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Abstract 

Background  The shift toward a patient-centered and whole health care model offers a promising approach 
for the management of symptoms among veterans with chronic multisymptom illness (CMI). A behavioral interven-
tion aimed at reducing cognitive control dysregulation which is a component of impairments common among veter-
ans with CMI may be helpful. Therefore, a pilot study was conducted to explore the feasibility, safety, and acceptability 
of a telehealth mental and physical (MAP) training intervention among veterans with CMI.

Methods  Utilizing a two-arm randomized trial, participants were either randomized to 8 weeks of a directed MAP 
training protocol (dMAP) that received weekly guidance via text messaging or 8 weeks of self-guided MAP train-
ing (sgMAP) which did not receive guidance aside from the intervention goals. The MAP intervention was the same 
for both groups except for the delivery and consisted of two MAP training sessions and one telephone health 
coaching session per week. The primary aim of the study was to evaluate the feasibility (e.g., recruitment, retention, 
and adherence rates; amount of missing data), safety (e.g., adverse events), and acceptability (e.g., satisfaction) of a tel-
ehealth MAP intervention.

Results  Out of 44 potentially eligible veterans, 26 were randomized to either the dMAP group (n = 13) or the sgMAP 
group (n = 13), resulting in a recruitment rate of 59% (26/44 patients). Two participants withdrew after randomiza-
tion, resulting in 24 participants used for analyses. The retention rates at endpoint and 3-month follow-up were 
79.2% (19/24; dMAP:sgMAP = 9:10) and 62.5% (15/24; dMAP:sgMAP = 7:8), respectively. Participants completed 
an average of 48.2% of the MAP sessions (7.7/16 sessions; dMAP:sgMAP = 7.9:7.5 sessions) and 82.8% of the health 
coaching sessions (6.6/8 sessions; dMAP:sgMAP = 7.2:6.2 sessions). Missing data was minimal, and no adverse events 
related to the study were reported. Acceptability was high as veterans were satisfied with the wearables and valued 
the health coaching support.

Conclusions  This pilot study provides insights into the feasibility of a large-scale randomized control trial that pro-
motes meditation and physical activity to augment cognitive control to facilitate self-regulation. Future efforts should 
expand recruitment strategies and add internal data quality monitoring.
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Key messages regarding feasibility

•	 What uncertainties existed regarding the feasibility?

	 The traditional method for administering mental and 
physical (MAP) training has predominantly been in 
person within a group setting. Recent efforts have 
explored the feasibility of a virtual MAP training 
intervention during the COVID-19 pandemic; how-
ever, adherence rates were lower than expected and 
the remote delivery of MAP training has not been 
studied among veterans. Therefore, a pilot study was 
designed to examine the feasibility of delivering a 
telehealth MAP training intervention that combined 
distance-based technology with health coaching 
among veterans with chronic multisymptom illness.

•	 What are the key feasibility findings?
	 The key feasibility findings from this pilot study 

included poor recruitment potential (due to the con-
servative eligibility criteria applied to a chronically ill 
veteran population), a high retention rate, adherence 
rates just below the progression threshold, a mini-
mal amount of missing data, and no adverse events 
related to the study were reported. Participants 
provided positive feedback regarding the monitor-
ing capabilities of wearables and satisfaction with 
health coaching because of the increased support and 
accountability.

•	 What are the implications of the feasibility findings 
for the design of the main study?

	 This pilot study demonstrated that the combination 
of distance-based technology (e.g., apps and a wear-
able device) and health coaching for delivering a tel-
ehealth MAP intervention is feasible and safe among 
veterans with CMI; however, some slight modifica-
tions to the methods are warranted. Future efforts 
will need to expand recruitment strategies and add 
internal monitoring for data quality issues.

Background
Chronic multisymptom illness (CMI) is a complex condi-
tion that encompasses a wide array of persistent, medi-
cally unexplainable symptoms that impact quality of life, 
particularly for veterans. The estimated prevalence of 
CMI in veterans is approximately between 25 and 50%, 
thus representing a significant challenge for healthcare 

providers [1]. Although typically associated with veterans 
who served during the 1990/1991 Gulf War (commonly 
referred to as Gulf War illness [2]), 50% of surveyed vet-
erans who deployed in Operation Enduring Freedom 
(OEF), Operation Iraqi Freedom (OIF), or Operation 
New Dawn (OND) also suffered from CMI [3], with a 
recent study reporting over twice as many cases of CMI 
among female OEF/OIF/OND veterans compared to 
women Veterans Health Administration (VHA) users of 
the same period [4].

The Department of Veterans Affairs (VA) and Depart-
ment of Defense recently published an update to their 
evidence-based clinical practice guidelines for military 
populations with CMI, which emphasized the impor-
tance of developing an individualized management plan 
that monitors “progress toward personal goals” [1]. These 
clinical recommendations align with the broader VA 
Whole Health patient-driven health care model as well as 
principles of health coaching-related behavioral change. 
A pivotal factor needed for engaging in this level of self-
care is cognitive control which enables individuals to 
plan and develop personal goals [5]. However, cognitive 
control dysregulation is a central component of impair-
ments that are common in veterans with CMI. Therefore, 
they may encounter obstacles to recovery, adherence to 
self-regulation practices, and achievement of individual 
goals (e.g., health, professional, personal).

