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Abstract
Background: People living with advanced cancer experience more frequent and severe symptoms than those with early-stage
disease. Common, distressing symptoms include sleep difficulties, worry and uncertainty, fatigue, and depression. Cognitive
behavioral therapy (CBT) and acceptance and commitment therapy (ACT) effectively manage these symptoms but are often
too time intensive for patients with multiple appointments, limited energy, and competing priorities. Brief, mobile health
(mHealth) interventions provide an accessible alternative, particularly for rural patients with limited access to palliative or
psychosocial oncology services.
Objective: Building on our successful in-person and Digital Video Disk–based pilot trial of a 3-session, integrated CBT-ACT
symptom management intervention for patients with advanced cancer, Finding Our Center Under Stress (FOCUS), the current
study evaluated the feasibility and acceptability of a 4-session mHealth version.
Methods: In this single-cohort feasibility and acceptability study, people with advanced cancer were recruited from hospital-
based oncology clinics representing 4 cancer types (breast, melanoma, multiple myeloma, and prostate). Baseline assessments
included sociodemographic data, patient-reported outcomes for sleep (Insomnia Severity Index), anxiety (7-item Generalized
Anxiety Disorder scale and Penn State Worry Questionnaire), fatigue (Fatigue Symptom Inventory), depression (Center for
Epidemiological Studies Depression Scale), and a 7-day sleep diary completed in the app. Participants then completed 4
modules addressing sleep difficulties, worry and uncertainty, fatigue, and depression. Primary outcomes were feasibility and
acceptability. Feasibility benchmarks included recruitment (50% enrollment), retention (70%), and app completion (50%).
After 6 weeks, participants completed the Internet Evaluation and Utility Questionnaire, and a subset completed qualitative
interviews about their experience with the FOCUS app. We report quantitative and qualitative findings and lessons learned
from app development.
Results: Overall, 64.7% (11/17) of the approached patients enrolled, and 70% (7/10) completed more than half of the app.
Participants rated FOCUS highly for ease of understanding (mean 3.83/4, SD 0.41), convenience (mean 3.67/4, SD 0.82), and
utility (mean 3.33/4, SD 0.82). All participants would recommend the app to others and would use it again for future problems.
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Favorite components included patient videos and the Sleep and Worry and Uncertainty Modules. Suggested improvements
included video quality (lighting and sound), sleep diary usability, and additional professional guidance.
Conclusions: The FOCUS intervention was successfully delivered via mobile technology and demonstrated feasibility and
acceptability in beta testing. The FOCUS mHealth app offers an evidence-based, accessible symptom management intervention
for people with advanced cancer, particularly in rural communities. Guided by participant feedback, FOCUS 2.0 will enhance
video segments, add telehealth support, and expand interactive and motivational features. A randomized controlled trial will
evaluate its effectiveness.
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Introduction
People with advanced cancer experience more frequent and
severe psychological and physical symptoms than people
with early-stage cancer [1-4]. Four of the most common
and distressing symptoms reported by people with advanced
cancer are sleep difficulties, worry and anxiety, depres-
sion, and fatigue [1,2,4,5]. These symptoms co-occur and
contribute to functional impairment, poorer quality of life,
and mortality yet are commonly undertreated, especially
in rural communities [6-8]. Effective, accessible symptom
management is an essential component of comprehensive
survivorship care for people with advanced cancer.

In response to the symptom management needs expe-
rienced in advanced cancer, we developed Finding Our
Center Under Stress (FOCUS), a brief, integrated cogni-
tive behavioral therapy (CBT) and acceptance and commit-
ment therapy (ACT) symptom management intervention. We
targeted sleep, anxiety, fatigue, and depression as these were
common and distressing symptoms experienced by patients
in our outpatient oncology–palliative medicine clinic [4].
We used the most effective and well-used evidence-based
CBT-ACT strategies selected by the principal investigator
(PI), who has over 20 years of clinical experience with people
with advanced cancer [9-16]. We developed a brief, 3-ses-
sion intervention that included 2 in-person sessions and 1
Digital Video Disk (DVD) session. The DVD included videos
recorded by people with advanced cancer as well as our
psychology team. We created a standardized FOCUS patient
handbook and a corresponding professional therapy manual
that guided the in-person components of the intervention.

Using FOCUS, participants learn skills to self-manage
their symptoms and improve their ability to focus on what
matters most to them despite these symptoms. We conduc-
ted a pilot randomized controlled trial with people with
advanced cancer, and the results demonstrated improved
sleep on both self-report [17] and physiological measures
(ie, actigraphy) [18] and moderate to strong improvements
in worry, depression, and fatigue interference. However, in
this previous pilot study, the primary reason for noneligibility
was transportation (35%), and the primary reasons for study
refusal were too many appointments (35%) and being too ill
(21%).

To increase access to symptom management, mobile
health (mHealth) and telehealth symptom management
interventions have been developed. These demonstrate
positive effects on self-efficacy, symptom distress, and
psychological well-being [19,20]. mHealth is “the use of
mobile and wireless devices to improve health outcomes,
health care services, and health research” [21]. Positive
outcomes have been demonstrated for insomnia [22,23],
anxiety [24,25], depression [26-31], and fatigue [25,32].
Meta-analyses indicate that mHealth behavioral interventions
impact symptom reduction to an extent comparable to
face-to-face interventions [33,34]. However, most of these
apps focus on single symptoms, or the studies evaluating
them include only people with early-stage cancer after
treatment, which may benefit outcomes based on symptom
regression to the mean [35,36]. Many interventions are also
too lengthy (ie, 12-20 sessions) and do not focus on the
specific needs and worries of people with advanced cancer.

This paper describes the translation of our FOCUS
symptom management intervention to a brief, 4-module
mHealth intervention. We present results of our FOCUS 1.0
beta testing with a small but diverse sample of people with
advanced cancer from geographically distinct areas of Ohio.
Our goal was to conduct a single-cohort trial to determine
whether FOCUS 1.0 was feasible and acceptable to people
with advanced cancer and identify next steps to prepare
for a randomized clinical effectiveness trial of the FOCUS
mHealth intervention.

Methods
Design
This was a single-cohort feasibility and acceptability study
designed to evaluate trial accrual, app engagement and
completion, sleep diary and questionnaire administration, and
acceptability. We also completed qualitative interviews to
determine strengths and areas for improvement of FOCUS
1.0.
App Translation Process
The FOCUS 1.0 app was developed between February 2021
and April 2021 based on intervention content from our
previous in-person intervention [17]. At this time, there
was no multi-symptom app available specifically for people
with advanced cancer. Unique features of our app include
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tailoring to people with advanced cancer, combination of
CBT and ACT approaches, and inclusion of a modified
exercise program for fatigue. The app was developed pro
bono by a local digital health company (Duet Health) in
collaboration with the PI (SW-DG), who created the content
for the previous in-person clinical trial. App questionnaires
and the sleep diary were developed by Duet Health, and the
text and video content was entered into the content manage-
ment system by the PI. Collaborators (DMB, SC, AD, KK,
CP, and DM) reviewed the app content, and iterative rounds
of feedback were conducted. Materials targeted an aver-
age Flesch-Kincaid eighth-grade reading level per Microsoft
Word document statistics based on an average Program for
the International Assessment of Adult Competencies adult
literacy score of 268 in Ohio, corresponding to reading level
above the sixth-grade but below a ninth-grade reading level.
This reading level was deemed appropriate given our attempt
to balance accessibility with fidelity to psychosocial oncology
content [37].
FOCUS 1.0 Intervention
FOCUS 1.0 includes 5 total hours of intervention spaced
across 6 weeks (not including independent practice of

intervention strategies), as well as a 5-minute welcome video,
study questionnaires, and information on how to contact the
research team. The intervention components of the app are
divided into 4 primary modules (Figure 1), each focused
on different symptoms as follows: 1.5 hours on sleep, 1
hour on worry and uncertainty, 1.5 hours on fatigue, and 1
hour on mood. The intervention content incorporates CBT
and ACT strategies by using text, imagery, videos, and
interactive elements throughout the 4 symptom modules.
Each module includes informational text and videos from
experts to teach participants more about these symptoms and
self-management strategies. Modules also include testimonial
videos from people living with advanced cancer focused
on sharing their experiences with symptom burden, changes
in independence, financial stress, and functional challenges
and how they have coped with uncertainty. Interactive and
instructional relaxation and mindfulness videos are incorpora-
ted into the modules, as well as brief exercise videos from our
rehabilitation oncology team to target cancer-related fatigue.
In addition to the videos, the app incorporates interactive
exercises and printable worksheets throughout, including
values identification and constructive worry exercises.

