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Abstract

Background: Chronic neck pain (CNP) is prevalent, and it reduces functional status and quality of life and is associated with
deleterious psychological outcomesin affected individuals. Despite the desirability of massage and its demonstrated effectiveness
in CNP treatment, multiple accessibility barriers exist. Caregiver-applied massage has demonstrated feasibility in various
populations but has not been examined in Veterans with CNP or compared in parallel to therapist-delivered massage.

Objective: This manuscript described the original study design, lessons|earned, and resultant design modificationsfor the Trial
Outcomes for Massage: Care Ally—Assisted Versus Therapist-Treated (TOMCATT) studly.

Methods: TOMCATT began as a 3-arm, randomized controlled trial of 2 massage delivery approaches for Veterans with CNP
with measures collected at baseline, 1 and 3 months after intervention, and 6 months (follow-up). Arm |, care ally—assisted
massage, consisted of an in-person, 3.5-hour training workshop, an instructional DV D, a printed treatment manual, and three
30-minute at-home care ally—assisted massage sessions weekly for 3 months. Arm |1, therapist-treated massage, consisted of two
60-minute sessions tailored to individual pain experiences and treatments per week for 3 months. The treatments followed a
standardized Swedish massage approach. Arm |11 consisted of wait-list control.

Results: Retention and engagement challenges in the first 30 months were significant in the care ally—assisted massage study
arm (63% attrition between randomization and treatment initiation) and prompted modification to a2-armtrial, that is, removing
aml.

Conclusions: The modified TOMCATT study successfully launched and exceeded recruitment goals 2.5 months before the
necessary COVID-19 pause and is expected to be completed by early 2023.

Trial Registration: ClinicalTrials.gov NCT03100539; https://clinicaltrials.gov/ct2/show/NCT03100539
International Registered Report Identifier (IRRID): DERR1-10.2196/38950

(JMIR Res Protoc 2022;11(9):€38950) doi: 10.2196/38950
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Introduction

Background

Neck painiscommon in adults aged >50 yearsand isthe fourth
leading cause of disability in the United States [1]. Chronic
neck pain (CNP) reduces functional status and quality of life
and is associated with deleterious psychological outcomes in
affected individuals. CNP accounts for more than 10 million
ambulatory medical visits per year [2].

Medications are most commonly used to treat CNP in clinical
practice; however, systematic reviewsfind limited evidence for
effective treatments relative to low back pain, and current
therapies show only modest effect sizes [3]. Because
medications and other conventiona treatments often fail to
substantially relieve pain, patients frequently seek other
treatments.

In al, 58% of the older adults surveyed used some type of
aternative treatment [4], and pain is the primary reason
individuals use complementary treatments [5]. After low back
pain, CNP is the most common pain condition for
complementary health use [6]. Massage is the second (after
chiropractic) most commonly used complementary treatment
for CNP[7]. Studies have shown that massage is safe, with few
risks and rare serious adverse effects [8,9].

Despiteits safety and potential benefits, the expense associated
with massage therapy limitsitsaccessibility. Teaching informal
care alies to provide massages has the potential to improve
accessibility. Kozak et a [10] demonstrated the feasibility of
caregiver-delivered massage, which led to significant decreases
in pain, stress or anxiety, and fatigue in Veterans with cancer.
Callinge et a [11] recruited 97 patient or caregiver dyads to
practice massage for individuals experiencing cancer.
Caregiver-applied interventions led to decreases in patients
pain, depression, and other cancer-related symptoms [11].
Although the feasibility and benefit of the care aly—applied
massage approach have been established in cancer populations,
it has not been examined specifically in non—cancer-related
muscul oskeletal pain populations.

The Trial Outcomes for Massage: Care Ally—Assisted Versus
Therapist-Treated (TOMCATT) study began as a 3-arm,
randomized controlled trial of 2 massage therapy delivery
approaches for CNP. The primary aim of this study was to
compare care adly-assisted massage (CA-M) and
therapi st-treated massage (TT-M) with await-list control group
(WL-C) for pain-related disability. The secondary outcomes
included pain severity, health-related quality of life, depression,
anxiety, and stress. Before pausing the TOMCATT activities
dueto the COVID-19 pandemic, the study design was modified
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to a 2-arm study. The CA-M arm was discontinued owing to
recruitment and adherence challenges.

Objectives

The primary purpose of this manuscript is to describe the
original TOMCATT study design, the challenges faced during
the study’sfirst 2 years of recruitment, and the resultant design
modification to a 2-arm study. Specifically, we describe the
originat TOMCATT methodology, materials, and procedures
in the Methods section and report the initial enrollment and
intervention initiation outcomes for the first 30 recruitment
months, rational e for the modified study design, and subsequent
modified TOMCATT methodology in the Results section.
TOMCATT is an active study that has restarted from the
COVID-19-related pause and is projected to be concluded by
early 2023.

Methods

Overall Original Design

TOMCATT s study popul ation consisted of Veteranswith CNP
randomized to one of 3 study arms. CA-M, TT-M, or WL-C.
All eligible patients had an identified care ally, but only those
randomized to the CA-M arm ultimately participated in
TOMCATT withtheir carealy. Those randomized to the CA-M
arm attended a group training workshop that taught them a
massage routine. After the training, CA-M dyads were asked
to compl ete the learned 30-minute massage routine 3 times per
week for 12 weeks and document the massages that were
delivered in a log. The TT-M intervention consists of twice
weekly, hour-long massage sessions provided by massage
therapists trained to deliver semistandardized, individualized
treatments.

TOMCATT outcome assessmentswere conducted viainterviews
at baselineand 1, 3, and 6 monthsin all study arms. The primary
outcomeswere neck pain and related disabilities. The secondary
outcomes were other pain measures, health-related quality of
life, depression, anxiety, and pain cognition.

Ethics Approval

TOMCATT was reviewed and approved by the Indiana
University Institutional Review Board (#1604689005 9034)
and Veterans Administration Research Review Committee (VA
project ID:1IR 15-333) and registered with Clinica Trials.gov
(NCT03100539). All participants engaged in a one-on-one
informed consent processwith the study personnel and provided
written informed consent.

Eligibility
Veterans are eligible if they meet criteria outlined in Textbox
1
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Textbox 1. Trial Outcomes for Massage: Care Ally—Assisted Versus Therapist-Treated study eligibility criteria.

Inclusion criteria
o Agedat least 18 years

o Chronic neck pain for 26 months

«  Accessto aworking telephone

Exclusion criteria
o Neck pain secondary to vertebral fracture or metastatic cancer

«  Complex neck pain (eg, cervical radiculopathy)

« Potentia contraindication to massage (eg, hypersensitivity to touch)
« Hospitalized for psychiatric reasonsin the last 3 months

« Activesuicidal ideation
«  Moderate to severe cognitive impairment
«  Pending neck surgery

« Involvement in ongoing pain trial or massage study

« Atleast moderate disability per the Neck Disability Index (score of =10)

« Ability and willingness to attend 2 treatments per week for 12 weeks

« Haveacareally (spouse, partner, family member, or friend) willing to learn and provide message therapy during the study period

« Any professional massage therapy within the last 6 months excluding as part of physical therapy, or visit to the chiropractor or hairdresser

«  Occurrence of stroke, transient ischemic attack, heart attack, cervical injury such aswhiplash, or hospitalization for chronic obstructive pulmonary
disease, emphysema, or congestive heart failure within 6 months of enrollment

Eligible Veterans who provided written informed consent were
enrolled and underwent a baseline assessment. Randomized
care alies also provided written consent to participate at the
beginning of the intervention workshop training. Care alies
were eligibleif their partnered Veteran was randomized to the
care ally arm, they attended the CA-M training workshop with
their Veteran partner and did not have medical concerns that
might interfere with giving a massage.