The application of neuroscience methods focused on 
promoting neurogenesis and learning may offer a brain 
health-facilitating intervention that benefits cognitive 
function [6] and enhances cognitive control capacity. 
The combination of mental and physical (MAP) training, 
based on the notion that increases in neuron numbers 
(from physical activity) and activity-dependent survival 
of neurons (from the cognitive challenge of meditation), 
offers a unique approach intended to benefit both cog-
nition and brain health [7]. These practices have been 
extensively studied separately [8–15]; however, recent 
evidence indicates an advantage in combining both 
mental and physical training together to effectively aug-
ment cognitive control and reduce symptoms of anxiety, 
depression, and trauma [16–19] as well as improve over-
all well-being [20]. Moreover, MAP interventions have 
demonstrated increased oxygen consumption associated 
with aerobic fitness [18], neural responsivity of cognitive 
control event-related potentials [19], and hippocampal-
mediated learning discrimination [21].

https://clinicaltrials.gov/study/NCT04164667
https://clinicaltrials.gov/study/NCT04164667
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The traditional method for administering MAP train-
ing has predominantly been in person within a group set-
ting, which has limited accessibility. Recent efforts have 
explored the feasibility of a virtual MAP training inter-
vention during the COVID-19 pandemic that combined 
live-streamed sessions with unsupervised pre-recorded 
sessions and demonstrated favorable mental health and 
wellbeing outcomes [20]. However, adherence rates were 
lower than expected, and the remote delivery of MAP 
training has not been studied among veterans [20]. This 
emphasizes the need for additional research demonstrat-
ing the feasibility of distance-bridging approaches for 
delivering health interventions among veterans.

The VA has been offering telehealth services for 
20 years and continues to expand services to accommo-
date the increased demand that continues following the 
COVID-19 pandemic [22]. Previous research has demon-
strated the effectiveness of VA delivered telehealth ser-
vices in reducing psychiatric hospitalizations, emergency 
department visits, and suicidal ideation [23–25] as well as 
improving continuity of care and patient satisfaction [26, 
27]. Leveraging the technology used to deliver telehealth 
services may be a viable option for remotely engaging 
veterans in a health intervention; however, compliance 
continues to be a limiting factor for interventions deliv-
ered remotely [28]. One meta-analysis observed higher 
compliance among digital (remote) interventions that 
were augmented by human support (via email or the tel-
ephone) as compared to unsupported interventions [28], 
thus indicating that additional human support may be 
needed to promote compliance, especially among veter-
ans. Health coaching is one form of human support that 
is emerging as a potent means of offering distance-based 
care through a collaborative, patient-centered approach 
to promoting health behavior change in those who suf-
fer from chronic illness [29]. There is preliminary evi-
dence demonstrating the feasibility and acceptability of 
combining an Internet-based (remote) intervention with 
telephone health coaching among veterans with post-
traumatic stress disorder [30], suggesting the applicability 
of this approach for administering health interventions 
remotely to veterans.

There is a critical need for evaluating the feasibility of 
remote interventions aimed at promoting health behav-
iors (e.g., meditation and physical activity) in veterans 
endorsing complex deployment-related health symp-
toms. The implementation of a MAP training program 
delivered using telehealth distance-based approaches, 
including web-based applications, remote devices, and 
patient-centered health coaching may be an effective 
adjuvant for whole healthcare delivery. Therefore, this 
pilot study examined the feasibility, safety, and accept-
ability of a telehealth MAP training intervention that 

combined distance-based technology with health coach-
ing designed to support overall brain function while ben-
efiting neurocognitive and emotional functioning among 
veterans with CMI.

Methods
Design
This study was a two-arm randomized pilot trial in 
which participants were randomized to either 8 weeks of 
directed MAP (dMAP) training or 8 weeks of self-guided 
MAP (sgMAP) training. The protocol was approved by 
the Institutional Review Board (IRB no. 1574770) at the 
Washington, DC Veterans Affairs Medical Center (DC 
VAMC), and all participants provided written or verbal 
consent prior to participating in the study.

Setting
The War-Related Illness and Injury Study Center 
(WRIISC) is a national post-deployment health program 
whose mandate includes evaluating veterans with post-
deployment health concerns and medically unexplained 
symptoms that are attributable to their deployment expe-
rience, thus representing a population with probable 
CMI. As part of the comprehensive clinical evaluation, 
an individually tailored recommendation plan is given 
to the veteran and referring primary care provider. This 
pilot study was thus integrated into the WRIISC clinical 
processes to support investigation of the feasibility of a 
telehealth approach for these complex cases with the idea 
that this has direct implications for delivery of clinical 
care to those seen at the WRIISC.

Participants
Between October 2018 and May 2021, all veterans under-
going a comprehensive clinical evaluation at the WRIISC 
located at the DC VAMC were provided with a study 
brochure and invited to participate in the study. It was 
clearly stated to all veterans that a decision to decline or 
accept participation in research would have no effect on 
their clinical evaluation. Any veteran expressing interest 
was screened further to determine eligibility during the 
week of their comprehensive evaluation.

Participants were screened in person or telephonically 
to ensure they were (a) > 18 years of age (self-report); (b) 
previously deployed US veterans; (c) experiencing chronic 
multisymptom illness according to the Fukuda case defi-
nition [31] (one or more chronic symptoms ≥ 6 months in 
duration from two or more symptom domains: fatigue, 
mood/cognition, and musculoskeletal); (d) had a smart 
phone; and (e) able to engage in physical activity. Poten-
tial participants were excluded if they had (a) current or 
within the past 90 days drug use, abuse, or dependence; 
(b) excessive alcohol consumption (men: Alcohol Use 
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Disorders Identification Test-Consumption [AUDIT-C] 
score ≥ 4; women: AUDIT-C score ≥ 3); (c) current prom-
inent suicidal or homicidal ideation; (d) recent exposure 
to trauma within the past month; (e) acute or unstable 
chronic illness; and (f ) dementia or other significant cog-
nitive impairment. Given the physical activity compo-
nent of the study, acute or unstable chronic illness was 
identified during the medical record review conducted 
as part of the comprehensive evaluation and from the 
Physical Activity Readiness Questionnaire for Everyone 
(PAR-Q +) [32]. In cases where self-reported measures 
and clinical interviews did not align (e.g., veterans who 
underreport on symptom questions), licensed nurses 
reviewed these gathered screening data and used clinical 
judgement to determine final eligibility.

