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Abstract

Background: Adolescent and young adult cancer survivors face a high burden of psychological late effects, with cancer-related
anxiety being a prevalent mental health concern. Despite the significant need for care, more than half of adolescent and young
adult cancer survivors, who require psychosocial services, remain untreated. Digital health interventions offer a promising solution
to bridge this care gap. Attention bias modification (ABM) is an evidence-based digital intervention for anxiety disorders. This
intervention targets automatic and unconscious negative attention biases and retrains attention away from threat and toward
neutral or positive stimuli. Recent research has successfully adapted ABM interventions for cancer survivors. However, ABM
has not yet been adapted or tested for adolescent and young adult cancer survivors.

Objective: This protocol describes a pilot randomized controlled trial designed to evaluate a novel digital anxiety intervention,
the Attention Bias in Cancer survivors (ABCs) intervention, for adolescent and young adult cancer survivors.

Methods: This is a single-site, 2-arm, pilot randomized controlled trial enrolling 60 cancer survivors aged 15 to 29 years.
Participants will be randomized 1:1 to the ABCs intervention or a sham control condition. The ABCs intervention combines an
ABM mobile intervention with daily gratitude and savoring SMS text messages (positive psychology prompts to savor positive
emotions) over a 4-week period. The sham condition consists of sham ABM (showing the same cancer-related word stimuli as
the active intervention condition but without attention retraining) and daily mood monitoring SMS text messages (prompts to
report on current mood and stress levels). The primary objectives are to evaluate intervention feasibility (defined as ≥50%
enrollment and ≥70% retention) and acceptability (defined by cutoff scores on the Client Satisfaction Questionnaire and System
Usability Scale). Secondary exploratory outcomes include patient-reported measures of attention bias, anxiety, fear of recurrence,
pain, resilience, and other psychosocial outcomes.

Results: This study was funded in August 2023, and study recruitment began in November 2024. We have completed data
collection as of February 2026. We anticipate that data analyses will be completed by September 2026. Manuscript preparation
and submission are anticipated for December 2026.
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Conclusions: This pilot trial examines the feasibility and acceptability of a digital positive psychological intervention targeting
anxiety in adolescent and young adult cancer survivors. Exploratory outcomes will inform sample size calculations for a
future-powered multisite clinical trial. The ABCs intervention may provide scalable and accessible evidence-based psychosocial
care and improve health outcomes.

Trial Registration: ClinicalTrials.gov NCT06682039; https://clinicaltrials.gov/study/NCT06682039

International Registered Report Identifier (IRRID): DERR1-10.2196/82665

(JMIR Res Protoc 2026;15:e82665) doi: 10.2196/82665
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Introduction

Background
Nearly 2 million adolescent and young adult cancer survivors
reside in the United States [1]. In this study, adolescent and
young adult cancer survivors are defined by their current
developmental age (15-29 years) and include those diagnosed
during childhood and adolescence and treated within pediatric
cancer centers. This inclusive definition aligns with the
Children’s Oncology Group framework for cancer survivorship
care, which emphasizes that the psychosocial and medical needs
of cancer survivors are based on their current developmental
stage and navigation of transition-to-adulthood milestones [2].
Cancer profoundly disrupts normal developmental experiences
and life transitions [3,4]. Consequently, adolescent and young
adult cancer survivors are at elevated risk for long-lasting
negative psychological late effects, with poorer health-related
quality of life and psychosocial outcomes than their younger
pediatric and adult counterparts [5]. Adolescent and young adult
cancer survivors commonly struggle with reintegration into
daily life after treatment; miss crucial social, educational, and
vocational milestones; face disrupted peer and family
relationships; navigate financial toxicity; and experience a
forestalled transition to independence. All of these issues can
be further exacerbated by discontinuation of comprehensive
support from their oncology care team [6]. A seminal
longitudinal population-based study (the AYA Health Outcomes
and Patient Experience study) showed that more than half of
adolescent and young adult cancer survivors, who require
psychosocial services, remain untreated [7]. Barriers to
psychosocial care include inadequate end-of-treatment transition
care planning between pediatric and adult cancer centers and
primary care settings, insufficient psychosocial screening and
referrals to mental health providers, a shortage of psychosocial
clinicians, and persistent mental health stigma [8,9].

Cancer-related anxiety is the most prevalent mental health
problem, impacting one-third of adolescent and young adult
cancer survivors [10-12]. Muzzin et al [13] aptly characterized
this as a “living-dying” experience in which “a person never
really ‘gets over’ cancer: it is a sword of Damocles that
continues to hang over the individual and [their] family for the
rest of the person’s life.” In addition to general anxiety, up to
85% of adolescent and young adults experience cancer-specific
anxiety, most notably scan-associated anxiety and fear of cancer
recurrence [11]. Cancer-related anxiety is associated with

long-term negative outcomes such as poor quality of life,
depression, distress, posttraumatic stress, substance use, sleep
problems, fatigue, and pain [14]. Therefore, the identification
and management of anxiety are important targets for follow-up
care of adolescent and young adult cancer survivors.

Adopting a developmental science framework, “meeting teens
where they are,” necessitates leveraging technology and a
paradigm shift in traditional treatment norms [15]. Increasingly,
mental health delivery models are being deployed in
asynchronous mobile health formats. For adolescent and young
adults, the internet serves as a primary platform for physical
health and mental health–related information seeking and
communication [16,17]. Adolescent and young adults prefer
digital self-help interventions and may be reluctant to seek
traditional forms of psychotherapy due to social stigma and
discomfort discussing personal problems [16,18-20]. SMS text
messaging interventions may be particularly appealing to
younger generations who are accustomed to interacting on
smartphones and using the internet [18,19,21,22].