Recruitment

Primary care providers at the Roudebush Veterans Affairs (VA)
Medical Center in Indianapolis, Indiana, and surrounding
community-based outpatient clinics were informed of the
TOMCATT study details and asked to provide signed approval
for the research team to contact their patientsfor possible study
participation. Potential participantswereidentified by querying
the VA's electronic medical record to create a master list of
Veterans meeting the following criteria: (1) neck pain diagnoses
per International Classification of Diseases, Ninth Revision
codes 721.0 to 723.9 and (2) primary care clinic visits in the
past year (a proxy measure of VA care engagement).

A recruitment letter signed by their provider is mailed to
qualifying Veterans to describe the study. Letters contain an
initial screening for neck pain—related disability that interested
Veterans may return if they would like to be contacted to assess

https://www.researchprotocol s.org/2022/9/e38950

their eligibility and possible participation. An appointment is
scheduled for eligible Veterans to sign an informed consent
statement and the Hedth Insurance Portability and
Accountability Act authorization for those indicating a desire
to participate. Baseline interviews and assessments are
conducted by a research assistant (MK, EE, or BL) before
randomization to minimize ascertainment bias. Veterans also
self-identified as being interested in study participation after
learning of TOMCATT through acquaintances, word of mouth,
or study pamphlets.

Randomization

Patients were initially assigned to one of the three study arms
(TT-M, CA-M, and WL-C) using randomization lists created
by the study statistician. Stratified block randomization, with
random block sizes of 3 and 6, was used for the original plan
to enroll 468 participants (excluding care alies enrolled within
the CA-M am). Sex (male or femae) was the only
randomization strata used.

Data Collection Protocol

Table 1 and Table 2 outline the data collection protocol for the
Veteran and care ally participants, respectively. Veteran and
care aly participants in the CA-M arm also completed a brief
learning objectives survey following the training workshop.
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Table 1. Veteran participant data collection protocol.

Domain Measure Items, n 0 months 1 month 3 months 6 months
Demographics Demographics; disability compensation; 36 ad

comorbidity
Medical comorbidity Checklist of common medical or psycho- ad

logical conditions
Neck pain disability Neck Disability Index [12] 10 ad ad ad
Pain severity Brief Pain Inventory [13] 11 O
Pain interference PROM|S%pain [14] 4 a 0 0
Psychological PH Qb_ 9-depression [15] 9 a O ad
Psychological PROMIS-depression [16] 9 O
Psychological GADC-7-anxiety [17] 7 a O 0
Psychological Veterans Affairs PTSDY screener [18] 4 0 0
Psychological PTSD-PCLE-17 [19] 17 a O
Psychological Perceived stress scale [20] 10 O O
Generic HRQL' MOS-VRI-36 [21] 36 o 0o . a
Sleep MOS-Sleep Scale [22] 12 0 O
Somatic Somatic Symptom Scale-8 [23] 8 O O
Somatic ssDM-12 [24] 12 O O O
Pain beliefs Pain Catastrophizing Scale [25] 10 a O
Social support Multidimensional Scale of Perceived 12 g O

Social Support [26]
Treatment satisfaction Pain-specific satisfaction [27] 3 O d
Intervention credibility EXPECT! Questionnaire [28] 4

3PROMIS: Patient-Reported Outcomes Measurement Information System.

bPHQ: Patient Health Questionnaire.

®GAD: General Anxiety Disorder.

dpTSD: posttraumatic stress disorder.

®PCL: posttraumatic checklist.

'HRQL : Hedlth-Related Quality of Life.

IMOS-VR: Medical Outcomes Study-Veteran version.

hssD: somatic symptom disorder.

'EXPECT: Expectations for Complementary and Alternative Medicine Treatments.

Table 2. Care-dly participant data collection protocol.

Domain or measure Time taken to complete (minutes)  Items, n 0 months 1 month 3 months 6 months
Expectations 1 3 O O
Brief Pain Inventory [13] 1 3 ad ad
PHQ™ Stressor Scale 3 9 a O
PHQ-2-depression 1 2 O O
GADP-2-anxiety 1 2 0 0
Caredlly burden 3 8 O O

3PHQ: Patient Health Questionnaire.
bGAD: General Anxiety Disorder.
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Participant | ncentives

Veteran participants were reimbursed US $25 per completed
outcome assessment, with 4 scheduled assessments (baseline
and 1, 3, and 6 months). Participants in the TT-M and WL-C
arms were invited to receive all CA-M training and materials
after their 6-month interview. Veterans randomized to WL-C
are invited to receive a massage from one of the TOMCATT
massage therapists. Care allies received a US $50 gift card at
the completion of the care ally training and a complimentary
massage Session.

Interventions
CA-M Intervention

Overview

The CA-M intervention consisted of three components: (1) an
in-person training workshop led by NM (coinvestigator and
licensed massage therapist), (2) an instructiona DVD to
reinforce the taught concepts, and (3) a printed treatment manual
with illustrations and images from workshop materials.

Munk et al

Participants were asked to engage in at least three 30-minute
CA-M onsevery week at homefor the 3-month intervention
period. To standardize the delivery and facilitate reproducibility,
the content and general structure of the CA-M routine were
taught during the workshop. The DVD included a real-time
demonstration of the routine for participants to play during
applications if desired. Participants were asked to document
their massage activitiesin astudy log and return the log sheets
monthly.

CA-M Routine

The CA-M routine consisted of 13 progressive components
ordered to reflect logical seated treatment progression and
partially followed the therapist-applied treatment progression
from the TT-M arm of the study. Participants were asked to
follow the general routine flow and time per area allotments
outlined in the protocol and to individualize their massages
using the learned techniques. Table 3 displays routine specifics
and was included for participants in the treatment manual
provided during the workshop.

Table 3. The care ally—assisted treatment component, progression, and timing details.