Due to the initially low recruitment rates through the 
WRIISC, recruitment was expanded to include local vet-
erans receiving care at WRIISC (e.g., through the expo-
sure health education classes or were prior national 
referral patients in the DC area). The inclusion and exclu-
sion criteria remained the same; however, veterans who 
did not undergo a comprehensive clinical evaluation at 
the WRIISC were asked to complete additional question-
naires that aligned with the standard procedures of the 
clinical evaluation. These questionnaires included the 
Calibrated Neuropsychological Normative System Men-
tal Status Examination — Telephone Version [33], a his-
tory and physical, Columbia Suicide Severity Rating Scale 
[34], a trauma exposure measure, Modified Brief Addic-
tion Monitor, and AUDIT-C [35].

Procedures
All consenting and baseline study procedures were origi-
nally in person at the DC VAMC. However, these proce-
dures were modified to be entirely distance based during 
the COVID-19 pandemic by using video-conferencing 
technology (VA Virtual Care Manager). For those com-
pleting distance-based enrollment, all study-related 
materials were shipped to the participant after obtain-
ing electronic informed consent so that participants 
could complete their baseline procedures via the study 
devices/apps. The baseline procedures were the same 
for all participants (onsite and remote enrollment) and 
included randomization, instruction on how to use the 
study devices and apps, introductory meeting with their 
assigned health coach, and completion of baseline assess-
ment consisting of several questionnaires.

The random allocation sequence was generated using 
a simple randomization process (computer-generated 
random numbers) and concealed in sequentially num-
bered opaque envelopes by a research assistant. After 
obtaining informed consent, a different research assistant 
would open the opaque envelopes in sequential order to 

randomly assign participants to either the dMAP group 
or the sgMAP group in a 1:1 allocation ratio. Blind-
ing was not practical for this pilot study given the small 
number of staff dedicated to the project, but self-report 
measures were administered via a custom-developed 
web-based application (called the Brain Health app — see 
next section for a description), thus minimizing risk of 
implementation bias.

Study devices and apps
All participants received a Fitbit Charge 2 (Fitbit, LLC, 
San Francisco, CA, USA) and a Samsung Galaxy Tab A 
tablet (Samsung Electronics America, Inc., Ridgefield 
Park, NJ, USA). The Fitbit was used for logging each exer-
cise session and for determining exercise adherence using 
the data collected (e.g., heart rate and duration). Every 
tablet was preinstalled with three web-based applications 
for mobile devices: (1) Brain Health app (custom devel-
oped), (2) Daily Workouts Fitness Trainer app (Daily 
Workout Apps, LLC), and (3) Fitbit: Health & Fitness app 
(Fitbit, LLC, San Francisco, CA, USA). The Brain Health 
app was custom designed by Georgetown University as a 
secure, web-based application to serve as a portal for col-
lecting self-report measures at each timepoint (baseline, 
endpoint, and 3-month follow-up) and for administering 
the pre-recorded guided meditations. Participant use of 
the Brain Health app was tracked by the app develop-
ers who would provide research staff with a report con-
taining the following data elements: timestamp of each 
meditation session (date and start/end time), duration 
(defined as the length of time the meditation portal was 
viewed), and the title of the guided iRest® meditation 
script selected. The Daily Workouts Fitness Trainer app 
provided participants with a collection of workout rou-
tines; however, participants were allowed to use their 
preferred method of exercise if it met the intervention 
goals (e.g., target heart rate, duration). The Fitbit: Health 
& Fitness app served as a portal for transferring data col-
lected by each participant’s Charge 2 device to their Fitbit 
dashboard, so that research staff could download the data 
to determine adherence.

Intervention
Participants in both groups completed an 8-week tel-
ehealth MAP intervention that included two sessions 
of MAP training and one session of health coaching 
per week. Participants randomized to the dMAP group 
received weekly text messages using the VA’s Annie 
mobile application [36] for veterans that specified which 
meditation and workout sessions to complete using the 
mobile apps preinstalled on their tablet. Since both medi-
tation and exercise have well-documented benefits and 
given that there are ethical concerns about withholding 
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active treatment from volunteer participants, an active 
control group (sgMAP) was used instead of a no-treat-
ment condition. The sgMAP received instruction on the 
intervention goals (e.g., target heart rate, duration) dur-
ing the baseline procedures and were given the same 
study devices and apps as the dMAP group; however, no 
additional guidance was given during the intervention.

Each MAP training session consisted of two compo-
nents: 30 min of guided meditation and 30 min of aero-
bic exercise at moderate-to-vigorous intensity. For the 
guided meditation component, iRest® Yoga Nidra [37] 
was used. This meditation practice is designed to induce 
deep relaxation and restoration, to help manage negative 
emotions and thought patterns, and to increase moment-
to-moment awareness of kinesthetic, emotional, ener-
getic, and cognitive experiences. The iRest® protocol 
consists of 10 sequential stages that include a body scan, 
breath awareness, and observation of feelings, emo-
tions, and beliefs. Each iRest® guided meditation was 
pre-recorded and lasted approximately 30–35  min. Par-
ticipants listened to these recordings via the Brain Health 
app. The dMAP group was prompted via texts as to which 
meditation script to listen to while the sgMAP group was 
free to choose. For the aerobic exercise component, par-
ticipants exercised aerobically for 30  min at moderate-
to-vigorous intensity, which is equivalent to 50–85% of 
their age-predicted maximal heart rate (calculated as 220 
minus age). Participants utilized their Fitbit Charge 2 for 
logging their exercise sessions and for monitoring their 
heart rate within the prescribed intensity level.

