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Abstract

Background: In the veteran community, chronic pain is particularly prevalent and often debilitating. Until recently, veterans
with chronic pain were offered primarily pharmacological intervention options, which rarely suffice and can also have negative
health consequences. To better address chronic pain in veterans, the Veterans Health Administration has invested in novel,
nonpharmacological behavior interventions that target both pain management and chronic pain–related functional issues. One
approach, acceptance and commitment therapy (ACT) for chronic pain, is supported by decades of efficacy evidence for improving
pain outcomes; however, ACT can be difficult to obtain owing to issues such as a lack of trained therapists or veterans having
difficulty committing to the time and resources needed for the full clinician-led ACT protocol. Given the strong ACT evidence
base combined with access limitations, we set out to develop and evaluate Veteran ACT for Chronic Pain (VACT-CP), an online
program guided by an embodied conversational agent to improve pain management and functioning.

Objective: The aims of this study are to develop, iteratively refine, and then conduct a pilot feasibility randomized controlled
trial (RCT) of a VACT-CP group (n=20) versus a waitlist and treatment-as-usual control group (n=20).

Methods: This research project includes 3 phases. In phase 1, our research team consulted with pain and virtual care experts,
developed the preliminary VACT-CP online program, and conducted interviews with providers to obtain their feedback on the
intervention. In phase 2, we incorporated feedback from phase 1 into the VACT-CP program and completed initial usability
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testing with veterans with chronic pain. In phase 3, we are conducting a small pilot feasibility RCT, with the primary outcome
being assessment of usability of the VACT-CP system.

Results: This study is currently in phase 3; recruitment for the RCT began in April 2022 and is expected to continue through
April 2023. Data collection is expected to be completed by October 2023, with full data analysis completed by late 2023.

Conclusions: The findings from this research project will provide information on the usability of the VACT-CP intervention,
as well as secondary outcomes related to treatment satisfaction, pain outcomes (pain-related daily functioning and pain severity),
ACT processes (pain acceptance, behavioral avoidance, and valued living), and mental and physical functioning.

Trial Registration: ClinicalTrials.gov NCT03655132; https://clinicaltrials.gov/ct2/show/NCT03655132

International Registered Report Identifier (IRRID): DERR1-10.2196/45887

(JMIR Res Protoc 2023;12:e45887) doi: 10.2196/45887
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Introduction

Background
Among the most complicated medical conditions to manage,
chronic pain refers to pain lasting longer than 3 to 6 months
that persists beyond the healing of an initial injury or disease;
in fact, it can often last for years or decades [1,2]. Chronic pain
is a highly prevalent problem in the United States, with 50
million (20.4%) American adults experiencing daily chronic
pain [3]. Military veterans aged ≥20 years are at a particularly
high risk because they are 11.4% more likely to have chronic
pain than nonveterans of the same age [4]. American veterans,
with higher rates of chronic pain and more severe pain than
nonveterans, are substantially affected in terms of general
functioning and well-being [5-7]. In an effort to reduce chronic
pain in this population, pharmacological treatments such as
long-term opioid therapy were routinely prescribed and
considered standard of care for chronic pain [8]. However,
although patients with chronic pain report some relief from
short-term use of opioids, there are concerns about long-term
opiate use [9], which can lead to substance use and abuse, as
well as death [10,11].

To adequately address chronic pain, it is imperative to look
beyond pharmacological treatments and encourage the use of
behavioral approaches that can enhance self-management of
chronic pain. Over the past decade, the Veterans Health
Administration (VHA) has strongly promoted a holistic approach
to chronic pain treatment that promotes behavioral, therapeutic,
and holistic interventions for pain management [12]. Research
has shown that addressing factors promoting resilience and
psychological well-being can be particularly helpful for
individuals with chronic pain [13]. One promising therapeutic
framework for pain that emphasizes behavior change and
promotes resilience is acceptance and commitment therapy
(ACT) for chronic pain, which focuses on mindfulness,
value-based goal setting, and psychological flexibility [14].
More than 15 randomized controlled trials (RCTs) to date have
shown greater efficacy of ACT for chronic pain than cognitive
behavioral therapy, educational and support control groups,
medical treatment as usual, or a waitlist control [15,16]. For
veterans specifically, ACT for chronic pain has shown

effectiveness in improving functioning [17], pain interference,
pain-related anxiety, and depression [18].

ACT, similar to other behavioral approaches, requires
considerable support from both the health care system (in terms
of clinician training and appointment availability) and the patient
(in terms of time and effort needed to complete the full treatment
protocol). Even when veterans are interested in behavioral
interventions for their chronic pain, they may not find it easily
or locally accessible. Behavioral treatment for chronic pain
requires considerable clinician time and training and, as a result,
is less accessible to veterans who are not close to a large
Veterans Affairs (VA) medical center. In fact, fewer than half
of the veterans diagnosed with chronic pain receive mental
health treatment [19], and half of VA facilities do not have any
pain-focused behavioral therapy services [20].

To bridge this access gap, technology-assisted pain management
interventions are increasingly appealing because remote
treatment options can improve the VHA’s ability to reach
patients, are cost-effective, and can increase overall clinical
impact [21,22]. Web-based behavioral interventions are
relatively easy to implement across clinical settings after initial
development, compared with in-person interventions, because
they do not require training new practitioners to implement a
treatment or monitor treatment fidelity [23,24]. In addition,
online interventions have the potential to reach many veterans
with chronic pain in their homes because 85% of veterans report
having access to the internet in their homes [25].

Recent systematic reviews have concluded that
technology-delivered ACT is both feasible and effective in
managing chronic pain [26]. However, although
technology-supported health care interventions are increasing
in popularity and are often noninferior to in-person treatment,
sustained engagement in these treatments continues to lag [21].
Research has suggested that existing online interventions can
increase engagement by adding in more interactive,
personalized, and user-tailored feedback [27]. For years,
developers of online pain self-management systems have also
reported that users become most engaged when the systems
provide intelligent responses to the user’s input information
related to their pain experiences, concerns, goals, and target
behaviors [28]. It should be noted that very few online
interventions are able to provide this level of interaction between
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the user and the system, and even fewer evaluate the impact of
personalized features on health outcomes [29] or sustained
engagement [23,30]. Consequently, there is still room to improve
online pain treatment by developing and testing a more
user-centered, interactive, and engaging online pain management
experience.

One way to increase engagement with online behavioral
interventions is by using embodied conversational agents
(ECAs), which are computer-animated characters that simulate
interactive dialogue with patients [31]. An ECA can act as a
responsive, humanistic, and nonjudgmental coach to guide
patients through treatments such as health behavior change
interventions, social skills training, and mindfulness-based stress
reduction [32-35]. Interacting with ECAs that guide behavior
interventions has been associated with positive outcomes such
as higher use of stress management skills [33] and healthier
eating behaviors in older adults [35]. Clinical trial
participants—in particular, individuals with lower levels of
health literacy [31]—have also expressed greater satisfaction
with interventions that use ECAs than with educational content
delivered by other means [33]. By using an ECA as a digital
coach for delivering module-based ACT for chronic pain, we
aim to provide a fully remote, accessible, and engaging option
for at-home pain treatment for veterans with chronic pain.

Objectives
We are conducting a 3-phase project that will culminate in a
pilot feasibility RCT of ECA-delivered ACT for chronic pain.
The online program, Veteran ACT for Chronic Pain
(VACT-CP), will use a weekly 7-module protocol to guide
veterans with chronic pain to decrease behavioral avoidance
and increase pain acceptance and valued living to improve their
functioning. Using the principles of user-centered design, the
aims of this research project are to (1) develop the VACT-CP
system with feedback from mental health and other clinical
professionals who treat chronic pain; (2) assess the usability of
the VACT-CP system via iterative usability testing and
development from veteran feedback; and (3) assess the usability
of the complete VACT-CP website, as well as describe
differences between the VACT-CP group and a waitlist plus
treatment-as-usual (WL+TAU) control group on secondary
outcomes related to treatment satisfaction, pain outcomes
(pain-related daily functioning and pain severity), ACT
processes (pain acceptance, behavioral avoidance, and valued
living), and mental and physical functioning.

