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Abstract

Purpose: Ametastatic cancer diagnosis is associated with high levels of distress in patients and caregivers, which may be alleviated
bymindfulness interventions. Research on scalable, tailored, online mindfulness training programs is needed.We sought to test the
feasibility and acceptability of a remotely delivered 8-week mindfulness-based intervention, Being Present 2.0 (BP2.0).
Methods: We performed a single-arm feasibility study of BP2.0 among patients with any metastatic gastrointestinal cancer
receiving chemotherapy, with or without an informal caregiver. Participants were instructed to practice mindfulness using pre-
recorded guided meditations 5 times per week using a study-specific website and to attend a weekly live, interactive virtual
meeting facilitated by a trained instructor. The web-based platform enabled direct measurement of adherence.
Results: The study enrolled 46 of 74 (62%) patients contacted, together with 23 caregivers (69 participants total), from May to
October 2018. Median patient age was 52 (range 20-70 years), 39% were male, 67% non-Hispanic white, 65% had colorectal
cancer, and 78% lived outside of San Francisco. The top reasons cited for participation were to reduce stress/anxiety and learn
how to meditate. Mean baseline National Comprehensive Cancer Network Distress Thermometer (NCCN DT) scores were
4.7 (patients) and 5.8 (caregivers). The study discontinuation rate was 20% (eight patients and six caregivers). Among the
remaining 55 participants, 43 (78%) listened to at least one audio recording and/or attended at least one virtual meeting,
although adherence data was incomplete. The retention rate was 71%, with 39 participants completing at least one follow-up
assessment. In post-intervention qualitative interviews, 88% of respondents reported a positive experience. Compared to
baseline, participants reported significantly reduced post-intervention NCCN DT scores (mean 3.1; P = .012).
Conclusion: The BP2.0 online mindfulness-based program is feasible and acceptable for patients with metastatic gastrointestinal
cancer and caregivers. These results will guide plans for a follow-up efficacy study. ClinicalTrials.gov Identifier: NCT03528863.
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Introduction

Patients living with metastatic cancer often experience high
levels of psychological distress,1-5 leading to impairments in
mental, emotional, and physical wellbeing. Distress has been
linked to an increase in cancer-specific mortality and de-
creased overall survival.2,6-10 Due to the clinical significance
of cancer-related distress, mandatory distress screening
guidelines have been implemented in accredited cancer
centers.5,11 The distress experienced by patients living with
cancer can extend to their caregivers, negatively impacting
caregiver health and quality of life.4,12-19 To decrease distress
in cancer patients, it is important to also address the distress
experienced by their caregivers.6,17,20 Mind–body therapies,
specifically Mindfulness-based Stress Reduction (MBSR),
have been shown to effectively reduce distress levels among
cancer patients and survivors,1,18,21-24 particularly in those
with breast cancer.25-28 However, there are limited data on the
effectiveness of mindfulness therapies in patients with di-
agnoses other than breast cancer, patients with metastatic
cancer, male23 and non-white patients, and caregivers. In
addition to being an understudied population in mindfulness-
based interventions (MBIs), patients with gastrointestinal
cancers are of interest because of high prevalence and
mortality rates—more people in the United States die each
year from gastrointestinal cancers than any other type of
cancer.29 In a pooled analysis of 16 prospective cohort studies
that accounted for reverse causality, high psychological
distress scores were an independent predictor of site-specific
cancer mortality in patients with colorectal, pancreas, and
esophageal malignancies.10

Established MBIs frequently rely on in-person instruction
and extended daily home practice, which can be challenging
for patients with advanced cancer and their caregivers due to
the burden of illness and illness-related responsibilities.30

There is growing evidence that remotely delivered MBIs can
be a feasible alternative to in-person programs to reduce
distress levels among cancer patients.31-37 Our previous
Being Present pilot study (BP1.0), demonstrated the promise
of an audio-based mindfulness meditation program in re-
ducing distress and anxiety in caregivers and patients with
metastatic colorectal cancer while receiving chemotherapy.16

However, there were also lessons learned that warranted a
follow-up pilot study. Major limitations of BP1.0 included
technological difficulties associated with use of MP3 players,
reliance on participant-reported data to estimate intervention
adherence, and the lack of an instructor to provide guidance
during the 8-week meditation program. Pilot data collected
during BP1.0 demonstrated that >90% of participants used a
smartphone and email at least daily, irrespective of age. In
post-study interviews, 62% of respondents indicated a
preference for a smartphone app or web-based program.
Some BP1.0 participants also requested guided meditations
specific to their experience of cancer, as a patient or as a
caregiver.16 Similarities and differences between BP2.0 and
BP1.0 are summarized in Supplementary Table S1.

The primary objective of this single-arm pilot study was to
evaluate the feasibility and acceptability of an 8-week
mindfulness-based program—delivered by web-based plat-
form and including a weekly live interactive virtual
meeting—among patients with anymetastatic gastrointestinal
cancer and their caregivers.

Methods

Being Present 2.0 Setting and Participants

The referral base for this study was the University of Cal-
ifornia, San Francisco (UCSF) Helen Diller Family Com-
prehensive Cancer Center (HDFCCC) Gastrointestinal
Oncology Clinic. UCSF HDFCCC has a large catchment area
covering all of Northern and Central California. The study
protocol was approved by the UCSF Human Research
Protection Program Institutional Review Board (18-24261).