Positive psychological interventions have demonstrated
improvements in psychosocial outcomes for adolescent and
young adult cancer survivors [23]. Such interventions, designed
to increase positive emotions, have beneficial long-term impacts
on emotion regulation, mental health, mindset broadening,
coping resources, and functional outcomes [24]. Interventions
that increase the frequency and duration of positive emotions
through practices such as savoring (defined as the process of
intentionally bringing focused attention to past, present, and
future positive experiences, such as reminiscing about a happy
memory or anticipating an upcoming vacation) and gratitude
(defined as the process of appreciating the good in one’s life
and ascribing their internal and external sources, such as writing
a thank you note to someone who helped you) have been shown
to decrease stress, promote psychological well-being, and
improve health-related quality of life in the face of adversity
(eg, a cancer diagnosis) [25-28]. Background literature suggests
that positive psychological interventions involving gratitude
and savoring activities increase treatment adherence [29,30]
and have demonstrated efficacy and effectiveness of these
interventions in systematic reviews [31-34]. Although few
digital psychosocial interventions for adolescent and young
adult cancer survivors currently exist, this is a burgeoning area
of intervention research that is highly appealing and appropriate
for adolescent and young adults [35-38]. To our knowledge,
there are no existing adolescent and young adult cancer
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survivor–specific digital interventions that are designed to target
anxiety, which is the most prevalent mental health symptom
impacting adolescent and young adults.

Across pediatric and adult clinical populations alike, attention
bias modification (ABM) is a widely used digital intervention
for anxiety that has been adapted for a wide range of clinical
populations and disease groups [39-41]. Systematic maladaptive
patterns of information processing play a causal role in anxiety
pathology [42,43]. Cognitive models of anxiety have
consistently shown that clinically anxious individuals
demonstrate an attention bias, meaning that they selectively
attend to and have difficulty disengaging from negative
information. Similarly, a systematic review has shown that
cancer survivors demonstrate a negative attention bias [44]. For
example, an individual with social anxiety may selectively
attend to threatening stimuli in their environment, such as
threatening facial expressions (eg, angry, judgmental, or
disapproving), which can lead to sustained and increased anxiety
and the avoidance of social situations [39,45-47].

ABM is a brief, self-guided digital intervention in which
individuals complete repetitive association reaction-time tasks.
These tasks target automatic and unconscious negative attention
biases to retrain attention away from perceived threat and toward
neutral or positive stimuli (ie, a modified dot-probe task) [48].
For example, ABM for social anxiety may involve a series of
image pairs on a computer screen—one of a neutral or positive
face and one of a threatening face. By rapidly and repeatedly
training anxious individuals to disengage their attention from
the threatening face and direct it toward the neutral or positive
face, ABM implicitly modifies their negative attention bias.

ABM delivered digitally for the treatment of anxiety disorders
(including social anxiety, generalized anxiety, and posttraumatic
stress) has demonstrated moderate treatment effects [49-52].
The effectiveness of ABM is comparable to that of the
gold-standard evidence-based treatment for anxiety (ie, cognitive
behavioral therapy) [53]. A recent systematic review revealed
that adult cancer survivors also experience negative attention
biases with large effect sizes [44]. Recent research efforts have
successfully adapted ABM for adult cancer survivors,
demonstrating feasibility in pilot studies [54]. Notably, a pilot
randomized controlled trial (RCT) of ABM in adult breast cancer
survivors showed significant improvements in health-related
anxiety and fear of cancer recurrence [55]. However, ABM has
not yet been adapted or tested for adolescent and young adult
cancer survivors.

This paper describes the protocol for an ongoing pilot RCT.
This study aims to test the feasibility and acceptability of a

novel digital positive psychological intervention for adolescent
and young adult cancer survivors, the Attention Bias in Cancer
survivors (ABCs) intervention, using a pilot RCT. The ABCs
intervention consists of an ABM mobile intervention combined
with a gratitude and savoring texting intervention. We
hypothesize that the ABCs intervention will meet benchmarks
for feasibility (enrollment and retention) and acceptability (user
satisfaction and system usability).

Study Aims
The primary aim of this study is to evaluate the feasibility and
acceptability of a digital health intervention for adolescent and
young adult cancer survivors. We hypothesize that the ABCs
intervention will be feasible as measured by ≥50% enrollment
of eligible patients and ≥70% retention of participants in both
arms (with retention defined as completion of primary outcome
measures after treatment). These benchmarks are based on our
previous research and known challenges in the recruitment and
retention of adolescent and young adult cancer survivors and
background literature on expected enrollment and retention rates
for remote digital health studies [56,57]. We hypothesize that
the ABCs intervention will be acceptable, as measured by the
Client Satisfaction Questionnaire (established cutoff score of
≥26 indicating satisfaction) [58-61] and the System Usability
Scale (SUS; established cutoff score of ≥70 indicating usability)
[62]. An exploratory aim is to examine preliminary efficacy
assessed via validated patient-reported outcome measures after
treatment.