Methods

Phase 1: Consultation, Development, and Gathering
Provider Feedback

Objective
The aim in phase 1 was to gather qualitative feedback on the
VACT-CP system from 10 to 12 chronic pain clinical care
providers, as well as identify barriers and facilitators for
VACT-CP referrals and implementation in the VA Bedford
Healthcare System.

Participant Recruitment
In phase 1, we conducted semistructured interviews with clinical
care providers (n=10) at the VA Bedford Healthcare System,
whose work is at least partially related to issues of chronic pain.
Participants were recruited using flyers posted around the facility
in areas that serve veterans with chronic pain as well as snowball
recruitment methods. To ensure a representative mix of clinical
care pain providers, we aimed to recruit 2 to 3 psychologists, 2
to 3 nurses, 2 to 3 physicians, and 2 to 3 psychiatrists. The
inclusion criteria were as follows: (1) currently working at the
VA Bedford Healthcare System or one of its affiliated
community-based outpatient clinics in a clinical capacity and
(2) currently seeing veterans to assist in their management of
chronic pain. The exclusion criterion was any cognitive or
physical impairment (eg, auditory or sight issues) that would
interfere with aspects of study participation that require using
a computer or giving verbal feedback.

Provider Feedback Session Procedure
Interested individuals were briefly screened by telephone for
eligibility and scheduled for their hour-long session. After
providing informed consent, eligible participants completed a
quantitative survey and a qualitative interview. The quantitative
survey included a brief (5-minute) questionnaire related to their
work background and individual demographics. The qualitative
interviews were audio recorded for formative assessment of the
potential benefits, concerns, and institutional VHA
dissemination issues for the VACT-CP intervention using a
semistructured interview guide and a think-aloud strategy for
intervention review.

Measures
The demographics questionnaire included basic, nonidentifying
information, including participant age, ethnicity, race, and
education. The work history survey included questions created
specifically for this study related to working with patients who
have chronic pain, including the provider’s current position,
past experiences as a health or mental health provider specific
to working with patients with chronic pain, length of time in
their current position, past specialized training on treating
chronic pain, and information related to making any prior
referrals to online or technology-mediated health interventions
or resources. The qualitative interview included open-ended
questions related to palatability of the intervention; feasibility
of engagement with veterans with chronic pain; interest in, or
potential concerns regarding, referring veterans to such a
program; and reactions to a short walk-through of the
intervention. Questions about palatability were based on the
“organizational perspective” components of the Practical, Robust
Implementation and Sustainability Model [36] (Multimedia
Appendix 1).

Data Analysis Plan
After data collection, we used provider feedback to (1)
understand the acceptability and potential usability of the
platform in other settings (eg, at the veteran’s home), (2)
examine provider attitudes toward the VACT-CP system, (3)
address any technological or system-specific concerns, and (4)
modify potential plans for the future VACT-CP phase 2 usability
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assessment. Modifications to the interface and protocol were
based on (1) acceptability and feasibility of the VACT-CP
platform and potential treatment components and (2) qualitative
feedback obtained from providers. Individual qualitative
interviews will be analyzed at the end of the full study via the
consensual qualitative research (CQR) approach. The initial
codebook will be used by 2 to 3 coders throughout the data
analysis process to foster multiple perspectives until consensus
is reached among the coders about the meaning of the data. In
addition, at least 1 auditor will check the work of the primary
team of coders and serve to minimize potential bias.

We will report the frequency of emerging domains and themes.
Themes will then be categorized according to the following
CQR groupings: general (include all or all but one of the cases),
typical (include more than half of the cases up to the cutoff for
general), and variant (at least 2 cases up to the cutoff for typical).
We will use these data to discuss broader scientific and
implementation-related barriers and facilitators for interventions
for patients with chronic pain within the VA system. Full data
for this phase will be analyzed at the end of the completed study.

Phase 2: Veteran Usability Assessment

Objective
The objective in phase 2 was to conduct an iterative usability
assessment by pilot-testing VACT-CP components, including
the format, digital ECA guide (Coach Anne), and system via
field-based iterative usability testing (3 waves; n=4-5 per testing
wave, total goal: N=12-15).

Participant Recruitment
Veteran participants for phase 2 were recruited through a variety
of methods, including through providers who shared information
about the study with potential participants, posting flyers
throughout the hospital, and sending mailers to veterans who
received treatment for chronic pain within the past 6 months as
identified via a medical chart review. The inclusion criteria were
as follows: (1) veteran aged ≥18 years; (2) current diagnosis of
noncancer chronic pain; (3) competent to provide written
informed consent; and (4) has a working, high-speed wireless
internet connection at home or is willing to access the website
at the VA Bedford Healthcare System using a provided laptop
computer in a secure space. The exclusion criterion was any
cognitive or physical impairment (eg, auditory or sight issues)
that would interfere with aspects of study participation that
require using a computer or giving verbal feedback.

Usability Testing Procedure
We aimed to have 3 different usability testing waves, with at
least 1 week between each wave to allow enough time to
iteratively address any functionality issues or concerns with the
user interface. The choice of 4 to 5 participants per wave was
based on the finding that approximately 80% of usability
problems can be detected using a sample of 4 to 5 participants
[37]. Usability sessions were conducted remotely using a secure
videoconferencing platform or in person at the Bedford VA
medical center, if preferred by the participant. The goals of
phase 2 were to (1) obtain further feedback on the VACT-CP
treatment by gathering information from veterans via usability

testing designed to assess interest in, satisfaction regarding, and
usability of the online VACT-CP treatment; and (2) iteratively
address any technological concerns. We first completed a
telephone screen to assess whether veterans were eligible
according to our inclusion and exclusion criteria. After the intake
assessment, eligible participants were scheduled for a single
2-hour usability testing session. After providing verbal informed
consent, participants completed a pre–usability testing survey
battery. Subsequently, they were provided with a hyperlink and
their precreated account information and asked to complete the
first and second modules (combined) of the VACT-CP system,
guided by Coach Anne. Participants were instructed to think
aloud as they completed the module and provide their first
reactions to the program. VACT-CP usability was evaluated
along four dimensions: (1) usefulness: whether users can
successfully complete designated tasks on the website, (2)
effectiveness: whether users can accomplish tasks quickly and
easily, (3) learnability: whether users meet predetermined site
navigation goals within a specified period of time, and (4)
satisfaction: how users feel about the website. Objective
measures included usability scales related to content, perceived
usefulness, visual appeal, and overall usability of the system.
A qualitative interview was conducted after the think-aloud
session to gather additional feedback, identify which aspects of
the program were the most or least helpful, and review any
suggested changes. Participants received a US $40 gift card for
their 2-hour digital research session.

Measures

Demographics, Functional Health, and Pain Measures

Demographic measures included questions on pain type and
duration, age, gender identity, race, ethnicity, and education
level. Additional measures will include the Patient Health
Questionnaire-9 [38] and Posttraumatic Stress Disorder
Checklist [39], as well as pain interference (Brief Pain
Inventory) [40] and the Veterans RAND 36-Item Health Survey
(VR-36) [41]. These measures will be used to describe the
demographic and health-related characteristics of the sample.

Media and Technology Use and Attitudes Scale

The Media and Technology Use and Attitudes Scale [42] is a
16-item measure of attitudes toward technology with a 10-point
frequency scale, from 0=never to 10=all the time, that assesses
comfort level, attitudes toward new technology, and use patterns
for mobile technology. This scale is completed before the
VACT-CP interaction session and will be used to describe the
technology attitudes and perceptions of the sample.

System Usability Scale

The System Usability Scale (SUS) [43] is a 10-item measure
that uses a 5-point Likert scale from 1=strongly disagree to
5=strongly agree to assess the usability of a technology. The
SUS, a globally used scale, generates a subjective evaluation
score to determine whether the technology system in its current
form is sufficiently usable. An SUS score of >68 is regarded as
above average usability, and an SUS score of >80 is regarded
as high; when people rate a technology product with an SUS
score of >80, they are likely to recommend it to friends [43].
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Intrinsic Motivation, Usability, and Perceived Usefulness
Scales

The usability survey items are adapted from an existing set of
usability questions to make the questions specific to the
VACT-CP treatment and are informed by the Unified Theory
of Acceptance of Technology [44,45] and the Wilson and
Lankton [46] model, which combines the Technology
Acceptance Model [47] and motivational model of technology
acceptance [48]. The survey items assess the following factors:
intrinsic motivation to use the VACT-CP system, perceived
ease of use, perceived usefulness, and behavioral intention to
use the system. Each item is assessed using a 5-point Likert
scale, and participants are asked to indicate their level of
agreement with each item on a scale from 1=strongly disagree
to 5=strongly agree. Scale scores (agreement ratings averaged
across items for each construct) are then calculated for each of
the following constructs: intrinsic motivation, ease of use,
perceived usefulness, and behavioral intention to use the
VACT-CP system.