Patient-specific eligibility requirements included a diag-
nosis of any metastatic gastrointestinal cancer; the expecta-
tion to receive chemotherapy for at least 12 weeks from the
time of recruitment; a life expectancy of ≥6 months; and
Eastern Cooperative Group (ECOG) Performance Status of
≤2. Caregivers (i.e., a family member or friend) were eligible
if paired with a participating patient. All participants were
required to be English speaking, with daily access to a mobile
phone and internet service. Having a current meditation
practice (>2 episodes or >1 hour total, weekly) or simulta-
neous enrollment in a stress reduction program were ex-
clusion criteria. A protocol amendment (February 4, 2018)
allowed caregivers with an existing meditation practice to
participate to support the patients.

Potentially eligible patients were identified by reviewing
the medical records of patients scheduled to be seen in the
Gastrointestinal Oncology Clinic on a weekly basis. Patients
were recruited in-person or by letter. A research coordinator
reached out to patients and caregivers in-person, via email, or
by phone. Upon consent, each participant was given a unique
user log-in to gain access to the study website. Participants
provided written informed consent prior to study procedures
(Supplementary Table S2).

Web-Based Mindfulness Meditation
Intervention Design

BP2.0 was a single-arm pilot feasibility study designed to
address the limitations from BP1.0 by featuring a web-based
platform that consolidates all study resources into an in-
terface that directly measures adherence and offers live
online sessions with a trained meditation instructor. A BP2.0
Advisory Council, comprised patients and caregivers, was
convened to provide consultation during the BP2.0 inter-
vention design process. Advisory Council members were
asked to review three meditation scripts tailored for patients
or caregivers, respectively, including a meditation explicitly
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addressing the patient or caregiver experience and a nature-
themed guided imagery script. Feedback was solicited via
email regarding overall impressions, rank order by prefer-
ence, and responses to specific questions. Advisory Council
members also participated in beta testing the web- and
Zoom-based platforms.

Website. We chose a web-platform rather than a mobile
application as it was more efficient and economical to de-
velop, easier to update, and not subject to device incom-
patibilities. The web-based program also allows for passive
collection of participant adherence data through website data
capture instead of relying on participant self-reporting.16

Separate patient and caregiver skins were designed.

Guided Meditations. The 8-week cumulative mindfulness-
based program started with mindful breathing exercises in
weeks 1–2; expanded to encompass various forms of body
awareness, attention awareness and finally, loving kindness
and self-guided meditations in week 8 (Supplementary Table
S3). The meditation exercises were written by J.P.R., a
clinical psychology-researcher with expertise in the devel-
opment and implementation of mindfulness interventions,
with contributions from E.E. and C.E.A. The BP2.0 Advisory
Council provided feedback on new patient- and caregiver-
specific mindfulness meditation exercises, which was in-
corporated into the final content. Additional suggestions from
BP1.0 participants that were incorporated into BP2.0 in-
cluded building on favorite tracks (breathing exercises and
progressive muscle relaxation were each expanded into two
tracks) and providing longer and shorter track options. All
tracks were recorded in a female and a male voice and were
engineered for uniform length per track. The median track
length was 17.3 minutes (range 10–30 minutes). Participants
were instructed to listen to and practice with one track per
day, at least 5 days per week, for 8 weeks (40 plays total).

Webinars. To provide participants with real-time guidance,
BP2.0 integrated weekly, group-based interactive virtual
meetings (webinars) facilitated by a meditation instructor
(details in Supplemental Methods). Objectives of the webi-
nars were to enable participants to experience meditation in a
group setting; to provide teaching on helpful qualities for the
cultivation of mindfulness; to address questions related to the
teaching content or establishment of a meditation practice;
and to promote adherence through a sense of accountability.
The standardized 8-session webinar curriculum was devel-
oped and manualized by E.E. The curriculum builds upon the
BP1.0 themes (Supplementary Table S4). The live weekly
webinars were held every Tuesday evening from 7:30–8:30
PM (PST) via an encrypted Zoom Video Communications
platform. For privacy, participants had the option to use an
alias and turn their video off. The webinars were hosted by
a trained meditation teacher. Each session started with roll
call, followed by approximately 15 minutes of teaching, 20

minutes of guided meditation, and time for questions and
answers. Two trained meditation teachers alternated leading
the webinars each week.

Reminders about upcoming webinar sessions were sent
via text message and email. The webinars were recorded and
shared on the website with current participants to allow them
to replay or make up missed sessions. The webinars were
offered continuously for the duration of the study. Partici-
pants could enter at any point in the webinar cycle.

Text Messages and Emails. Similar to in BP1.0, participants
received daily text messages and weekly emails.16 The text
messages contained motivational quotes and tips, serving as
practice reminders to help maintain the container of the 8-
week program (Supplementary Table S5). Emails contained
reminders of practice instructions and/or links to survey
assessments. Throughout the program participants were
given suggestions for how to incorporate meditation and
other mindfulness practices into daily living (see examples in
Supplementary Table S5). Upon completion of the program,
participants were provided with a list of Resources for
Continued Practice in addition to ongoing access to the re-
cordings from BP2.0.

Study Objectives and Assessments

The primary objective of the BP2.0 study was to assess fea-
sibility and acceptability, for which the endpoints were: re-
cruitment rate; reasons for ineligibility or refusal to participate;
rates and causes of attrition; level of adherence to the practice
instructions and the retention rate. For the sample size calcu-
lation, an attrition rate of 23%was anticipated based on BP1.016

and feasibility was based on a retention rate of ≥70% (i.e., ≥70%
of participants completing any follow-up assessment). Quali-
tative information about acceptability and the overall inter-
vention experience derived from semi-structured interviews.