Each participant regardless of group assignment 
received one 30-min telephone health coaching session 
each week with a registered nurse for a total of eight ses-
sions during the intervention. Two licensed registered 
nurses, with training in VA Whole Health coaching and 
over 15 years of nursing experience, served as the health 
coaches during the intervention. In contrast to tradi-
tional Whole Health coaching that is focused on com-
plete patient centeredness and patient-determined goals, 
WRIISC provides clinically guided health coaching that 
offers continuity with the clinical services. The pilot study 
applied a similar expert-informed technique and utilized 
elements of Whole Health coaching methods, such as 
action plans and self-discovery to allow the participant 
to control how the MAP intervention was integrated into 
their lifestyle, thus applying a more prescriptive, yet still 
veteran-centric, health coaching approach. Therefore, 
the goal of the health coaching sessions was to maximize 
study adherence and promote positive health outcomes 
by reviewing with the participant their app usage for 
the meditation component and the number of exercise 
sessions logged with their Fitbit. Health coaches com-
pleted a weekly coaching checklist form that prompted 

discussion with participants on how they were doing, 
what progress was made since their last session, what 
barriers were encountered with completing the inter-
vention, and what were their committed actions for the 
upcoming week. The weekly check-ins where these data 
were acquired enabled the coaches to develop contin-
gency plans and work within those barriers to create 
accountability and maximize the likelihood that partici-
pants will engage in these practices. Health coaches also 
completed an adverse event monitoring form during each 
health coaching session which asked participants to self-
report doctor/hospital visits, physical complaints and/or 
medical procedures, changes in mood, and accidents or 
near misses since their last encounter.

Feasibility, safety, and acceptability outcomes
The primary outcomes of this study were to evaluate the 
feasibility, safety, and acceptability of a telehealth MAP 
intervention. The assessment of feasibility included 
examining recruitment, retention, adherence, and com-
pleteness of data in which progression criteria were 
predefined using thresholds found in the literature with 
comparable populations and/or interventions to deter-
mine whether modifications are warranted before pro-
ceeding forward with a definitive trial. Additionally, the 
safety, acceptability, and practicability of the study inter-
vention were also evaluated in conjunction with the pre-
defined progression criteria for feasibility.

Recruitment
Recruitment rate was calculated by dividing the number 
of eligible participants who consented into the study by 
the number of eligible WRIISC patients approached dur-
ing study enrollment. Recruitment goal was set at enroll-
ing 30 participants (15 per group).

Retention
Retention rate was defined as the percentage of partici-
pants completing each assessment and was calculated 
separately for endpoint and 3-month follow-up. A meta-
analysis of remote digital health studies reported an aver-
age retention rate of 48% for study durations lasting less 
than 12 weeks (interquartile range: 38 to 73%); with most 
of the included studies targeting clinical populations 
which aligns with our sample characteristics [38]. There-
fore, 48% was selected as the progression threshold for 
retention rate.

Adherence
Adherence rates were calculated separately for each 
MAP component as well as overall for the combined 
MAP training. Participants were asked to complete two 
30-min meditation sessions per week and were assumed 
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to be meditating during the time the meditation script 
was playing using the Brain Health app. Therefore, dura-
tion of meditation was quantified by the length of time 
the meditation portal was viewed in the app. Adherence 
to the meditation component was calculated as the num-
ber of 30-min sessions completed divided by the total 
number of possible sessions (no. of participants who 
received their allocated intervention × 16 sessions). For 
the aerobic exercise component, both the average heart 
rate and the duration of each logged exercise session 
were collected from the Fitbit online dashboard to deter-
mine whether participants exercised for at least 30 min at 
moderate-to-vigorous intensity. To assess adherence to 
the exercise prescription, the number of logged sessions 
meeting the exercise prescription criteria was divided by 
the total number of possible sessions (no. of participants 
who received their allocated intervention × 16 sessions). 
Overall adherence to the MAP intervention was defined 
as the number of sessions completed that successfully 
met the criteria for both components (in that each ses-
sion contained 30  min of meditation AND 30  min of 
moderate-to-vigorous intensity exercise) divided by the 
total number of possible sessions (no. of participants who 
received their allocated intervention × 16 sessions). For 
participants who completed additional sessions beyond 
the 16 total required sessions, individual adherence was 
capped at 100% (16 sessions). A recently published study 
examining the feasibility of a virtual MAP training inter-
vention, which combined live-streamed sessions with 
unsupervised pre-recorded sessions, observed lower 
adherence rates for the pre-recorded sessions compared 
to the live-streamed (50% versus 66.7%) [20]. Given 
that our intervention did not include live-streamed ses-
sions, we selected 50% as the progression threshold for 
adherence to the MAP training protocol (each session 
contained 30  min of meditation AND 30  min of mod-
erate-to-vigorous intensity exercise). The percentage of 
sessions attempted were also calculated for each compo-
nent. Attempts included meditation sessions that were 
less than 30 min and exercise sessions in which duration 
and/or intensity did not meet the exercise prescription. 
Exercise sessions were also marked as attempts when 
there was missing data for duration and/or heart rate. 
Adherence was calculated for the health coaching ses-
sions as the number of sessions completed out of the 
total number of possible sessions (no. of participants who 
received their allocated intervention × 8 sessions).

Missing data
Data were examined for missingness and reported as 
counts and percentages. The progression threshold for 
missing data was set at ≤ 10%.

Safety
Safety of  administering the MAP intervention remotely 
was quantified by reviewing the notes documented 
on the weekly coaching checklist forms as well as the 
adverse event monitoring forms completed during each 
study encounter. Participants were asked to self-report 
doctor/hospital visits, physical complaints and/or medi-
cal procedures, mood changes, and any accidents or near 
misses since their last contact with study staff. Safety was 
based on any unintended effect or adverse event reported 
during the intervention.

Acceptability and practicability
Acceptability was evaluated through qualitative feed-
back obtained from participants during health coaching 
sessions which included their experiences and satisfac-
tion with the study protocol, devices, and apps. Health 
coaches were instructed to monitor for barriers to 
achieving adherence with study procedures in addition 
to any constraints mentioned by participants that may 
impact the delivery of the intervention (practicability). 
These data were documented by health coaches on the 
weekly coaching checklist form that was completed dur-
ing each session.

The practicability of the intervention was assessed 
separately for each individual component of the MAP 
training to identify any constraints that may impact the 
delivery of a telehealth intervention. For the meditation 
component, practicability was defined as the number 
of the meditation sessions in which participants self-
reported issues using the Brain Health app (e.g., login 
errors). Practicability for the exercise component was 
defined as the number of exercise sessions in which par-
ticipants self-reported logging errors using their Fitbit.