Qualitative Combined Usability and Contextual Interview

Participants were observed while working with the VACT-CP
system, including being video recorded and asked questions by
an interviewer. The interview guide (Multimedia Appendix 2)
includes specific questions related to the different parts of the
system (eg, the digital coach design, structure of the modules,
and feedback system). In addition, interviewers query
participants for feedback or information when participants seem
to be confused or report difficulties with the system (eg, What
are you trying to get to from this page? and What could be better
about how this is set up?). All questions are open-ended and
ask about multiple areas of usability and content, such as
problems accessing and using the VACT-CP treatment, the
perceived usefulness or importance of VACT-CP areas of
treatment, and whether the participant would recommend this
treatment to a fellow veteran.

Intervention Revision

Between each wave of testing, information specific to usability
issues was gathered and analyzed to address any technological
issues and revise content. Modifications to the website, module
structure, and overall VACT-CP website framework were made
between each wave based upon acceptability and feasibility of
the online treatment and qualitative feedback obtained from
patients.

Data Analysis Plan
Similar to phase 1, the video recordings and notes made during
the qualitative portion of user testing will be transcribed and
analyzed using Excel (Microsoft Corp). The quantitative data
from the SUS and usability survey will be used to obtain scale
scores that describe each veteran’s general perceptions and
opinions of the usability and content of the VACT-CP system.
This feedback will then be reported in conjunction with
qualitative usability and acceptability data, which will be
analyzed using the modified CQR approach also planned for in
phase 1. In phase 2, the themes generated by these qualitative
data will be used to identify user system issues, general trends
in use of the website, content issues, how well users can

complete an assigned task on the VACT-CP system, and where
they are encountering problems. Using this method, we will
classify all general comments regarding usability as necessary
to include in iterative development and site changes, whereas
variant and typical usability concerns will be discussed within
the research group to decide upon potential ways to incorporate
this feedback into future intervention refinement. Full analysis
of these data is ongoing, although initial general usability issues
have been resolved, and suggestions for website refinement
have already been integrated into the VACT-CP system.

Phase 3: Small Pilot Feasibility RCT

Objective
We will conduct a stage IB pilot feasibility RCT to assess the
usability, feasibility, and acceptability of the VACT-CP system
compared with a WL+TAU control group. This will include (1)
evaluating the usability of the VACT-CP system; (2) assessing
the relative feasibility and acceptability of the VACT-CP
intervention procedure and WL+TAU control, including ease
of recruitment, retention in each condition, treatment receptivity,
attrition and retention in each condition, sustained VACT-CP
website use, and the assessment process; and (3) describing
changes in pain acceptance, valued living, mental and physical
functioning, pain-related interference in daily functioning, and
behavioral avoidance for each group. This trial has been
registered on ClinicalTrials.gov (NCT03655132).

Participant Recruitment
We aim to recruit and complete baseline assessments for up to
60 participants over 15 months to allow for the required 40
participants to be screened as eligible and successfully
randomized. Participants will be screened based on the inclusion
and exclusion criteria. The inclusion criteria will include (1)
veteran aged ≥18 years; (2) current diagnosis of noncancer
chronic pain (as noted in the phase 2 inclusion criteria); (3) has
a working, high-speed wireless internet connection at home or
is willing to access the website over the 7-week intervention at
the VA Bedford Healthcare System using a provided laptop
computer in a secure space; and (4) competent to provide written
informed consent. The exclusion criteria will include (1) any
current or lifetime Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5), psychotic disorder; (2) current
or recent (within 1 month of study entry) DSM-5 alcohol or
drug use disorder; (3) current use of any other chronic
pain–related behavioral or psychological treatment; (4) any
cognitive impairment that would interfere with study
participation; (5) clinically significant suicidality within the
past year; (6) presence of any clinical features requiring a higher
level of care (inpatient or partial hospital treatment); and (7)
any cognitive or physical impairment that would interfere with
aspects of study participation that require using a computer and
providing feedback. Participants with >1 pain diagnosis or
comorbid mental health diagnoses other than those already listed
will not be excluded.

RCT Procedures
Potential participants will be prescreened by telephone to
determine whether study eligibility criteria are met. Individuals
who remain eligible after the telephone prescreen will be
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scheduled for a baseline session during which staff will obtain
informed consent and confirm clinical eligibility through the
Structured Clinical Interview for DSM-5 to assess for potential
psychosis, substance use disorders (SUDs), or clinically
significant suicidality. Eligible participants will complete
self-report measures via an online or mailed paper survey, and
after completion of the survey, they will be randomized in a 1:1
ratio into 4 randomly permuted blocks (10 per block) to either
the VACT-CP condition or the WL+TAU control condition.
Veterans randomized to the VACT-CP condition will receive
7 online weekly modules to be accessed using a desktop or
laptop computer within a secure space at the VA Bedford
Healthcare System. Veterans in the WL+TAU control group
will be provided with a list of common pain resources and
encouraged to connect to their local VA pain clinic if interested

in pain management care. All participants will complete the 4
surveys. At the conclusion of the study, participants in the
WL+TAU condition will be provided with the VACT-CP
website as an optional pain management resource, but they will
not be asked to use it and will not be followed as research
participants. Participants will be compensated US $60 for the
baseline assessment (approximately 1 hour), US $40 at the
midpoint (week 3; approximately 45 minutes), US $60 at the
end of treatment (week 7; approximately 1 hour), and US $40
for the week 11 (1-month follow-up; approximately 40 minutes)
for a total possible compensation of US $200.

VACT-CP Treatment Content and Structure
Table 1 shows the treatment components that will be emphasized
in the VACT-CP program based on previous manualized ACT
for chronic pain treatments and workbooks [15,49-52].

Table 1. Veteran Acceptance and Commitment Therapy for Chronic Pain (VACT-CP) timeline and intervention description.

Intervention componentsModule focusTimeline

The introductory module assesses the nature of the veteran’s pain, past treatments, and experience with

acceptance and mindfulness. Coach Anne provides information on ACTa and assesses the veteran’s
values and goals to help them set a weekly goal.

Introduction to the
VACT-CP program

Week 1

This module focuses more broadly on pain psychoeducation and pain management. Veterans complete
exercises on dealing with cognitive barriers with the goal of changing their own self-identified obstructions
to living a meaningful life.

Behavioral change and
triggers

Week 2

This module uses metaphors and a veteran narrative story to explain and explore concepts of acceptance
and mindfulness, and the veteran completes an acceptance exercise linked to previously identified values.

Acceptance and mindful-
ness

Week 3

This module focuses on the ACT concept of cognitive defusion using psychoeducation about the nature
of language and cognitive barriers to valued living. Metaphors, mindfulness, and ACT exercises are in-
cluded.

Cognitive defusionWeek 4

This module explains the ACT concept of willingness and discusses willingness to experience discomfort
as a means to pursuing important valued living goals. The veteran creates and applies a willingness hier-
archy to identify a goal for the week that embodies values-driven willingness.

WillingnessWeek 5

This module focuses on the ACT concept of committed action. Coach Anne helps the user to identify
personal barriers to committed action and strategies for dealing with these perceived barriers.

Committed actionWeek 6

The final session provides an overview of ACT processes, a review of goals achieved, and reinforces
progress made during the program. This session ends with planning for the “lifelong assignment” of
fully engaging in one’s life.

Valued living wrap-upWeek 7

This module introduces the topic of mindfulness and provides a series of questions to route users to use
exercises that align with their goal for the mindfulness experience. This module is accessible any time
after completing the first module.

Mindfulness exercises
module

Additional
modules

This module provides additional information, links, and resources for care options within the VHAb for
pain, psychiatric conditions, and physical health management.

Additional resourcesAdditional
modules

aACT: acceptance and commitment therapy.
bVHA: Veterans Health Administration.