Figure 1. Finding Our Center Under Stress (FOCUS) 1.0 (A) home screen, (B) worry module table of contents, and (C) sample worry intervention
content. Original patient video image was replaced by stock photo to protect patient privacy.

Participants
The current pilot trial included 11 participants recruited
from breast cancer, prostate cancer, melanoma, and multiple
myeloma clinics based on recommendations from collaborat-
ing oncologists. Eligibility criteria were being aged 18 years
or older and having a diagnosis of advanced-stage cancer.
Measures

Primary Outcomes
Feasibility
We determined feasibility based on potential participants’
willingness to take part in the study, as well as the propor-
tion of intervention modules completed after 6 weeks without
prompting. Specifically, feasibility was defined as 50% study
enrollment after recruitment (n=17), 70% retention, and
completion of at least half (50%) of the app content during

the 6-week enrollment period. We also assessed technology
skills using the Computer Proficiency Questionnaire−12,
a 12-item self-report measure that assesses an individu-
al’s perceived ability to perform common computer tasks
across domains such as basic computer operations, internet
use, communication, scheduling, and multimedia functions.
Respondents rate their proficiency on a 5-point scale, with
higher scores indicating greater computer proficiency. The
measure has demonstrated excellent internal consistency
(Cronbach α=0.95). We used this measure in an attempt to
establish a criterion score for use in our larger randomized
trial [38].

Acceptability
The Internet Evaluation and Utility Questionnaire (IEUQ)
[39] measures participants’ experiences and perceptions of
an internet-based intervention. The IEUQ has 15 items and
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3 open-ended response items. Items 1 to 8 assess ease of
use, convenience, engagement, enjoyment, layout, privacy,
satisfaction, and acceptability. Items 9 to 15 assess useful-
ness, comprehension, trustworthiness, credibility, likelihood
of returning, mode of delivery, and helpfulness. Participants
respond to questions on a 5-point Likert scale (0=“not at all,”
1=“slightly,” 2=“somewhat,” 3=“mostly,” and 4=“very”).
Scores above 2.5 were considered acceptable. Additionally,
the IEUQ includes 3 items that elicit limited qualitative
feedback from participants, specifically on what the partici-
pants found to be the most and least helpful parts of the app,
and provides space for participants to provide suggestions to
improve the program. For this study, Cronbach α reliability
(items 1-13) was 0.90.

Secondary Patient-Reported Outcomes
We included several measures to test the viability of
assessment of future study patient-reported outcomes (PROs)
via the app. These included the Insomnia Severity Index
[40], 7-item Generalized Anxiety Disorder scale [41],
Fatigue Symptom Inventory [42], Center for Epidemiological
Studies Depression Scale [43], the European Organisation for
Research and Treatment of Cancer Quality of Life Question-
naire Core 30 [44], and the Penn State Worry Questionnaire
[45].
Procedures
Data collection took place from April 2021 to August 2021.
Participants were recruited through collaborating oncology
clinics. Each collaborating oncologist was asked to recom-
mend 2 to 3 patients with advanced-stage cancer to beta
test the FOCUS app, and they were encouraged to recom-
mend a diverse sample. Potential participants were contacted
via phone and were told that their oncologist had recom-
mended them for the study. They were informed that the
app was designed to help manage symptoms and cope with
cancer and specifically to learn strategies for improving
sleep, worry, fatigue, and mood. They were advised that
they could participate from home with no in-person appoint-
ments. Participants were informed that each module would
take between 1 and 2 hours in addition to time to practice the
strategies. Interested participants consented to the study via
email or mail as per patient preference. Consented partici-
pants were then provided with a link to the app, which was
available via iOS and Android using their own devices. They
were provided a unique password to protect their confiden-
tiality. They completed questionnaires at the start of app
use, monitored their sleep for 1 week using the sleep diary
feature of the app, and then completed 1 module each week
with coping strategies to try. There was no training other
than instructions for signing into the app and for completing
questionnaires and exercises on the app. Participant instruc-
tions (once signed into the app) were as follows: “Complete
questionnaires in the Symptom Tracker portion of the app.
Then for a week, you will record your sleep for 5 minutes
each morning in the Sleep Diary. The following week you
will begin the first module and complete one each week
starting with the Sleep Module.” The Sleep Module instruc-
tions were as follows: “As part of the Sleep Module, you

create a sleep restriction schedule based on your data in the
Sleep Diary. Go back to your Sleep Diary and review your
data for the previous week. Add up the number of hours you
slept each night for 7 days and divide by 7. Then add half
an hour to this. For instance, if you sleep 6 hours each night:
(6 + 6 + 6 + 6 + 6 + 6 + 6)/7 = 6. So you would set your
sleep schedule for 6.5 hours with specific wake and bedtimes.
Practice this for one week and add 1/2 hour if you are still
tired when you wake. And practice relaxation exercises.”
Ethical Considerations
This study was approved by the Ohio State University
Institutional Review Board (2010C0004). All participants
were English speakers and provided informed consent via
mail or email prior to starting the study.
Analyses
Given the formative, single-arm nature of this feasibility and
acceptability study, our analyses were primarily descriptive
rather than inferential. We used percentages to represent
feasibility, including the percentage of patients approached
for the study who agreed to participate, the percentage
who completed the study, and the percentage of modules
completed after 6 weeks without prompting. We also report
the sample’s computer proficiency scores. Acceptability was
examined using descriptive statistics (means and SDs on
the IEUQ). Descriptive statistics are also provided on our
PROs compared against other cancer sample norms when
available, offering an exploratory picture of the sympto-
matic nature of this population; given the small sample
size, these comparisons should be interpreted as hypothe-
sis generating rather than confirmatory. We conclude our
analyses with an exploration of our qualitative data from the
IEUQ. Content analysis was applied to open-ended items,
assessing what was most and least helpful about the app.
Two members of the research team independently reviewed
and coded participant responses, then conferred to reach
consensus on final categories. Given that these items were
brief and targeted, designed to capture usability feedback
rather than support in-depth qualitative inquiry, this approach
was deemed appropriate for the scope and intent of the data.
Consistent with the exploratory aim of this study, the findings
are therefore presented descriptively rather than as formal
themes.

Results
Sample Characteristics
A total of 54.5% (6/11) of the sample was female, 72.7%
(8/11) were non-Hispanic White individuals, and 72.7%
(8/11) were married. The average age was 65.91 (SD 13)
years. Participants were diagnosed with breast cancer (4/11,
36.4%), prostate cancer (4/11, 36.4%), melanoma (2/11,
18.2%), and multiple myeloma (1/11, 9.1%), with an average
time since diagnosis of 10.55 (SD 8) years. In total, 81.8%
(9/11) had prior surgery, 45.5% (5/11) had chemotherapy,
90.9% (10/11) had radiation, 63.6% (7/11) had hormonal
therapy, and 18.2% (2/11) had immunotherapy (Table 1).
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Table 1. Sample demographic and disease characteristics (N=11).
Values

Sex, n (%)
  Female 6 (54.5)
  Male 5 (45.5)
Race, n (%)
  Black 2 (18.2)
  Middle Eastern 1 (9.1)
  White 8 (72.7)
Age (y), mean (SD) 65.91 (13)
Time since diagnosis (y), mean (SD) 10.55 (8)
Education (y), mean (SD) 15.64 (2)
Marital status, n (%)
  Married 8 (72.7)
  Divorced 2 (18.2)
  Single 1 (9.1)
Support rating, n (%)
  Limited support 2 (18.2)
  Adequate support 5 (45.5)
  Excellent support 4 (36.4)
Employment status, n (%)
  Employed full time 1 (9.1)
  Retired 7 (63.6)
  Disability due to medical condition 2 (18.2)
  Other (stay-at-home mother) 1 (9.1)
Financial difficulties, n (%)
  No financial difficulties 10 (90.9)
  Yes, limited resources (struggling to pay bills) 1 (9.1)
  Yes, limited resources (at risk of losing home) 0 (0)
RUCCa, n (%)
  1-3 7 (63.6)
  4-7 4 (36.4)
Cancer type, n (%)
  Breast 4 (36.4)
  Prostate 4 (36.4)
  Melanoma 2 (18.2)
  Multiple myeloma 1 (9.1)
Staging, n (%)
  1 1 (9.1)
  2 0 (0)
  3 2 (18.2)
  4 8 (72.7)
Treatments completed, n (%)
  Surgery 9 (81.8)
  Radiation 10 (90.9)
  Hormonal therapy 7 (63.6)
  Chemotherapy 5 (45.5)
  Immunotherapy 2 (18.2)
General health (SF-36b), n (%)
  Fair 9 (81.8)
  Good 1 (9.1)
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Values

  Very good 1 (9.1)
History of mental health diagnoses, n (%)
  Depression 4 (36.4)
  Depression and anxiety 2 (18.2)
  Panic attacks 1 (9.1)
  Schizoaffective disorder 1 (9.1)

aRUCC: Rural-Urban Continuum Codes.
bSF-36: 36-item Short Form Health Survey.

