need for more
encompassing recruitment strategies. Participants practiced at
home, at least 3 times per week for 12 weeks (123 minutes),
with a Qigong video accessible via the internet (ie, the same
video as proposed below). Our results showed feasibility and
adherence to the intervention (138% of the required intensity
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of Qigong practice, representing 170 minutes) and no
study-related adverse events.

However, despite these promising data, three additional key
elements need to be addressed before performing a larger phase
II effectiveness clinical trial: obtaining data from adults with
SCI with health disparities on (1) feasibility and acceptability
of participating in a Qigong study, (2) feasibility of the study
design (including an active comparison group) and adherence
to the interventions, and (3) obtaining objective outcome
measures.

Purpose of This Study
This R34 feasibility study—the HAPPINESS (Changing the
Perceived Pain Intensity in Populations With Spinal Cord Injury
and With Health Disparities) trial—will expand on our previous
study to consolidate the feasibility with a rigorous protocol that
addresses those key elements, with the aims listed below.

Aim 1: To Identify Facilitators and Barriers to
Participating in a Qigong Study in Adults With SCI With
Health Disparities
We will hold community event meetings, focus groups, and
in-depth interviews with 40 stakeholders, including at least 50%
with health disparities (ie, racial or ethnic minorities, Veterans,
or living in rural, underserved areas), to identify which
sociodemographic, behavioral, cultural, or structural factors
facilitate or hinder participation in the study.

Aim 2: To Establish the Feasibility of the Study Design
and Methods of the HAPPINESS Trial in 40 Adults With
SCI (With at Least 50% [n=20] With Health Disparities)
Through Prespecified Targets
The targets are as follows: (1) assessing recruitment and
enrollment rates and identifying facilitators and barriers to
participation; (2) evaluating recruitment rates for adults with
complete versus incomplete SCI to determine the ratio of
incomplete versus complete SCI for recruitment estimates in
the next phase II randomized controlled effectiveness trial; (3)
evaluating the feasibility and acceptability of the design by
assessing adherence to Qigong practice or 2-minute daily pain
management surveys, study satisfaction, and attrition rates in
the Qigong and active comparison groups, as well as identifying
facilitators and barriers to practicing Qigong at home; and (4)
evaluating the feasibility of the data collection by assessing
follow-up rates of outcome measures (% completed assessments
at each time point, including objective measures, and weekly
and monthly pain surveys).

This R34 feasibility study addresses the National Center for
Complementary and Integrative Health (NCCIH) High Priority
Pain Research (NOT-AT-22-007) using complementary and
integrative interventions. The outcomes of this study will
facilitate a rigorous structure to design large effectiveness
studies and facilitate a clear pathway for researchers to
investigate Qigong and other mind and body approaches for
whole-person health, including in adults with chronic or
neurological disorders, and those with health disparities.

Methods

Overall Study Design
For aim 1, we will hold community event meetings (ie,
education and listening sessions) in town halls and health care
settings for SCI stakeholders to share information about the
research and hold listening sessions. We will organize focus
groups and in-depth interviews using the Consolidated
Framework for Implementation Research in the Twin Cities
and in South Texas. We estimate we will have 3-5 attendees if
on Zoom, and 5-8 attendees if in-person. We estimate holding
3 in-depth interviews with the most informative SCI
stakeholders, to better understand the facilitators and barriers
to remotely delivered Qigong practice, and identify which
sociodemographic, behavioral, cultural, or structural factors
facilitate or hinder participation in the study as a whole,
including access to a computer, iPad, or smartphone and internet
needed for Qigong practice or pain management through a
Qualtrics survey, and remotely delivered questionnaires. If in
person, the focus groups and interviews will be held in
Minnesota (University of Minnesota–Twin Cities) and South
Texas (University of Texas Rio Grande Valley [UTRGV]).

For aim 2, we will organize a feasibility phase I randomized
controlled trial design where 40 adults with SCI-related
neuropathic pain with at least 50% (n=20) with health disparities
(racial or ethnic minorities, Veterans, or adults living in rural,
underserved areas) are randomized to (experimental group) a
Qigong introduction class and a 12-week remotely delivered
Qigong intervention, with a 6-month follow-up, or (active
comparison group) they complete daily 2-minute surveys to
manage their pain sent through Qualtrics, with a 6-month
follow-up.

Randomization will be generated by an independent
biostatistician. The outcome assessors and the biostatistician
on the study will be blinded to the group allocation. We have
registered this clinical trial with the National Institutes of Health
(NIH) clinical trials registry. Our feasibility pilot trial follows
the guidelines according to the Obesity-Related Behavioral
Intervention Trials model [29] and NCCIH [30]. Based on the
guidelines, we developed aims, protocol, and the following a
priori feasibility benchmarks to rigorously test the methodology
and feasibility of the intervention before a larger effectiveness
clinical trial is conducted.