Methods

Ethical Considerations
All study procedures were approved by the Seattle Children’s
Hospital institutional review board (STUDY00004811). The
trial is registered at ClinicalTrials.gov (NCT06682039).
Informed consent (for individuals aged 18 to 29 years) or assent
with parental consent (for individuals aged 15 to 17 years) will
be obtained from all participants. Privacy and confidentiality
protections are in accordance with institutional ethics guidelines.
Participants will be compensated US $100 in electronic gift
cards for completing a standardized survey assessment battery
and attention bias assessment at T1 (baseline) and T2 (4 weeks
after the intervention), each designed to be approximately 30
minutes long. Refer to Table 1 for the schedule of assessments.
This protocol follows the SPIRIT (Standard Protocol Items:
Recommendations for Interventional Trials) guidelines. The
completed SPIRIT checklist is provided in Multimedia Appendix
1 [63].

JMIR Res Protoc 2026 | vol. 15 | e82665 | p. 3https://www.researchprotocols.org/2026/1/e82665
(page number not for citation purposes)

Lau et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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


Table 1. Schedule for outcome measures.

Posttreatment assessment (T2; 4 weeks)Baseline assessment (T1)Measures

✓Client Satisfaction Questionnaire-8

✓System Usability Scale

✓Treatment Experiences Questionnaire

✓✓Attention bias assessment

✓✓Attention Bias Questionnaire

✓✓Hospital Anxiety and Depression Scale

✓✓Short Health Anxiety Inventory

✓✓Fear of Cancer Recurrence Inventory-Short Form

✓✓Connor-Davidson 10-item Resilience Scale

✓✓Kessler-6 Psychological Distress Scale

✓✓Pain frequency

✓✓PROMISa Pain Intensity

✓✓Child Activity Limitations Interview-9

✓✓Adolescent Sleep-Wake Scale-Short Form

✓✓Adolescent Insomnia Questionnaire

✓✓PROMIS NeuroQoLb Cognitive Function-Short Form

aPROMIS: Patient-Reported Outcomes Measurement Information System.
bNeuroQoL: quality of life in neurological disorders.

Trial Design
This pilot RCT uses a parallel, 2-arm design (Figure 1). A total
of 60 participants will be enrolled at a single site and then
randomized in a 1:1 allocation ratio after completing baseline
surveys. The randomization schedule will be stratified by age
group (those aged 15 to 18 years and those aged 19 to 29 years).
Age was selected as the stratification factor to account for
developmental considerations and to ensure the appropriateness
of the intervention design across developmental stages.
Randomization was seeded based on the exact date and time of
randomization for reproducibility. All randomization was
conducted by the study coordinator and data manager in R
(version 4.4; R Foundation for Statistical Computing) using the

blockrand package [64]. Randomization was conducted using
permuted varying block sizes of 2, 4, and 6. Participants will
be assigned to either the active ABCs intervention condition
(ABM and daily savoring and gratitude SMS text messages) or
a sham control condition (sham ABM and daily mood SMS text
messages). Participants will remain blinded to their study
condition for the duration of the study. The principal investigator
and the biostatistician responsible for data analysis are blinded
to the study condition. The study coordinators responsible for
study procedures could not be feasibly blinded to study
conditions due to study management and logistics. However,
the active treatment and sham treatment are entirely remotely
and digitally delivered with no personnel involvement in the
administration or facilitation of the intervention.
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Figure 1. Timeline of study procedures for parallel, 2-arm, pilot randomized controlled trial. ABM: attention bias modification; ABQ: Attention Bias
Questionnaire; AIQ: Adolescent Insomnia Questionnaire; ASWS-SF: Adolescent Sleep-Wake Scale–Short Form; CALI-9: child Activity Limitations
Interview-9; CD-RISC-10: Connor-Davidson 10-item Resilience Scale; CSQ-8: Client Satisfaction Questionnaire-8; FCRI-SF: Fear of Cancer Recurrence
Inventory-Short Form; HADS: Hospital Anxiety and Depression Scale; K6: Kessler-6 Psychological Distress Scale; NeuroQoL: quality of life in
neurological disorders; PROMIS: Patient-Reported Outcomes Measurement Information System; SHAI: Short Health Anxiety Inventory; SF: Short
Form; SUS: System Usability Scale; TEQ: Treatment Experiences Questionnaire.

Participants
Individuals are eligible for study participation if they are
currently aged 15 to 29 years. Although the National Cancer
Institute definition of adolescent and young adults includes ages
15 to 39 years, we targeted a narrower age range (15 to 29 years)
to align with the pediatric and adolescent and young adult
populations typically treated within pediatric cancer centers,
such as Seattle Children’s Hospital, where this study is
conducted. Eligibility criteria include a pediatric cancer
diagnosis (inclusive of those diagnosed before the age of 15
years); completion of cancer treatment and in active follow-up
cancer survivorship care at Seattle Children’s Hospital;
proficiency in English (speaking, reading, and writing); having
no cognitive limitations that would make participation difficult;
and having access to a smartphone with SMS text messaging
capabilities. adolescent and young adults are excluded from
study participation if they are receiving active or curative
treatment, are not proficient in English (speaking, reading, and
writing), or are cognitively or physically unable to participate.
Clinical research coordinators are identifying potential
participants and conducting their prescreening assessments
through clinic rosters and electronic medical records.
Recruitment by clinical research coordinators occurs in person
at clinic visits and remotely by phone, video, or text.

Dissemination Plan
Study participants who have opted in will receive a
layperson-accessible summary of study findings after we have
completed primary data analysis. Deidentified study results will
be disseminated to the scientific and clinical community through

national and international conference presentations,
peer-reviewed publications, and social media platforms.

Intervention Conditions

ABCs Intervention (ABM and Daily Savoring and
Gratitude SMS Text Messages)
The ABCs intervention integrates 2 distinct components: an
ABM mobile intervention and daily gratitude and savoring SMS
text messages.