The secondary objective was to estimate efficacy of the
tailored, virtual mindfulness-based program, measured via
responses on validated survey instruments, using a pretest-
posttest design. Semi-structured exit interviews with partic-
ipants were also used to estimate the potential for clinical
benefit. Exploratory objectives were to evaluate for differ-
ences in feasibility, acceptability, and efficacy based on
clinical and demographic characteristics; in caregivers vs
patients; in patient-caregiver pairs vs unpaired patients; and
based on level of adherence to the practice instructions.

Instruments

Upon enrollment, participants were asked to complete
questionnaires in REDCap38 (link sent via email). The
baseline surveys included information on demographics,
expectations,39 symptoms, and wellbeing. The instruments
included in the symptoms and wellbeing survey were: the
National Comprehensive Cancer Network Distress thermometer
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(NCCN DT)40,41; National Institutes of Health Patient Re-
ported Outcomes Measurement Information System (NIH
PROMIS) Anxiety 4a, Depression 6a, Global Health—
Mental 2a, Self-Efficacy for Managing Emotions 4a (base-
line only), and Sleep Disturbance 4a; Five Facet Mindfulness
Questionnaire Short Form (FFMQ-SF); and the “Are You at
Peace?” one-item spiritual probe.42-44 At weeks 4 and 8,
participants were asked to repeat the symptoms and wellbeing
questionnaires and to provide feedback about the intervention
in a study assessment survey. At weeks 3 and 6, participants
were sent a single question survey to evaluate for potential
adverse effects from study participation.

Qualitative Interviews

Interviews were requested with each study participant at
baseline and after finishing the program (week 8). These
recorded interviews were conducted either in person or over
the phone. A semi-structured script was used for each inter-
view to collect qualitative data regarding participants’ baseline
expectations; experiences of the intervention; and plans for
continued mindfulness meditation practice after completing
the program (Supplemental Methods). Audio from the pre- and
post-study interviews was professionally transcribed.

Adherence

Adherence data to recorded meditation practice was passively
collected using Google Analytics when participants logged on
to the website and played each track. Webinar attendance was
logged using a roll call at the beginning of each session by the
instructors. The research coordinator called participants to in-
quire about barriers to participation if their webinar attendance
ormeditation practice was low. Qualitative aspects of adherence
were also addressed during the post-study interviews.

Analysis

Descriptive statistics were used to summarize demographics,
clinicopathologic characteristics, baseline levels/sources of
distress, and feasibility and acceptability endpoints. Fre-
quency distributions and percentages were used to summarize
categorical measures. Means (standard deviation, SD) and
medians (range or interquartile range, IQR) were used to
describe symmetric and skewed continuous measures.
Baseline characteristics of evaluable and non-evaluable
participants were compared using t-tests for continuous
and Fisher’s exact tests for categorical measures. These
methods were also used to analyze the survey data. Effect
sizes were calculated for pre–post difference data as mean
change over standard deviation of change.

Transcripts of the pre- and post-intervention interviews
were coded using Atlas. ti software for qualitative data
analysis by at least two investigators. Disputes in coding
were resolved through discussion among three investigators.
Qualitative thematic analysis of the interviews followed the

framework method (Supplemental Methods).16,45 Thematic
saturation was achieved.

Results

Advisory Council

The BP2.0 Advisory Council was composed of seven patients
and seven caregivers, with an even balance of men and
women. Advisory Council members had a range of prior
meditation experiences, and all but one participant was in-
volved in BP1.0.16 Based on the impressions of meditation
scripts and rankings received, we concluded that different
meditations were appealing for different individuals and in
different scenarios; therefore, revised versions of all of the
guided meditations were included as options in the final
BP2.0 program. The Advisory Council confirmed the im-
portance of offering separate patient- and caregiver-specific
meditations. There was remarkable consistency in comments
from patients and from caregivers, delineating the over-
lapping yet distinct viewpoints of each group. Comments
from patients focused on thinking positively, including cul-
tivating joy, gratitude, and healing/wellness. For caregivers,
cultivation of ease, peace, and gratitude was more accessible
than wishes for joy/happiness or health. Another theme was
that caregivers consistently sought a self-care focus.

Web-Based Mindfulness Meditation Intervention

Recruitment and Retention. Recruitment occurred over five
months, from May to October 2018. Seventy-four patients
were approached about the study, with prioritization of in-
person introductions (81%) rather than invitation by mail
(19%) (Supplementary Figure S1). Reasons for declining
participation included feeling overstretched or having alter-
nate strategies for coping. Ten patients expressed interest in
participating but were ineligible because they were not ac-
tively receiving chemotherapy for a metastatic gastrointestinal
cancer, or they had an active meditation practice. Non-English
speakers were pre-screened out.

Consent to participate was obtained from 46 eligible
patients (72% of those invited). Among consented patients,
the median age was 52 years (range 20–70), 39% were male;
and 67% identified as non-Hispanic white (Table 1). Two-
thirds of patients had a diagnosis of metastatic colorectal
cancer and 78% resided outside of San Francisco. Of the 46
patients who participated, 23 (50%) had a caregiver who also
consented to participate.

Overall, 54 of the 69 total participants completed the
baseline demographic survey (78% response rate). Among
respondents, the median education level was college graduate
(Bachelor’s degree) and median household income bracket
was $100,000 to $199,999; 39% of patients and 73% of
caregivers were working at least part-time (Supplementary
Table S6). The most common caregiver relationship was
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significant other, 15/23 (65%); half of participating caregivers
were male (Table 1). Following the study amendment re-
laxing the eligibility criteria for caregivers, two caregivers
with an existing meditation practice enrolled in BP2.0.