Behavioral assessments will be acquired remotely at 3 time
points: at baseline, after the 12-week interventions, and at the
6-month follow-up. This 6-month follow-up period will assess
behavioral changes and the sustainability of Qigong practice
adherence or pain management survey adherence in daily life.
In our prior study, participants enjoyed continuing Qigong
practice because it helped them manage their pain [14]. Both
groups will receive weekly calls during the 12-week intervention
period and monthly calls during the 6-month follow-up to assess
neuropathic pain (primary outcome) and neuropathic pain
medication, including opioid use, adherence to Qigong practice
or the pain management surveys, adverse events, illnesses, and
use of health care services. Qualitative information will be
collected about their adherence, adverse outcomes, if any,
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perceptions, effects, and satisfaction with the Qigong practice
or pain management surveys. Ecological momentary assessments
(EMAs), consisting of 2-minute Qualtrics surveys are delivered
4 times per day for 3 weeks at baseline, during the last 3 weeks
of the 12-week interventions, and during the last 3 weeks of the
6-month follow-up to identify feasibility of data that can explore
causal relationships between variables of mood, activity, sleep,
and so on, and neuropathic pain to understand in each individual
which variables increase or decrease neuropathic pain. Objective
data on sleep, stress, and other information will be collected
continuously with the Fitbit Charge 6 wrist device. Fitbit data
will also be time-synchronized with EMA data at those 3 time

points to evaluate the feasibility of data that can explore causal
relationships between physiological data, behavioral data, and
neuropathic pain. The study is offered in English and Spanish
to increase accessibility to those for whom English may be a
barrier.

The SPIRIT (Standard Protocol Items: Recommendations for
Interventional Trials) 2013 checklist with recommended items
to address in a clinical trial protocol and related documents
(Multimedia Appendix 1) and the SPIRIT template of
recommended content for the schedule of enrollment,
interventions, and assessments (Table 1) are included.

Table 1. Scheduling of enrollment, intervention, and assessments.

Study period

Close-out6-month follow-up12-week interventionEnrollmentTimepoint

Week 38Week 13-37Week 1-12Week 0Enrollment

✓Eligibility screen

✓Informed consent

✓Baseline assessments (Zoom questionnaires)

✓Allocation

Interventions

✓✓Qigong

✓✓Pain management survey

Assessments

✓✓✓✓Fitbit Charge 6 smartwatch

✓✓✓EMAa surveys

✓✓✓Zoom questionnaires

✓Weekly calls

✓Monthly calls

aEMA: ecological momentary assessment.

Study Setting
The clinical trial part of the study is completely remotely
delivered. The event meetings, focus groups, and interviews
can be held in-person or over secure Zoom. The principal
investigator (AVdW) will head event meetings, focus groups,
and in-depth interviews with SCI stakeholders with emphasis
on those with health disparities in Minnesota. The UTRGV
team (KB and GM) will support the event meetings, focus
groups, and interviews with the Hispanic community in South
Texas, and provide the principal investigator (AVdW) with the
transcriptions in English or Spanish with translated versions to
English of the focus groups and interviews, the latter of which
will be reviewed by GM to ensure cultural adaptation. We will
purchase the Spring Forest Qigong Center’s “Five Element
Healing Movements” video and introduction class for the
intervention in English or Spanish. This video will be reviewed
during the meetings, focus groups, and interviews. A certified
Spring Forest Qigong instructor will teach the introduction class
and hold three 1:1 Zoom sessions with the participants who
were randomized to the Qigong intervention group.

Participants and Recruitment
For aim 1, the inclusion criteria are 40 SCI stakeholders, which
can be adults with SCI, caregivers, health care professionals,
or other stakeholders who have experience with caring for adults
with SCI, especially those with health disparities.

The inclusion criteria for aim 2 are persons aged 18+ years, 40
participants with an incomplete or complete SCI of ≥1 year,
medically stable, and with ≥4/10 for highest neuropathic pain
intensity level on the Numeric Pain Rating Scale [31]; willing
to participate in a remote Qigong intervention (from any location
with internet connection), fluent in English or Spanish, access
to the internet and a computer, iPad, or smartphone. We aim to
recruit at least 50% (n=20) of adults with health disparities (ie,
racial or ethnic minorities, Veterans, or living in rural,
underserved areas).

The exclusion criteria are uncontrolled seizure disorder,
cognitive impairment or communicative disability (eg, due to
brain injury) preventing them from following directions or from
learning, ventilator dependency, major medical complications,
pressure ulcers hindering prolonged sitting or lying down,
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(planning to become) pregnant or planning a major surgery
during the study (given the study duration, regular Qigong
practice or surveys, and frequent check-ins), regular Tai Chi or
Qigong practice in the past 6 months (3×/week or more) or
currently engaged in other rehabilitation programs that would
influence outcomes.