In total, 36.4% (4/11) were from rural communities (Rural-
Urban Continuum Codes 4-9) [46]. Most were retired (7/11,
63.6%), although some were considered disabled due to
cancer (2/11, 18.2%), and others still worked full time (1/11,
9.1%). Most (10/11, 90.9%) reported no current financial
difficulties related to cancer. A total of 72.7% (8/11) had a
history of mental health diagnoses, most commonly depres-
sion (4/11, 36.4%) and depression and anxiety (2/11, 18.2%).
In total, 9.1% (1/11) had a history of panic attacks, and
another participant (1/11, 9.1%) had schizoaffective disorder.
Some (2/11, 18.2%) had received psychotropic medications,
and some (2/11, 18.2%) had received both medications and
counseling or therapy. Most (7/11, 63.6%) had received
no mental health treatment despite the high prevalence of
mental health diagnoses. Most had adequate (5/11, 45.5%) to
excellent (4/11, 36.4%) support.
FOCUS Feasibility
Participant flow through FOCUS 1.0 beta testing is shown in
Figure 2. Of 17 patients with advanced cancer approached for

participation, 11 (64.7%) enrolled and completed the baseline
questionnaires. Of these 11 participants, 1 (9.1%) was unable
to engage with the intervention because of cognitive and
technical difficulties and did not initiate app use, leaving
10 (90.9%) participants who started the FOCUS app and
completed the sleep diary. Of these 10 participants, 7 (70%)
completed more than 50% of the app content during the
6-week intervention period, meeting the predefined feasibility
criterion. Those not completing 50% (of the app) (3/10, 30%)
noted challenges with the sleep diary and difficulty navigating
the app, and another participant did not start the app due to
other family or life circumstances. A total of 60% (6/10) of
the participants completed the IEUQ used to assess interven-
tion acceptability.

Figure 2. CONSORT (Consolidated Standards of Reporting Trials) flow diagram. FOCUS: Finding Our Center Under Stress; IEUQ: Internet
Evaluation and Utility Questionnaire.
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FOCUS Acceptability
All ratings of the app on the IEUQ were above 3.00 (“mostly”
or “very”) other than the satisfaction rating, which was
2.83 (“somewhat” to “mostly”; Figure 3). Participants rated

FOCUS highly for ease of understanding (mean 3.83/4, SD
0.41), trust (mean 3.67/4, SD 0.52), convenience (mean
3.67/4, SD 0.82), and utility (mean 3.33/4, SD 0.82).

Figure 3. Average Internet Evaluation and Utility Questionnaire (IEUQ) ratings including standard error (n=6). A total of 30% (3/10) of the
participants completed <50% of the app after 6 weeks and were excluded as they did not complete the app. Another participant did not complete the
IEUQ.

PROs
As anticipated, participants were highly symptomatic at
baseline given their disease status. Participants scored well
above the mean compared to other cancer samples on
the Insomnia Severity Index, 7-item Generalized Anxiety
Disorder scale, Fatigue Symptom Inventory, Center for
Epidemiological Studies Depression Scale, and Penn State

Worry Questionnaire (see Table 2). Participants scored below
the mean on the European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire Core
30 for cancer samples. Computer proficiency scores were
superior compared to older adults in the general population,
demonstrating good computer proficiency in this sample [38].

Table 2. Patient-reported outcomes (PROs) at baseline.
PROᵃ Scale range Cutoff scoresᵇ Sample, mean (SD) Cancer populationᶜ, mean (SD)
Insomnia (ISI) 0-28 Mean≥10 11.55 (7.09) 7.3 (6.3)-12.4 (6.7)
Anxiety (GAD–7) 0-21 Mean≥8 6.5 (5.8) 5.1 (4.0)-6.7 (5.2)
Fatigue (FSI) 1-10 Mean≥3 5.0 (2.5) 3.7 (2.2)
Depression (CES-D) 0-60 Mean≥16 19.8 (14.1) 11.6 (9.1)
Quality of life (EORTC-QLQ-C30) 0-100 Mean≤50 39.4 (13.5) 69.3 (20.7)
Worry (PSWQ) 16-80 Mean≥45ᵈ 48 (15.06) 43.3(13.1)
Computer proficiency (CPQ-12) 6-30 10 25.6 (4.1) NAᵉ

aISI: Insomnia Severity Index, GAD-7: 7-item Generalized Anxiety Disorder scale, FSI: Fatigue Symptom Inventory, CES-D: Center for
Epidemiological Studies Depression Scale, EORTC-QLQ-C30: European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30, CPQ-12: Computer Proficiency Questionnaire–12.
bCutoffs: Insomnia Severity Index [47], 7-item Generalized Anxiety Disorder scale [48], Fatigue Symptom Inventory [49], Center for
Epidemiological Studies Depression Scale [50], and European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire
Core 30 [51]. CPQ-12 scores < 10 are below average compared to the general population and represent users who may need additional training or
support [38].
cCancer population norms: Insomnia Severity Index [40,52], 7-item Generalized Anxiety Disorder scale [53,54], Fatigue Symptom Inventory [55],
Center for Epidemiological Studies Depression Scale [56], and European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30 [57].
dNo official cutoff score for the PSWQ exists. The cutoff score of M≥45 is often used to indicate elevated worry [58].
eNA: not available.
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Qualitative Feedback
Qualitative feedback was collected via 3 open-ended items
from the IEUQ, which asked participants to identify the most
and least helpful aspects of the app and offer suggestions for
improvement. Given the targeted nature of these items, the
findings are organized below by valence rather than formal
thematic analysis.

Strengths
All participants would recommend the app to others and
would use it again for future problems. Participants’ favorite
aspects of the app included the patient videos. One participant
noted the following:

I have never participated in support groups as I am an
introvert, but seeing that others are experiencing the
same thoughts, feelings, and symptoms as me has been
a great source of comfort.

Participants preferred the Sleep Module and the Worry
and Uncertainty Module. In particular, they appreciated
learning about relaxation techniques and sleep restriction,
the stretching and relaxing recording (Fatigue Module), and
challenging stressful sleep thoughts. One person noted the
following:

I would give the top rating to all aspects of the
program. I cannot even begin to tell you what it has
done for me. I hope that I will be able to always view
the information so I can use it in the future if I start
feeling down again.

Areas for Improvement
Feedback on areas for improvement centered on technical
issues, including difficulty accessing the app-based sleep
diary and questionnaires; video streaming interruptions and
quality issues (ie, audio and lighting); and a desire for access
to professional and technical support.