The attrition rate was 20% (14/69); eight patients and six
caregivers discontinued study participation early. Of those
who discontinued, five patients had progressive, late stage
disease, living a median of 6 months (range 1–9months) from
the time of consent, and three patients initiating first line
chemotherapy cited feeling overwhelmed (Supplementary
Figure S1). Five caregivers who discontinued study

participation were paired with these eight patients. One ad-
ditional caregiver withdrew consent prior to intervention start
due to time constraints. Clinical and demographic charac-
teristics, as well as baseline distress scores, were similar in the
early discontinuation and evaluable groups (Table 1).

Baseline Assessments. A baseline expectations survey was
completed by 56 participants (41 patients and 15 caregivers),
recording numerical ratings from 0 (“not at all helpful”) to 10
(“extremely helpful”). The median rating for “How helpful do
you believe participating in Being Present will be for you

Table 1. Baseline demographic and clinical characteristics.

Patients (N) 46
Gender, male (N, %) 18 (39.1)
Age, years (median, range) 52 (20–70)
Race (N, %)a

White 35 (76.1)
Asian 9 (19.6)
Other/unknown 3 (6.5)
Black 1 (2.2)

Ethnicity, Latino, or Hispanic (N, %) 4 (8.7)
Primary tumor site (N, %)
Colorectal 30 (65.2)
Appendix/small bowel 6 (13.0)
Cholangiocarcinoma/gallbladder 4 (8.7)
Pancreas 3 (6.5)
Gastric/esophageal 2 (4.4)
Anal 1 (2.2)

Time since diagnosis, months (median, range) 10 (2-235)
Metastatic at diagnosis (N, %) 36 (78.3)
Treated with curative intent (N, %) 4 (8.7)
Line of chemotherapy (N, %)
First 24 (52.2)
Second 8 (17.4)
Third 9 (19.5)
Fourth–sixth 5 (10.9)

New chemotherapy start (N, %)b 13 (28.3)
Hospitalization during BP2.0 8 (17.4)
Survival status as of September 1, 2019c

Alive 29 (63.0)
Died 17 (37.0)
Time to death, months (median, range)d 6 (1-13)

Distance from home to UCSF, miles (median, range) 25 (1-2340)
Lives outside San Francisco (N, %) 36 (78.3)
Caregivers (N) 23
Gender, male (N, %) 12 (52.2)
Caregiver relationship to patient
Spouse/partner 15 (65.2)
Parent 4 (17.4)
Sibling 3 (13.0)
Friend 1 (4.4)

aMultiple races selected by some patients.
bNew chemotherapy start is defined as starting a new regimen within 1 month of enrolling in BP2.0.
cMedian follow-up time: 14.1 months (range 10.4–15.9 months).
dTime in months between consent to participate in BP2.0 and death.
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overall?”was 8 [interquartile range (IQR): 7–9]. Ratings were
similar among patients and caregivers, as well as for the more
specific questions related to expected helpfulness for distress
reduction and for managing mood and emotions (both mean
8, IQR: 6–9).

In pre-intervention interviews, the top reasons cited for
participation were to learn a new skill and reduce stress/
anxiety; 75% of caregivers reported joining to support a
patient (Table 2 and Supplementary Table S6). Expectations
or perceived benefits from study participation included
gaining perspective or insight, social support, and stress
management (Tables 2 and S7).41,46 Mean baseline NCCN
DT scores were 4.7 [standard deviation (SD): 2.1, N = 42] in
patients and 5.8 (SD: 2.1, N = 17) in caregivers, signifying
clinically elevated distress levels.46,47 The top source of
distress reported by 58 respondents, including 41 patients,
was worry (78% overall; 83% of patients). Among caregivers
(N = 17), worry was the second leading source of distress

(64%), after family health issues, cited by 88%. The other
sources of distress reported by over half of respondents were
fears, sadness, fatigue, and sleep (Supplementary Table S8).

Adherence. Overall, 43 of 55 participants (78%) were con-
firmed to have listened to at least one audio recording and/or
participated in at least one webinar; however, sources of
missing data were identified. Among the 55 evaluable par-
ticipants, the median number of recorded audio plays of
guided meditations was 5.1 plays (IQR: 0–29.3 plays) during
the 8-week intervention period. Partial audio plays were
uncommon; in such cases, the data were reported as the
fraction of the complete track length. Greater than 50%
adherence to the practice instructions to play the audio tracks
at least 40 times was recorded for 17 participants (31%); 15
participants (27%) had >70% adherence; and 6 participants
(11%) had >100% adherence, that is, playing the audio tracks
>40 times (Table 3 and Figure 1). No audio plays were

Table 2. Quantitative analysis of qualitative data from pre-study interviews.