Routine component Timealotment ~ Component ends at

Veteran component

Care aly component activity ~ Accumulated minutes

(minutes) countdown minute activity at component’s end
Grounding 1 29:00 Deep breathingand  Deep breathing and self- 1
self-grounding and grounding and centering
centering
Lymph address 2 27:00 Self-provided lymph  Breathing, grounding, and 3
drainage observing; self-lymph
drainage
Range of motion 1 26:00 Head, neck, shoulder, Neck, arms, wrists, hands,and 4
and upper back move-  shoulders
ment
Check-inorinitial con- 1 25:00 Receive and provide  Laying on of hands, making 5
nection feedback connection, and assessing the
tissue with gentle touch
Stretching 3 22:00 Receive and apply Apply to partner and self 8
Warming of neck tissue 2 20:00 Receive and give Gliding strokestoneck and 10
feedback shoulders
More specific neck work 3 17:00 Receive and give Kneading and point work: 13
feedback neck and shoulders
Back work and abdomen 3 14:00 Receive and give Compression, pointwork,and 16
feedback and self-ap-  gliding strokes for upper or
ply ab work lower back
Shoulders, neck, and 3 11:00 Receive and give Apply as continuation of 19
scalp feedback above; add scalp
Arms and pecs 3 8:00 Receive and give Apply to both sidesthrough 22
feedback hands
Back, shoulders, neck, 3 5:00 Receive and give Final specific work and addi- 25
and scalp feedback tional attention items
Veteran applied specific 4 1:.00 Self-apply deep back  Observe or self-apply 29
point work and front of the neck
work
Fina “sweep” andclo- 1 0:00 Receive Compression, effleurage, 30

sure

gentle tissue movement, or
stretching and closure

https://www.researchprotocol s.org/2022/9/e38950

JMIR Res Protoc 2022 | vol. 11 | iss. 9] e38950 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

CA-M Workshop Specifics

Participant dyads (Veteran and care aly) randomized to CA-M
were scheduled to attend asingle 3- to 4-hour (including breaks)
in-person training workshop held at the Roudebush VA Medical
Center. In all, 1-7 dyads (2-14 individuals) attended training
workshops. Each training workshop consisted of six parts: (1)
introductions and objectives; (2) generd instruction (vialecture)
on massage, communication approach, safety, CNP, and trigger
points that may exacerbate neck pain; (3) massage technique
demonstration and supervised practice; (4) specific self-care
aspects of the routine and additional and individualized trigger
point treatment strategies; (5) demonstration and practice of
standardized care aly—assisted massage routing; and (6)
questions, closure, and wrap-up.

NM conducted training that demonstrated and encouraged the
safe performance of massage tailored to the participants’ needs
and abilities. Basic Swedish massage techniques (eg, effleurage
[identified as gliding strokes to participants], petrissage
[identified as kneading to participants], and compression) were
taught during the training, as well as how to use the training
DVD and accompanying workbook given to participants. The
levels for depth of touch were quantified from very light to so
deep that they were not used and described based on tissue-level
engagement intention and visual cues from applicant fingertips
and recipient skin.

CA-M: Instructional DVD Specifics

The TOMCATT DVD comprised 5 sections that highlight NM
discussing key aspects of the massage routine and

Figure 1. Instructional DVD main menu.

TOMCATT Supplemental Training DVD
MAIN MENU

- Massage Routine Demonstration Only

- Introduction, Study Logistics, and Contact Information

- Set-up and Positioning Reminders and Demonstration

- Stroke Reminders and Demonstration

- Self Care Reminders and Demonstration (Veterans and Allies)

- PLAY ALL

- Acknowledgments

CA-M: Treatment Manual Specifics

The CA-M treatment manual is a 32-page, full-color,
spiral-bound reference for materia taught in the training
workshop. Themanual content included slidesfrom thetraining
and content arranged to mirror the progression of the training.
The manua contained images of associated referral pain
patterns, trigger point locations, and treatment of particular
trigger points. The treatment manual was given to the participant

https://www.researchprotocol s.org/2022/9/e38950
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workshop-taught techniques. In addition, the DVD included a
real-time, full demonstration moving from start to finish through
the 30-minute care ally—assisted massage routine. Dyads were
encouraged to usethe DV D to review technique and positioning
instructions and to guide each of the 3 weekly applications of
the routine to help with timing and treatment fidelity and to
reinforce learning objectives. The DVD main menu (Figure 1)
provided viewerswith the optionsto play and view thefollowing
choices: (1) the massage routine demonstration only; (2) an
introduction from the study principal investigator (MJB),
instruction on how to document adherence and compliance to
care ally—assisted massage protocol and application, and contact
information; (3) instruction and supplemental information or
reminders related to how to set up atreatment space within the
home, Veteran positioning, and care ally body mechanics during
treatment; (4) instruction and supportive reminders regarding
massage techniques and how to apply learned techniquesto the
various body regions (eg, shoulders and arms) addressed in the
routine; and (5) review instruction of techniques and concepts
learned during the workshop.

Training workshop attendees were also taught how to use the
study developed and provided training DVD and an
accompanying workbook. The training DVD was a
professionally produced, multisectioned DVD designed to
complement and reinforce the techniques learned during the
training workshop. One section of the DVD was a real-time,
full demonstration moving from start to finish through the
30-minute, care ally—assisted massage routine.

——r ——

TOMCATT

dyads at the beginning of the CA-M training workshop and had
space within it for participants to take notes during the training
and use regularly during the study activity as areference.

CA-M: Adherence

Attemptswere made to boost adherence and provide posttraining
support to participants. Study personnel contacted Veteransand
care allies at 2 weeks and in months 2 and 4 to inquire about
any barriers to home massage (eg, care ally fatigue or burden,
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challenges with learning massage techniques and routine, and
difficulty adhering to 30-minute sessions). For adherence
monitoring, participants were asked to track their use of the
DVD and record the time spent on massage on a log form.
Monthly log returns were made using postage-paid and
addressed envelopes.

TT-M Intervention

Overview

The TT-M intervention delivery protocol was based on prior
research and standardized by treatment intention ordering
reflective of typical treatments within therapeutic massage
practice for specific pain [29-31]. A Swedish massage—based
protocol was chosen because it encompasses the most widely
taught and practiced massage techniques that are well-defined
proceduraly. The alowable techniques included effleurage,
petrissage, friction, myofascial, stretching, proprioceptive
neuromuscul ar facilitation, muscle energy technique, stretching,

Munk et al

trigger point, compression, rocking, and craniosacral therapy.
The specified techniques and activities prohibited by the
protocol were deep pressure applied to the anterior neck,
movement re-education, shiatsu, and energy work such as Reiki.
All massage sessionswere delivered in aprivate treatment room
at the medical center.

TT-M Protocol

The massage sessionsinvolved ashort intake interview followed
by 60 minutes of hands-on table time and occurred twice aweek
(a frequency that balances practicality and efficacy) for 3
months. During the first session, the massage therapist provided
an introduction and overview of massage. Thereafter, the TT-M
intervention involved a standardized 9-component sequence
(Table 4), each with a designated time range that begins with
the recipient supine on the massage table. Therapists were
instructed to refrain from providing self-care recommendations
regarding postures, behavior changes, and sleep.

Table 4. The therapist-treated massage protocol details.

Time allotment
range (minutes)

Protocol

Description

Range of motion and assesss 3
ment

Lymph drainage 2-4

Pal pation, tissue assessment, 1-2

and warm-up

Specific neck work | 13-22
Compensatory patternsandad-  15-24
ditional concern areas

Integration | 7-15
Specific neck work |1 6-10
Integration 1 2-5
Completion 1-2

Hands-on assessment with participant supine on the massage table including active, passive, and
resistive range of motion observation and comfort-related dialogue.

Gentleand light touch techniques were applied to the anterior and lateral neck surface, clavicular
area, and upper chest and shoulders to encourage lymphatic stimulation and drainage. The tech-
nigues mirrored those taught for self-application in the care ally—assisted massage study arm.

Hands-on gentle pal pation, general assessment, and gliding strokes applied to the neck and
shoulders were intended to apply massage cream and warm up the tissue.

The massage session progresses to using Swedish massage techniquesincluding stretching applied
on participants supine and focused specifically on the base of the skull, neck, shoulders, and
upper back (Cl-approximately T3) with the intention to address specific muscles and muscle
groupings potentially contributing to the pain presentation.