Sample size justification  A sample size calculation was 
not formally conducted given that the goal of this pilot 
study was to examine the feasibility of delivering a tel-
ehealth MAP training intervention that combined dis-
tance-based technology with health coaching among 
veterans with CMI. Instead, a recruitment goal of 15 par-
ticipants per group (n = 30) was set based on the sample 
size recommendation of at least 12 per group [39]. With a 
sample size of 30, we can estimate a retention rate of 48% 
to within ± 18% with 95% confidence.

Data analysis
Descriptive statistics were reported for the baseline char-
acteristics as frequencies (%) for categorical variables 
and means (standard deviations) for continuous vari-
ables. Some of the baseline data was missing for one of 
the dMAP participants, and therefore was not included 
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in the descriptive statistics. Feasibility (recruitment, 
retention, and adherence rates), missing data, safety, and 
practicability outcomes were reported as numbers and/
or percentages. The acceptability of the intervention was 
quantified using content analysis in which the frequency 
of reoccurring words or subjects appearing within the 
written health coaching notes was counted and reported 
narratively at the participant level. All participants were 
included in the feasibility results regardless of compli-
ance/completion (intention to treat).

Results
Participant demographics
Table 1 describes the demographic characteristics of the 
participants by intervention group. Overall, the mean 
age of the participants was 49 (SD = 8.9) years. Most of 
the participants were male (92%), white (96%), and mar-
ried (80%), had more than a high school education (76%), 
and were employed at least part-time (64%). The majority 
owned their smartphones for more than 4 years (95.8%) 
and used their smartphone apps everyday (83.3%).

Feasibility
Recruitment
There were 44 potentially eligible patients who were 
screened between October 2018 and May 2021 (Fig.  1), 
which included a 5-month period when enrollment 
stopped during the COVID-19 pandemic. Of these, 26 
met the inclusion criteria and were randomized to either 
the dMAP group (n = 13) or the sgMAP group (n = 13), 
resulting in a recruitment rate of 59% (26/44 patients) 
and a recruitment potential of at least one participant 
per month. There were two participants randomized to 
the dMAP group that did not receive the allocated treat-
ment because they withdrew from the study directly after 
randomization, resulting in a total of 24 participants used 
for analyses. Reasons for early withdrawal included mili-
tary redeployment (n = 1) and discontinuation of the cus-
tomized study app which prevented data collection and 
administering the intervention to the last enrolled par-
ticipant (n = 1).

Retention
Nineteen of the 24 randomized participants, who 
received a portion of their allocated intervention, com-
pleted the endpoint assessment (dMAP:sgMAP = 9:10; 
79.2% retention rate). Of the five participants who 
discontinued the study, two were due to lack of time 
(dMAP:sgMAP = 1:1), two had medical complica-
tions unrelated to the study (dMAP:sgMAP = 1:1), and 
one discontinued because of frustration with the study 
devices and apps (dMAP:sgMAP = 0:1). Fifteen par-
ticipants completed the 3-month follow-up assessment 

(dMAP:sgMAP = 7:8; 62.5% retention rate) as 4 partici-
pants, 2 from each group, were lost to follow-up. Partici-
pants who dropped out of the intervention or were lost 
to follow-up were slightly younger than those who com-
pleted all of the assessments. No other differences were 
observed for baseline demographic characteristics.

Adherence
Table 2 describes the level of adherence for each compo-
nent of the telehealth MAP intervention. Overall, par-
ticipants successfully completed 263 meditation sessions 
out of 384 total sessions (24 participants × 16 sessions), 
resulting in an adherence rate of 68.5% (95% confidence 
interval [CI]: 63.6–73.1). The average (SD) number of 

Table 1  Demographic characteristics by intervention group

Note: No significant differences were observed between the two intervention 
arms. dMAP, directed mental and physical training; GED, General Education 
Development; HS, high school; SD, standard deviation; sgMAP, self-guided 
mental and physical training
a Data were missing for the last enrolled participant due to the study app being 
discontinued after enrollment
b Data for smartphone ownership and web-based app utilization were missing 
for two participants (one of which was due to the discontinuation of the study 
app)

Characteristic Total
(n = 25)a

dMAP
(n = 12)

sgMAP
(n = 13)

Age, mean ± SD 49.2 ± 8.9 48.2 ± 11.5 50.2 ± 6.0

Gender, no. (%)

  Male 23 (92.0) 12 (100.0) 11 (84.6)

  Female 2 (8.0) 0 (0.0) 2 (15.4)

Race, no. (%)

  White 24 (96.0) 12 (100.0) 12 (92.3)

  Non-white 1 (4.0) 0 (0.0) 1 (7.7)

Marital status, no. (%)

  Married 20 (80.0) 9 (75.0) 11 (84.6)

  Separated/divorced 4 (16.0) 2 (16.7) 2 (15.4)

  Living with a partner 1 (4.0) 1 (8.3) 0 (0.0)

Education, no. (%)

  HS/GED 6 (24.0) 2 (16.7) 4 (30.8)

  > HS/GED 19 (76.0) 10 (83.3) 9 (69.2)

Employment status, no. (%)

  Unemployed 1 (4.0) 0 (0.0) 1 (7.7)

  Student 1 (4.0) 1 (8.3) 0 (0.0)

  Employed at least part-time 16 (64.0) 9 (75.0) 7 (53.8)

  Retired 7 (28.0) 2 (16.7) 5 (38.5)

Length of time owning a smartphone, no. (%)b

  2–4 years 1 (4.2) 0.0 (0.0) 1 (7.7)

  4 + years 23 (95.8) 11 (100.0) 12 (92.3)

Utilization frequency of smartphone apps, no. (%)b

  A few times a week 4 (16.7) 2 (18.2) 2 (15.4)

  Everyday 20 (83.3) 9 (81.8) 11 (84.6)
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sessions completed was 11.0 (5.4) out of 16 total sessions 
(range: 0–16 sessions). There were two participants, one 
from each group, who dropped out of the study during 

the first week without completing a single meditation 
session, resulting in 0% adherence to the meditation 
component. The dMAP group completed approximately 

Fig. 1  Flow diagram of study participation. dMAP, directed mental and physical training group; sgMAP, self-guided MAP training group
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1.7 more guided meditation sessions compared to the 
sgMAP group (74.4% versus 63.5%, respectively). Overall, 
participants made 24 attempts to complete a meditation 
session that ultimately did not reach 30 min in duration, 
bringing the number of sessions attempted and/or com-
pleted to 287 out of 384 total sessions (74.7% [95% CI: 
70.1–79.0]).