Pre-study Interview Analysis (N, %) Patients (N = 43) Caregivers (N = 20) Total (N = 63)

Prior meditation or related experience
Prior meditation exposure 32 (74.4) 13 (65.0) 45 (71.4)
No prior related experience 7 (16.3) 4 (20.0) 11 (17.5)

Reasons for participation
Learn a new skill 17 (40.0) 3 (15.0) 20 (31.7)
Reduce anxiety/stress 12 (28.0) 7 (35.0) 19 (30.2)
Curiosity 10 (23.3) 2 (10.0) 12 (19.0)
Learn how to live with cancer 9 (21.9) 1 (5.0) 10 (15.9)
Family/friend recommendation 5 (11.6) 1 (5.0) 6 (9.5)
Find a more positive outlook 5 (11.6) 1 (5.0) 6 (9.5)
Learn how to be present 3 (7.0) 1 (5.0) 4 (6.3)
Find a community 1 (2.3) 0 (0.0) 1 (1.6)
Caregiver joining to support patient 15 (75.0)

Expectations/perceived benefits
Gain perspective or insight 22 (51.2) 8 (40.0) 30 (47.6)
Social support 20 (46.5) 10 (50.0) 30 (47.6)
Stress management 16 (37.2) 12 (60.0) 28 (44.4)
Being in the moment 12 (28.0) 5 (25.0) 17 (27.0)
Develop a structured practice 10 (23.3) 5 (25.0) 15 (23.8)
Positive effect on cancer 9 (21.9) 1 (5.0) 10 (15.9)
Pain relief 6 (14.0) 0 (0.0) 6 (9.5)
Accept living with cancer 4 (9.3) 3 (15.0) 7 (11.1)
Unsure/no expectations 3 (7.0) 1 (5.0) 4 (6.3)

Anticipated challenges
Finding time 12 (28.0) 8 (40.0) 20 (31.7)
Illness/fatigue 5 (11.6) 2 (10.0) 7 (11.1)
Adherence 4 (9.3) 0 (0.0) 4 (6.3)
Sharing in a group 4 (9.3) 3 (15.0) 7 (11.1)
Discomfort with technology 4 (9.3) 2 (10.0) 6 (9.5)

Perceived impact on communication/personal relationships
Improve personal relationships/communication 27 (62.8) 14 (70.0) 41 (65.1)
Inspire others to meditate 7 (16.3) 1 (5.0) 8 (12.7)
No impact 5 (11.6) 2 (10.0) 7 (11.1)
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recorded for 17 participants, but six patient-caregiver pairs
reported practicing together and used the same device, thus
adherence was underreported.

The median number of live webinars attended was 1 (IQR:
0–2). Six participants (11%) had at least 50% attendance, and
only one attended all eight webinars (Figure 1). Seventy
percent of webinar attendees had video on. Twenty-five
(45.5%) participants did not attend any live webinars. Due
to a technical error, plays of audio recordings of the live
webinars were not captured from the website until July 1,

2018. Among 33 participants with complete data, eight (24%)
listened to the recorded webinars, with a median of 2.5
(range: 1–35) plays.

The demographic and clinical characteristics of partici-
pants in the lowest and highest adherence tertiles were
compared in an exploratory analysis (Supplementary Table
S9). The webinar instructors’ adherence to the webinar
curriculum was also assessed as a measure of intervention
fidelity (Supplemental Methods and Supplementary Table
S10). Both instructors consistently covered all of the

Table 3. Validated survey results at baseline and end of study.

All Participants (N = 21)a <50% Adherence
(N = 10)

>50% Adherence
(N = 11)

Possible score
Range

Baseline mean
(SD)

Week 8
mean (SD) d p p p

NCCN distress thermometer NIH
PROMIS short forms

0–10 4.6 (2.8) 3.1 (2.6) .59 .01 .47 .01

Anxiety 4a 4–20 8.6 (3.2) 8.3 (2.5) .11 .62 .88 .16
Depression 4a 4–20 8.0 (3.2) 6.8 (3.0) .63 .01 .35 .02
Global Mental Health 4–20 6.7 (1.7) 7.2 (1.8) .30 .18 .14 .02
Fatigue 6a 6–30 15.4 (6.2) 13.8 (5.6) .37 .10 .47 .15
Sleep Disturbance 4a 4–20 9.9 (2.6) 8.2 (1.3) .61 .01 .07 .10

FFMQ-SF
Acting with awareness 5–25 17.1 (3.3) 18.3 (3.4) .39 .09 .76 .05
Describing 5–25 18.0 (3.5) 19.3 (3.0) .57 .02 .42 .02
Non-judging 5–25 16.8 (4.1) 17.4 (4.3) 1 .40 .76 .33
Non-reacting 5–25 15.0 (3.0) 17.1 (3.4) .58 .01 .46 .02
Observing 4–20 13.9 (2.4) 15.1 (2.6) .59 .01 .15 .06

“Are you at Peace?”b 1–5 3.3 (.86) 3.4 (1.1) .11 0.63 0.17 .03
Self-efficacy 4ac 4–20 13.2 (2.9) — 0.90

aParticipants who completed baseline and week 8 surveys. N = 21 with 11 in higher adherence group, except Distress: N = 22 with 12 in higher adherence group.
Depression N = 19; 8 in low adherence group. Adherence is in reference to the practice instructions to play the meditation tracks at least 40 times. d, effect size
calculated for pre-post difference data; p, P-values from paired t-tests. P-values <.05 are in bold. National Comprehensive Cancer Network (NCCN) Distress
Thermometer distress screening instrument; National Institutes of Health Patient Reported Outcomes Measurement Information System (NIH PROMIS); Five
Facet Mindfulness Questionnaire Short Form (FFMQ-SF).
b“Are You at Peace?” one-item spiritual probe: 1 = not at all; 2 = a little bit; 3 = a moderate amount; 4 = quite a bit; 5 = completely.
cNIH PROMIS Self-Efficacy for Managing Emotions was administered at baseline only. Baseline self-efficacy scores were compared in the <50 and >50%
adherence groups, P-value from unpaired t-test.