Attention Bias Modification
We created the ABM intervention with word stimuli tailored
to cancer-specific anxiety, worries, and fears (Multimedia
Appendix 2). Intervention development consisted of an iterative
human-centered co-design process to ensure that the stimuli
were clinically relevant and developmentally appropriate for
adolescent and young adult cancer survivors. Our team first
generated a preliminary list of common cancer-specific negative
stimuli. The stimuli word list was then formally reviewed by
key stakeholders including 6 adolescent and young adult cancer
survivors, 6 pediatric oncologists, 6 psychologists, 1 psychiatrist,
1 ethicist, and 2 social workers. Stakeholders evaluated the word
stimuli for readability, emotional salience, and relevance to the
adolescent and young adult cancer survivorship population.
Stakeholders were also encouraged to propose new
cancer-related threat stimuli. The stimuli word list was further
refined based on stakeholder group consensus and finalized by
the study team.

Participants are instructed to complete ABM over a 4-week
intervention period. ABM is completed using an app, Inquisit
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6 Player (version 6.6.3; Millisecond Software LLC), to enable
psychological tests remotely via mobile devices [65]. A
description of active ABM intervention sessions is provided in
Table 2. A single dot-probe trial is depicted in Figure 2. The

total number of trials per ABM session was modeled after a
large international multisite study of children and adolescents
without cancer [66].

Table 2. Description of active attention bias modification (ABM) and sham ABM sessions.

Sham ABMActive ABM

Frequency of sessions •• Twice per weekTwice per week

Duration of sessions •• 4 weeks4 weeks

Single dot-probe trial
(Figure 2)

•• A fixation cross appears for 500 ms.A fixation cross appears for 500 ms.
• •Paired negative and neutral (positive) stimuli appear

for 500 ms.
Paired negative and neutral (positive) stimuli appear for 500
ms.

•• A dot-probe is equally likely to appear in a location consis-
tent with either negative or neutral (positive) stimuli, disap-
pearing once the participant presses the “left” (letter “E”)
or “right” (letter “I”) key.

A dot-probe appears in a location consistent with
neutral (positive) stimuli, disappearing once the par-
ticipant presses the “left” (letter “E”) or “right” (letter
“I”) key.

• •If no key is pressed within 2000 ms, the program au-
tomatically advances to the next trial.

If no key is pressed within 2000 ms, the program automati-
cally advances to the next trial.

Number of trials per
session

•• 120120

Figure 2. Example of a single dot-probe trial of the attention bias modification intervention.

Gratitude and Savoring SMS Text Messages
Automated interactive savoring and gratitude SMS text messages
are sent to participants daily at a prespecified time of their
preference, soliciting open-ended responses. Gratitude and
savoring intervention SMS text messaging prompts encourage
participants to engage in past, present, and future–oriented
savoring of positive emotions related to people, places, and

things for which they are grateful (Figure 3). Intervention
prompts aim to extend and increase positive emotions by
fostering a meta-awareness of positive experiences, including
positive memory building, sensory-perceptual experiences,
positive imagination, and reminiscing about past positive
memories. Participants also respond to daily mood monitoring
prompts: (1) How content, happy, or calm are you feeling right
now? (2) How stressed are you feeling right now?
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Figure 3. Example of daily savoring and gratitude intervention SMS text messaging prompts.

Sham Control Condition (Sham ABM and Mood SMS
Text Messages)
The sham control condition is designed to mirror the active
intervention condition, providing a nontherapeutic sham ABM
mobile intervention plus daily mood monitoring texts.

Sham ABM
Participants are instructed to complete sham ABM via the
Inquisit app over a 4-week intervention period. Consistent with
established ABM protocols, the sham condition uses the same
negative threat stimuli as the active treatment condition without
attention retraining toward neutral or positive stimuli, which is
necessary to modify attention bias. This design ensures that the
sham condition is identical to the active treatment condition in
duration, task structure, and appearance. A description of sham
ABM intervention sessions has been provided in Table 2.

Mood Monitoring SMS Text Messages
Automated interactive mood monitoring SMS text messages
are sent to participants daily at a prespecified time of their
preference. SMS text messages consist of the following prompts:
(1) How content, happy, or calm are you feeling right now? (2)
How stressed are you feeling right now?

Primary Outcomes

Feasibility
Feasibility is defined by recruitment and retention rates. The
intervention will be considered feasible if we achieve ≥50%
enrollment of eligible patients and ≥70% retention across both
study arms. We will report the eligibility rate, defined as the
proportion of adolescent and young adults eligible to participate
in the study out of all adolescent and young adults we attempted
to contact. We will report the participation rate, defined as the
proportion of eligible adolescent and young adults who enrolled

in the study. Adherence to the 4-week ABCs intervention and
the sham control condition will be monitored via the app
backend and REDCap (Research Electronic Data Capture) SMS
text messaging logs. For both the active treatment and sham
conditions, we will track the number of ABM sessions
completed and the number of text prompts answered. There are
no established benchmarks for optimal digital intervention
adherence, and such interventions are typically associated with
low engagement. For the purpose of this pilot trial, we have
defined intervention exposure as the completion of at least one
ABM session and one SMS text message interaction. We will
report on data completeness for all primary and exploratory
outcome measures, aiming for ≥80% data completeness across
patient-reported outcome measures at T1 (baseline) and T2
(after treatment).