We estimate recruiting 30%-40% (12-16/40) of adults with
complete versus 60%-70% (24-28/40) incomplete SCI based
on our prior data in SCI and on reported statistics of 23% (9/40)
complete paraplegia, 15% complete tetraplegia (6/40), 22%
incomplete paraplegia (9/40), and 40% incomplete tetraplegia
(16/40) [32].

We will recruit from all clinical site partners within the
Minnesota Regional SCI Model System, which includes
hospitals, clinics, rehabilitation centers, long-term care facilities,
and nursing homes in the Twin Cities and Mayo Clinic in
Rochester. Specifically in the Twin Cities, we have
collaborations within the Veterans Affairs (Minnesota),
including the Minnesota Paralyzed Veterans, University of
Minnesota Medical Center, University of Minnesota Health (M
Health) Fairview, Regions Hospital, Courage Kenny
Rehabilitation Institute, and Minnesota SCI associations. Health
care providers will provide information to potential participants
and post fliers.

M Health Fairview has a recruitment system in place where
letters are sent from their system directly to patients with SCI
and neuropathic pain. Patients who are interested in participating
can contact the researchers. We also collaborate with the SCI
patient advocacy association United to Fight Paralysis.

In 2019, a total of 530 adults with new SCI were treated in the
Twin Cities clinics, with 311 receiving outpatient therapy in
rehabilitation centers. In 2022, a total of 285 adults with SCI
received annual evaluations, along with other visits to the
Minneapolis Veterans Affairs Medical Center, totaling about
550 unique visits and 7500 encounters.

Based on the population of Hispanic origin (8.5 million) in
Texas [33], and an SCI incidence rate of 54 cases per million
[32,34], we expect that there are about 432 new cases of SCI
per year in Texas. Our UTRGV team has committed to assisting
with recruitment and retention strategies in minority groups in
the Rio Grande Valley, with a 98% Hispanic population, and
where almost 30% live in poverty [35,36].

There are about 200-300 adults with SCI in the Rio Grande
Valley: 75-100 treated at UTRGV and >250 treated at the
Rehabilitation Institute at the Doctors of the Hospital
Renaissance in the Rio Grande Valley. The UTRGV team will
involve Hispanic community leaders, adults with SCI, their
families, caregivers, and SCI health care workers.

We will also recruit nationwide through regional and national
SCI or professional organizations and will post fliers and
information on relevant websites and social media. We have
successfully recruited participants nationwide in our preliminary
remotely delivered Qigong study [14]. Given the prevalence of
308,620 adults with SCI in the United States (with 69%
neuropathic pain prevalence) and given our completely remote
clinical trial part of the proposal, we have many opportunities

to recruit 40 participants with SCI-related neuropathic pain (as
well as 40 SCI stakeholders for aim 1), even with an estimated
30% screening failures based on inclusion and exclusion criteria.

We have also taken into account patient and public involvement.
Literature shows that adults with SCI, their families, and
caregivers who have experience with mind and body approaches
are more likely to recommend such approaches compared to
health care professionals [37]. Therefore, we have 3 SCI
consultants on the team. Our Latina consultant in Minnesota
will facilitate communication between the research group and
the Hispanic community in Minnesota, whereas the SCI
consultant in South Texas will do the same for the Rio Grande
Valley region, by educating the team and facilitating the cultural
acceptability of Qigong, pain management surveys, and the
study protocol (including assessments) for the Hispanic
community. Our Veteran SCI consultant has given input on the
feasibility of Qigong practice for adults with paraplegia and
tetraplegia, and the duration of remote clinical assessments. All
SCI consultants will provide input throughout the study and be
invited to attend quarterly meetings, where they will be informed
about the progress of the study.

Interventions
Two active interventions are proposed, with different “active
ingredients.” More information about the interventions is given
below.

The Qigong introduction class will be taught over Zoom by a
Spring Forest Qigong-certified instructor. Then, participants
will practice Qigong at least 3 times per week for 12 weeks with
the “Five Element Healing Movements” online video with
streaming access from any computer, iPad, or smartphone
device, so participants can practice at home or any location with
an internet connection. More details about the content of the
Qigong practice can be found in our published protocol paper
of the Qigong pilot study in adults with SCI-related neuropathic
pain [25]. Participants log in with a unique study identification
number and password onto the Spring Forest Qigong website
to access the video and practice at least 3 times per week for 45
minutes per session. Their practice (time and duration of access)
will be logged automatically and sent to the principal
investigator (AVdW), who is level 5 (of 5 levels) in the Spring
Forest Qigong curriculum, and a certified practice group leader.