The 7 online modules that participants will receive as weekly
sessions feature Coach Anne as a digital treatment guide (Figure
1). The website is currently only accessible on desktop and
laptop computers; it is not available as a mobile-enabled website
for mobile phones. Seven modules were chosen, consistent with
reviews of module-based online ACT that suggested that 7 to
8 modules are sufficient to allow users to experience all aspects
of ACT [26]. All content is presented interactively through
text-based 2-way conversations with Coach Anne. Veterans
hear what Coach Anne says and can respond to her queries using
forced-choice text options that will trigger different responses

from Coach Anne as the conversation progresses, allowing the
system to responsively interact in a personalized manner with
the veteran (for an example of our video introduction, refer to
Multimedia Appendix 3). The modules also use videos (eg,
veteran narratives and metaphors), in-module assessments (eg,
values assessments), and interactive exercises for goal setting.
Each week, the user is reminded via an encrypted email to
complete their next online module.

Once a module has been completed, the next week’s module
opens 5 days later to allow for more flexible completion of the

JMIR Res Protoc 2023 | vol. 12 | e45887 | p. 6https://www.researchprotocols.org/2023/1/e45887
(page number not for citation purposes)

Reilly et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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


7 sessions. Thus, the shortest duration over which a user can
complete the VACT-CP protocol is 35 days. The system
prevents the user from completing the next week’s module
immediately because they must wait 5 days for the next module
to open. This was incorporated to provide the user with several
days to meet self-created goals, practice skills, and use other

resources provided through the website as desired. Participants
will be contacted via telephone at week 3 and week 5 to check
in on any usability issues and potential concerns, as well as to
assess for any possible risk related to mood, physical health, or
suicidal ideation. Users can access the website for their entire
participation time (11 weeks).

Figure 1. Screenshot of the Veteran Acceptance and Commitment Therapy for Chronic Pain website program.

Measures

Demographics, Functional Health, and Pain Measures

We will use many of the same surveys from phase 2 in our phase
3 data collection, including the Patient Health Questionnaire-9,
Posttraumatic Stress Disorder Checklist, Brief Pain Inventory,
VR-36, Intrinsic Motivation and Perceived Usefulness Scales
[53], and SUS [54]. In addition, we will collect the information
encapsulated in the following sections.

Feasibility and Acceptability Measures

Feasibility outcomes will include information on recruitment
rates, retention rates within each condition, completion rates,
how often each veteran accesses the website, and any reported
problems with the website. This information will be collected
through open-ended survey items, website data, and through
use of a semistructured post–VACT-CP qualitative interview
(Multimedia Appendix 4).

Pain-Related Daily Functioning

The Pain Outcomes Questionnaire-Short Form [55] is a 19-item
inventory that assesses a patient’s ability to engage in functional
activities related to daily living that may be affected by pain
interference. Each item is rated on an 11-point (0-10) Likert-type
scale and yields an overall average score of all 20 items,
resulting in a total score between 0 and 10. In addition, the scale
contains a pain numeric rating scale item and 5 subscales
measuring (1) activities of daily living, (2) negative affect, (3)
mobility, (4) vitality, and (5) fear.

Pain Acceptance

The Chronic Pain Acceptance Questionnaire-Revised [56] is
20-item survey measuring recognition that pain does not prevent
one from living a valued life. The questionnaire consists of two
subscales: (1) activity engagement (11 items), or the degree to
which one engages in life activities regardless of the pain; and

(2) pain willingness (9 items), or an individual’s willingness to
experience pain. In addition, a total score is created by summing
all items [57]. The scales have shown adequate reliability and
validity and are substantially related to the other measures of
patient functioning [58].

Valued Living

The Chronic Pain Values Inventory [59] is a 12-item self-report
measure of the extent to which a patient is living in accordance
with their values in areas such as work, health, and family, and
which is related to lower perceived disability and pain-related
anxiety, as well as greater reported patient functioning, even in
the context of high levels of pain.

Behavioral Avoidance

The Multidimensional Experiential Avoidance Questionnaire
(MEAQ) [60] is a 62-item self-report measure of experiential
avoidance, including subscales on behavioral avoidance, distress
aversion, procrastination, distraction and suppression, repression
and denial, and distress endurance. The MEAQ has shown good
internal consistency across all subscales, with Cronbach α
averaging .83 across multiple samples [60,61].

Patient Satisfaction With Treatment

The Client Satisfaction Questionnaire-8 [62] is an 8-item scale
that measures global treatment satisfaction based on perceived
treatment quality and effectiveness of the intervention. This
scale has been used at mental health and other health centers
and has acceptable internal consistency (Cronbach α=.83-.93).

Planned Analyses

Sample Size Considerations

Consistent with the recommended stage model for development
of behavioral therapies, the aim of this stage IB pilot feasibility
RCT is to inform future treatment development and evaluation.
Given that prior investigations of ACT have reported effect
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sizes in the large-to-medium range, we expect that the
VACT-CP intervention will also produce at least a medium
treatment effect. To have a power of 0.80 to detect differences
at a 2-tailed α level of .05, a medium effect would require 125
participants. This was beyond the objective and scope of this
preliminary stage IB pilot feasibility RCT. A total sample size
of 40 (n=20, 50%, per group) is consistent with the
recommendation by Rounsaville et al [63] of 15 to 30
participants per condition for stage IB behavioral treatment
development. For phase 3, the total goal for enrollment and
randomization is 40 participants (n=20, 50%, per group) for the
7-week VACT-CP intervention and WL+TAU control groups.
Assuming an attrition rate of 30% after randomization based
on past attrition rates for online behavior interventions [30], we
plan to enroll up to 60 participants to meet our goal of 40
successfully randomized participants.

Primary Analyses

Usability of the VACT-CP system as assessed through the SUS
is the primary outcome for the RCT. Scores for those in the
VACT-CP group will be aggregated and described according
to these metrics, with an SUS score of >68 interpreted as above
average and a score of >80 as high and reflective of a system
that participants are likely to recommend to others [64]. We
will also describe changes on the Usability Survey Scales from
before to after the intervention. Additional feasibility and
usability data will be provided by the semistructured qualitative
interviews and tracking of any telephone calls or emails to
research staff with concerns. Similar to phases 1 and 2, phase
3 analysis of postintervention interview transcripts will use
CQR techniques (eg, coding for and extracting major themes)
to assess both barriers and facilitators for use of the VACT-CP
system, as well as individual demographic user factors that
affect use and perceived usefulness. Finally, we will assess
intervention feasibility by measuring the proportion of
individuals who successfully complete at least 5 (71%)
VACT-CP modules of the total 7, which would be slightly above
the mean percentage of completed sessions observed in previous
online behavior interventions [30].

Secondary Analyses

Secondary exploratory analyses will describe satisfaction with
the VACT-CP system and the potential impact of the
intervention on treatment outcomes related to pain-related
interference in daily functioning and severity (Pain Outcomes
Questionnaire-Short Form), pain acceptance (Chronic Pain
Acceptance Questionnaire-Revised), behavioral avoidance
(MEAQ), valued living (Chronic Pain Values Inventory), and
mental and physical functioning (VR-36 Mental Component
Score and VR-36 Physical Component Score). On the basis of
the intent-to-treat principle, all participants enrolled and
successfully randomized will be included in these analyses, and
the principal investigator will conduct preliminarily analyses
and descriptively report on the pilot RCT outcomes of the
VACT-CP intervention to inform further refinements to it.
Descriptive measures (means and SDs) will be reported for all
outcomes of interest. We anticipate that, for VACT-CP
participants, we will observe increases in the mean scores for
pain acceptance, valued living, and mental and physical
functioning, as well as a decrease in pain-related interference

in daily functioning and behavioral avoidance. In addition, we
predict that there will be small-to-no changes in mean pain
severity levels, given research suggesting that behavior
interventions do not change pain levels for participants with
chronic pain. Given imprecise estimations owing to the pilot’s
small sample size and a lack of power, we will not report
estimates of effect sizes for these specific predictions. However,
we will report descriptive outcomes (means and SDs) between
before and after the intervention as well as between the groups
and use nonparametric testing to report changes in secondary
outcomes at the individual and group levels (pain acceptance,
valued living, and mental and physical functioning, as well as
pain-related interference in daily functioning and behavioral
avoidance).

Ethics Approval
All 3 phases of this study were approved by the institutional
review board of the VA Bedford Healthcare System Research
& Development Committee in Bedford, Massachusetts, United
States (1598754), with initial approval granted in September
2018.