Client Satisfaction Questionnaire-8
The Client Satisfaction Questionnaire-8 is an 8-item
questionnaire used to assess the level of satisfaction with care.
Items are scored on a Likert scale from 1 (low satisfaction) to
4 (high satisfaction) with different descriptors for each response
point. Total scores range from 8 to 32, with higher scores
indicating greater satisfaction (scores ≥26 indicate satisfaction).
The Client Satisfaction Questionnaire-8 has been found to have
high internal consistency and concurrent validity in inpatient
and outpatient mental health settings [58-61].

System Usability Scale
The SUS is a well-validated and widely used 10-item scale to
evaluate the perceived usability of digital interventions [62].
Items are rated on a 5-point Likert scale, reverse-scored as
applicable, and converted to a 4-point scale, then multiplied by
2.5 to yield a total score ranging from 0 to 100; scores ≥70
demonstrate adequate usability.
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Exploratory Outcomes

Treatment Experiences Questionnaire
The Treatment Experiences Questionnaire is a measure
developed by the senior author and has been used in digital
health intervention trials conducted by our research team. This
is a 2-item measure in which participants in both study arms
will indicate whether they experienced any negative effects
from the program and how severely the program affected them.

Attention Bias Assessment
Attention bias will be assessed using a dot-probe task
administered via the Inquisit 6 Player app. Attention bias scores
will be computed by subtracting the mean reaction time from
trials in which probes replace negative stimuli from the mean
reaction time of trials in which probes replace neutral or positive
stimuli. A positive score will indicate an attentional bias toward
threatening stimuli, and negative scores will indicate an
attentional bias toward nonthreatening stimuli.

Attention Bias Questionnaire
The Attention Bias Questionnaire consists of 9 items, reflecting
the subjective experience of attention bias toward threats, with
two subscales: engagement with threat and difficulty
disengaging from threat. High scores in the Attention Bias
Questionnaire are correlated with trait anxiety, social anxiety,
posttraumatic stress disorder, and depression. It has been
validated in individuals aged 18 years and older, with high
internal consistency (Cronbach α=0.90) [67].

Hospital Anxiety and Depression Scale
The Hospital Anxiety and Depression Scale is a 14-item measure
that assesses symptoms of anxiety and depression, respectively,
in patients with serious illness. It has been validated in
adolescent and young adults with chronic illness and cancer
survivors, with excellent reliability (Cronbach α=0.83) [68-71].
Items are scored from 0 to 3 (subscale range 0-21), with scores
≥8 categorized as borderline abnormal and ≥11 categorized as
abnormal.

Short Health Anxiety Inventory
The Short Health Anxiety Inventory contains 14 items that
assess health anxiety independent of physical health status.
Items assess worry about one’s health, awareness of bodily
sensations and changes, and the feared consequences of having
an illness. It can be used in both healthy and physically ill
individuals, including those who were temporarily sick or
diagnosed with a serious and chronic illness. The scale has been
validated in clinical and nonclinical samples [72,73].

Fear of Cancer Recurrence Inventory-Short Form
The Fear of Cancer Recurrence Inventory-Short Form is a
widely used and validated 9-item measure that evaluates the
presence and severity of intrusive thoughts associated with fear
of cancer recurrence [74-76]. Each item is rated on a Likert
scale ranging from 0 (“not at all” or “never”) to 4 (“a great deal’
or “all the time”). A higher score indicates higher levels of fear
of cancer recurrence.

Connor-Davidson 10-Item Resilience Scale
The Connor-Davidson 10-item Resilience Scale is a validated
and widely used instrument to measure inherent resilience [77].
Questions revolve around personal problem-solving and
approaches to adversity. The 10-item instrument has high
internal consistency (Cronbach α=0.85) and has been used in
diverse populations including adolescents, parents, and patients
with cancer [78]. Each item consists of a 5-point Likert scale
(scored from 0 to 4), for a total of 40 points, with higher scores
reflecting greater resilience.

Kessler-6 Psychological Distress Scale
This 6-item scale measures the level of psychological distress
experienced in the past month. The instrument strongly
discriminates between community cases and noncases of the
Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5) psychiatric disorders such as serious emotional
distress or serious mental illness. It has been extensively
cross-validated, including among adolescents [79,80]. Responses
are scored on a 5-point Likert scale, generating a range of 0 to
24 points. Previous studies have shown that scores ≥7 are
consistent with “high” distress, and those ≥13 meet criteria for
serious or debilitating psychological distress.

Pain Frequency
Three questions will assess pain frequency (6-item or 7-item
Likert scale ranging from “not at all” to “daily”), pain intensity
(11-point Numeric Rating Scale, 0-10), and pain interference
(11-point Numeric Rating Scale, 0-10).

Patient-Reported Outcomes Measurement Information
System Pain Intensity
The Patient-Reported Outcomes Measurement Information
System (PROMIS) are publicly available, rigorously tested, and
well-validated instrument supported by the National Institutes
of Health Common Fund. The PROMIS Pain Intensity
instrument assesses how much a person hurts [81].

Child Activity Limitations Interview-9
The Child Activity Limitations Interview-9 is a brief measure
for assessing activity limitations in children and adolescents
with chronic pain. This measure has demonstrated good internal
consistency and high cross-informant reliability [82].

Adolescent Sleep-Wake Scale–Short Form
The Adolescent Sleep-Wake Scale–Short Form is a 10-item
measure of behavioral sleep patterns that has been validated in
general adolescent and young adult populations [83,84]. The
measure provides an overall sleep quality score and 3 subscale
scores: going to bed, falling asleep and reinitiating sleep, and
returning to wakefulness. Items are rated on a 6-point Likert
scale and averaged to compute subscale and total measure
scores. Total scores range from 1 to 6, with higher scores
indicating better sleep quality.