Once a month, the Spring Forest Qigong-certified instructor
will do a Qigong session 1:1 with each participant over Zoom
to monitor their practice, address questions, demonstrate
movements, and give guidance as needed to ensure quality
control of the practice. We will use the recording option on the
Zoom platform, and the video will be stored on our server, called
the University of Minnesota secure box.

The active comparison group will receive a daily text or email
message (depending on the choice of the participant) linking
them to a 2-minute online Qualtrics survey to answer questions
related to their pain intensity level, medications taken that day,
activities that helped or hindered the pain, and free text on what
they did that day that mattered to them. There are no educational
or lifestyle advice components, and they will not receive any
guidance on any of the active ingredients given in Qigong (ie,
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breathing, meditation, and meditative movements). Pain
management has been examined through an app in multicenter
trials and feasibility studies and is being used in large health
care systems in Canada [38].

We will organize weekly (during the intervention) and monthly
check-ins (during the 6-month follow-up) to encourage
adherence. The Qigong group will also receive a 1:1 session
per month with the Qigong instructor to verify the quality of
practice and address any questions. The research staff will
contact the participant if the pain management surveys are not
completed 2 days in a row.

All participants will continue their prescribed or
over-the-counter pain medication and maintain their regular
standard-of-care health care appointments. However, any current
regular (3 times per week or more) mind and body practices,
such as Tai Chi, Qigong, or any rehabilitation programs that
would influence outcomes, will not be permitted.

The study does not provide compensation for research-related
injuries or unexpected urgent care.

Demographic and Clinical Outcomes
Four types of remotely delivered assessments are used in this
study: (1) demographic and SCI-related medical information,

(2) feasibility benchmarks, (3) patient-reported outcome
measures (questionnaires and EMA surveys), and (4) objective
measurements with the commercially available Fitbit Charge 6
smartwatch.

Demographic, SCI-Specific Data, and Screening
We will collect National Institute of Neurological Disorders
and Stroke – Common Data Elements (NINDS-CDE)
SCI-demographic, SCI-relevant general health, and SCI-specific
data. We will screen participants with the Mini-Mental State
Examination-short version (cutoff score <13/16) [39], and test
their ability to perform kinesthetic motor imagery with the
Kinesthetic and Visual Imagery Questionnaire (cutoff score
<15/25 points) [40]. While imagining body parts affected by
SCI may be difficult for participants at baseline, overall impaired
kinesthetic imagery is rare: no adult with SCI scored below the
cutoff score in our prior studies [14,41].

Feasibility Benchmarks
Our feasibility markers are consistent with models and
guidelines for intervention development (Table 2) [29,42]. Based
on prior publications [43-46], we will assess the following a
priori feasibility markers.
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Table 2. Feasibility benchmarks.

Benchmark (go/no-go criteria)Feasibility item and details

Recruitment and enrollment •• The proportion of potential participants contacted who agreed
to participate: 80% is excellent and 70% good.

Assess recruitment rates (screens and enroll-
ment per trimester, sex, and racial outcomes).

•• Ratio of complete/incomplete SCI. We estimate recruitment
of 30%-40% of adults with complete, 60%-70% with incom-
plete SCI.

Evaluate the recruitment rate for complete and

incomplete SCIa. We aim to recruit 40 partici-
pants between mid-year 1 and year 2.

• Reasons for (not) participating and information collected
during focus groups or interviews will help delineate facilita-
tors and barriers to participation, including computer or inter-
net access.

Feasibility and acceptability
of the study design

•• Proportion of people withdrawing from the interventions.
Dropout due to unrelated reasons will count as part of the
general attrition. A proportion of 90% is excellent, and 80%
good.

Attrition rates in the Qigong or pain manage-
ment survey groups.

Feasibility, adherence, and
acceptability of the Qigong
practice

•• Weekly and monthly check-ins (reporting minutes/week of
practice) to identify facilitators and barriers to pain manage-
ment surveys or practicing Qigong. The Qualtrics website
(for pain management surveys) or Spring Forest Qigong
website (for Qigong practice) logs time and duration of video
access.

Assess intervention adherence, average Qigong
practice, at least 3×/week (123 minutes), pain
management surveys (daily), and satisfaction
with the Qigong practice or pain management
surveys.

• Identify facilitators and barriers to practicing
Qigong at home or completing the pain man-
agement surveys.

• A Spring Forest Qigong-certified instructor will do a 1:1
Qigong session with each participant via Zoom monthly for
quality control and to give guidance. Feasibility: Excellent:
>80% participants practice at least 2×/week; good ≥70%. For
the pain management survey: completion of surveys at least
5 out of 7 days.

• Dropout due to lack of interest will be counted as general at-
trition: 10% dropout is excellent, 20% is good.