Results

Participant recruitment for phase 3 began in April 2022 and is
currently ongoing. We expect that recruitment will be complete
by April 2023, data collection completed by October 2023, and
primary data analyses completed by late 2023.

Discussion

Potential Applications
Online programs and at-home treatments for chronic pain are
increasingly popular, but there is room to improve the breadth
and efficacy of remote treatment options and to create a more
engaging user experience. The intended outcome product, online
VACT-CP, requires this multiphase project to successfully apply
user-centered design best practices in developing our proposed
intervention. Good usability and acceptability research should
highlight the biggest needs for the proposed end product, but
we cannot know all requirements before beginning the design
processes. Consequently, by having multiple stages of feedback
across multiple stakeholder groups, we will be able to develop
and continually improve on the initial proposed VACT-CP
system. Given the existing research base for our preliminary
system, we believe that this online, ECA-delivered intervention
may be a promising treatment option for chronic pain for the
veteran population.

Limitations and Future Directions
This study includes limitations specifically related to its small
sample size and, therefore, generalizability. However, our
proposed sample size aligns with prior research on the number
of participants needed to assess usability and feasibility. In
addition, the format of the website requires a person to have
access to a laptop or desktop computer because the current
website is not mobile-device enabled. However, as a
proof-of-concept design, successful findings from this study
could be leveraged to further revise the site to allow for mobile
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options. In addition, excluding participants with an active SUD
is a limitation. This comorbidity is common among veterans
with chronic pain, and this online intervention could potentially
assist in both their pain management and substance use owing
to the transdiagnostic nature of ACT interventions. However,
for this preliminary study, such an exclusion is warranted to
ensure that participants are medically stable and not reporting
clinical symptoms that would require a higher level of care. In
the future, it would be useful to allow participants with an active
SUD to participate if interested and as part of their SUD
treatment. Finally, this study will include a majority of veterans
living in 1 region of the country. Further testing could include
multiple sites, including other VA medical centers that serve
more rural populations that would potentially benefit from
efficacious remotely delivered treatments for chronic pain.

Conclusions
This research project has the potential to create an easily
disseminated and highly accessible pain treatment option,
VACT-CP. In addition, the online intervention is potentially
more engaging, accessible, and cost-effective than other existing

versions of ACT for chronic pain. An interdisciplinary research
team, comprising experts in ACT interventions, chronic pain,
and technology-assisted health care assessment and delivery,
will create and refine the VACT-CP system. Multiple stages of
testing with veterans will further refine the intervention as well.
Overall, it is expected that this 3-phase research project will
lead to the development of a veteran-centered pain management
website that helps users to better manage pain-related symptoms
and focus on valued living domains. This study will provide
preliminary feasibility data on whether the VACT-CP system
is usable and acceptable. The final online program would allow
all veterans with a home computer and internet access the option
of an engaging, user-centered pain intervention. The VACT-CP
system may also be particularly well received by, and of interest
to, patients with chronic pain, given the lasting impact of
COVID-19 on increased acceptance of, and interest in, remotely
delivered interventions. After completion of this project, we
will evaluate whether a future study is warranted in the form of
a larger-scale VACT-CP efficacy trial to investigate whether
the intervention improves pain-related functioning and quality
of life.

Acknowledgments
This work was supported by a Career Development Award (CDA-2), supported by the Department of Veterans Affairs Rehabilitation
Research & Development Service (principal investigator: EDR). KSQ was supported by the US Army Research Institute for the
Behavioral and Social Sciences (W911NF-16-1-019), the National Cancer Institute (R01CA258269-01 and R01CA258269-01),
the National Institute of Mental Health (R01MH113234 and R01MH109464), the National Institute on Aging (R01AG071173),
and the Unlikely Collaborators Foundation. The findings and interpretations of the data expressed in this paper are the sole
responsibility of the authors and do not necessarily represent the views of the Department of Veterans Affairs, Department of the
Army, or the Unlikely Collaborator Foundation.

Data Availability
Owing to privacy and ethical considerations, the final data sets underlying publications resulting from this research will not be
publicly shared outside of the Department of Veterans Affairs. On request and with principal investigator (EDR) permission, a
deidentified, anonymized data set will be created and shared pursuant to a data use agreement, appropriately limiting the use of
the data set and prohibiting the recipient from identifying or reidentifying (or taking steps to identify or reidentify) any individual
whose data are included in the data set.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Phase 1: Veteran Acceptance and Commitment Therapy for Chronic Pain provider interview protocol.
[PDF File (Adobe PDF File), 192 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Phase 2: Usability and contextual interview protocol.
[PDF File (Adobe PDF File), 164 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Introductory tutorial video of the Veteran Acceptance and Commitment Therapy for Chronic Pain online program.
[MP4 File (MP4 Video), 27003 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Phase 3: Veteran Acceptance and Commitment Therapy for Chronic Pain postintervention feedback interview.

JMIR Res Protoc 2023 | vol. 12 | e45887 | p. 9https://www.researchprotocols.org/2023/1/e45887
(page number not for citation purposes)

Reilly et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v12i1e45887_app1.pdf&filename=56a3a13bf4840bea72fcf7986578f529.pdf
https://jmir.org/api/download?alt_name=resprot_v12i1e45887_app1.pdf&filename=56a3a13bf4840bea72fcf7986578f529.pdf
https://jmir.org/api/download?alt_name=resprot_v12i1e45887_app2.pdf&filename=bd06f010914b1fc441e9d85829a16630.pdf
https://jmir.org/api/download?alt_name=resprot_v12i1e45887_app2.pdf&filename=bd06f010914b1fc441e9d85829a16630.pdf
https://jmir.org/api/download?alt_name=resprot_v12i1e45887_app3.mp4&filename=657a45cc0334ac0e26847074a9c50734.mp4
https://jmir.org/api/download?alt_name=resprot_v12i1e45887_app3.mp4&filename=657a45cc0334ac0e26847074a9c50734.mp4
http://www.w3.org/Style/XSL
http://www.renderx.com/


[PDF File (Adobe PDF File), 150 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Summary statement by Career Development Program Panel II - Rehabilitation Research and Development Parent IRG - Office
of Research & Development (National Institutes of Health, USA).
[PDF File (Adobe PDF File), 149 KB-Multimedia Appendix 5]

References

1. Kerns RD, Otis J, Rosenberg R, Reid MC. Veterans' reports of pain and associations with ratings of health, health-risk
behaviors, affective distress, and use of the healthcare system. J Rehabil Res Dev 2003;40(5):371-379 [FREE Full text]
[doi: 10.1682/jrrd.2003.09.0371] [Medline: 15080222]

2. Treede R, Rief W, Barke A, Aziz Q, Bennett MI, Benoliel R, et al. A classification of chronic pain for ICD-11. Pain 2015
Jun;156(6):1003-1007 [FREE Full text] [doi: 10.1097/j.pain.0000000000000160] [Medline: 25844555]

3. Dahlhamer J, Lucas J, Zelaya C, Nahin R, Mackey S, DeBar L, et al. Prevalence of chronic pain and high-impact chronic
pain among adults - United States, 2016. MMWR Morb Mortal Wkly Rep 2018 Sep 14;67(36):1001-1006 [FREE Full text]
[doi: 10.15585/mmwr.mm6736a2] [Medline: 30212442]

4. MMWR. Morbidity and mortality weekly report, Vol. 67, no. 36, September 14, 2018. Centers for Disease Control and
Prevention (U.S.). URL: https://stacks.cdc.gov/view/cdc/58921 [accessed 2023-01-11]

5. Minegishi T, Frakt AB, Garrido MM, Gellad WF, Hausmann LR, Lewis ET, et al. Randomized program evaluation of the
Veterans Health Administration Stratification Tool for Opioid Risk Mitigation (STORM): a research and clinical operations
partnership to examine effectiveness. Subst Abus 2019 Jan 08;40(1):14-19 [FREE Full text] [doi:
10.1080/08897077.2018.1540376] [Medline: 30620691]

6. Nahin RL. Severe pain in veterans: the effect of age and sex, and comparisons with the general population. J Pain 2017
Mar;18(3):247-254 [FREE Full text] [doi: 10.1016/j.jpain.2016.10.021] [Medline: 27884688]