Overall, participants successfully completed 246 aero-
bic exercise sessions out of 384 total sessions, resulting 
in an adherence rate of 64.1% (95% CI: 59.0–68.9). On 
average (SD), participants completed 10.3 (5.6) aerobic 
exercise sessions out of 16 total sessions (range: 0–16 ses-
sions). Similar to the meditation component, there were 
two participants, one from each group, who completed 
zero aerobic exercise sessions before dropping out within 
the first week of the study, resulting in 0% adherence to 
the aerobic exercise component. The dMAP group com-
pleted approximately two more sessions compared to the 
sgMAP group (71.0% versus 58.2%, respectively). Partici-
pants made 57 attempts to complete an aerobic exercise 
session that either did not meet the exercise prescription 
or was missing data, bringing the number of sessions 
attempted and/or completed to 303 out of 384 total ses-
sions (78.9% [95% CI: 74.5–82.9]).

Participants successfully completed 185 MAP ses-
sions, containing both the meditation and aerobic exer-
cise components, out of 384 total sessions, resulting in an 
adherence rate of 48.2% (95% CI: 43.1–53.3). On average 
(SD), participants completed 7.7 (5.2) MAP sessions out 
of 16 total sessions (range: 0–16 sessions). As previously 
mentioned, there were two participants, one from each 

group, who completed zero meditation sessions, zero 
aerobic exercise sessions, and zero MAP training sessions 
before dropping out within the first week of the study, 
resulting in 0% adherence to the MAP training proto-
col. Both groups completed about the same number of 
sessions (dMAP:sgMAP = 7.9 sessions: 7.5 sessions out 
of 16 sessions) with eight participants, four from each 
group, completing 75% of the MAP sessions (12/16 ses-
sions). Participants made 59 attempts to complete a MAP 
training session which had each of the components, but 
one or both components did not meet the study require-
ments, thus bringing the number of sessions attempted 
and/or completed to 244 out of 384 total sessions (63.5% 
[95% CI: 58.5–68.4]).

Each participant enrolled in the study completed at 
least one health coaching session. There were three par-
ticipants (dMAP:sgMAP = 1:2) who disclosed their inten-
tion to drop out of the study during their first and only 
health coaching session. Overall, participants completed 
159 out of 192 total health coaching sessions (24 par-
ticipants × 8 sessions), resulting in an adherence rate of 
82.8% (95% CI: 76.7–87.9). On average (SD), participants 
completed 6.6 (2.6) sessions out of eight total health 
coaching sessions (range: 1–8 sessions), with the dMAP 
group demonstrating a slightly higher adherence rate 
than the sgMAP group (89.8% versus 76.9%, respectively).

There were no significant differences between the 
groups regarding adherence to each of the individual 
components of the intervention (e.g., meditation, aero-
bic exercise, health coaching) as well as overall adherence 
to the MAP training. There was a noted difference in the 

Table 2  Adherence to the components of the telehealth MAP intervention

Note: All participants regardless of compliance/completion were included (intention to treat) in the calculations above. This included two participants, one from each 
group, who completed zero meditation sessions, zero aerobic exercise sessions, and zero mental and physical (MAP) training sessions before dropping out within the 
first week of the study
a Attempts included meditation sessions that were less than 30 min and exercise sessions in which duration and/or intensity did not meet the exercise prescription. 
Exercise sessions were also marked as attempts when there was missing data for duration and/or heart rate
b Clopper-Pearson 95% confidence interval (CI)

Overall (n = 24) dMAP (n = 11) sgMAP (n = 13)

Completed Attemptsa + completed Completed Attemptsa + completed Completed Attemptsa + completed

% of MAP training sessions (out of 384 sessions)

Mean
(95% CI)b

48.2
(43.1–53.3)

63.5
(58.5–68.4)

49.4
(41.8–57.1)

63.6
(56.1–70.7)

47.1
(40.2–54.1)

63.5
(56.5–70.0)

% of guided meditation sessions (out of 384 sessions)

Mean
(95% CI)

68.5
(63.6–73.1)

74.7
(70.1–79.0)

74.4
(67.3–80.7)

80.1
(73.4–85.7)

63.5
(56.5–70.0)

70.2
(63.5–76.3)

% of aerobic exercise sessions (out of 384 sessions)

Mean
(95% CI)

64.1
(59.0–68.9)

78.9
(74.5–82.9)

71.0
(63.7–77.6)

85.2
(79.1–90.1)

58.2
(51.2–65.0)

73.6
(67.0–79.4)

% of health coaching sessions (out of 192 sessions)

Mean
(95% CI)

82.8
(76.7–87.9)

N/A 89.8
(81.5–95.2)

N/A 76.9
(67.6–84.6)

N/A
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number of participants who dropped out of the study: the 
sgMAP group had three participants drop out versus two 
participants from the dMAP group. Two of the three par-
ticipants from the sgMAP group dropped out in the first 
week without completing a MAP session versus one par-
ticipant from the dMAP group.