Discussion
Primary Findings
In this single-cohort feasibility and acceptability study,
participants with advanced cancer evaluated FOCUS 1.0,
an integrated mHealth CBT-ACT symptom management
intervention targeting sleep, anxiety, fatigue, and depression.
FOCUS 1.0 was developed by translating the content of our
previous 3-session FOCUS intervention [17] into an mHealth
app, which we successfully developed over a period of 3
months. For the current study, we recruited a small but
diverse sample, with higher rates of rural (4/11, 36.4%) and
minority group (3/11, 27.3%) participants than the rates in our
state (24% and 24%, respectively) [59,60]. We also had an
impressive recruitment rate (11/17, 64.7%) for a sample of
people with advanced cancer [61,62]. We did not specifi-
cally include or exclude people with a history of mental

health diagnoses and were surprised to find that 72.7% (8/11)
reported a history of psychological diagnoses, demonstrat-
ing our ability to recruit a sample with diverse mental
health concerns. Most participants (7/10, 70%) completed at
least 50% of the app content and provided overall posi-
tive acceptability ratings. These preliminary findings provide
initial support for the feasibility and acceptability of FOCUS
1.0 as an intervention for patients with advanced cancer. Our
PRO data are consistent with the highly symptomatic nature
of this population of patients who may benefit from the app.
Participant Feedback
Participants rated ease of understanding very highly,
demonstrating that our efforts to enhance readability of
content with a sixth to ninth grade Flesch-Kincaid reading
level were helpful. Participants also rated convenience and
intervention method highly, which is a promising early signal
although not conclusive evidence of reach or effectiveness. It
is important to note that living with advanced cancer presents
many barriers to in-person interventions, including but not
limited to travel challenges, difficulty engaging due to feeling
ill, and limited time due to having many medical appoint-
ments. This intervention attempts to remedy some of these
barriers by providing skills and resources in an accessible
format. While we cannot draw conclusions on the effective-
ness of the intervention with these pilot data, participants
found the content useful to address their needs, a criterion
essential for motivating app use, particularly among older
adults [63,64]. They trusted the content and would revisit it if
problems arose again in the future.

Results from qualitative feedback highlighted several
strengths of FOCUS 1.0. Participants particularly liked
patient-recorded videos designed to share how other patients
approach several cancer-related worries. Participants also
enjoyed the interactive practice videos, including videos
demonstrating relaxation techniques and physical activity to
address fatigue (eg, stretching and relaxing). The Worry and
Uncertainty and Sleep Modules were reported to be the most
helpful. In particular, participants found utility in identify-
ing unhelpful thoughts related to sleep [65,66] and sleep
restriction.
Lessons Learned
While the current results are promising, we encountered
several issues that should be noted and addressed in future
studies (Table 3). First, participants experienced a variety
of technical issues that resulted in understandable frustra-
tion. For example, participants noted that the sleep diary
designed for the app did not auto-calculate an average time
in bed sleeping, which is essential for sleep restriction
and scheduling (a primary component of the Sleep Mod-
ule). To address technical issues, we recommend conduct-
ing thorough testing to ensure that the components of the
mHealth app are working properly and building in a virtual
technical support component to address patient questions
and enhance patient motivation for app completion [67-71].
Second, including the questionnaires as the initial step on the
app created undue participant burden and limited enthusiasm
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for venturing further with the symptom modules. Addition-
ally, we encountered a glitch with our questionnaire system
such that our week 6 questionnaires were not released to
participants automatically, with consequent data loss for
this follow-up assessment. To address this, we recommend
building the questionnaires outside of the app in a sys-
tem such as REDCap or Qualtrics. In addition to reducing
the perceived burden associated with the mHealth app for
participants, this would reduce the workload for researchers
associated with privacy protections when data are collected
within an app and potentially prevent issues with data loss.

Third, participants reported a desire for additional profes-
sional support in terms of learning symptom management
strategies. To address this, we have developed a telehealth
professional support component to improve user motiva-
tion and experience using the app. Fourth, 9.1% (1/11) of
the recruited participants were unable to engage with the
intervention content due to cognitive and technological issues
that we could not resolve by providing additional support.
Future studies testing mHealth interventions may benefit from
incorporation of cognitive and mobile proficiency screening.

Table 3. Finding Our Center Under Stress (FOCUS) 1.0 problems and FOCUS 2.0 planned solutions.
FOCUS 1.0 problem FOCUS 2.0 solution
Sleep diary not working properly to calculate time in bed sleeping Constructing a new sleep diary that auto-calculates time in bed sleeping for ease

of participant use
General technical issues Grant funding included for technical support to reduce technical barriers; use of

mobile and computer proficiency tests to screen participants
Questionnaires built into app and not delivered on schedule Questionnaires now built outside of the app in REDCap to reduce burden and

privacy risks in the app and scheduled for repeat administration
Desire for more professional support Designed a telehealth professional support protocol and manual to accompany

app use
Participants with cognitive impairment Screening for cognitive impairment as part of the prescreening process

Limitations
Several limitations should be considered when interpreting
the findings of this study. First, the small sample size (N=11)
limits generalizability; however, given the feasibility and
acceptability focus of this study, the sample size is appropri-
ate for generating initial evidence. Second, qualitative data
were collected via brief open-ended items designed to capture
user feedback on app usability rather than to support more
sophisticated qualitative analysis (eg, thematic analysis).
Future studies should incorporate more rigorous qualitative
methods to more fully capture participant perspectives and
inform iterative intervention refinement. Third, for this study,
we relied on self-reported sleep measures and did not include
objective monitoring devices. While the focus at this stage
of app development was app user experience, including
app-based sleep diary development, we recognize this as a
limitation and plan to use objective sleep monitoring devices
(ie, actigraphy watches) in our larger randomized clinical
trial. Finally, despite higher-than-average computer profi-
ciency, at least 30% (3/10) of the participants experienced
technical difficulties. This study did not provide formal

technical support for participants, which may have influ-
enced engagement and usability outcomes. Addressing these
limitations in future iterations will be important for strength-
ening implementation and evaluation, as well as participant
intervention engagement.
Conclusions
In conclusion, although individuals coping with advanced
cancer experience substantial psychological and physical
symptom burden, few have access to interventions that
effectively support symptom management. Findings from this
feasibility and acceptability study suggest that FOCUS 1.0
shows promise in addressing these gaps in care. This study
represents an initial, formative step in the iterative process
of refining and evaluating the FOCUS intervention. While
additional research is needed to establish the efficacy of
FOCUS 1.0, this mHealth intervention has the potential to
offer an accessible and scalable psychosocial treatment option
for patients with advanced cancer, including those living in
rural and underserved communities.

Acknowledgments
The authors would like to acknowledge their beta testing participants, whose feedback was essential to building a more
engaging app for people with advanced cancer. They would also like to acknowledge Duet Health for their support with
the build of Finding Our Center Under Stress (FOCUS) 1.0. During the preparation of this manuscript, the authors used
ChatGPT (OpenAI) to generate Figure 2 based on the primary data provided in the text. The tool was used solely to format and
visually map the data into a chart layout. After generation, the authors strictly reviewed, verified, and cross-checked the visual
output against the raw manuscript data to ensure accuracy, proper formatting, and correct axis labeling. The authors take full
responsibility for the contents of the final figure and the integrity of the published work.
Funding
The research reported in this publication was supported by the National Cancer Institute of the National Institutes of Health
under award R01CA281885 and the Ohio State University Comprehensive Cancer Center Cancer Control Grant (GR122403).

JMIR CANCER Wells-Di Gregorio et al

https://cancer.jmir.org/2026/1/e94676 JMIR Cancer 2026 | vol. 12 | e94676 | p. 9
(page number not for citation purposes)

https://cancer.jmir.org/2026/1/e94676


The content is solely the responsibility of the authors and does not necessarily represent the official views of the National
Institutes of Health.
Data Availability
Deidentified data are available on reasonable request to the corresponding author.
Authors’ Contributions
Conceptualization: SW-DG, DMB, SC, KK, DM
Data curation: SW-DG
Formal analysis: SW-DG
Funding acquisition: SW-DG
Investigation: SW-DG, DM
Methodology: SW-DG, DM
Project administration: SW-DG, SB, DMB, SC, AD, KK, CP
Software: SW-DG, DM
Supervision: SW-DG
Visualization: TS, SB
Writing—original draft: SW-DG, TS
Writing—review and editing: SW-DG, TS, SB, DM
Conflicts of Interest
Duet Health developed the Finding Our Center Under Stress (FOCUS) 1.0 app evaluated in this study on a pro bono basis.
SW-DG was involved in the design and development process of the app in collaboration with Duet Health, and DMB, SC,
AD, KK, CP, and DM reviewed app content and provided feedback. No author received financial compensation, equity, or
other financial benefit from Duet Health in connection with this work, and Duet Health had no role in the study design, data
collection and analysis, interpretation of results, or decision to submit this manuscript for publication. All other authors declare
no other conflicts of interest.
References
1. Chang VT, Hwang SS, Feuerman M, Kasimis BS. Symptom and quality of life survey of medical oncology patients at a

veterans affairs medical center: a role for symptom assessment. Cancer. Mar 1, 2000;88(5):1175-1183. [doi: 10.1002/
(sici)1097-0142(20000301)88:5<1175::aid-cncr30>3.0.co;2-n] [Medline: 10699909]