7. Oliva EM, Bowe T, Tavakoli S, Martins S, Lewis ET, Paik M, et al. Development and applications of the Veterans Health
Administration's Stratification Tool for Opioid Risk Mitigation (STORM) to improve opioid safety and prevent overdose
and suicide. Psychol Serv 2017 Feb;14(1):34-49. [doi: 10.1037/ser0000099] [Medline: 28134555]

8. Lin L, Peltzman T, McCarthy JF, Oliva EM, Trafton JA, Bohnert AS. Changing trends in opioid overdose deaths and
prescription opioid receipt among veterans. Am J Prev Med 2019 Jul;57(1):106-110. [doi: 10.1016/j.amepre.2019.01.016]
[Medline: 31128955]

9. Vital signs: overdoses of prescription opioid pain relievers and other drugs among women — United States, 1999–2010.
Centers for Disease Control and Prevention. URL: https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6226a3.htm
[accessed 2023-01-11]

10. Chou R, Fanciullo GJ, Fine PG, Adler JA, Ballantyne JC, Davies P, American Pain Society-American Academy of Pain
Medicine Opioids Guidelines Panel. Clinical guidelines for the use of chronic opioid therapy in chronic noncancer pain. J
Pain 2009 Feb;10(2):113-130 [FREE Full text] [doi: 10.1016/j.jpain.2008.10.008] [Medline: 19187889]

11. Martell BA, O'Connor PG, Kerns RD, Becker WC, Morales KH, Kosten TR, et al. Systematic review: opioid treatment for
chronic back pain: prevalence, efficacy, and association with addiction. Ann Intern Med 2007 Jan 16;146(2):116-127. [doi:
10.7326/0003-4819-146-2-200701160-00006] [Medline: 17227935]

12. Kerns R, Brandt C, Peduzzi P. NIH-DoD-VA pain management collaboratory. Pain Med 2019 Dec 01;20(12):2336-2345
[FREE Full text] [doi: 10.1093/pm/pnz186] [Medline: 31807788]

13. Cohen SP, Vase L, Hooten WM. Chronic pain: an update on burden, best practices, and new advances. Lancet 2021
May;397(10289):2082-2097. [doi: 10.1016/s0140-6736(21)00393-7]

14. Hann KE, McCracken LM. A systematic review of randomized controlled trials of acceptance and commitment therapy
for adults with chronic pain: outcome domains, design quality, and efficacy. J Contextual Behav Sci 2014 Oct;3(4):217-227.
[doi: 10.1016/j.jcbs.2014.10.001]

15. Hughes LS, Clark J, Colclough JA, Dale E, McMillan D. Acceptance and commitment therapy (ACT) for chronic pain: a
systematic review and meta-analyses. Clin J Pain 2017 Jun;33(6):552-568. [doi: 10.1097/AJP.0000000000000425] [Medline:
27479642]

16. Veehof MM, Trompetter HR, Bohlmeijer ET, Schreurs KM. Acceptance- and mindfulness-based interventions for the
treatment of chronic pain: a meta-analytic review. Cogn Behav Ther 2016 Jan 28;45(1):5-31. [doi:
10.1080/16506073.2015.1098724] [Medline: 26818413]

17. Dindo L, Johnson AL, Lang B, Rodrigues M, Martin L, Jorge R. Development and evaluation of an 1-day acceptance and
commitment therapy workshop for veterans with comorbid chronic pain, TBI, and psychological distress: outcomes from
a pilot study. Contemp Clin Trials 2020 Mar;90:105954 [FREE Full text] [doi: 10.1016/j.cct.2020.105954] [Medline:
32032736]

JMIR Res Protoc 2023 | vol. 12 | e45887 | p. 10https://www.researchprotocols.org/2023/1/e45887
(page number not for citation purposes)

Reilly et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v12i1e45887_app4.pdf&filename=318fdf005ed1f255f2ac68aceecb3e58.pdf
https://jmir.org/api/download?alt_name=resprot_v12i1e45887_app4.pdf&filename=318fdf005ed1f255f2ac68aceecb3e58.pdf
https://jmir.org/api/download?alt_name=resprot_v12i1e45887_app5.pdf&filename=024d07bae02f2e1605d7eabe0d1d9dfa.pdf
https://jmir.org/api/download?alt_name=resprot_v12i1e45887_app5.pdf&filename=024d07bae02f2e1605d7eabe0d1d9dfa.pdf
https://www.rehab.research.va.gov/jour/03/40/5/pdf/Kerns.pdf
http://dx.doi.org/10.1682/jrrd.2003.09.0371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15080222&dopt=Abstract
https://europepmc.org/abstract/MED/25844555
http://dx.doi.org/10.1097/j.pain.0000000000000160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25844555&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6736a2
http://dx.doi.org/10.15585/mmwr.mm6736a2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30212442&dopt=Abstract
https://stacks.cdc.gov/view/cdc/58921
https://europepmc.org/abstract/MED/30620691
http://dx.doi.org/10.1080/08897077.2018.1540376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30620691&dopt=Abstract
https://europepmc.org/abstract/MED/27884688
http://dx.doi.org/10.1016/j.jpain.2016.10.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27884688&dopt=Abstract
http://dx.doi.org/10.1037/ser0000099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28134555&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2019.01.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31128955&dopt=Abstract
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6226a3.htm
https://linkinghub.elsevier.com/retrieve/pii/S1526-5900(08)00831-6
http://dx.doi.org/10.1016/j.jpain.2008.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19187889&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-146-2-200701160-00006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17227935&dopt=Abstract
https://europepmc.org/abstract/MED/31807788
http://dx.doi.org/10.1093/pm/pnz186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31807788&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(21)00393-7
http://dx.doi.org/10.1016/j.jcbs.2014.10.001
http://dx.doi.org/10.1097/AJP.0000000000000425
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27479642&dopt=Abstract
http://dx.doi.org/10.1080/16506073.2015.1098724
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26818413&dopt=Abstract
https://europepmc.org/abstract/MED/32032736
http://dx.doi.org/10.1016/j.cct.2020.105954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32032736&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


18. Wetherell J, Afari N, Rutledge T, Sorrell JT, Stoddard JA, Petkus AJ, et al. A randomized, controlled trial of acceptance
and commitment therapy and cognitive-behavioral therapy for chronic pain. Pain 2011 Sep;152(9):2098-2107. [doi:
10.1016/j.pain.2011.05.016] [Medline: 21683527]

19. Frank J, Carey E, Nolan C, Kerns RD, Sandbrink F, Gallagher R, et al. Increased nonopioid chronic pain treatment in the
Veterans Health Administration, 2010-2016. Pain Med 2019 May 01;20(5):869-877. [doi: 10.1093/pm/pny149] [Medline:
30137520]

20. Trafton JA, Martins SB, Michel MC, Wang D, Tu SW, Clark DJ, et al. Designing an automated clinical decision support
system to match clinical practice guidelines for opioid therapy for chronic pain. Implement Sci 2010 Apr 12;5(1):26 [FREE
Full text] [doi: 10.1186/1748-5908-5-26] [Medline: 20385018]

21. Heapy AA, Higgins DM, Goulet JL, LaChappelle KM, Driscoll MA, Czlapinski RA, et al. Interactive voice response-based
self-management for chronic back pain: the COPES noninferiority randomized trial. JAMA Intern Med 2017 Jun
01;177(6):765-773 [FREE Full text] [doi: 10.1001/jamainternmed.2017.0223] [Medline: 28384682]

22. Smith J, Faux S, Gardner T, Hobbs MJ, James MA, Joubert AE, et al. Reboot online: a randomized controlled trial comparing
an online multidisciplinary pain management program with usual care for chronic pain. Pain Med 2019 Dec
01;20(12):2385-2396 [FREE Full text] [doi: 10.1093/pm/pnz208] [Medline: 31498393]

23. Moman RN, Dvorkin J, Pollard EM, Wanderman R, Murad MH, Warner DO, et al. A systematic review and meta-analysis
of unguided electronic and mobile health technologies for chronic pain-is it time to start prescribing electronic health
applications? Pain Med 2019 Nov 01;20(11):2238-2255 [FREE Full text] [doi: 10.1093/pm/pnz164] [Medline: 31386151]

24. Ybarra ML, Eaton WW. Internet-based mental health interventions. Ment Health Serv Res 2005 Jun;7(2):75-87. [doi:
10.1007/s11020-005-3779-8] [Medline: 15974154]