Adolescent Insomnia Questionnaire
The Adolescent Insomnia Questionnaire is a 13-item screening
measure of insomnia in adolescents. The measure has
demonstrated strong reliability and high internal consistency in
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study samples up to the age of 19 years [85]. Items are rated on
a 5-point Likert scale. Total scores range from 0 to 52, with
higher scores indicating more insomnia symptoms.

PROMIS Quality of Life in Neurological Disorders
Cognitive Function-Short Form
The PROMIS NeuroQoL (quality of life in neurological
disorders) Cognitive Function-Short Form measures perceived
difficulties in everyday cognitive abilities such as memory,
attention, and decision-making [86].

Data Analysis
The primary aim of this study is to determine the feasibility and
acceptability of the ABCs intervention. Feasibility will be
defined by meeting the following criteria: (1) ≥50% enrollment
of eligible patients and (2) ≥70% retention of participants in
both arms. Acceptability will be defined as (1) an average score
≥26 on the Client Satisfaction Questionnaire and (2) an average
score ≥70 on the SUS.

All participants who complete baseline surveys and are
randomized will be included in intent-to-treat analyses to explore
the preliminary efficacy of all patient-reported outcome
measures in our assessment battery. Preliminary efficacy will
be examined using 2-sample comparisons and regression
models. Two-sample comparisons will be based on 2-tailed t
tests or chi-square tests, depending on the type of outcome. The
regression models aim to assess the intervention’s effect on
continuous patient-reported outcomes while controlling for
baseline scores and other potential confounders. Potential
covariates include age, gender, cancer diagnosis, and other
sociodemographic or disease-related or treatment-related
characteristics previously shown to influence psychosocial
outcomes. All statistical analyses will be performed in the R
software [64].

Results

This project was funded in August 2023. The study launch date
(date of first participant enrolled) was November 8, 2024. Data
collection has been completed as of February 2026. After data
collection, analyses are expected to be completed by September
2026. Dissemination of findings and manuscript submission are
planned for December 2026.

Discussion

Anticipated Findings
This manuscript describes the protocol for a pilot RCT designed
to evaluate the feasibility and acceptability of the ABCs
intervention, which is a novel digital intervention tailored for
adolescent and young adult cancer survivors. The ABCs
intervention is specifically designed to target anxiety, addressing
a critical gap in cancer survivorship care. We hypothesize that
the ABCs digital intervention will demonstrate feasibility and
acceptability within the adolescent and young adult cancer
survivor population. The exploratory patient-reported outcomes

data collected from this pilot trial will provide effect size
estimates to inform power calculations and sample sizes for
future multisite efficacy trials.

Comparison to Previous Work
Digital health interventions offer a unique opportunity to address
existing access care gaps by using technologies that align with
adolescent and young adult communication and learning
preferences. The ABCs intervention builds on a robust body of
literature establishing ABM as a digital anxiety intervention
across the age continuum and in various disease groups [39-41].
A previous systematic review has confirmed that cancer
survivors, such as individuals with clinical anxiety disorders,
demonstrate a negative attention bias [44]. However, existing
digital psychosocial interventions for adolescent and young
adult cancer survivors have not been designed to target anxiety
symptoms [35-38]. To our knowledge, this protocol represents
the first study to design and test a digital anxiety intervention
for adolescent and young adult cancer survivors, targeting
cognitive mechanisms of anxiety [42,43].

Strengths
A primary strength of this study is the use of a widely used
digital anxiety intervention, ABM, that we have adapted for
adolescent and young adult cancer survivors. The development
of the ABCs intervention followed a rigorous user-centered
co-design approach involving a multidisciplinary group of
stakeholders. The digital deployment model allows for remote
delivery and scalability and helps overcome the access care gap
that adolescent and young adult cancer survivors face when
seeking traditional mental health services.

Limitations
Our study has several anticipated limitations. First, this is a
single-site pilot trial, which limits the generalizability of
findings. However, a strength of this approach is the presence
of preexisting relationships with the clinic to ensure project
completion and the collection of pilot data for future clinical
trials. Second, cognitive late effects may present difficulties in
engaging with ABM, which consists of repetitive reaction-time
association tasks. Although not yet tested in adolescent and
young adult cancer survivors, findings from attention bias
assessment and ABM studies in pediatric medical populations
and adult breast cancer survivors support its potential feasibility.
On the basis of the results of this ongoing trial and participant
feedback, we may vary stimulus presentation times for future
intervention refinement.

Future Directions
Findings from this pilot trial will inform a larger multisite hybrid
effectiveness-implementation trial. This is a critical next step
in digitizing evidence-based positive psychological interventions
and co-designing for engagement and sustainability. This study
and future studies building on this work aim to expand the
adoption and reach of evidence-based mobile health
psychosocial interventions.

JMIR Res Protoc 2026 | vol. 15 | e82665 | p. 9https://www.researchprotocols.org/2026/1/e82665
(page number not for citation purposes)

Lau et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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


Acknowledgments
Dr Lau is supported for unrelated work by the National Cancer Institute at the National Institutes of Health (grant 1K08CA263474).
The research reported in this publication was supported by the Fred Hutch/University of Washington/Seattle Children’s Cancer
Consortium Survivorship Program Pilot Award.

Funding
The Cancer Consortium is supported by funding from the US National Institutes of Health (grant P30 CA015704). The opinions
herein represent those of the authors and not necessarily those of the funders.