Specific work is performed on other areas of the body potentially impacted by or contributing
to the participant’s neck pain experience. The participant may change from a supine position to
aprone or side-lying position. The arms, back, torso, and legs may all be addressed during this
time.

The integration components of the protocol are intended to allow the body an opportunity to in-
corporate and assimilate tissue changes from the treatment’s specific massage work during the
“ Specific Neck Work and Compensatory Patterns’ components. The recommended and used
massage techniquesto facilitate work integration included craniosacral techniques; gentlerocking;
and long, slow, gliding strokes. The intention hereisto also allow the body to “connect” back
together once specific areas have had focused attention and other areas perhaps have had little
to no attention. Integration components can be applied to participants either prone, supine, or
side-lying positions.

A second round of specific neck work near the end of the treatment provides additional time to
focus specific massage techniques to the participant’s neck area (as described above). Often
times, this component is delivered while participants are in the prone position whereas “ Specific
Neck Work 1” is delivered while participants are in the supine position.

Asdescribed above and with the intention to begin the closure process of the treatment. Participant
may be asked during thistime if there are any additional areas that feel unfinished or would like
more work—no new specific work is introduced during this time.

Thiscomponent allows the massage therapist to provide ageneral closureto the treatment. Often
times, clinicians have signature ways in which they may conclude treatment sessions using
techniques that include gentle rocking, scalp work, finger-tip brushing, gentle compression, or
soft verbal cues. Closure or completion time will often provide ageneral “signal” to the massage
recipient that the session is concluding and allows the end to be expected and not abrupt. The
intention here is to support participant relaxation and to provide transition to the posttreatment
“world.”
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Massage T her apists

A total of 9 Indiana state-licensed massage therapists with a
range of 3-25 years of experience (median 6 years) were
recruited to deliver the massage protocol to participants
randomized to the TT-M arm. Therapists were solicited to
participate through general and word-of-mouth advertisement
approaches and querying professional message organizations.

Study therapists required two types of training: (1) specific
study protocols and procedures and (2) VA-required training
for privacy and information security.

The study-specific training for protocol and procedures was
conducted in person and lasted approximately 3.5 hours. The
training was divided into general environment orientation,
research processes including duties and responsibilities, and
learning specifics related to delivering the massage protocol.

Munk et al

The massage therapist protocol adherence and fidelity were
addressed in 2 specific ways. First, the therapists launched a
timed and silent PowerPoint slide show on a treatment room
computer positioned for easy viewing by the therapist during
the session. The slide show was timed to advance every 30
seconds through the duration of the 60-minute session and
displayed how much time had passed in the protocol, how much
time was left in the protocol, the trestment component or
componentsthat could occur at that time, and the potential most
(in red) and least (in purple) time available to complete any of
the possible components (Figure 2). For applicable components,
a list of possible techniques and approaches that could be
performed during the component was listed as a reminder;
therapists were not required to do al or any of theitemslisted.
A silent 15- and 5-second warning (not shown in Figure 2)
appeared at the bottom right of the component section to prompt
therapist preparation for progress to the next component if
needed.

Figure 2. Sample dlide from therapist-delivered massage protocol adherence and fidelity PowerPoint. Eff: effleurage; Pet: petrissage; traps: trapezius

(upper, middle, lower) Tx: treatment.

Second, massage therapists completed an electronic fidelity
checklist after every session to further support intervention
adherence and fidelity. The checklist consisted of 7 sectionsto
ensure that each aspect of the treatment protocol was
consistently completed: pretreatment protocol, treatment
application protocol, and supported additional notes and
documentation. The pretreatment protocol section asked
therapiststo verify thetreatment date, if the participant attended,
and that the hands-on, prespecific work aspects of the treatment
were completed. Thetreatment application fidelity section asked
therapists to indicate that each treatment protocol component
was completed and any specific deviations that occurred.
Finally, a note and checklist of allowable general techniques
were available at the end of each fidelity checklist to indicate
any additional notations.

https://www.researchprotocol s.org/2022/9/e38950
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WL-C Intervention

Participantsin the WL-C arm received check-in calls at months
2 and 4 from the study staff and were administered outcome
assessments on the same schedule (baseline and 1, 3, and 6
months) asthe treatment groups. Participantsinthe WL-C were
instructed to continue their medical care as normal and to not
begin any massage treatment during the 6 months of the study.

Statistical Consider ations

Sample Size Justification

The primary contrasts of interest were between the treatment
arms (TT-M and CA-M) and WL-C, athough analysis of all
pairwise comparisons was planned. On the basis of the results
from Sherman dosing study [29,31], the change in Neck

JMIR Res Protoc 2022 | vol. 11 | iss. 9 | €38950 | p. 8
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Disability Index (NDI) at 3 monthsinthe TT-M arm is expected
to be significantly better than that in the WL-C arm (effect
size=0.8 SD). Greater improvement in the CA-M arm over the
WL-C was also expected, assuming a medium effect size (0.5
SD). The initial sample size was determined using a 2-sample
independent 2-tailed t test. With 396 patients (132 per treatment
group), TOMCATT would have 80% power to detect amedium
effect size (0.4 SD) among treatment groups in the NDI at the
3-month time point with type | error set at 0.017 (0.05/3) to
maintain familywise error at 0.05. An approximate 15% dropout
rate at 3 months was expected, and it was initialy planned to
enroll 468 patients (156 per treatment group).

Statistical Analysis

Overview

Balanced baseline characteristics of the study participants is
expected across the 3 treatment groups due to randomization.
Baseline demographic and clinical characteristics will be
compared among the treatment groups using the appropriate
tests. Variables found to be significantly different will be
included in the subsequent regression models.

Main Analysis (Aim 1) of the Primary Outcome (NDI Total
Score)

All outcomes are collected at baseline and 1, 3, and 6 months.
For the primary outcome of the NDI total score, alinear mixed
effect model will be used with an appropriate covariance
structure to compare each treatment arm to the WL-C arm on
change scores at the 3-month time point. Fixed effects will
include treatment, time (as categorical), and treatment by time
interaction. Differencesin change scores among groups at other
time points (1 and 6 months) will also be reported. Associations
among repeated measures within participantswill be examined,
and a data-driven approach will be used to determine the
appropriate variance-covariance structure [32]. The Sidak
method will be used to adjust for multiple comparisons. Type
| error will be set at 0.017 for the primary comparisons to
maintain the familywise error at 0.05. An intent-to-treat
approach is planned with the primary end point at 3 monthsand
evaluation of “early” response at 1 month and “sustained”
response at 6 months after randomization.

Analysis of Secondary Outcomes (Aim 2)

TOMCATT isnot specifically powered for secondary outcomes,
and a cautious interpretation of the secondary analysis results
is planned. For pain intensity, those with a clinically relevant
>30% reduction from baselinewill be reported as“ responders.”
For the NDI, a“responder” will be defined as a decrease of >5
points from baselineto 1, 3, and 6 months for each participant.
A generalized linear mixed model with predictors of group,
time, and their interaction will be used. The model will also
include a random subject effect to accommodate the potential
correlation among observations from the same participant [33].
The primary contrast of interest will be the difference in
proportions at 3 months between each treatment and the WL-C
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group. Similar regression modeling strategies will be used to
assessthe exploratory outcomes of pain coping, sleep problems,
satisfaction, and social support.