2. Portenoy RK, Thaler HT, Kornblith AB, et al. Symptom prevalence, characteristics and distress in a cancer population.
Qual Life Res. Jun 1994;3(3):183-189. [doi: 10.1007/BF00435383] [Medline: 7920492]

3. Mosher CE, Duhamel KN. An examination of distress, sleep, and fatigue in metastatic breast cancer patients.
Psychooncology. Jan 2012;21(1):100-107. [doi: 10.1002/pon.1873] [Medline: 21105175]

4. Wells-Di Gregorio S, Porensky EK, Minotti M, et al. The James Supportive Care Screening: integrating science and
practice to meet the NCCN guidelines for distress management at a Comprehensive Cancer Center. Psychooncology. Sep
2013;22(9):2001-2008. [doi: 10.1002/pon.3256] [Medline: 23436568]

5. Butt Z, Rosenbloom SK, Abernethy AP, et al. Fatigue is the most important symptom for advanced cancer patients who
have had chemotherapy. J Natl Compr Canc Netw. May 2008;6(5):448-455. [doi: 10.6004/jnccn.2008.0036] [Medline:
18492460]

6. Hallgren E, Hastert TA, Carnahan LR, et al. Cancer-related debt and mental-health-related quality of life among rural
cancer survivors: do family/friend informal caregiver networks moderate the relationship? J Health Soc Behav. Mar
2020;61(1):113-130. [doi: 10.1177/0022146520902737] [Medline: 32009469]

7. Butow PN, Phillips F, Schweder J, et al. Psychosocial well-being and supportive care needs of cancer patients living in
urban and rural/regional areas: a systematic review. Support Care Cancer. Jan 2012;20(1):1-22. [doi: 10.1007/s00520-
011-1270-1] [Medline: 21956760]

8. Andrykowski MA, Steffens RF, Bush HM, Tucker TC. Disparities in mental health outcomes among lung cancer
survivors associated with ruralness of residence. Psychooncology. Apr 2014;23(4):428-436. [doi: 10.1002/pon.3440]
[Medline: 24217966]

9. Dils AT, O’Keefe K, Dakka N, Azar M, Chen M, Zhang A. The efficacy of cognitive behavioral therapy for mental
health and quality of life among individuals diagnosed with cancer: a systematic review and meta-analysis. Cancer Med.
Aug 2024;13(16):e70063. [doi: 10.1002/cam4.70063] [Medline: 39165223]

10. Zhang L, Liu X, Tong F, et al. Cognitive behavioral therapy for anxiety and depression in cancer survivors: a meta-
analysis. Sci Rep. Dec 12, 2022;12(1):21466. [doi: 10.1038/s41598-022-25068-7] [Medline: 36509786]

JMIR CANCER Wells-Di Gregorio et al

https://cancer.jmir.org/2026/1/e94676 JMIR Cancer 2026 | vol. 12 | e94676 | p. 10
(page number not for citation purposes)

https://doi.org/10.1002/(sici)1097-0142(20000301)88:5<1175::aid-cncr30>3.0.co;2-n
https://doi.org/10.1002/(sici)1097-0142(20000301)88:5<1175::aid-cncr30>3.0.co;2-n
http://www.ncbi.nlm.nih.gov/pubmed/10699909
https://doi.org/10.1007/BF00435383
http://www.ncbi.nlm.nih.gov/pubmed/7920492
https://doi.org/10.1002/pon.1873
http://www.ncbi.nlm.nih.gov/pubmed/21105175
https://doi.org/10.1002/pon.3256
http://www.ncbi.nlm.nih.gov/pubmed/23436568
https://doi.org/10.6004/jnccn.2008.0036
http://www.ncbi.nlm.nih.gov/pubmed/18492460
https://doi.org/10.1177/0022146520902737
http://www.ncbi.nlm.nih.gov/pubmed/32009469
https://doi.org/10.1007/s00520-011-1270-1
https://doi.org/10.1007/s00520-011-1270-1
http://www.ncbi.nlm.nih.gov/pubmed/21956760
https://doi.org/10.1002/pon.3440
http://www.ncbi.nlm.nih.gov/pubmed/24217966
https://doi.org/10.1002/cam4.70063
http://www.ncbi.nlm.nih.gov/pubmed/39165223
https://doi.org/10.1038/s41598-022-25068-7
http://www.ncbi.nlm.nih.gov/pubmed/36509786
https://cancer.jmir.org/2026/1/e94676


11. Liu T, Xu J, Cheng H, et al. Effects of internet-based cognitive behavioral therapy on anxiety and depression symptoms
in cancer patients: a meta-analysis. Gen Hosp Psychiatry. 2022;79:135-145. [doi: 10.1016/j.genhosppsych.2022.09.003]
[Medline: 36375342]

12. O’Keefe K, Chen M, Lesser KJ, DuVall AS, Dils AT. Treating mental health and quality of life in older cancer patients
with cognitive behavioral therapy: a systematic review and meta-analysis. Int J Environ Res Public Health. Jul 6,
2024;21(7):881. [doi: 10.3390/ijerph21070881] [Medline: 39063458]

13. Jiang X, Sun J, Song R, Wang Y, Li J, Shi R. Acceptance and commitment therapy reduces psychological distress in
patients with cancer: a systematic review and meta-analysis of randomized controlled trials. Front Psychol.
2023;14:1253266. [doi: 10.3389/fpsyg.2023.1253266] [Medline: 38250124]

14. Fang P, Tan L, Cui J, Yu L. Effectiveness of acceptance and commitment therapy for people with advanced cancer: a
systematic review and meta-analysis of randomized controlled trials. J Adv Nurs. Feb 2023;79(2):519-538. [doi: 10.
1111/jan.15543] [Medline: 36534441]

15. Li H, Wu J, Ni Q, Zhang J, Wang Y, He G. Systematic review and meta-analysis of effectiveness of acceptance and
commitment therapy in patients with breast cancer. Nurs Res. 2021;70(4):E152-E160. [doi: 10.1097/NNR.
0000000000000499] [Medline: 33492055]

16. Fawson S, Moon Z, Novogrudsky K, et al. Acceptance and commitment therapy processes and their association with
distress in cancer: a systematic review and meta-analysis. Health Psychol Rev. Sep 2024;18(3):456-477. [doi: 10.1080/
17437199.2023.2261518] [Medline: 37746724]

17. Wells-Di Gregorio SM, Marks DR, DeCola J, et al. Pilot randomized controlled trial of a symptom cluster intervention in
advanced cancer. Psychooncology. Jan 2019;28(1):76-84. [doi: 10.1002/pon.4912] [Medline: 30335211]

18. Wells-Di Gregorio S, Flowers S, Peng J, et al. Combined treatment with cognitive behavioral therapy for insomnia and
acceptance and commitment therapy enhances objective and subjective reports of sleep in patients with advanced cancer.
Psychooncology. Apr 2025;34(4):e70141. [doi: 10.1002/pon.70141] [Medline: 40204663]

19. Marthick M, McGregor D, Alison J, Cheema B, Dhillon H, Shaw T. Supportive care interventions for people with cancer
assisted by digital technology: systematic review. J Med Internet Res. Oct 29, 2021;23(10):e24722. [doi: 10.2196/24722]
[Medline: 34714246]

20. Zhu J, Ebert L, Wai-Chi Chan S. Integrative review on the effectiveness of internet-based interactive programs for
women with breast cancer undergoing treatment. Oncol Nurs Forum. Mar 1, 2017;44(2):E42-E54. [doi: 10.1188/17.
ONF.E42-E54] [Medline: 28222074]