Feasibility of adhering to the
collection of quantitative
measures

•• Feasibility is ‘excellent’ when none of the Zoom question-

naires, EMAb surveys, or weekly and monthly check-ins are
fully missing in >25% of the participants.

% Adherence in completing all assessments
during the study and in the monthly follow-up
phase until 6 months postintervention.

• % Adherence to wearing the Fitbit Charge 6
smartwatch and sending the data through their
Fitbit app on their smartphone.

• Excellent adherence: data from the Fitbit app at least 70% of
the time and wearing the Fitbit Charge 6 at least 5 out of 7
days/week for at least 7 hours/day (≥80% excellent; ≥70%
good).

Program satisfaction •• Excellent satisfaction if ≥75% of the participants score above
the scale midpoint; and good if ≥70%.

3-item Client Satisfaction Scale [47].
• Ask about their intent (and frequency) to con-

tinue the Qigong practice or pain management
surveys after the 12-week intervention pro-
gram.

• Our benchmark is ≥70% of the participants intend to continue
the Qigong practice or pain management surveys after 12
weeks.

Program safety •• Excellent safety: no study-related adverse events; good if
there are minimal and mild adverse events (eg, muscle sore-
ness) linked to Qigong practice in max 10% of participants,
or any adverse events with the pain management surveys. We
will ask about adverse events during the weekly and monthly
check-in calls.

Assess adverse events (IRBc+GCPd reporting
guidelines) and report adverse events via

ACTTIONe recommendations [48,49].

aSCI: spinal cord injury.
bEMA: ecological momentary assessment.
cIRB: Institutional Review Board.
dGCP: Good Clinical Practice.
eACTTION: Analgesic, Anesthetic, and Addiction Clinical Trial Translations, Innovations, Opportunities, and Networks.

Primary Clinical Endpoints
We will use the patient-reported outcome measures of pain
intensity PainDETECT [50] and the Numeric Pain Rating Scale
[31] for the highest, average (ie, pain experienced most of the
time), and lowest pain intensity in the prior week. The Numeric

Pain Rating Scale [31] and PainDETECT [50] will be assessed
weekly during the Qigong or pain management survey
intervention period and then monthly during the 6-month
follow-up period.
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Secondary Clinical Endpoints
To address whole-person health, all secondary outcomes, which
are patient-reported outcome measures, will be assessed at 3
time points (baseline, after the intervention period, and at 6
months follow-up). In addition, we will perform EMA
assessments 4 times per day for 3 weeks at baseline, during the
last 3 weeks of the 12-week intervention, and during the last 3
weeks of the 6-month follow-up. The Fitbit Charge 6 smartwatch
is worn all the time during the duration of the study to measure
physical and emotional functioning as well as obtain objective
measurements on sleep, activity, and other information such as
heart rate and stress levels (heart rate variability–based measure).

Impact and Type of Pain (NINDS-CDE SCI)

The NINDS-CDE SCI International SCI Pain Basic Data Set
Version 3.0 [51] assesses different types of pain, the body
location, average pain intensity, and neuropathic pain
interference with mood, activity, and sleep. NINDS-CDE
SCI–recommended PainDETECT [50] helps identify
neuropathic pain phenotypes [52].

Physical Functioning

NINDS-CDE SCI Functional Index/Assistive Technology
measures function related to basic mobility, self-care, fine motor
function, and ambulation [53]. For the Patient Specific
Functional Scale, participants rate their ability to achieve 3
self-identified important functional activities or goals [54].

Emotional Functioning

Patient Health Questionnaire-2 is used to assess symptoms of
depression in adults with SCI [55-58]. We will use the
NINDS-CDE recommended SCI-Quality of Life measurement
[59] subscales on pain behavior, positive affect, resilience, and
ability to participate, to obtain a comprehensive view of the
participant’s emotional functioning [59].

Global Improvement

The Initiative on Methods, Measurement, and Pain Assessment
in Clinical Trials–recommended Patient Global Impression of
Change provides a measurement system with scores ranging
from 1 to 7 for how a participant evaluates changes in their
status, with score 1 reflecting “very much improved,” and
gradually decreasing to 4 reflecting “no change” and further
down to 7 reflecting “very much worse” [60,61].

EMA Surveys

EMA surveys will be sent through text or email: 27 real-time
questions total; 10-item Positive and Negative Affect
Schedule-Short Form (PANAS-SF) [62], activity, sleep, stress,
mind awareness, body awareness, pain interference, and agency
(ie, control over life and control over pain) to explore the
dynamics of neuropathic pain intensity in daily life [63]. Two
cognitive tests will be conducted, with a duration of 30-90
seconds total: (1) attention and set-shifting: number and
number/letter sequencing on a 4×4 grid, that is, 1, A, 2, B, 3...
(2) spatial working memory test: remembering sequence +
location of squares on a 4×4 grid. Providing EMA 4 times per
day for 3 weeks is feasible in terms of participant burden, while
at the same time providing enough data to perform personal
causal modeling.