25. Report on promoting internet access service for veterans. Federal Communications Commission. URL: https://www.fcc.gov/
document/report-promoting-internet-access-service-veterans [accessed 2023-01-11]

26. van de Graaf DL, Trompetter HR, Smeets T, Mols F. Online Acceptance and Commitment Therapy (ACT) interventions
for chronic pain: a systematic literature review. Internet Interv 2021 Dec;26:100465 [FREE Full text] [doi:
10.1016/j.invent.2021.100465] [Medline: 34660209]

27. Cesuroglu T, Syurina E, Feron F, Krumeich A. Other side of the coin for personalised medicine and healthcare: content
analysis of 'personalised' practices in the literature. BMJ Open 2016 Jul 13;6(7):e010243 [FREE Full text] [doi:
10.1136/bmjopen-2015-010243] [Medline: 27412099]

28. Rosser BA, McCullagh P, Davies R, Mountain GA, McCracken L, Eccleston C. Technology-mediated therapy for chronic
pain management: the challenges of adapting behavior change interventions for delivery with pervasive communication
technology. Telemed J E Health 2011 Apr;17(3):211-216 [FREE Full text] [doi: 10.1089/tmj.2010.0136] [Medline:
21375412]

29. Kocaballi AB, Berkovsky S, Quiroz JC, Laranjo L, Tong HL, Rezazadegan D, et al. The personalization of conversational
agents in health care: systematic review. J Med Internet Res 2019 Nov 07;21(11):e15360 [FREE Full text] [doi:
10.2196/15360] [Medline: 31697237]

30. Martorella G, Boitor M, Berube M, Fredericks S, Le May S, Gélinas C. Tailored web-based interventions for pain: systematic
review and meta-analysis. J Med Internet Res 2017 Nov 10;19(11):e385 [FREE Full text] [doi: 10.2196/jmir.8826] [Medline:
29127076]

31. Bickmore T, Pfeifer LM, Byron D, Forsythe S, Henault LE, Jack BW, et al. Usability of conversational agents by patients
with inadequate health literacy: evidence from two clinical trials. J Health Commun 2010;15 Suppl 2:197-210 [FREE Full
text] [doi: 10.1080/10810730.2010.499991] [Medline: 20845204]

32. Abdulrahman A, Richards D, Bilgin AA. Changing users’ health behaviour intentions through an embodied conversational
agent delivering explanations based on users’ beliefs and goals. Behav Inform Technol 2022 May 14:1-19 [FREE Full text]
[doi: 10.1080/0144929x.2022.2073269]

33. Gardiner PM, McCue KD, Negash LM, Cheng T, White LF, Yinusa-Nyahkoon L, et al. Engaging women with an embodied
conversational agent to deliver mindfulness and lifestyle recommendations: a feasibility randomized control trial. Patient
Educ Couns 2017 Sep;100(9):1720-1729 [FREE Full text] [doi: 10.1016/j.pec.2017.04.015] [Medline: 28495391]

34. Tanaka H, Negoro H, Iwasaka H, Nakamura S. Embodied conversational agents for multimodal automated social skills
training in people with autism spectrum disorders. PLoS One 2017 Aug 10;12(8):e0182151 [FREE Full text] [doi:
10.1371/journal.pone.0182151] [Medline: 28796781]

35. Kramer L, Blok M, van Velsen L, Mulder BC, de Vet E. Supporting eating behaviour of community-dwelling older adults:
co-design of an embodied conversational agent. Design Health (Abingdon) 2021;5(1):120-139 [FREE Full text] [doi:
10.1080/24735132.2021.1885592] [Medline: 34381936]

36. Feldstein AC, Glasgow RE. A practical, robust implementation and sustainability model (PRISM) for integrating research
findings into practice. Jt Comm J Qual Patient Saf 2008 Apr;34(4):228-243. [doi: 10.1016/s1553-7250(08)34030-6]
[Medline: 18468362]

37. Virzi RA. Refining the test phase of usability evaluation: how many subjects is enough? Hum Factors 2016 Nov
23;34(4):457-468 [FREE Full text] [doi: 10.1177/001872089203400407]

JMIR Res Protoc 2023 | vol. 12 | e45887 | p. 11https://www.researchprotocols.org/2023/1/e45887
(page number not for citation purposes)

Reilly et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.pain.2011.05.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21683527&dopt=Abstract
http://dx.doi.org/10.1093/pm/pny149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30137520&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-5-26
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-5-26
http://dx.doi.org/10.1186/1748-5908-5-26
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20385018&dopt=Abstract
https://europepmc.org/abstract/MED/28384682
http://dx.doi.org/10.1001/jamainternmed.2017.0223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28384682&dopt=Abstract
https://doi.org/10.1093/pm/pnz208
http://dx.doi.org/10.1093/pm/pnz208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31498393&dopt=Abstract
https://doi.org/10.1093/pm/pnz164
http://dx.doi.org/10.1093/pm/pnz164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31386151&dopt=Abstract
http://dx.doi.org/10.1007/s11020-005-3779-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15974154&dopt=Abstract
https://www.fcc.gov/document/report-promoting-internet-access-service-veterans
https://www.fcc.gov/document/report-promoting-internet-access-service-veterans
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(21)00105-6
http://dx.doi.org/10.1016/j.invent.2021.100465
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34660209&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=27412099
http://dx.doi.org/10.1136/bmjopen-2015-010243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27412099&dopt=Abstract
https://core.ac.uk/reader/161908528?utm_source=linkout
http://dx.doi.org/10.1089/tmj.2010.0136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21375412&dopt=Abstract
https://www.jmir.org/2019/11/e15360/
http://dx.doi.org/10.2196/15360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31697237&dopt=Abstract
https://www.jmir.org/2017/11/e385/
http://dx.doi.org/10.2196/jmir.8826
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29127076&dopt=Abstract
https://doi.org/10.1080/10810730.2010.499991
https://doi.org/10.1080/10810730.2010.499991
http://dx.doi.org/10.1080/10810730.2010.499991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20845204&dopt=Abstract
https://doi-org.ezproxysuf.flo.org/10.1080/0144929x.2022.2073269
http://dx.doi.org/10.1080/0144929x.2022.2073269
https://europepmc.org/abstract/MED/28495391
http://dx.doi.org/10.1016/j.pec.2017.04.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28495391&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0182151
http://dx.doi.org/10.1371/journal.pone.0182151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28796781&dopt=Abstract
https://europepmc.org/abstract/MED/34381936
http://dx.doi.org/10.1080/24735132.2021.1885592
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34381936&dopt=Abstract
http://dx.doi.org/10.1016/s1553-7250(08)34030-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18468362&dopt=Abstract
https://doi.org/10.1177/001872089203400407
http://dx.doi.org/10.1177/001872089203400407
http://www.w3.org/Style/XSL
http://www.renderx.com/


38. Kroenke K, Spitzer RL. The PHQ-9: a new depression diagnostic and severity measure. Psychiatric Annals 2002
Sep;32(9):509-515 [FREE Full text] [doi: 10.3928/0048-5713-20020901-06]

39. Blevins CA, Weathers FW, Davis MT, Witte TK, Domino JL. The posttraumatic stress disorder checklist for DSM-5
(PCL-5): development and initial psychometric evaluation. J Trauma Stress 2015 Dec;28(6):489-498. [doi: 10.1002/jts.22059]
[Medline: 26606250]

40. Cleeland CS. Brief Pain Inventory Short Form (BPI-SF). APA PsycTests. 1991. URL: https://psycnet.apa.org/
doiLanding?doi=10.1037%2Ft04175-000 [accessed 2021-02-25]

41. Selim AJ, Rogers W, Fleishman JA, Qian SX, Fincke BG, Rothendler JA, et al. Updated U.S. population standard for the
Veterans RAND 12-item Health Survey (VR-12). Qual Life Res 2009 Feb 3;18(1):43-52. [doi: 10.1007/s11136-008-9418-2]
[Medline: 19051059]

42. Rosen L, Whaling K, Carrier L, Cheever N, Rokkum J. The media and technology usage and attitudes scale: an empirical
investigation. Comput Human Behav 2013 Nov 01;29(6):2501-2511 [FREE Full text] [doi: 10.1016/j.chb.2013.06.006]
[Medline: 25722534]