Moderator Analyses

Baseline anxiety (General Anxiety Disorder-7) and depression
(Patient Health Questionnaire-9) will be tested as potential
moderators of the primary outcome (NDI), aswell as secondary
outcomes, as secondary analysis. Testing these measures as
moderators will provide insight into the generalizability of the
interventions. For example, if the intervention loses effect in
patientswith high anxiety or depression, they may not be suited
to the intervention.

Missing Data

Missing datain 2 different forms are expected: missing data by
attrition and intermittent missing of observations. Attrition of
<15% was expected at the 3-month follow-up. Differential
attrition among study armswas expected during study planning
or initiation, yet the potential that care ally burden could lead
to more attrition in the CA-M arm and transportation barriers
could lead to more attrition in the TT-M arm was acknowledged
by the study team. The effects of missing observations due to
attrition will be examined by analyzing the patient characteristics
associated with dropout. Multiple imputation techniques may
be used to alleviate the impact of missing data. However, if the
pattern of missing datais nonignorable, more complex modeling
approaches to model the missing data may be used. Finally,
sensitivity analyses will be conducted to ensure the validity of
study findings.

Results

Overview

The TOMCATT pretrial activities were launched in July 2016
and included massage therapist recruitment, training, and
onboarding; thefinalization of training materials; data collection
documents and databases created; and research personnel hired
and trained.

Participant recruitment began in May 2017. Figure 3 depicts
the results of screening, eligibility determination, enrollment,
randomization, and treatment initiation for the first 30 months
of TOMCATT. Potential participants were identified through
the electronic medical record as having CNP, of whom 7032
were sent astudy invitation letter that included ascreening NDI
form for interested individuals to return to learn more and be
further screened for enroliment eligibility. Various additional
recruitment methods have been used, but their yield is unclear.
The NDI screening forms yielded 33.2% (305/919) of the
enrolled participants. In al, 14.8% (136/919) of the received
NDI form scores did not meet the neck pain with disability
thresholds required to participate, whereas another 26.1%
(240/919) of potentialy eligible participants returned NDI forms
but could not be contacted.
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Figure3. Premodification recruitment, randomization, and intervention initiation flow diagram. BPI: Brief Pain Inventory; NDI: Neck Disability Index.
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Participant Recruitment, Enrollment, I ntervention
Initiation, and Retention

Randomization resulted in 102, 102, and 101 participantsin the
CA-M, TT-M, and WL-C arms, respectively, in the first 30
months. All WL-C participants progressed to the 12-week
nonintervention phase of the study, with 93.1% (94/101)
completing an outcome assessment (data not shown). In al,
98% (100/102) of participants in the TT-M initiated the
intervention. Of the 102 participants, only 2 (2%) failed to
schedule and attend their first TT-M treatment and withdrew
from the study owing to schedule conflicts.

For CA-M, only 54.9% (56/102) of the randomized patients
attended training and initiated treatment. Disinterest was the
primary reason (22/46, 48%) indicated for noninitiation,
followed by scheduling issues (12/46, 26%). Among those who
attended training, an average of 42 days passed between basdline
data collection and training or treatment initiation. Participant
engagement was further challenged by inconsistent treatment
log-return compliance, despite most participants (52/56, 93%)
completing one or more follow-up outcome assessments (data
not shown). Nearly 45% (25/56) of participant dyads returned
no compliancelogs, whereas nearly one-third of the participants
(17/56) returned logs for each of the 12 intervention weeks. A
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majority of CA-M dyads (31/56, 55%) returned at least one
week of compliance logs.

Effortsto Improve CA-M Arm Treatment I nitiation

Several mitigatory steps were taken to improve treatment
initiation in the CA-M arm over approximately 14 months. To
accommodate individual schedules, training workshops were
scheduled 3 times per month, which included at least one
Saturday, a morning training session during the week, and an
afternoon training session during the week per month; any of
whichwasheld for aslong as at |east one dyad attended. Several
additional training workshops were scheduled per individual
dyad scheduling needs.

Inan effort to retain participantsin the CA-M arm and facilitate
treatment initiation for those with care ally barriers, amatching
approach was launched whereby former Veteran participants
who expressed willingness were matched with enrollees who
ultimately did not have a care ally willing or able to attend
training and provide care ally—assisted intervention for 12 weeks.
An enrollee with care aly participation barriers agreed to be
matched but did not attend the scheduled training, despite the
matched, stand-in care aly attending.

Although not initiated, a modified training approach was
developed for CA-M arm participants as an alternative to the
3.5-hour training seminar. The modified approach was composed
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of a combination of at-home learning and supportive applied
laboratory experiences. The developed approach included
participants accessing digitally recorded didactic information
and materials from a supportive DVD on their own timein a
structured and prompted format. Once compl ete, the dyad would
schedule a 1-hour hands-on application session with NM to
reinforce content and ensure safe and appropriate application
of the intervention techniques.

Modified Trial Protocol

Overview

The decision to modify the TOMCATT design was informed
by disproportionate attrition before treatment initiation and poor
adherenceto CA-M treatment logs. These challenges persisted,
despite severa procedural modificationsto support participation
and adherence. The modified study design to removethe CA-M
arm was developed and approved by the study funder and
institutional review board in November 2019 and December
2019, respectively. Participants enrolled and randomized to the
study before the postmodification date progressed through study
completion based on their original group assignment.

Modified Eligibility Criteria, Recruitment, Enrollment,
and Randomization

The inclusion criterion for participants to have an identified
care aly was removed from the modified study design. The
recruitment and enrollment procedures remained the same. After
modification to a 2-arm study, a new set of randomization lists
was created. Within each strata defined by sex, patients were
randomized 1:1 to the TT-M or WL-C group using block sizes
of 4.

Modified Design Sample Size Justification

Because of high attrition in CA-M (62/98, 63%), TOMCATT
was modified into a 2-arm study (TT-M and WL-C). The
modified study will focus on comparison of the TT-M and
WL-C. At modification, it was assessed that 100 patients per
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group (N=200) would provide 80% power to detect a 0.4 SD
in NDI change from baseline between TT-M and WL-C with
type | error of 0.05. The premodification attrition rate at 3
months in the TT-M and WL-C groups was 23.9% (47/197).
Thus, the enroliment of 264 (200/0.76) or 132 per group was
planned during the postmodification period. The comparison
of CA-M to WL-C obtained before the study modification will
be considered a secondary analysisand reported in a subsequent
manuscript.

Modified Design Statistical Analysis

The analysis plan for the modified study will be conducted in
a manner similar to that of the initial 3-arm randomized
controlled trial. Randomi zation is expected to achieve balanced
baseline characteristics of study participants among the study
groups. Primary (NDI) and continuous secondary outcomes
(pain intensity, depression, anxiety, and pain cognition) will be
assessed using alinear mixed model approach. Typel error will
be set at 0.05. The Sidak method will be used to adjust for
multiple comparisons at a given time point for the secondary
outcomes. Noncontinuous outcomes will be assessed using a
generalized linear mixed model. In the revised design, missing
data from attrition and intermittent missing observations are
expected. Attrition of approximately 24% is expected by the
3-month follow-up and has been accounted for in the modified
sample size calculation. The effects of missing observations
due to sample attrition will be examined based on the patient
characteristics associated with early dropout.