21. Mobile health: technology and outcomes in low and middle income countries (mHealth). Fogarty International Center.
National Institutes of Health. URL: https://www.fic.nih.gov/Programs/Pages/mhealth.aspx [Accessed 2026-08-04]

22. Ritterband LM, Thorndike FP, Gonder-Frederick LA, et al. Efficacy of an internet-based behavioral intervention for
adults with insomnia. Arch Gen Psychiatry. Jul 2009;66(7):692-698. [doi: 10.1001/archgenpsychiatry.2009.66]
[Medline: 19581560]

23. Ström L, Pettersson R, Andersson G. Internet-based treatment for insomnia: a controlled evaluation. J Consult Clin
Psychol. Feb 2004;72(1):113-120. [doi: 10.1037/0022-006X.72.1.113] [Medline: 14756620]

24. Kenardy J, McCafferty K, Rosa V. Internet-delivered indicated prevention for anxiety disorders: a randomized controlled
trial. Behav Cogn Psychother. 2003;31(3):279-289. [doi: 10.1017/S1352465803003047]

25. Willems RA, Bolman CA, Mesters I, Kanera IM, Beaulen AA, Lechner L. Short-term effectiveness of a web-based
tailored intervention for cancer survivors on quality of life, anxiety, depression, and fatigue: randomized controlled trial.
Psychooncology. Feb 2017;26(2):222-230. [doi: 10.1002/pon.4113] [Medline: 26988800]

26. Andersson G, Bergström J, Holländare F, Carlbring P, Kaldo V, Ekselius L. Internet-based self-help for depression:
randomised controlled trial. Br J Psychiatry. Nov 2005;187:456-461. [doi: 10.1192/bjp.187.5.456] [Medline: 16260822]

27. Christensen H, Griffiths KM, Jorm AF. Delivering interventions for depression by using the internet: randomised
controlled trial. BMJ. Jan 31, 2004;328(7434):265. [doi: 10.1136/bmj.37945.566632.EE] [Medline: 14742346]

28. Clarke G, Eubanks D, Reid E, et al. Overcoming Depression on the Internet (ODIN) (2): a randomized trial of a self-help
depression skills program with reminders. J Med Internet Res. Jun 21, 2005;7(2):e16. [doi: 10.2196/jmir.7.2.e16]
[Medline: 15998607]

29. Robertson L, Smith M, Castle D, Tannenbaum D. Using the internet to enhance the treatment of depression. Australas
Psychiatry. Dec 2006;14(4):413-417. [doi: 10.1080/j.1440-1665.2006.02315.x] [Medline: 17116083]

30. Ruwaard J, Schrieken B, Schrijver M, et al. Standardized web-based cognitive behavioural therapy of mild to moderate
depression: a randomized controlled trial with a long-term follow-up. Cogn Behav Ther. 2009;38(4):206-221. [doi: 10.
1080/16506070802408086] [Medline: 19221919]

31. Vernmark K, Lenndin J, Bjärehed J, et al. Internet administered guided self-help versus individualized e-mail therapy: a
randomized trial of two versions of CBT for major depression. Behav Res Ther. May 2010;48(5):368-376. [doi: 10.1016/
j.brat.2010.01.005] [Medline: 20152960]

JMIR CANCER Wells-Di Gregorio et al

https://cancer.jmir.org/2026/1/e94676 JMIR Cancer 2026 | vol. 12 | e94676 | p. 11
(page number not for citation purposes)

https://doi.org/10.1016/j.genhosppsych.2022.09.003
http://www.ncbi.nlm.nih.gov/pubmed/36375342
https://doi.org/10.3390/ijerph21070881
http://www.ncbi.nlm.nih.gov/pubmed/39063458
https://doi.org/10.3389/fpsyg.2023.1253266
http://www.ncbi.nlm.nih.gov/pubmed/38250124
https://doi.org/10.1111/jan.15543
https://doi.org/10.1111/jan.15543
http://www.ncbi.nlm.nih.gov/pubmed/36534441
https://doi.org/10.1097/NNR.0000000000000499
https://doi.org/10.1097/NNR.0000000000000499
http://www.ncbi.nlm.nih.gov/pubmed/33492055
https://doi.org/10.1080/17437199.2023.2261518
https://doi.org/10.1080/17437199.2023.2261518
http://www.ncbi.nlm.nih.gov/pubmed/37746724
https://doi.org/10.1002/pon.4912
http://www.ncbi.nlm.nih.gov/pubmed/30335211
https://doi.org/10.1002/pon.70141
http://www.ncbi.nlm.nih.gov/pubmed/40204663
https://doi.org/10.2196/24722
http://www.ncbi.nlm.nih.gov/pubmed/34714246
https://doi.org/10.1188/17.ONF.E42-E54
https://doi.org/10.1188/17.ONF.E42-E54
http://www.ncbi.nlm.nih.gov/pubmed/28222074
https://www.fic.nih.gov/Programs/Pages/mhealth.aspx
https://doi.org/10.1001/archgenpsychiatry.2009.66
http://www.ncbi.nlm.nih.gov/pubmed/19581560
https://doi.org/10.1037/0022-006X.72.1.113
http://www.ncbi.nlm.nih.gov/pubmed/14756620
https://doi.org/10.1017/S1352465803003047
https://doi.org/10.1002/pon.4113
http://www.ncbi.nlm.nih.gov/pubmed/26988800
https://doi.org/10.1192/bjp.187.5.456
http://www.ncbi.nlm.nih.gov/pubmed/16260822
https://doi.org/10.1136/bmj.37945.566632.EE
http://www.ncbi.nlm.nih.gov/pubmed/14742346
https://doi.org/10.2196/jmir.7.2.e16
http://www.ncbi.nlm.nih.gov/pubmed/15998607
https://doi.org/10.1080/j.1440-1665.2006.02315.x
http://www.ncbi.nlm.nih.gov/pubmed/17116083
https://doi.org/10.1080/16506070802408086
https://doi.org/10.1080/16506070802408086
http://www.ncbi.nlm.nih.gov/pubmed/19221919
https://doi.org/10.1016/j.brat.2010.01.005
https://doi.org/10.1016/j.brat.2010.01.005
http://www.ncbi.nlm.nih.gov/pubmed/20152960
https://cancer.jmir.org/2026/1/e94676


32. Yun YH, Lee KS, Kim YW, et al. Web-based tailored education program for disease-free cancer survivors with cancer-
related fatigue: a randomized controlled trial. J Clin Oncol. Apr 20, 2012;30(12):1296-1303. [doi: 10.1200/JCO.2011.37.
2979] [Medline: 22412149]

33. Ritterband LM, Tate DF. The science of internet interventions. Introduction. Ann Behav Med. Aug 2009;38(1):1-3. [doi:
10.1007/s12160-009-9132-5] [Medline: 19816750]

34. Wantland DJ, Portillo CJ, Holzemer WL, Slaughter R, McGhee EM. The effectiveness of web-based vs. non-web-based
interventions: a meta-analysis of behavioral change outcomes. J Med Internet Res. Nov 10, 2004;6(4):e40. [doi: 10.2196/
jmir.6.4.e40] [Medline: 15631964]

35. Henselmans I, Helgeson VS, Seltman H, de Vries J, Sanderman R, Ranchor AV. Identification and prediction of distress
trajectories in the first year after a breast cancer diagnosis. Health Psychol. Mar 2010;29(2):160-168. [doi: 10.1037/
a0017806] [Medline: 20230089]

36. Helgeson VS, Snyder P, Seltman H. Psychological and physical adjustment to breast cancer over 4 years: identifying
distinct trajectories of change. Health Psychol. Jan 2004;23(1):3-15. [doi: 10.1037/0278-6133.23.1.3] [Medline:
14756598]

37. Krenzke T, Mohadjer L, Li J, Erciulescu A, Fay R, Ren W. Program for the international assessment of adult
competencies (PIAAC): state and county estimation methodology report (NCES 2020-225). U.S. Department of
Education, National Center for Education Statistics; 2020. URL: https://nces.ed.gov/pubs2020/2020225.pdf [Accessed
2026-08-04]

38. Boot WR, Charness N, Czaja SJ, et al. Computer Proficiency Questionnaire: assessing low and high computer proficient
seniors. Gerontologist. Jun 2015;55(3):404-411. [doi: 10.1093/geront/gnt117] [Medline: 24107443]