Figure 1. Adherence by evaluable participants. Percent adherence to the practice instructions to play the audio mediation tracks 40 times
and to attend 8 webinars. Plays of recorded webinars are not included due to incomplete web capture. Bars are truncated at 100%
adherence (6 of the 55 participants completed more than the assigned sessions). Patients (P) and Caregivers (C) are ordered on the X-axis by
increasing number of audio plays.
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required sections and topics in the teaching manual
(Supplementary Table S4). The discussion section was
shorter than the planned 20 minutes, corresponding to the low
attendance. Participants’ assessments of the meditation in-
structors, solicited in the study assessment surveys and in the
post-study interviews, were uniformly positive.

Participant-Reported Outcomes

Overall, 39 (71%) participants completed any follow-up
assessment, thus meeting the protocol-defined feasibility
endpoint of a retention rate of ≥70%. Twenty-one participants
(16 patients and 5 caregivers) completed surveys at baseline
and end of study (week 8); one additional caregiver com-
pleted only the NCCN DT at both timepoints. In a pretest–
posttest comparison, these participants reported statistically
significant reductions in distress, depressive symptoms, and
sleep disturbance; as well as significant improvements in the
mindfulness facets: describing, non-reactivity to inner ex-
perience, and observing—all with medium effect sizes (Table
3). Mean distress scores decreased from 4.6 (SD 2.8) to 3.1
(SD 2.6), P = .012 (Supplementary Figure S2). The effect size
for change in distress was .59.

In pre-specified exploratory subset analyses, we did not
find notable differences in baseline to week 8 survey results
between patients and caregivers or between patient-caregiver
pairs and unpaired patients. The differences in patient-
reported outcomes were prominent; however, when we
stratified based on adherence to the instructions to practice
with the guided meditations five times per week (40 plays
total over 8 weeks) (Table 3). Among 10 participants with
“low” (<50%) adherence to the practice instructions, the
median adherence was 12% (i.e., 4.8 plays), range 0–49%.
Among 12 participants with paired survey data and “high”
(>50%) adherence, the median adherence was 88% (35.2
plays), range 69–203%, with six participants having played
the meditation recordings >40 times. In the “low” adherence
subset, no statistically significant changes in patient-reported
outcomes were observed, although there was a trend toward
improvement in sleep disturbance (d .66). In the “high”
adherence subset, there were statistically significant im-
provements in domains where benefits were reported in the
overall group: distress (d .88), depressive symptoms (d .82),
and the mindfulness facets: describing (d .82) and non-
reactivity to inner experience (d .86). Additionally, there
were non-significant improvements in sleep disturbance (d
.54) and observing (d .63). Moreover, statistically significant
improvements limited to the “high” adherence subset were
reported for global mental health (d .80), acting with
awareness (d .67), and feeling at peace (d .79), along with a
trend toward improvement in anxiety (d .46). In the “low”
adherence group, mean distress scores decreased from 4.4
(SD 3.1) to 3.9 (SD 3.0), p 0.47, d .23. By contrast, in the
“high” adherence group, mean distress scores decreased from
4.75 (SD 2.6) to 2.5 (SD 2.1), p .01, d .88. Baseline self-

efficacy for managing emotions did not correlate with ad-
herence (Table 3).

Adverse Effects. No adverse effects were reported, including
among the 33 respondents to the survey question sent at week
3: “Have you experienced any negative effects from your
participation in the Being Present 2.0 study?” In post-
intervention interviews, 5 of 23 respondents reported feel-
ing guilty about low levels participation (Table 4).

Post-Intervention Interviews. In semi-structured interviews
conducted upon completion of the 8-week meditation pro-
gram, 22 of 25 participants (88%) reported benefits from
participation in the study (Table 4). Positive experiences
reported in response to open-ended questions included an
emotional and physical calming effect from meditating, de-
veloping tools for coping, and having more control over
thoughts. Numerous participants described their new distress
management skills similarly, such as: “using the breath to re-
center oneself” and “letting go of fear” (Supplementary Table
S11). The majority of interviewees enjoyed receiving daily
text messages (86%) and reported ease of use with the website
(79%). Improved relationships and connections with others as
a result of study participation was reported by 52% of in-
terviewees and 92% planned to continue some type of
meditation practice.

Barriers to full study participation included competing
demands, avoidance of content related to cancer, and pref-
erences for an alternative meditation option (Table 4). As an
example, one 49-year-old male patient explained that the
weekly webinars, scheduled at a time in the evening that he
usually spent with family, were not feasible because “it was
just one more thing I had to do that reminded me of cancer.”
Some caregivers reported feeling uncomfortable sharing their
own struggles during the webinars, as they were not the ones
with cancer (Supplementary Table S11). Regarding overall
critiques of the webinar portion of the study, 48% of inter-
viewees indicated the webinars were at an inconvenient time,
and 24% experienced technical difficulties. Despite these
critiques, 59% of interviewees felt that the webinars added
value as part of the study, and 68% felt the webinars provided
a sense of community and support. When asked about po-
tential alternatives to the webinars, 65% of respondents
endorsed a blog, and 54% endorsed a podcast. Among 27
respondents to the study evaluation question: “On a scale of
0-10, how likely is it that you would recommend Being
Present 2.0 to a family member or friend in a similar situ-
ation?” the median rating was 9 (IQR: 6-10).