Objective Measurements of Sleep, Activity, and Other
Information, Obtained With a Consumer Device, the
Fitbit Charge 6 Watch
Our primary data will be physical activity (minutes), heart rate
(every second), stress level (heart rate variability–based), and
sleep (minutes). Participants will install the Fitbit app with their
account and use the OAuth 1.0a protocol on a University of
Minnesota website (developed by coauthor KOL) to authorize
Fitbit to transfer data directly to our University of Minnesota
server. Participants will leave the Fitbit app open in the
background so data can be transmitted to our server. In this way,
we can monitor that data is being received and that the device
is being charged. KOL has used this method successfully in
several studies [64,65].

Virtual delivery of questionnaires related to assessments or
check-ins will be organized through our secure University of
Minnesota Zoom. Participants will be encouraged to complete
all scheduled virtual visits and assessments. However, missed
sessions will be allowed and recorded and will not be considered
protocol deviations. We had 100% adherence to Qigong training,
assessments, and weekly check-ins through Zoom in our prior
Qigong studies (IRB# STUDY00005656; IRB#
STUDY00011997) in those who completed the study. If an
EMA survey, pain management assessment, or weekly or
monthly check-in is missed, measures will be taken to get the
information later. There are no stop criteria for missed sessions
or missed testing. The clinical trial will be completely remotely
delivered.

Statistical Analyses

Sample Size Calculation
We plan on recruiting 40 SCI stakeholders (aim 1) and 40 adults
with SCI-related neuropathic pain (aim 2). Stakeholders not
only include adults with SCI but also caregivers and health care
professionals and any other stakeholder related to adults with
SCI.

Aim 1 requires a qualitative analysis, and thus, power analysis
is not calculated.

The sample size for aim 2 of 40 adults with SCI-related
neuropathic pain is based on our estimated accrual and
enrollment rates from our prior studies on related research. Due
to the nature of a feasibility study, power calculations were not
conducted. With N=40, we will be able to estimate a rate for
the feasibility endpoints, for example, the dropout rate, of 80%
with the margin of error of the 95% CI controlled at ±10%.
Based on prior literature, the sample size is sufficient to provide
reliable estimates of the mean and SD of pain (primary outcome)
and other outcomes, to determine the required sample size for
future large efficiency studies.

Data Analysis
The demographic variables and other baseline characteristics,
including sex, race, and ethnicity, will be summarized using
descriptive statistics, including mean, median, SD, IQR,
minimum, and maximum. Rate parameters for the feasibility
markers will be estimated based on the participants who
achieved each benchmark. All quantitative variables, including
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primary and secondary outcomes, will be summarized using
descriptive statistics. For longitudinal outcomes, missing data
will not be imputed. Mean and SD will be calculated for each
outcome at each time point. Means and SDs of across-time
changes (eg, pre- vs post-Qigong or pain management survey
changes) and correlations will be estimated for all participants,
each group, or stratum that will be used for sample size
determination in future studies. Mediation analyses will explore
potential mediators among variables measured with the Fitbit
device for the relation between Qigong practice or pain
management surveys and changes in neuropathic pain.
Descriptive and feasibility data related to adults with health
disparities will be investigated. Missing data will not be imputed.
The % missingness will be tabulated for each time point by
group, and the mechanism of missingness will be identified.

The qualitative variables (eg, focus groups, interviews, weekly
and monthly check-ins) will be recorded, transcribed, and
managed using NVivo (Lumivero). Coded units will be sorted
into categories and analyzed for recurrent themes or patterns.
Emerging categories will be reviewed for alignment with the
quantitative findings. These findings will serve to reach
conclusions on the feasibility, acceptability, and satisfaction of
adults with SCI-related neuropathic pain in study participation
and performing Qigong practice or completing pain management
surveys. We will also report on conclusions relevant to adults
with health disparities.