39. Ritterband LM, Ardalan K, Thorndike FP, et al. Real world use of an internet intervention for pediatric encopresis. J
Med Internet Res. Jun 30, 2008;10(2):e16. [doi: 10.2196/jmir.1081] [Medline: 18653440]

40. Savard MH, Savard J, Simard S, Ivers H. Empirical validation of the Insomnia Severity Index in cancer patients.
Psychooncology. Jun 2005;14(6):429-441. [doi: 10.1002/pon.860] [Medline: 15376284]

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

42. Hann DM, Jacobsen PB, Azzarello LM, et al. Measurement of fatigue in cancer patients: development and validation of
the Fatigue Symptom Inventory. Qual Life Res. May 1998;7(4):301-310. [doi: 10.1023/a:1024929829627] [Medline:
9610214]

43. Radloff LS. The CES-D scale: a self-report depression scale for research in the general population. Appl Psychol Meas.
1977;1(3):385-401. [doi: 10.1177/014662167700100306]

44. Aaronson NK, Ahmedzai S, Bergman B, et al. The European Organization for Research and Treatment of Cancer QLQ-
C30: a quality-of-life instrument for use in international clinical trials in oncology. J Natl Cancer Inst. Mar 3,
1993;85(5):365-376. [doi: 10.1093/jnci/85.5.365] [Medline: 8433390]

45. Meyer TJ, Miller ML, Metzger RL, Borkovec TD. Development and validation of the Penn State Worry Questionnaire.
Behav Res Ther. 1990;28(6):487-495. [doi: 10.1016/0005-7967(90)90135-6] [Medline: 2076086]

46. Rural-Urban Continuum Codes. National Institutes of Health National Cancer Institute. 2025. URL: https://seer.cancer.
gov/seerstat/variables/countyattribs/ruralurban.html [Accessed 2026-08-04]

47. Morin CM, Belleville G, Bélanger L, Ivers H. The Insomnia Severity Index: psychometric indicators to detect insomnia
cases and evaluate treatment response. Sleep. May 1, 2011;34(5):601-608. [doi: 10.1093/sleep/34.5.601] [Medline:
21532953]

48. Plummer F, Manea L, Trepel D, McMillan D. Screening for anxiety disorders with the GAD-7 and GAD-2: a systematic
review and diagnostic meta-analysis. Gen Hosp Psychiatry. 2016;39:24-31. [doi: 10.1016/j.genhosppsych.2015.11.005]
[Medline: 26719105]

49. Donovan KA, Jacobsen PB, Small BJ, Munster PN, Andrykowski MA. Identifying clinically meaningful fatigue with the
Fatigue Symptom Inventory. J Pain Symptom Manage. Nov 2008;36(5):480-487. [doi: 10.1016/j.jpainsymman.2007.11.
013] [Medline: 18495413]

50. Eaton WW, Smith C, Ybarra M, Muntaner C, Tien A. Center for Epidemiologic Studies Depression Scale: review and
revision (CESD and CESD-R). In: Maruish ME, editor. The Use of Psychological Testing for Treatment Planning and
Outcomes Assessment. Lawrence Erlbaum Associates Publishers; 2004:363-377.

51. Saini J, Bakshi J, Panda NK, Sharma M, Vir D, Goyal AK. Cut-off points to classify numeric values of quality of life
into normal, mild, moderate, and severe categories: an update for EORTC-QLQ-H&N35. Egypt J Otolaryngol.
2024;40:83. [doi: 10.1186/s43163-024-00642-0]

52. Schulte T, Hofmeister D, Mehnert-Theuerkauf A, Hartung T, Hinz A. Assessment of sleep problems with the Insomnia
Severity Index (ISI) and the sleep item of the Patient Health Questionnaire (PHQ-9) in cancer patients. Support Care
Cancer. Dec 2021;29(12):7377-7384. [doi: 10.1007/s00520-021-06282-x] [Medline: 34050799]

JMIR CANCER Wells-Di Gregorio et al

https://cancer.jmir.org/2026/1/e94676 JMIR Cancer 2026 | vol. 12 | e94676 | p. 12
(page number not for citation purposes)

https://doi.org/10.1200/JCO.2011.37.2979
https://doi.org/10.1200/JCO.2011.37.2979
http://www.ncbi.nlm.nih.gov/pubmed/22412149
https://doi.org/10.1007/s12160-009-9132-5
http://www.ncbi.nlm.nih.gov/pubmed/19816750
https://doi.org/10.2196/jmir.6.4.e40
https://doi.org/10.2196/jmir.6.4.e40
http://www.ncbi.nlm.nih.gov/pubmed/15631964
https://doi.org/10.1037/a0017806
https://doi.org/10.1037/a0017806
http://www.ncbi.nlm.nih.gov/pubmed/20230089
https://doi.org/10.1037/0278-6133.23.1.3
http://www.ncbi.nlm.nih.gov/pubmed/14756598
https://nces.ed.gov/pubs2020/2020225.pdf
https://doi.org/10.1093/geront/gnt117
http://www.ncbi.nlm.nih.gov/pubmed/24107443
https://doi.org/10.2196/jmir.1081
http://www.ncbi.nlm.nih.gov/pubmed/18653440
https://doi.org/10.1002/pon.860
http://www.ncbi.nlm.nih.gov/pubmed/15376284
https://doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/pubmed/16717171
https://doi.org/10.1023/a:1024929829627
http://www.ncbi.nlm.nih.gov/pubmed/9610214
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1093/jnci/85.5.365
http://www.ncbi.nlm.nih.gov/pubmed/8433390
https://doi.org/10.1016/0005-7967(90)90135-6
http://www.ncbi.nlm.nih.gov/pubmed/2076086
https://seer.cancer.gov/seerstat/variables/countyattribs/ruralurban.html
https://seer.cancer.gov/seerstat/variables/countyattribs/ruralurban.html
https://doi.org/10.1093/sleep/34.5.601
http://www.ncbi.nlm.nih.gov/pubmed/21532953
https://doi.org/10.1016/j.genhosppsych.2015.11.005
http://www.ncbi.nlm.nih.gov/pubmed/26719105
https://doi.org/10.1016/j.jpainsymman.2007.11.013
https://doi.org/10.1016/j.jpainsymman.2007.11.013
http://www.ncbi.nlm.nih.gov/pubmed/18495413
https://doi.org/10.1186/s43163-024-00642-0
https://doi.org/10.1007/s00520-021-06282-x
http://www.ncbi.nlm.nih.gov/pubmed/34050799
https://cancer.jmir.org/2026/1/e94676


53. Goerling U, Hinz A, Koch-Gromus U, Hufeld JM, Esser P, Mehnert-Theuerkauf A. Prevalence and severity of anxiety in
cancer patients: results from a multi-center cohort study in Germany. J Cancer Res Clin Oncol. Aug
2023;149(9):6371-6379. [doi: 10.1007/s00432-023-04600-w] [Medline: 36757620]

54. Bukhari A, Farsi A, Albaqami F, et al. Prevalence of depression and anxiety among patients with breast cancer: a cross-
sectional study. World Fam Med J. 2022;20(3). [doi: 10.5742/MEWFM.2022.952506]

55. Hann DM, Denniston MM, Baker F. Measurement of fatigue in cancer patients: further validation of the Fatigue
Symptom Inventory. Qual Life Res. 2000;9(7):847-854. [doi: 10.1023/a:1008900413113] [Medline: 11297027]

56. Giese-Davis J, Collie K, Rancourt KM, Neri E, Kraemer HC, Spiegel D. Decrease in depression symptoms is associated
with longer survival in patients with metastatic breast cancer: a secondary analysis. J Clin Oncol. Feb 1,
2011;29(4):413-420. [doi: 10.1200/JCO.2010.28.4455] [Medline: 21149651]

57. Hinz A, Mehnert A, Dégi C, Reissmann DR, Schotte D, Schulte T. The relationship between global and specific
components of quality of life, assessed with the EORTC QLQ-C30 in a sample of 2019 cancer patients. Eur J Cancer
Care (Engl). Mar 2017;26(2):e12416. [doi: 10.1111/ecc.12416] [Medline: 26568527]