43. Brooke J. SUS: a retrospective. J Usability Stud 2013;8(2):29-40 [FREE Full text]
44. Venkatesh V, Morris M, Davis G, Davis F. User acceptance of information technology: toward a unified view. MIS Q

2003;27(3):425. [doi: 10.2307/30036540]
45. Venkatesh V, Speier C, Morris MG. User acceptance enablers in individual decision making about technology: toward an

integrated model. Decision Sci 2002 Mar;33(2):297-316 [FREE Full text] [doi: 10.1111/j.1540-5915.2002.tb01646.x]
46. Wilson EV, Lankton NK. Modeling patients' acceptance of provider-delivered e-health. J Am Med Inform Assoc

2004;11(4):241-248 [FREE Full text] [doi: 10.1197/jamia.M1475] [Medline: 15064290]
47. Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q 1989

Sep;13(3):319 [FREE Full text] [doi: 10.2307/249008]
48. Davis FD, Bagozzi RP, Warshaw PR. Extrinsic and intrinsic motivation to use computers in the workplace. J Appl Social

Pyschol 1992 Jul;22(14):1111-1132 [FREE Full text] [doi: 10.1111/j.1559-1816.1992.tb00945.x]
49. Dahl J, Wilson K, Luciano C. Acceptance and Commitment Therapy for Chronic Pain. Oakland, California, United States:

New Harbinger Publications; Apr 05, 2005.
50. Dahl JA, Lundgren T. Living Beyond Your Pain Using Acceptance and Commitment Therapy to Ease Chronic Pain.

Oakland, California, United States: New Harbinger Publications; 2006.
51. Kabat-Zinn J. Full Catastrophe Living Using the Wisdom of Your Body and Mind to Face Stress, Pain, and Illness. New

York, NY: Delta Trade Paperbacks; 1991.
52. Dahl JA, Luciano C, Wilson K. Acceptance and Commitment Therapy for Chronic Pain. Oakland, California, United States:

New Harbinger Publications; 2005.
53. Venkatesh V. Determinants of perceived ease of use: integrating control, intrinsic motivation, and emotion into the technology

acceptance model. Inform Syst Res 2000 Dec;11(4):342-365 [FREE Full text] [doi: 10.1287/isre.11.4.342.11872]
54. Brooke J. SUS: a quick and dirty usability scale. Syst Usability Scale 1995. [doi: 10.1201/9781498710411-35]
55. Clark ME, Gironda RJ, Young RW. Development and validation of the Pain Outcomes Questionnaire-VA. J Rehabil Res

Dev 2003;40(5):381-395 [FREE Full text] [doi: 10.1682/jrrd.2003.09.0381] [Medline: 15080223]
56. McCracken LM, Vowles KE, Eccleston C. Acceptance of chronic pain: component analysis and a revised assessment

method. Pain 2004 Jan;107(1-2):159-166. [doi: 10.1016/j.pain.2003.10.012] [Medline: 14715402]
57. Vowles K, McCracken L, McLeod C, Eccleston C. The Chronic Pain Acceptance Questionnaire: confirmatory factor

analysis and identification of patient subgroups. Pain 2008 Nov 30;140(2):284-291. [doi: 10.1016/j.pain.2008.08.012]
[Medline: 18824301]

58. McCracken LM, Vowles KE, Eccleston C. Acceptance-based treatment for persons with complex, long standing chronic
pain: a preliminary analysis of treatment outcome in comparison to a waiting phase. Behav Res Ther 2005
Oct;43(10):1335-1346. [doi: 10.1016/j.brat.2004.10.003] [Medline: 16086984]

59. McCracken S, Yang SY. The role of values in a contextual cognitive-behavioral approach to chronic pain. Pain 2006
Jul;123(1-2):137-145 [FREE Full text] [doi: 10.1016/j.pain.2006.02.021] [Medline: 16564627]

60. Gámez W, Chmielewski M, Kotov R, Ruggero C, Watson D. Development of a measure of experiential avoidance: the
Multidimensional Experiential Avoidance Questionnaire. Psychol Assess 2011 Sep;23(3):692-713. [doi: 10.1037/a0023242]
[Medline: 21534697]

61. Sahdra BK, Ciarrochi J, Parker P, Scrucca L. Using genetic algorithms in a large nationally representative American sample
to abbreviate the Multidimensional Experiential Avoidance Questionnaire. Front Psychol 2016 Feb 24;7:189 [FREE Full
text] [doi: 10.3389/fpsyg.2016.00189] [Medline: 26941672]

62. Attkisson C, Zwick R. The client satisfaction questionnaire. psychometric properties and correlations with service utilization
and psychotherapy outcome. Eval Program Plann 1982;5(3):233-237. [doi: 10.1016/0149-7189(82)90074-x] [Medline:
10259963]

63. Rounsaville BJ, Carroll KM, Onken LS. A stage model of behavioral therapies research: getting started and moving on
from stage I. Clin Psychol Sci Pract 2001;8(2):133-142 [FREE Full text] [doi: 10.1093/clipsy.8.2.133]

64. Lewis JR, Sauro J. Item benchmarks for the System Usability Scale. J Usability Stud 2018;13(3):158-167 [FREE Full text]

JMIR Res Protoc 2023 | vol. 12 | e45887 | p. 12https://www.researchprotocols.org/2023/1/e45887
(page number not for citation purposes)

Reilly et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://doi.org/10.3928/0048-5713-20020901-06
http://dx.doi.org/10.3928/0048-5713-20020901-06
http://dx.doi.org/10.1002/jts.22059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26606250&dopt=Abstract
https://psycnet.apa.org/doiLanding?doi=10.1037%2Ft04175-000
https://psycnet.apa.org/doiLanding?doi=10.1037%2Ft04175-000
http://dx.doi.org/10.1007/s11136-008-9418-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19051059&dopt=Abstract
https://europepmc.org/abstract/MED/25722534
http://dx.doi.org/10.1016/j.chb.2013.06.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25722534&dopt=Abstract
https://uxpajournal.org/sus-a-retrospective/
http://dx.doi.org/10.2307/30036540
https://doi.org/10.1111/j.1540-5915.2002.tb01646.x
http://dx.doi.org/10.1111/j.1540-5915.2002.tb01646.x
https://europepmc.org/abstract/MED/15064290
http://dx.doi.org/10.1197/jamia.M1475
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15064290&dopt=Abstract
https://doi.org/10.2307/249008
http://dx.doi.org/10.2307/249008
https://doi.org/10.1111/j.1559-1816.1992.tb00945.x
http://dx.doi.org/10.1111/j.1559-1816.1992.tb00945.x
http://www.jstor.org/stable/23011042
http://dx.doi.org/10.1287/isre.11.4.342.11872
http://dx.doi.org/10.1201/9781498710411-35
https://www.rehab.research.va.gov/jour/03/40/5/pdf/Clark.pdf
http://dx.doi.org/10.1682/jrrd.2003.09.0381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15080223&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2003.10.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14715402&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2008.08.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18824301&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2004.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16086984&dopt=Abstract
https://doi.org/10.1016/j.pain.2006.02.021
http://dx.doi.org/10.1016/j.pain.2006.02.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16564627&dopt=Abstract
http://dx.doi.org/10.1037/a0023242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21534697&dopt=Abstract
https://europepmc.org/abstract/MED/26941672
https://europepmc.org/abstract/MED/26941672
http://dx.doi.org/10.3389/fpsyg.2016.00189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26941672&dopt=Abstract
http://dx.doi.org/10.1016/0149-7189(82)90074-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10259963&dopt=Abstract
https://doi.org/10.1093/clipsy.8.2.1
http://dx.doi.org/10.1093/clipsy.8.2.133
https://uxpajournal.org/item-benchmarks-system-usability-scale-sus/
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
ACT: acceptance and commitment therapy
CQR: consensual qualitative research
DSM-5: Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
ECA: embodied conversational agent
MEAQ: Multidimensional Experiential Avoidance Questionnaire
RCT: randomized controlled trial
SUD: substance use disorder
SUS: System Usability Scale
VA: Veterans Affairs
VACT-CP: Veteran Acceptance and Commitment Therapy for Chronic Pain
VHA: Veterans Health Administration
VR-36: Veterans RAND 36-Item Health Survey
WL+TAU: waitlist plus treatment-as-usual
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