Data Availability
Deidentified human subjects data from this research study will be banked indefinitely. Data will be made available upon reasonable
request to other researchers who seek approval from the research team via email to the principal investigator (NL).

Authors' Contributions
NL, CZ, HA, EM, TK, EJC, JRF, LCH, and TMP conceptualized the study. NL drafted the manuscript. Visualization was
conducted by SJHH. CZ, SJHH, HA, SH, IB, EM, TK, EJC, JRF, LCH, and TMP reviewed and edited the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
SPIRIT (Standard Protocol Items: Recommendations for Interventional Trials) 2025 checklist.
[DOCX File , 34 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Attention bias modification word stimuli list for the Attention Bias in Cancer survivors intervention.
[DOCX File , 17 KB-Multimedia Appendix 2]

References

1. GBD 2019 Adolescent Young Adult Cancer Collaborators. The global burden of adolescent and young adult cancer in
2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet Oncol. Jan 2022;23(1):27-52. [FREE
Full text] [doi: 10.1016/S1470-2045(21)00581-7] [Medline: 34871551]

2. DeVine A, Landier W, Hudson MM, Constine LS, Bhatia S, Armenian SH, et al. The children's oncology group long-term
follow-up guidelines for survivors of childhood, adolescent, and young adult cancers: a review. JAMA Oncol. May 01,
2025;11(5):544-553. [doi: 10.1001/jamaoncol.2024.6812] [Medline: 39976936]

3. Zebrack BJ, Zeltzer LK, Whitton J, Mertens AC, Odom L, Berkow R, et al. Psychological outcomes in long-term survivors
of childhood leukemia, Hodgkin's disease, and non-Hodgkin's lymphoma: a report from the Childhood Cancer Survivor
Study. Pediatrics. Jul 2002;110(1 Pt 1):42-52. [doi: 10.1542/peds.110.1.42] [Medline: 12093945]

4. Gurney JG, Krull KR, Kadan-Lottick N, Nicholson HS, Nathan PC, Zebrack B, et al. Social outcomes in the childhood
cancer survivor study cohort. J Clin Oncol. May 10, 2009;27(14):2390-2395. [FREE Full text] [doi:
10.1200/JCO.2008.21.1458] [Medline: 19224833]

5. Kazak AE, Derosa BW, Schwartz LA, Hobbie W, Carlson C, Ittenbach RF, et al. Psychological outcomes and health beliefs
in adolescent and young adult survivors of childhood cancer and controls. J Clin Oncol. Apr 20, 2010;28(12):2002-2007.
[FREE Full text] [doi: 10.1200/JCO.2009.25.9564] [Medline: 20231679]

6. Patterson P, McDonald FE, Zebrack B, Medlow S. Emerging issues among adolescent and young adult cancer survivors.
Semin Oncol Nurs. Feb 2015;31(1):53-59. [doi: 10.1016/j.soncn.2014.11.006] [Medline: 25636395]

7. Keegan TH, Lichtensztajn DY, Kato I, Kent EE, Wu X, West MM, et al. AYA HOPE Study Collaborative Group. Unmet
adolescent and young adult cancer survivors information and service needs: a population-based cancer registry study. J
Cancer Surviv. Sep 29, 2012;6(3):239-250. [FREE Full text] [doi: 10.1007/s11764-012-0219-9] [Medline: 22457219]

8. Perez GK, Salsman JM, Fladeboe K, Kirchhoff AC, Park ER, Rosenberg AR. Taboo topics in adolescent and young adult
oncology: strategies for managing challenging but important conversations central to adolescent and young adult cancer
survivorship. Am Soc Clin Oncol Educ Book. Mar 2020;40:1-15. [FREE Full text] [doi: 10.1200/EDBK_279787] [Medline:
32324424]

JMIR Res Protoc 2026 | vol. 15 | e82665 | p. 10https://www.researchprotocols.org/2026/1/e82665
(page number not for citation purposes)

Lau et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v15i1e82665_app1.docx&filename=0188597e9ffbc453147269fa57c16725.docx
https://jmir.org/api/download?alt_name=resprot_v15i1e82665_app1.docx&filename=0188597e9ffbc453147269fa57c16725.docx
https://jmir.org/api/download?alt_name=resprot_v15i1e82665_app2.docx&filename=53adbcf6f0b1ddd15b1a58730f7cf391.docx
https://jmir.org/api/download?alt_name=resprot_v15i1e82665_app2.docx&filename=53adbcf6f0b1ddd15b1a58730f7cf391.docx
https://air.unimi.it/handle/2434/887930
https://air.unimi.it/handle/2434/887930
http://dx.doi.org/10.1016/S1470-2045(21)00581-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34871551&dopt=Abstract
http://dx.doi.org/10.1001/jamaoncol.2024.6812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39976936&dopt=Abstract
http://dx.doi.org/10.1542/peds.110.1.42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12093945&dopt=Abstract
https://europepmc.org/abstract/MED/19224833
http://dx.doi.org/10.1200/JCO.2008.21.1458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19224833&dopt=Abstract
https://europepmc.org/abstract/MED/20231679
http://dx.doi.org/10.1200/JCO.2009.25.9564
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20231679&dopt=Abstract
http://dx.doi.org/10.1016/j.soncn.2014.11.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25636395&dopt=Abstract
https://europepmc.org/abstract/MED/22457219
http://dx.doi.org/10.1007/s11764-012-0219-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22457219&dopt=Abstract
https://ascopubs.org/doi/10.1200/EDBK_279787?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1200/EDBK_279787
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32324424&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