Modified TOMCATT Design Progress Through the
Initiation of the COVID-19 Pause

Figure 4 displaystheflow diagram for recruitment, enrollment,
and treatment initiation from November 2019 to March 2020,
when the COV1D-19 pause began. Recruitment efforts resulted
in 50% of the recalculated needed enrollment achieved in just
over 4 months. Of those enrolled, al but one TT-M participant
initiated treatment (TT-M).
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Figure 4. Postmodification recruitment, randomization, and intervention initiation flow diagram. NDI: Neck Disability Index.
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Discussion

Principal Findings

The TOMCATT trial was initiadly designed to test the
effectiveness of 2 different massage interventions versus WL-C.
Treatment engagement and retention challenges have emerged
and raised questions about the feasibility of CA-M.
Consequently, the study design was modified, resulting in a
simpler, 2-arm study. This decision, although difficult, allowed
the TOMCATT study team to focus and redirect recruitment
efforts on the 2 remaining study arms. Promising recruitment
and retention success for the postmodification efforts point to
promising expectations for TOMCATT's resumption efforts
from the COVID-19 pause.

Comparison With Prior Work

Caregiver-delivered massage has been shown to be feasibleand
effective in 2 previous Veteran-focused studies [10,11], but
such an approach has not been studied for a chronic
musculoskeletal pain population. The treatment engagement
and retention challenges that disproportionately affected the
CA-M arm were greater than expected, based on previously
published studies[10,11]. It is speculated that these challenges
have emerged for several reasons. First, participants randomized
to the CA-M group may have been disappointed that they were
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not randomized to the TT-M group given the popularity of
massage. It is well known that participants have strong
preferences for treatment allocation within trials[34], and these
preferences can impact follow-up rates, attrition, and treatment
outcomes[35]. Second, dyadic research poses unique challenges
in recruitment, retention, attrition, data collection, and analysis
[36] relative to nondyadic research. Studies of chronic pain may
heighten the challenges of dyadic research, because chronic
pain can have a significant impact on a person’s social
relationships by triggering symptoms of anxiety, depression,
and anger [37]. Third, CA-M was an intensive intervention that
involved attending a one-time, multihour workshop; aDV D for
regular home use; atreatment session log to complete weekly;
and delivery of 30-minute massage sessions by the care aly 3
timesaweek for 12 weeks. The substantial timeinvestment and
significant requirement for active dyadic participation may have
been too great for some participants who never engaged in the
intervention or withdrew from the study.

The qualitative interview data collected in a subset of
TOMCATT participants are anticipated to elucidate some
challenges that emerged within the original design and may
provide potential insights into ways to improve treatment
engagement, retention, and interpret eventual trial results. In
these interviews, the participants are asked about their
prerandomization arm preferences, treatment perceptions, and
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outcome expectations. Qualitative data collection and analysis
may highlight adesireto incorporate treatment preferencesinto
the design of future massage trials. Furthermore, ng the
sociodemographic and clinical correlates of treatment
engagement and retention, especially among CA-M participants,
are planned.

Limitations

This manuscript reports only preliminary findings related to
enrollment and intervention uptake to explain the modification
rationale from a 3-arm to a 2-arm study design and to describe
the modification methodology. Furthermore, the COVID-19
pandemic has caused significant disruptions to TOMCATT,
especiadly the deivery of TT-M. All in-person noncritical
research activities were suspended in March 2020. Thus, all
in-person TOMCATT activities, including delivery of massages,
were forced to halt owing to safety concerns and institutional
mandates. Because of intermittent surgesin COVID-19 infection
rates throughout 2020 and early 2021, TOMCATT continued
to suspend in-person research activities owing to safety concerns

Munk et al

for participants, massage therapists, and study staff. Asaresult,
recruitment and massage treatment delivery for TOMCATT did
not restart until June 2021, after infection rates had declined
and safety mitigation factors were in place and believed to be
effective. Study recruitment and enrollment began gradually
with study capacity reached and a smooth processimplemented
by December 2021.

Conclusions

Although the use of informal caregivers to provide massageis
an innovative care delivery model, it was not feasible in our
study of Veterans with CNP, which was hampered by low
engagement and high attrition. TOMCATT's continued efforts
with the modified study design will provide a better
understanding of the feasibility and effectiveness of an on-site
therapist-applied massage treatment model for Veterans with
CNP, an approach that demonstratesfeasibility and acceptability.
The incorporation of patient preferences into the study design
isplanned for future trialsto improve engagement and retention
in all care approaches.

Acknowledgments

This work was supported by the VA Health Services Research & Development Department (11R 15-333). The authors specially
thank Stephanie McCalley for her contributions to study support and data collection as a research assistant and Mica Rosenow
for her formatting and preparation assistance with the manuscript submission.

Data Availability

The data set supporting this article is not available. According to Department of Veterans Affairs policy, these data are stored
behind the Veterans Affairs firewall and cannot be shared even after deidentification. Investigators interested in analyses of the
existing data are encouraged to contact the corresponding author.

Authors Contributions

All the authors contributed to the devel opment of this manuscript. NM contributed to study design, data collection, interpretation,
and writing. JKD contributed to statistical analysis and writing. EE contributed to study design, data collection, review, and
editing. MK contributed to the study design, data collection, review, and editing. JES contributed to statistical analysis and writing.
BL contributed to instrumental study support, data collection, and review. TF contributed to instrumental study support, data
collection, and review. MSM contributed to study design and interpretation of results. MJB was the principal investigator and
contributed to study design, results interpretation, and writing.

Conflictsof Interest
None declared.

References

1.  Murray CJ, Atkinson C, BhallaK, Birbeck G, Burstein R, Chou D, Foreman, Lopez, Murray, Dahodwala, Jarlais, Fahami,
Murray, Jarlais, Foreman, Lopez, Murray, U.S. Burden of Disease Collaborators. The state of US health, 1990-2010: burden
of diseases, injuries, and risk factors. JAMA 2013 Aug 14;310(6):591-608 [ FREE Full text] [doi: 10.1001/jama.2013.13805]
[Medline: 23842577]

2. RiddieDL, Schappert SM. Volume and characteristics of inpatient and ambulatory medical care for neck pain in the United
States: data from three national surveys. Spine (Phila Pa 1976) 2007 Jan 01;32(1):132-141. [doi:
10.1097/01.brs.0000250999.69978.24] [Medline: 17202904]

3. Binder Al. Neck pain. BMJ Clin Evid 2008 Aug 04;2008:1103 [FREE Full text] [Medline: 19445809]

4.  Cherniack EP, Senzel RS, Pan CX. Correlates of use of alternative medicine by the elderly in an urban population. J Altern
Complement Med 2001 Jun;7(3):277-280. [doi: 10.1089/107555301300328160] [Medline: 11439850]

5.  Eisenberg DM, Kesder R, Van Rompay MI, Kaptchuk T, Wilkey SA, Appel S, et a. Perceptions about complementary
therapies relative to conventional therapies among adults who use both: results from a national survey. Ann Intern Med
2001 Sep 04;135(5):344-351. [doi: 10.7326/0003-4819-135-5-200109040-00011] [Medline: 11529698]

https://www.researchprotocol s.org/2022/9/e38950 JMIR Res Protoc 2022 | vol. 11 | iss. 9| €38950 | p. 13