58. Fresco DM, Mennin DS, Heimberg RG, Turk CL. Using the Penn State Worry Questionnaire to identify individuals with
generalized anxiety disorder: a receiver operating characteristic analysis. J Behav Ther Exp Psychiatry.
2003;34(3-4):283-291. [doi: 10.1016/j.jbtep.2003.09.001] [Medline: 14972674]

59. Rural population in Ohio. America’s Health Rankings. URL: https://www.americashealthrankings.org/explore/measures/
pct_rural_b/OH [Accessed 2026-08-04]

60. QuickFacts: Ohio. United States Census Bureau. URL: https://www.census.gov/quickfacts/fact/table/OH/RHI825224
[Accessed 2026-08-04]

61. Edwards Z, Bennett MI, Petty D, Blenkinsopp A. Evaluating recruitment methods of patients with advanced cancer: a
pragmatic opportunistic comparison. Int J Pharm Pract. Dec 2019;27(6):536-544. [doi: 10.1111/ijpp.12562] [Medline:
31287212]

62. Chaiviboontham S. Recruitment and retention challenges in research of palliative care in patients with advanced cancer.
Prog Palliat Care. 2011;19(4):185-188. [doi: 10.1179/1743291X11Y.0000000009]

63. Macedo IM. Predicting the acceptance and use of information and communication technology by older adults: an
empirical examination of the revised UTAUT2. Comput Hum Behav. Oct 2017;75:935-948. [doi: 10.1016/j.chb.2017.06.
013]

64. Hauk N, Hüffmeier J, Krumm S. Ready to be a silver surfer? A meta-analysis on the relationship between chronological
age and technology acceptance. Comput Human Behav. Jul 2018;84:304-319. [doi: 10.1016/j.chb.2018.01.020]

65. Harvey AG, Eidelman P. Intervention to reduce unhelpful beliefs about sleep. In: Behavioral Treatments for Sleep
Disorders. Academic Press; 2011:79-89. [doi: 10.1016/B978-0-12-381522-4.00008-0]

66. Belanger L, Savard J, Morin CM. Clinical management of insomnia using cognitive therapy. Behav Sleep Med.
2006;4(3):179-198. [doi: 10.1207/s15402010bsm0403_4] [Medline: 16879081]

67. Titov N, Andrews G, Schwencke G, Solley K, Johnston L, Robinson E. An RCT comparing effect of two types of
support on severity of symptoms for people completing internet-based cognitive behaviour therapy for social phobia.
Aust N Z J Psychiatry. 2009;43(10):920-926. [doi: 10.1080/00048670903179228]

68. Schueller SM, Tomasino KN, Mohr DC. Integrating human support into behavioral intervention technologies: the
efficiency model of support. Clin Psychol Sci Pract. 2017;24(1):27-45. [doi: 10.1037/h0101740]

69. Paxling B, Lundgren S, Norman A, et al. Therapist behaviours in internet-delivered cognitive behaviour therapy:
analyses of e-mail correspondence in the treatment of generalized anxiety disorder. Behav Cogn Psychother. May
2013;41(3):280-289. [doi: 10.1017/S1352465812000240] [Medline: 22717145]

70. Burns DD, Nolen-Hoeksema S. Coping styles, homework compliance, and the effectiveness of cognitive-behavioral
therapy. J Consult Clin Psychol. Apr 1991;59(2):305-311. [doi: 10.1037//0022-006x.59.2.305] [Medline: 2030192]

71. Garland A, Scott J. Using homework in therapy for depression. J Clin Psychol. May 2002;58(5):489-498. [doi: 10.1002/
jclp.10027] [Medline: 11967875]

Abbreviations
ACT: acceptance and commitment therapy
CBT: cognitive behavioral therapy
DVD: Digital Video Disk
FOCUS: Finding Our Center Under Stress
IEUQ: Internet Evaluation and Utility Questionnaire
mHealth: mobile health
PI: principal investigator

JMIR CANCER Wells-Di Gregorio et al

https://cancer.jmir.org/2026/1/e94676 JMIR Cancer 2026 | vol. 12 | e94676 | p. 13
(page number not for citation purposes)

https://doi.org/10.1007/s00432-023-04600-w
http://www.ncbi.nlm.nih.gov/pubmed/36757620
https://doi.org/10.5742/MEWFM.2022.952506
https://doi.org/10.1023/a:1008900413113
http://www.ncbi.nlm.nih.gov/pubmed/11297027
https://doi.org/10.1200/JCO.2010.28.4455
http://www.ncbi.nlm.nih.gov/pubmed/21149651
https://doi.org/10.1111/ecc.12416
http://www.ncbi.nlm.nih.gov/pubmed/26568527
https://doi.org/10.1016/j.jbtep.2003.09.001
http://www.ncbi.nlm.nih.gov/pubmed/14972674
https://www.americashealthrankings.org/explore/measures/pct_rural_b/OH
https://www.americashealthrankings.org/explore/measures/pct_rural_b/OH
https://www.census.gov/quickfacts/fact/table/OH/RHI825224
https://doi.org/10.1111/ijpp.12562
http://www.ncbi.nlm.nih.gov/pubmed/31287212
https://doi.org/10.1179/1743291X11Y.0000000009
https://doi.org/10.1016/j.chb.2017.06.013
https://doi.org/10.1016/j.chb.2017.06.013
https://doi.org/10.1016/j.chb.2018.01.020
https://doi.org/10.1016/B978-0-12-381522-4.00008-0
https://doi.org/10.1207/s15402010bsm0403_4
http://www.ncbi.nlm.nih.gov/pubmed/16879081
https://doi.org/10.1080/00048670903179228
https://doi.org/10.1037/h0101740
https://doi.org/10.1017/S1352465812000240
http://www.ncbi.nlm.nih.gov/pubmed/22717145
https://doi.org/10.1037//0022-006x.59.2.305
http://www.ncbi.nlm.nih.gov/pubmed/2030192
https://doi.org/10.1002/jclp.10027
https://doi.org/10.1002/jclp.10027
http://www.ncbi.nlm.nih.gov/pubmed/11967875
https://cancer.jmir.org/2026/1/e94676


PRO: patient-reported outcome

Edited by Matthew Balcarras; peer-reviewed by Fang-yu Chou, Vikas Patil, Wilfred Kok Hoe Mok; submitted 04.Mar.2026;
final revised version received 17.Jul.2026; accepted 17.Jul.2026; published 16.Sep.2026

Please cite as:
Wells-Di Gregorio S, Smit T, Baltimore S, Benson DM, Clinton SK, Davenport AP, Kendra KL, Presley CJ, Marks DR
Beta Testing an mHealth Symptom Management Intervention for People With Advanced Cancer: Single-Cohort Feasibility
and Acceptability Study
JMIR Cancer 2026;12:e94676
URL: https://cancer.jmir.org/2026/1/e94676
doi: 10.2196/94676

© Sharla Wells-Di Gregorio, Tanya Smit, Sarah Baltimore, Don M Benson, Steve K Clinton, Ashley P Davenport, Kari
L Kendra, Carolyn J Presley, Donald R Marks. Originally published in JMIR Cancer (https://cancer.jmir.org), 16.Sep.2026.
This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://creativecom-
mons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work, first published in JMIR Cancer, is properly cited. The complete bibliographic information, a link to the original
publication on https://cancer.jmir.org/, as well as this copyright and license information must be included.

JMIR CANCER Wells-Di Gregorio et al

https://cancer.jmir.org/2026/1/e94676 JMIR Cancer 2026 | vol. 12 | e94676 | p. 14
(page number not for citation purposes)

https://cancer.jmir.org/2026/1/e94676
https://doi.org/10.2196/94676
https://cancer.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://cancer.jmir.org/
https://cancer.jmir.org/2026/1/e94676

	Beta Testing an mHealth Symptom Management Intervention for People With Advanced Cancer: Single-Cohort Feasibility and Acceptability Study
	Introduction
	Methods
	Design
	App Translation Process
	FOCUS 1.0 Intervention
	Participants
	Measures
	Procedures
	Ethical Considerations
	Analyses

	Results
	Sample Characteristics
	FOCUS Feasibility
	FOCUS Acceptability
	PROs
	Qualitative Feedback

	Discussion
	Primary Findings
	Participant Feedback
	Lessons Learned
	Limitations
	Conclusions