Research Team
Our multidisciplinary team has the expertise in all study aspects
to successfully carry out these aims. The principal investigator
(AVdW) is a NIH-funded new investigator with 27 years of
expertise in body awareness research, including Qigong, and
10 years of clinical trial management, including in adults with
SCI. She is responsible for the fiscal and research administration.
AVdW will oversee the study design, study coordination, data
management, regulatory compliance, data collection, and
analysis. She will oversee the project and data manager, as well
as the research assistants who are blinded to group allocation
to perform the assessments. Co-investigator LRM is a SCI
clinician and a DoD, NIH, and National Institute on Disability,
Independent Living, and Rehabilitation Research–funded
researcher with expertise in SCI clinical trial management.
Co-investigator LZ is an NIH-funded biostatistician.
Co-investigator KOL is an NIH-funded scientist with expertise
in using EMA and the Fitbit Charge 6 smartwatch for research.
He has built a program, housed on a University of Minnesota
server, to download and analyze the data from the Fitbit device.
At the University of Minnesota, we will have a program and
data manager, experienced in working with remote teams and
multiple sites, and a bilingual Latina SCI consultant, as well as
a Veteran SCI consultant. Collaborators at the UTRGV are KB,
NIH and DoD-funded SCI researcher; BW, SCI clinician
neurologist; and GM, a bilingual (Spanish and English)
NIH-funded scientist and expert in qualitative research in
Hispanic communities. GM has built strong connections with
this community and has experience with holding event meetings,
focus groups, and interviews to effectively identify facilitators
and barriers to health-related study participation and
implementation [66,67]. The UTRGV team has committed to

helping with the recruitment of adults with SCI in the Rio
Grande Valley. They have a bilingual program manager also
serving as a Spanish translator if needed, and a bilingual SCI
consultant. We have ongoing collaborations with Dr Looft,
associate director of Spinal Cord Injuries and Disorders
Research at the Minneapolis Veterans Affairs Spinal Cord Injury
Center, Minnesota (MN), for recruitment of Veterans, and with
Mr Thorson at Essentia Health-Duluth (MN), a rural site for
recruitment of adults with SCI.

The principal investigator and program and data manager will
meet weekly, and the entire study staff will meet monthly to
focus on the progress of the study until project completion.
Issues requiring immediate attention across sites will be
addressed either by phone, email, Zoom, or in person. The
author order of publications will be based on the relative
scientific contributions of the principal investigator and key
personnel.

Ethical Considerations
We follow the ethical guidelines of the Declaration of Helsinki.
The University of Minnesota’s Institutional Review Board (IRB)
approved the study (IRB#STUDY00022415). The study is
registered at ClinicalTrial.gov (NCT06140355).

All protocol amendments will be submitted for IRB approval
prior to implementation and communication with the
participants. If applicable, a new consent form will be signed.
New consent forms and protocol amendments will be sent to
NCCIH at the time of yearly reporting. Prior to consenting, the
consent form will be sent via an email link for review. Eligible
participants will have a virtual visit with study staff to review
the consent document and ask questions. We will maximize
IRB-approved eConsenting and use consent through a legally
authorized representative if the participant is physically unable
to sign. We will not enroll minors or participants unable to
consent due to an altered mental capacity.

We use the University of Minnesota Research Electronic Data
Capture (REDCap) database to send out and have participants
digitally sign the eConsent forms. REDCap uses a MySQL
database via a secure web interface. All IRB rules and HIPAA
(Health Insurance Portability and Accountability Act) rules
protecting the participants’ rights and confidentiality of records
will be followed.

The HIPAA-eConsent forms, electronic medical record
information (if applicable), and assessment data will be entered
into the password-secured REDCap. EMA surveys and pain
management surveys are collected on Qualtrics, and the Qigong
practice is logged and sent as a Microsoft Excel file to the
principal investigator (AVdW). Virtual delivery of
patient-reported outcome measures will be organized through
our secure University of Minnesota Zoom. Their responses,
including those during the weekly and monthly phone calls,
will be entered into the REDCap database. Data on REDCap
will be verified by the research staff for completeness and
accuracy.

Data integrity and privacy are ensured by attributing a unique
study identification number to each participant. Only the
principal investigator and approved research staff designees
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have access to the key, identifying participants with these codes.
All data are stored on secure username and password-protected
University of Minnesota servers, which are operated by the
Academic Health Center’s Information Systems group, and
backed up daily, weekly, and monthly. Their servers provide a
stable, secure, well-maintained, and high-capacity data storage
environment.

Data analysis (including assessments, notes, recordings, and
NVivo analysis) is stored on the University of Minnesota secure
box, with two-factor authentication. The Fitbit app on their
smartphone will transmit data to the Fitbit server, which pushes
data to a secure University of Minnesota server (monitored by
coauthor KOL). Team members interacting with participants
or their data completed the University of Minnesota’s training
requirements for the Responsible Conduct of Research, Good
Clinical Practice, HIPAA, data security, and study-specific
training. They comply with all guidelines and maintain Good
Clinical Practice training certificates every 3 years.

After study completion, deidentified data related to the outcomes
of the aims of this project will be archived on the Dryad
repository. The DOI link will be shared in the peer-reviewed
publications together with the publication of the results of this
study to ensure sufficient quality to validate and replicate
research findings.

Regarding compensation, for aim 1, all participants receive US
$50 when they complete either a focus group meeting or an
interview. For aim 2, participants will receive a Fitbit that they
can keep after the study ends. The participants in the Qigong
group will also still have access to the Qigong video after the
study has been completed. All participants receive US $200 at
the end of the study and an additional US $1 for every EMA
survey they have completed at the 3 time points during the study
(maximum US $252).