(page number not for citation purposes)


http://europepmc.org/abstract/MED/23842577
http://dx.doi.org/10.1001/jama.2013.13805
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23842577&dopt=Abstract
http://dx.doi.org/10.1097/01.brs.0000250999.69978.24
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17202904&dopt=Abstract
http://europepmc.org/abstract/MED/19445809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19445809&dopt=Abstract
http://dx.doi.org/10.1089/107555301300328160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11439850&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-135-5-200109040-00011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11529698&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Munk et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Barnes PM, Bloom B, Nahin R. Complementary and alternative medicine use among adults and children: United States,
2007. Natl Health Stat Report 2008 Dec 10(12):1-23 [FREE Full text] [Medline: 19361005]

Eisenberg DM, Davis RB, Ettner SL, Appel S, Wilkey S, Van Rompay M, et a. Trendsin alternative medicine use in the
United States, 1990-1997: results of afollow-up national survey. JAMA 1998 Nov 11;280(18):1569-1575. [doi:
10.1001/jama.280.18.1569] [Medline: 9820257]

Ernst E. The safety of massage therapy. Rheumatology (Oxford) 2003 Sep;42(9):1101-1106. [doi:

10.1093/rheumatol ogy/keg306] [Medline: 12777645]

Posadzki P, Ernst E. The safety of massage therapy: an update of a systematic review. Focus Altern Complement Ther
2013 Feb 18;18(1):27-32 [FREE Full text] [doi: 10.1111/fct.12007]

Kozak L, Vig E, Simons C, Eugenio E, Collinge W, Chapko M. A feasibility study of caregiver-provided massage as
supportive carefor Veteranswith cancer. J Support Oncol 2013 Sep;11(3):133-143. [doi: 10.12788/].suponc.0008] [Medline:
24400393]

Collinge W, Kahn J, Walton T, Kozak L, Bauer-Wu S, Fletcher K, et al. Touch, Caring, and Cancer: randomized controlled
trial of amultimedia caregiver education program. Support Care Cancer 2013 May;21(5):1405-1414 [FREE Full text] [doi:
10.1007/s00520-012-1682-6] [Medline: 23262808]

Vernon H, Mior S. The Neck Disability Index: a study of reliability and validity. J Manipulative Physiol Ther 1991
Sep;14(7):409-415. [Medline: 1834753]

Tan G, Jensen MP, Thornby JI, Shanti BF. Validation of the Brief Pain Inventory for chronic nonmalignant pain. JPain
2004 Mar;5(2):133-137. [doi: 10.1016/j.jpain.2003.12.005] [Medline: 15042521]

Amtmann D, Cook KF, Jensen MP, Chen WH, Choi S, Revicki D, et a. Development of a PROMIS item bank to measure
pain interference. Pain 2010 Jul;150(1):173-182 [FREE Full text] [doi: 10.1016/j.pain.2010.04.025] [Medline: 20554116]
Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of abrief depression severity measure. J Gen Intern Med 2001
Sep;16(9):606-613 [FREE Full text] [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]

Pilkonis PA, Yu L, Dodds N, Johnston KL, Maihoefer CC, Lawrence SM. Validation of the depression item bank from the
Patient-Reported Outcomes M easurement Information System (PROMIS) in athree-month observational study. J Psychiatr
Res 2014 Sep;56:112-119 [FREE Full text] [doi: 10.1016/j.jpsychires.2014.05.010] [Medline: 24931848]

Spitzer RL, Kroenke K, Williams JB, Léwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 2006 May 22;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

Blanchard EB, Jones-Alexander J, Buckley TC, Forneris CA. Psychometric properties of the PTSD Checklist (PCL). Behav
Res Ther 1996 Aug;34(8):669-673. [doi: 10.1016/0005-7967(96)00033-2] [Medline: 8870294]

Ouimette P, Wade M, Prins A, Schohn M. Identifying PTSD in primary care: comparison of the Primary Care-PTSD screen
(PC-PTSD) and the General Health Questionnaire-12 (GHQ). J Anxiety Disord 2008;22(2):337-343. [doi:
10.1016/j.janxdis.2007.02.010] [Medline: 17383853]

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. JHealth Soc Behav 1983 Dec;24(4):385-396.
[Medline: 6668417]

McHorney CA, Ware Jr JJ, Raczek AE. The MOS 36-Item Short-Form Health Survey (SF-36): I1. Psychometric and clinical
tests of validity in measuring physical and mental health constructs. Med Care 1993 Mar;31(3):247-263. [doi:
10.1097/00005650-199303000-00006] [Medline: 8450681]

Allen RP, Kosinski M, Hill-Zabala CE, Calloway MO. Psychometric eval uation and tests of validity of the Medical Outcomes
Study 12-item Sleep Scale (MOS sleep). Sleep Med 2009 May;10(5):531-539. [doi: 10.1016/j.5leep.2008.06.003] [Medline:
18805054]

Gierk B, Kohlmann S, Kroenke K, Spangenberg L, Zenger M, Brahler E, et al. The somatic symptom scale-8 (SSS-8): a
brief measure of somatic symptom burden. JAMA Intern Med 2014 Mar;174(3):399-407. [doi:
10.1001/jamainternmed.2013.12179] [Medline: 24276929]

Toussaint A, Murray AM, Voigt K, Herzog A, Gierk B, Kroenke K, et al. Development and validation of the Somatic
Symptom Disorder-B Criteria Scale (SSD-12). Psychosom Med 2016 Jan; 78(1):5-12. [doi: 10.1097/PSY.0000000000000240]
[Medline: 26461855]

Sullivan MJ, Bishop SR, Pivik J. The Pain Catastrophizing Scale: development and validation. Psychol Assess
1995;7(4):524-532 [FREE Full text] [doi: 10.1037/1040-3590.7.4.524]

Osman A, Lamis DA, Freedenthal S, Gutierrez PM, McNaughton-Cassill M. The multidimensional scale of perceived
socia support: analyses of internal reliability, measurement invariance, and correlates across gender. J Pers Assess
2014;96(1):103-112. [doi: 10.1080/00223891.2013.838170] [Medline: 24090236]

Evans CJ, Trudeau E, Mertzanis P, Marquis P, Pefia BM, Wong J, et al. Development and validation of the Pain Treatment
Satisfaction Scale (PTSS): a patient satisfaction questionnaire for use in patients with chronic or acute pain. Pain 2004
Dec;112(3):254-266. [doi: 10.1016/j.pain.2004.09.005] [Medline: 15561380]

Jones SM, Lange J, Turner J, Cherkin D, Ritenbaugh C, Hsu C, et al. Development and validation of the EXPECT
guestionnaire: assessing patient expectations of outcomes of complementary and alternative medicine treatmentsfor chronic
pain. J Altern Complement Med 2016 Nov;22(11):936-946 [FREE Full text] [doi: 10.1089/acm.2016.0242] [Medline:
27689427)

https://www.researchprotocols.org/2022/9/e38950 JMIR Res Protoc 2022 | vol. 11 | iss. 9| €38950 | p. 14