Missingness
Complete baseline data was obtained from each of the 
24 randomized participants. Of the 19 participants who 
completed the endpoint assessment, there were 16 par-
ticipants with complete data and 3 participants with 
partial data. Overall, the amount of missing survey data 
at endpoint was 7.6% (range: 0 to 15.8% on individual 
surveys). Of the 15 participants who completed the fol-
low-up assessment, there was complete data for 13 par-
ticipants and partial data for two participants. The overall 
amount of missing survey data at follow-up was 6.7% 
(range: 0 to 13.3%). Adherence data for the aerobic exer-
cise component (e.g., duration and/or average heart rate) 
was incomplete for 10 participants which resulted in 
missing data for 31 sessions (10%) out of 309 total logged 
exercise sessions.

Safety
During the study, there were a total of 13 medical 
appointments self-reported by participants, all of which 
were found to be routine visits. In addition, there were a 
total of 18 encounters where one or more physical com-
plaints were reported by participants, including feeling 
unwell/sick (n = 7 participants), fatigue (n = 6), migraine/
headache (n = 6), pain (n = 5), and issues with a pace-
maker, unrelated to the study, which resulted in one par-
ticipant withdrawing in the first week (n = 1). There were 
five encounters where one or more mood changes were 
reported (e.g., anger, anxiety, stress, frustration). Lastly, a 
total of five accidents or near misses were self-reported 
by participants (e.g., a fall, workplace assault, workplace 
injury, hitting thumb with a hammer, and physical alter-
cation), all of which were unrelated to the study.

Acceptability and practicability
There was mixed acceptance of iRest® guided medita-
tions — some participants (n = 6) reported to their health 
coach that they disliked this form of meditation, stat-
ing that they found it boring, irritating, hard to listen 
to, or that they preferred other forms of meditation. In 
contrast, there were 10 participants who reported that 
they enjoyed the iRest® meditations in that they found it 
relaxing and beneficial with self-reported improvements 
in focus, anxiety, self-awareness, and overall feelings of 
wellness. Of the remaining participants (n = 6), one found 
the meditations challenging because of attention-deficit/

hyperactivity disorder, and the others provided no feed-
back (n = 5).

Some of the feedback received from participants per-
tained to the Daily Workouts Fitness Trainer app in 
that there were five who reported to their health coach 
that some of the exercises caused pain and were, there-
fore, instructed to modify or replace those exercises 
with ones that did not cause pain. Overall, participants 
expressed how they liked the Fitbit’s monitoring capabil-
ity to track physical activity (e.g., steps and exercise ses-
sions), sleep, and heart rate. One participant shared with 
their health coach that these capabilities helped them to 
become more self-aware of their mood states (e.g., anxi-
ety), while another shared that the step tracker provided 
them with the motivation to increase their daily physi-
cal activity level. The general feedback given for health 
coaching was also positive in that participants liked the 
extra accountability and how it provided an opportu-
nity to ask questions and receive clarification about the 
individual components of the intervention (n = 5 partici-
pants). Additionally, there were 14 participants (58.3% of 
24 participants; dMAP:sgMAP = 6:8) who continued with 
health coaching after completing the 8-week interven-
tion, further demonstrating their satisfaction with this 
component.

There were 13 participants who reported having issues 
with the Brain Health app that ranged from Internet con-
nectivity (n = 9 events; 3.1% of the meditation sessions 
attempted/completed) to technological issues (e.g., tab-
let issues, app crashing, login errors; n = 18 events; 5.8% 
of the meditation sessions attempted/completed). There 
were 14 participants who self-reported logging errors 
using their Fitbit for 22 exercise sessions (6.5% of exer-
cise sessions attempted/completed), most of which were 
likely due to user error.

Discussion
Telehealth technologies and hybrid care models will 
likely remain as an enduring legacy of the COVID-19 
pandemic; thus, it is critical to evaluate the feasibility of 
these interventions when developing research focused on 
augmenting individualized symptom management plans 
for veterans with CMI. By promoting health behaviors 
(e.g., meditation and physical activity) intended to aug-
ment cognitive control to facilitate self-regulation, this 
pilot study examined the feasibility, safety, and accept-
ability of a telehealth MAP training intervention among 
veterans with CMI. The high retention rate and the mini-
mal amount of missing data demonstrate the feasibility 
of certain aspects of the methodology, while the poor 
recruitment potential and adherence rates just below 
the progression threshold indicate that some modifi-
cations are warranted before conducting a definitive 
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trial. Additionally, there were no major adverse events 
reported during the intervention besides minor physi-
cal complaints and mood changes, indicating that a tel-
ehealth MAP intervention is safe for veterans with CMI. 
The results further demonstrated the practicability of 
using distance-based technology (e.g., apps and a wear-
able device) and health coaching to deliver a telehealth 
MAP intervention.

One successful aspect of the trial methods was the 
retention rates observed at endpoint and follow-up. 
These rates far exceeded our progression threshold which 
is promising as our study was conducted in a veteran 
population with CMI, where post-exertional malaise 
is a commonly reported symptom after an acute physi-
ological stressor (i.e., exercise) or a mentally challenging 
task, and can become a barrier to engaging in healthy 
behaviors [40–42]. In anticipation of these challenges, 
the nurse health coaches made great efforts to encourage 
continued engagement in the intervention while provid-
ing allowances for rest and recovery. This approach may 
have contributed to the success of retaining participants 
in this pilot study, which was comparable to what was 
observed in another virtual MAP intervention study 
conducted in a predominantly healthy sample (79% ver-
sus 86%) [20]. Additionally, weekly check-ins provided 
an opportunity to address any barriers to achieving the 
intervention goals (e.g., competing priorities, thoughts, 
beliefs), thus fostering accountability and the develop-
ment of contingency plans for overcoming those barri-
ers. Participants overall had positive feedback regarding 
health coaching and expressed satisfaction with the 
increased support and accountability.