Discussion

The purpose of Being Present 2.0 was to design and test the
feasibility and acceptability of a mindfulness-based program
for distress reduction in patients with metastatic gastroin-
testinal cancers and their caregivers. By design, BP2.0
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features all of the essential ingredients of a mindfulness-based
program, which include addressing distress, present moment
focus, development of self-regulation (attentional, emotional,
and behavioral) as well as positive qualities (such as com-
passion) through a sustained experiential training under the
guidance of skilled teachers.48 Flexible ingredients, including

program delivery (online), structure (session length), and
certain curriculum elements (e.g., inclusion of patient- and
caregiver-specific meditation tracks, progressive muscle re-
laxation, and nature-themed guided imagery) were tailored
with input from the target the population, differentiating
BP2.0 from other technology-supported MBIs.31-37

Table 4. Quantitative analysis of qualitative data from post-study interviews.

Post-study interview responses

Patients Caregivers Total

Na N (%) Na N (%) Na N (%)

Reports having benefited from study 18 17 (88.9) 7 5 (71.4) 25 22 (88.0)
Positive experiencesb 20 9 29
Emotional calming effect 5 (25.0) 2 (22.2) 7 (24.1)
Physical calming effect 2 (10.0) 1 (11.1) 3 (10.3)
Provided tools for coping 4 (20.0) 0 (0.0) 4 (13.8)
More control over thoughts 3 (15.0) 3 (33.3) 6 (20.7)

Relationship effects
Improved relationships and connections 16 8 (50.0) 5 3 (60.0) 21 11 (52.4)
Participating with partner increased motivation to meditate 15 5 (33.3) 4 2 (50.0) 20 7 (35.0)

Enjoyed text messages 17 14 (82.4) 5 4 (80.0) 22 19 (86.4)
Found website easy to navigate 17 14 (82.4) 7 5 (71.4) 24 19 (79.2)
Positive webinar feedback
Wanted to keep webinars 17 11 (64.7) 5 2 (40.0) 22 13 (59.1)
Provided a sense of community/support 16 13 (65.0) 6 2 (33.3) 22 15 (68.2)

Webinar critiquesb 20 9 29
Webinars were at an inconvenient time 10 (50.0) 4 (44.4) 14 (48.3)
Technical difficulties 5 (25.0) 2 (22.2) 7 (24.1)
Too long 4 (20.0) 2 (22.2) 6 (20.7)
Felt participants were not engaged 3 (15.0) 2 (22.2) 5 (17.2)
Distractions interfered with concentration 3 (15.0) 1 (11.1) 4 (13.8)
Were sole participant during a webinar 3 (15.0) 1 (11.1) 4 (13.8)

Webinar alternatives
Endorses a blog 17 12 (70.6) 6 3 (50.0) 23 15 (65.2)
Endorses a podcast 17 9 (52.9) 7 4 (57.1) 24 13 (54.2)

General study critiquesb 20 9 29
Difficulty accessing meditations on cell phone/tablet 3 (15.0) 1 (11.1) 4 (13.8)
Meditation recordings were too quiet 2 (10.0) 1 (11.1) 3 (10.3)
Wanted more website or Zoom training 2 (10.0) 1 (11.1) 3 (10.3)
Wanted more meditation materials 1 (5.0) 1 (11.1) 2 (6.9)

Negative effects from participation
No negative effects 16 14 (87.5) 7 4 (57.1) 23 18 (78.3)
Felt guilty about low participation 16 2 (12.5) 7 3 (42.8) 23 5 (21.7)

Barriers to participation 15 6 21
Personal/time conflicts 6 (40.0) 3 (50.0) 9 (42.9)
Prefers alternative meditation 3 (20.0) 3 (50.0) 6 (28.6)
Difficulty focusing 3 (20.0) 0 (0.0) 3 (14.3)
Cancer content avoidance 2 (13.3) 1 (16.7) 3 (14.3)
Health problems related to cancer 2 (13.3) 0 (0.0) 2 (9.5)

Meditation plans post-study
Plans to continue a meditation practice 16 15 (93.8) 8 7 (87.5) 24 22 (91.7)
Plans to continue meditating using BP2.0 materials +/� alternatives 15 5 (33.3) 7 4 (57.1) 22 9 (40.9)
Plans to continue meditating using alternative meditation methods 15 10 (66.7) 7 3 (42.3) 22 13 (59.1)

aN is number of participants who were asked the corresponding semi-structured interview question.
bSpontaneously reported responses, not tied to a specific interview question: denominator N is the total number of interviews conducted.
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The results of BP2.0 provide insight into the im-
plementation of a MBI in a patient population that has been
understudied to date. The BP2.0 online program was of in-
terest to patients receiving chemotherapy and their care-
givers: 72% of eligible patients consented to participate, and
half of participating patients were joined by a caregiver. Cited
reasons for study participation, expectations and perceived
benefits corresponded with participant-reported baseline
sources of distress (Table 2 and Supplementary Table S8). We
hypothesized that ≥70% of participants would listen to the
meditation recordings via the website platform and/or par-
ticipate in webinars and complete any follow-up assessment,
thus meeting our prospectively defined metrics for inter-
vention feasibility. By these criteria, the intervention was
feasible. The retention rate and favorable study evaluations
further support the feasibility and acceptability of the inter-
vention. While not powered for efficacy, the results from
BP2.0 additionally suggest the potential for clinical benefit,
including a clinically meaningful reduction in distress
scores46,47 and 88% of participants reporting benefit in post-
study interviews.

We acknowledge that BP2.0 had several limitations, in-
cluding sample size, lack of a control arm, use of multiple
comparisons, and importantly, low interactive webinar at-
tendance. To address low webinar attendance, we worked on
expectation setting by conveying that the webinars were an
essential part of the BP2.0 program during the consent
process. To mitigate frequent technical difficulties during the
webinars, additional technical support was provided to the
meditation instructors and participants. In addition to weekly
emails, reminders about the webinars were sent via text
messaging. We also instituted follow-up calls from the re-
search coordinator after the initial webinar and any missed
webinar sessions. None of these strategies appreciably im-
proved webinar attendance. Although the use of Zoom for the
BP2.0 webinars was a barrier during our study, we anticipate
that this will be less of a hurdle for future studies due to
increased utilization of the Zoom platform for virtual
meetings during the COVID-19 pandemic.