(page number not for citation purposes)


https://www.cdc.gov/nchs/data/nhsr/nhsr012.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19361005&dopt=Abstract
http://dx.doi.org/10.1001/jama.280.18.1569
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9820257&dopt=Abstract
http://dx.doi.org/10.1093/rheumatology/keg306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12777645&dopt=Abstract
https://doi.org/10.1111/fct.12007
http://dx.doi.org/10.1111/fct.12007
http://dx.doi.org/10.12788/j.suponc.0008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24400393&dopt=Abstract
http://europepmc.org/abstract/MED/23262808
http://dx.doi.org/10.1007/s00520-012-1682-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23262808&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1834753&dopt=Abstract
http://dx.doi.org/10.1016/j.jpain.2003.12.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15042521&dopt=Abstract
http://europepmc.org/abstract/MED/20554116
http://dx.doi.org/10.1016/j.pain.2010.04.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20554116&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=2001&volume=16&issue=9&spage=606
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
http://europepmc.org/abstract/MED/24931848
http://dx.doi.org/10.1016/j.jpsychires.2014.05.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24931848&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
http://dx.doi.org/10.1016/0005-7967(96)00033-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8870294&dopt=Abstract
http://dx.doi.org/10.1016/j.janxdis.2007.02.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17383853&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6668417&dopt=Abstract
http://dx.doi.org/10.1097/00005650-199303000-00006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8450681&dopt=Abstract
http://dx.doi.org/10.1016/j.sleep.2008.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18805054&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2013.12179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24276929&dopt=Abstract
http://dx.doi.org/10.1097/PSY.0000000000000240
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26461855&dopt=Abstract
https://doi.org/10.1037/1040-3590.7.4.524
http://dx.doi.org/10.1037/1040-3590.7.4.524
http://dx.doi.org/10.1080/00223891.2013.838170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24090236&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2004.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15561380&dopt=Abstract
http://europepmc.org/abstract/MED/27689427
http://dx.doi.org/10.1089/acm.2016.0242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27689427&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Munk et al

29. Cook AJ, Wellman RD, Cherkin DC, Kahn JR, Sherman KJ. Randomized clinical trial assessing whether additional massage
treatments for chronic neck pain improve 12- and 26-week outcomes. Spine J 2015 Oct 01;15(10):2206-2215 [FREE Full
text] [doi: 10.1016/j.spinee.2015.06.049] [Medline: 26096474]

30. Sherman KJ, Cook AJ, Kahn JR, Hawkes RJ, Wellman RD, Cherkin DC. Dosing study of massage for chronic neck pain:
protocol for the dose response evaluation and analysis of massage [DREAM] trial. BMC Complement Altern Med 2012
Sep 18;12:158 [FREE Full text] [doi: 10.1186/1472-6882-12-158] [Medline: 22985134]

31. Sherman KJ, Cook AJ, Wellman RD, Hawkes RJ, Kahn JR, Deyo RA, et al. Five-week outcomes from a dosing trial of
therapeutic massage for chronic neck pain. Ann Fam Med 2014;12(2):112-120 [FREE Full text] [doi: 10.1370/afm.1602]
[Medline: 24615306]

32. Kincaid C. Guidelines for selecting the covariance structure in mixed model analysis. SAS Institute. 2005. URL : https:/
[support.sas.com/resources/papers/proceedings/proceedings/sugi 30/198-30.pdf [accessed 2020-09-24]

33. Brown H, Prescott R. Applied Mixed Models in Medicine. Chichester, UK: John Wiley & Sons; 1999.

34. Silverman WA, Altman DG. Patients preferences and randomised trials. Lancet 1996 Jan 20;347(8995):171-174. [doi:
10.1016/s0140-6736(96)90347-5] [Medline: 8544555]

35. Preference Collaborative Review Group. Patients' preferenceswithin randomised trials: systematic review and patient level
meta-analysis. BMJ 2008 Oct 31;337:a1864 [FREE Full text] [doi: 10.1136/bmj.a1864] [Medline: 18977792]

36. Quinn C, Dunbar SB, Clark PC, Strickland OL. Challenges and strategies of dyad research: cardiovascular examples. Appl
Nurs Res 2010 May;23(2):e15-e20 [FREE Full text] [doi: 10.1016/j.apnr.2008.10.001] [Medline: 20420989]

37. Sturgeon JA, Dixon EA, Darnall BD, Mackey SC. Contributions of physical function and satisfaction with social rolesto
emotional distressin chronic pain: a Collaborative Health Outcomes Information Registry (CHOIR) study. Pain 2015
Dec;156(12):2627-2633 [FREE Full text] [doi: 10.1097/].pain.0000000000000313] [Medline: 26230739]

Abbreviations
CA-M: care aly—assisted massage
CNP: chronic neck pain
NDI: Neck Disahility Index
TOMCATT: Trial Outcomesfor Massage: Care Ally—Assisted Versus Therapist-Treated
TT-M: therapist-treated massage
VA: Veterans Affairs
WL-C: wait-list control group

Edited by T Leung; submitted 22.04.22; peer-reviewed by A Johnson, M Lall; comments to author 14.05.22; revised version received
24.06.22; accepted 30.06.22; published 27.09.22

Please cite as:

Munk N, Daggy JK, Evans E, Kline M, Saven JE, Laws B, Foote T, Matthias MS, Bair MJ

Therapist-Delivered Veersus Care Ally—Assisted Massage for Veterans \th Chronic Neck Pain: Protocol for a Randomized Controlled
Trial

JMIR Res Protoc 2022;11(9):€38950

URL.: https://www.researchprotocols.org/2022/9/€38950

doi: 10.2196/38950

PMID:

©Niki Munk, Joanne K Daggy, Erica Evans, Matthew Kline, James E Slaven, Brian Laws, Trevor Foote, Marianne S Matthias,
Matthew J Bair. Originally published in IMIR Research Protocols (https.//www.researchprotocols.org), 27.09.2022. Thisis an
open-access  article  distributed under the terms of the Creative Commons  Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Research Protocols, is properly cited. The complete bibliographicinformation,
alink to the original publication on https://www.researchprotocols.org, aswell as this copyright and license information must be
included.

https://www.researchprotocol s.org/2022/9/e38950 JMIR Res Protoc 2022 | vol. 11 | iss. 9| €38950 | p. 15
(page number not for citation purposes)

RenderX


http://europepmc.org/abstract/MED/26096474
http://europepmc.org/abstract/MED/26096474
http://dx.doi.org/10.1016/j.spinee.2015.06.049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26096474&dopt=Abstract
https://bmccomplementalternmed.biomedcentral.com/articles/10.1186/1472-6882-12-158
http://dx.doi.org/10.1186/1472-6882-12-158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22985134&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=24615306
http://dx.doi.org/10.1370/afm.1602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24615306&dopt=Abstract
https://support.sas.com/resources/papers/proceedings/proceedings/sugi30/198-30.pdf
https://support.sas.com/resources/papers/proceedings/proceedings/sugi30/198-30.pdf
http://dx.doi.org/10.1016/s0140-6736(96)90347-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8544555&dopt=Abstract
http://europepmc.org/abstract/MED/18977792
http://dx.doi.org/10.1136/bmj.a1864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18977792&dopt=Abstract
http://europepmc.org/abstract/MED/20420989
http://dx.doi.org/10.1016/j.apnr.2008.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20420989&dopt=Abstract
http://europepmc.org/abstract/MED/26230739
http://dx.doi.org/10.1097/j.pain.0000000000000313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26230739&dopt=Abstract
https://www.researchprotocols.org/2022/9/e38950
http://dx.doi.org/10.2196/38950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