The low recruitment potential observed in this pilot 
study underscores possible challenges that researchers 
may encounter when recruiting participants from a ter-
tiary care center like the WRIISC. Recruitment in this 
study was impacted by the low number of patients seen at 
the WRIISC before and during the COVID-19 pandemic. 
Although attempts were made to expand recruitment to 
non-WRIISC patients, these efforts were unsuccessful, 
and the study ended before reaching our recruitment 
goal when the app developers discontinued support of 
the customized study app. The poor recruitment poten-
tial of this study was much lower compared to other 
MAP training studies which were able to reach a similar 
recruitment rate but in much less time [20, 43], dem-
onstrating that recruitment strategies would need to be 
expanded for a larger randomized controlled trial. Future 
recruitment efforts may include collaborating with sis-
ter WRIISCs (East Orange, NJ and Palo Alto, CA, USA) 
in a multi-site trial, collaborating with Veteran Service 
Organizations, and leveraging social media platforms for 
advertising and information dissemination.

Nonadherence is commonly reported in unsupervised 
home-based exercise interventions and digital interven-
tions [28,  44, 45]. In this study, adherence to the MAP 
training protocol was lower than expected in that par-
ticipants completed approximately half of the MAP ses-
sions. This is similar to another virtual MAP training 
intervention that reported participants completing half 
of the pre-recorded sessions [20]. However, social desir-
ability bias may have slightly inflated the adherence rates 
of that study given that participants self-reported their 
adherence which included manually calculating their 
own maximum heart rate to determine their exercise 
intensity. The use of distance-based technology, such as 
wearables, to objectively determine exercise adherence 
helps to eliminate biases associated with self-report and 
demonstrates a strength of this pilot study. Additionally, 
this study confirmed the practicability of using wearables 
to objectively measure exercise adherence in the MAP 
training protocol given that there were very few logging 
errors observed. Additionally, the collection of objective 
data allowed for calculating the number of attempted 
MAP sessions which included each of the components, 
but one or both components failed to meet the study 
requirements. Furthermore, participants provided posi-
tive feedback regarding the monitoring capabilities of 
wearables that allowed them to track additional health-
related parameters (e.g., daily steps) outside of the study 
requirements, thus demonstrating its utility in behavior 
modification interventions.

There were a few possible reasons for the observed low 
adherence including technical issues with the study app 
in the beginning, early drop out, failure to complete both 
MAP training components on the same day by a few par-
ticipants, and missing data capture for some of the exer-
cise sessions. In the future, implementation of internal 
monitoring practices, including more detailed periodic 
assessments of data quality, may help with identifying 
and addressing some of those issues in real time. If this 
was implemented in the current pilot study, additional 
education on the MAP training protocol could have been 
provided to those few participants who performed the 
individual MAP components on separate days. Further-
more, the missing data capture by study staff could have 
been identified and rectified early by providing additional 
training on what data to download from the study web-
based apps and devices.

This pilot study was intended to serve as the founda-
tion for a distance-based integrative-health coaching 
study we plan to develop that will utilize the VA Whole 
Health principles of health-related behavior. Not only we 
do hope that future clinical trials will demonstrate these 
methods as helpful for veterans in managing chronic ill-
ness, but also we contend that a holistic approach that 
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addresses social support (i.e., relationships, community), 
meaning, and purpose in life (i.e., employment, volun-
teering) are central tenants of whole health and resilience 
[6, 46]. Indeed, there is evidence that these factors are 
also critical elements of brain health [6, 46, 47]. There-
fore, fostering behavioral changes that can lead to neu-
roplasticity and functional changes via neural network 
compensation, processing efficiency, and connectivity 
may redirect function to protect against mental illness 
and offer the change in cognitive function needed to 
achieve self-care [6, 48, 49]. Future studies should explore 
the synergistic effect of combining a telehealth inter-
vention with health coaching by utilizing active control 
groups (e.g., intervention only, health coaching only).

Limitations
This pilot study has several limitations that need to be 
considered for a future definitive trial, including the 
lack of a passive control condition in the study design. 
MAP training has documented benefits which is why 
we decided to not withhold an active treatment from 
research volunteers and instead we compared two for-
mats for delivering a MAP training protocol (directed 
versus self-guided). However, the small sample size lim-
ited our ability to determine which delivery format was 
better. There is preliminary evidence suggesting that 
the self-guided format may be beneficial for improv-
ing certain aspects of executive function compared to 
directed [50], but a larger definitive trial is needed to 
validate these findings. Another limitation of the study 
was that only one form of meditation was offered as 
part of the MAP protocol, which some participants 
found iRest as unamendable to their desired method of 
meditation. At the end of the study, participants sug-
gested offering more variation in the types of medita-
tion offered along with the option of selecting different 
meditation scripts and the voice characteristics of the 
administrator based on the preferences of the indi-
vidual. Furthermore, this pilot study used conservative 
eligibility criteria to minimize adverse events given that 
this was a remote intervention administered to a chron-
ically ill veteran population; however, we would expect 
this intervention to be more acceptable and better tol-
erated by a broader community of veterans. The accept-
ability of the intervention was captured qualitatively by 
health coaches who documented participant feedback 
on a weekly coaching checklist form. This method has 
several limitations, including the selective recording of 
information that the health coaches may have perceived 
as being important resulting in the possibility for bias 
and missing data. Lastly, this pilot study did not offer 
the flexibility of including a complete patient centere-
dness or patient-determined goal approach during the 

health coaching component. Elements of these meth-
ods can be utilized in a future definitive trial aimed at 
evaluating health coaching such as action plans to allow 
participants to control what practices are integrated 
into their lifestyle.

Conclusion
In conclusion, the findings from this pilot study dem-
onstrate that the use of distance-based technology 
(e.g., apps and a wearable device) and health coaching 
to deliver a telehealth MAP intervention is feasible and 
safe for veterans with CMI. This pilot study provides 
valuable insights into the potential for a large-scale 
randomized controlled trial. Despite certain aspects of 
the trial methods that require modifications, the study 
demonstrated a high retention rate and minimal miss-
ing data. Future efforts need to expand recruitment 
strategies and add internal monitoring for data quality 
issues. The study also supports the need for a future 
definitive trial given the significant challenge encoun-
tered by healthcare providers in implementing patient 
driven healthcare, which requires patients to have the 
cognitive facility to plan and implement goals to opti-
mize their recovery.
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