Given that Qigong involves slow, gentle movements in standing,
sitting, or lying positions, we do not expect any study-related
adverse events from the treatment, similar to our experience in
our preliminary studies [14,27]. We also do not expect any
study-related adverse events with the pain management surveys.
We will monitor adverse events weekly through direct check-in
phone calls during the intervention period and monthly during
the follow-up period and follow the Good Clinical Practice
procedures.

Because there is minimal risk associated with this study, the
IRB does not require a Clinical and Translational Science
Institute data integrity monitor or data monitoring committee.
The principal investigator (AVdW) and LRM (study physician)
will determine whether an adverse event is expected or
unexpected, if it occurs. An adverse event will be considered
unexpected if the nature, severity, or frequency of the event is
not consistent with the risk information previously described
for the study intervention. Aside from the weekly and monthly
check-ins, we will ask participants to reach out to the principal
investigator or project and data manager, if (severe) adverse
events occur in the period between the calls. We will follow all
regulations and protocols as outlined by the University of
Minnesota’s IRB should this occur.

Our safety monitoring plan includes an independent medical
monitor: Dr Andrew Grande, neurosurgeon at the University
of Minnesota, is not associated with this research project and
works independently of the principal investigator (AVdW). He
is not part of the key personnel involved in this grant, nor has
he collaborated or copublished with the principal investigator
within the past 3 years. He is qualified to review the patient
safety data generated by this study because of his unique
expertise as a neurosurgeon.

Dr Andrew Grande will review all reported adverse events
semiannually and as needed with the principal investigator
(AVdW) to review the number and type of adverse events. The
principal investigator will inform Dr Grande promptly of all
study-related unanticipated problems involving risk to
participants or others, serious adverse events, and all
participants’ deaths associated with the protocol, and provide
an unbiased written report of the event to the IRB. The medical
monitor will comment on the outcomes of the event or problem,
and in the case of a serious adverse event or death, comment
on the relationship to participation in the study. The medical
monitor will also indicate whether he concurs with the details
of the report provided by the study investigator. Reports for
events determined by either the investigator or medical monitor
to be possibly or definitely related to study participation, and
reports of events resulting in death, will be promptly forwarded
to the University of Minnesota’s IRB and NCCIH.

Results

We report protocol version 2 and do not anticipate any further
changes until trial completion. We registered and posted the
trial on ClinicalTrial.gov registration (NCT06140355) on
November 20, 2023. The first participant was recruited on
August 20, 2024. Study completion is estimated on January 31,
2027. At this time (September 2025), 20 participants have been
recruited for aim 1 (no dropouts) and 36 participants were
recruited for aim 2, with 8 participants dropping out of the study.

Discussion

Anticipated Findings
With this NCCIH-funded feasibility HAPPINESS trial, we will
expand on our prior study to consolidate feasibility with a
rigorous protocol. We expect that the focus groups and
interviews with SCI stakeholders will reveal meaningful and
actionable insights regarding facilitators and barriers to Qigong,
to all study components, as well as to current health care and
neuropathic pain treatments. We expect to gather useful and
actionable information on specific problems encountered, and
cultural sensitivity to be considered in adults with health
disparities (aim 1). We further expect that the study will be
feasible, with both interventions being attended and feasibility
established for recruitment and enrollment, including the
recruitment of 50% of adults with health disparities.

Limitations
While the completely remote aspect of this study allows for
recruitment nationwide and includes rural areas, we are limited
to patient-reported outcome measures through Zoom and
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objective data from the Fitbit. Clinical in-person testing of
sensation, movement, and function cannot be performed in this
study design, given that it is a fully remote-delivered clinical
trial.

Dissemination Plan
We will present the results of this study at conferences and in
peer-reviewed publications. All key personnel, research staff,
and stakeholder contributions will be acknowledged. We will
use our connections with national SCI advocacy groups and
professional associations to disseminate information about the
results of the Qigong versus pain management surveys and hold
dialogues with stakeholders. The results from this feasibility
study will also be used for a federal grant submission for a
subsequent effectiveness randomized clinical trial. We will use

social media and our Brain Body Mind Lab website platform
and other means to educate SCI stakeholders, including health
care providers locally and nationally.

Future Directions
Assessing feasibility is the first step. The results from this study
will facilitate a rigorous structure to design large effectiveness
studies and facilitate a clear pathway for researchers to
investigate Qigong and other mind and body approaches for
whole-person health in adults with chronic or neurological
disorders, including those with health disparities. Furthermore,
once effectiveness is demonstrated, remotely delivered Qigong
practice can easily be implemented in clinics, in the community,
health care facilities, or at home.
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