While our study met criteria for feasibility, adherence was
variable, highlighting challenges that may be inherent to
studies designed to support patients in active treatment for
metastatic cancer and their caregivers. Measures of adherence
were based on the practice instruction to play the meditation
tracks at least 5 times per week for 8 weeks; webinars were
not included in the adherence measurement as, due to a
technical error, plays of audio recordings of the live webinars
were not captured from the website for the first two months
that the study was open. Roughly one-third of BP2.0 par-
ticipants had ≥70% adherence (Supplementary Table S9);
whereas, a similar proportion had no recorded use of the
audio tracks. In another recent study of a mobile/online MBI,
33% of cancer patients achieved at least 70% adherence to the
practice instructions.36 While that study by Kubo et al re-
ported somewhat higher adherence overall, it is notable that

nearly half of patients had received curative intent therapy
within the past 6 months, vs 91% of patients receiving
palliative chemotherapy for an incurable cancer on BP2.0
(and the remaining patients were actively undergoing curative
intent treatment for metastatic disease).

In pre-specified exploratory subset analyses, no notable
differences were observed in baseline to week 8 survey re-
sults between patients and caregivers or between patient-
caregiver pairs and unpaired patients. This marks a difference
from original pilot study, BP1.0,16 where data suggested a
greater benefit in patient-caregiver pairs vs unpaired patients.
We had hypothesized that this finding may be recapitulated in
BP2.0, reflecting interdependency in distress among
dyads.6,17,20 On the other hand, similarities between BP1.0
and BP2.0 included remarkably consistent demographics
except that, in BP2.0, one-third of patients had non-colorectal
cancer gastrointestinal malignancies. Baseline sources and
levels of distress were similar (in patients and caregivers), as
were reasons for study participation. The attrition rate was
equivalent in both studies, with worsening illness as the major
reason for early discontinuation. The motivational text
messages were positively received, with some participants
reporting that they felt supported by this practice container
even if they did not otherwise fully engage in the intervention.
The main negative effect of study participation was a feeling
of guilt reported by a minority of enrollees who did not adhere
to the practice instructions. In both BP1.0 and BP2.0,
comparable, statistically significant reductions in distress
scores were observed. With both studies, the majority of
interviewees reported plans to continue mindfulness medi-
tation practice. A key distinction with BP2.0 was the col-
lection of more complete adherence data via web capture.

In another pre-specified exploratory subset analysis,
participants who practiced more reported increased benefit,
including statistically significant improvements not only in
distress, but also in depression, global mental health, feeling
at peace, and three of the five facets of mindfulness. Ad-
herence accounting for webinar attendance in addition to
playing the guided meditation audio tracks separated par-
ticipants into nearly identical subsets and did not substan-
tively change the results, again noting low webinar
attendance overall. There was no indication from surveys or
interviews that the meditation instructors or the curriculum
were drivers of low attendance, although formal MBI
teaching assessment criteria were not applied.49 Rolling
enrollment, with patients and caregivers included in the same
webinar, was a pragmatic design decision given the unstable
health of patients with metastatic cancer. Feedback from
caregivers suggests that fixed caregiver- and patient-specific
cohorts could have improved cohesion and ease in sharing,
motivating attendance.50 However, this would not eliminate
the fear of interacting with sicker or otherwise more dis-
tressed participants. We chose a time for the webinars that
was unlikely to interfere with work, school, medical ap-
pointments, and other daily activities; still the main critique of
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the live webinars was that they were at an inconvenient
time—an hour in the evening when some participants did not
want to think about cancer.

In the future, we seek to test a stepped care study design, to
accommodate patients/caregivers with the highest capacity
for full participation and those with great needs, yet lower
capacity for engagement. All participants will have access to
high quality video recordings of webinar content (a podcast
model) and the ability to submit questions. The more in-
tensive option may feature one-on-one or dyadic sessions via
teleconference with a meditation instructor,51 thus addressing
several of the challenges that were encountered with the
group webinars. For scalability, the frequency and/or duration
of the live sessions will be lessened. We will reduce survey
burden and offer a monetary incentive to improve survey
completion rates.36 Leveraging recruitment from shared in-
fusion centers, Being Present eligibility will be extended to
enroll patients with any metastatic cancer diagnosis. Addi-
tional design modifications are needed to increase racial,
ethnic, and socioeconomic diversity. A future research
question is whether the average level of adherence that de-
fines success of a feasible, safe, and inexpensive distress
reduction strategy for patients with metastatic cancer may
need to be lower than that which would be expected among
cancer survivors.

Conclusions

The Being Present 2.0 online mindfulness-based program is
appealing to, feasible, and acceptable for patients with
metastatic gastrointestinal cancer undergoing active treatment
and their caregivers. The high recruitment rate highlights the
demand for remote delivered interventions to reduce distress
in this population. Meanwhile, challenges encountered re-
lated to adherence underscore the need to tailor expectations,
as well as interventions, in the advanced cancer setting.
Positive preliminary data from BP2.0 provide support for a
clinical trial to definitively evaluate the efficacy of this safe,
simple, and inexpensive mindfulness intervention to reduce
distress and improve quality of life among cancer patients and
their caregivers.
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