9. Jones JM, Fitch M, Bongard J, Maganti M, Gupta A, D'Agostino N, et al. The needs and experiences of post-treatment
adolescent and young adult cancer survivors. J Clin Med. May 13, 2020;9(5):1444. [FREE Full text] [doi:
10.3390/jcm9051444] [Medline: 32413981]

10. Use of a grading system in the evaluation of complications in a randomised controlled trial on cataract surgery. Oxford
Cataract Treatment and Evaluation Team (OCTET). Br J Ophthalmol. Jun 1986;70(6):411-414. [FREE Full text] [doi:
10.1136/bjo.70.6.411] [Medline: 2872914]

11. Yang Y, Li W, Wen Y, Wang H, Sun H, Liang W, et al. Fear of cancer recurrence in adolescent and young adult cancer
survivors: a systematic review of the literature. Psychooncology. Apr 17, 2019;28(4):675-686. [doi: 10.1002/pon.5013]
[Medline: 30703261]

12. Osmani V, Hörner L, Klug SJ, Tanaka LF. Prevalence and risk of psychological distress, anxiety and depression in adolescent
and young adult (AYA) cancer survivors: a systematic review and meta-analysis. Cancer Med. Sep 10,
2023;12(17):18354-18367. [FREE Full text] [doi: 10.1002/cam4.6435] [Medline: 37559504]

13. Muzzin LJ, Anderson NJ, Figueredo AT, Gudelis SO. The experience of cancer. Soc Sci Med. May 1994;38(9):1201-1208.
[doi: 10.1016/0277-9536(94)90185-6] [Medline: 8016685]

14. Derry-Vick HM, Heathcote LC, Glesby N, Stribling J, Luebke M, Epstein AS, et al. Scanxiety among adults with cancer:
a scoping review to guide research and interventions. Cancers (Basel). Feb 22, 2023;15(5):1381. [FREE Full text] [doi:
10.3390/cancers15051381] [Medline: 36900174]

15. Giovanelli A, Ozer EM, Dahl RE. Leveraging technology to improve health in adolescence: a developmental science
perspective. J Adolesc Health. Aug 2020;67(2S):S7-13. [FREE Full text] [doi: 10.1016/j.jadohealth.2020.02.020] [Medline:
32718517]

16. Gulliver A, Griffiths KM, Christensen H. Perceived barriers and facilitators to mental health help-seeking in young people:
a systematic review. BMC Psychiatry. Dec 30, 2010;10(1):113. [doi: 10.1186/1471-244x-10-113]

17. Gray NJ, Klein JD, Noyce PR, Sesselberg TS, Cantrill JA. Health information-seeking behaviour in adolescence: the place
of the internet. Soc Sci Med. Apr 2005;60(7):1467-1478. [doi: 10.1016/j.socscimed.2004.08.010] [Medline: 15652680]

18. Ebert DD, Zarski AC, Christensen H, Stikkelbroek Y, Cuijpers P, Berking M, et al. Internet and computer-based cognitive
behavioral therapy for anxiety and depression in youth: a meta-analysis of randomized controlled outcome trials. PLoS
One. Mar 18, 2015;10(3):e0119895. [FREE Full text] [doi: 10.1371/journal.pone.0119895] [Medline: 25786025]

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

20. Spek V, Cuijpers P, Nyklícek I, Riper H, Keyzer J, Pop V. Internet-based cognitive behaviour therapy for symptoms of
depression and anxiety: a meta-analysis. Psychol Med. Mar 20, 2007;37(3):319-328. [doi: 10.1017/S0033291706008944]
[Medline: 17112400]

21. Granger D, Vandelanotte C, Duncan MJ, Alley S, Schoeppe S, Short C, et al. Is preference for mHealth intervention delivery
platform associated with delivery platform familiarity? BMC Public Health. Jul 22, 2016;16(1):619. [FREE Full text] [doi:
10.1186/s12889-016-3316-2] [Medline: 27450240]

22. Radesky J, Weeks H, Schaller A, Robb M, Mann S, Lenhart A. Constant companion: a week in the life of a young person's
smartphone use. Common Sense. URL: https://www.commonsensemedia.org/sites/default/files/research/report/
2023-cs-smartphone-research-report_final-for-web.pdf [accessed 2025-05-24]

23. Salsman JM, Rosenberg AR. Fostering resilience in adolescence and young adulthood: considerations for evidence-based,
patient-centered oncology care. Cancer. Apr 01, 2024;130(7):1031-1040. [FREE Full text] [doi: 10.1002/cncr.35182]
[Medline: 38163249]

24. Stifter C, Augustine M, Dollar J. The role of positive emotions in child development: a developmental treatment of the
broaden and build theory. J Posit Psychol. Nov 22, 2019;15(1):89-94. [doi: 10.1080/17439760.2019.1695877]

25. Corman M, Aubret D, Ghazal J, Berthon M, Chausse P, Lohou C, et al. Attentional bias modification with a new paradigm:
the effect of the Detection Engagement and Savoring Positivity (DESP) task on eye-tracking of attention. J Behav Ther
Exp Psychiatry. Sep 2020;68:101525. [doi: 10.1016/j.jbtep.2019.101525] [Medline: 31739249]

26. Garland EL, Farb NA, Goldin P, Fredrickson BL. Mindfulness broadens awareness and builds eudaimonic meaning: a
process model of mindful positive emotion regulation. Psychol Inq. Oct 01, 2015;26(4):293-314. [FREE Full text] [doi:
10.1080/1047840X.2015.1064294] [Medline: 27087765]

27. Garland EL, Thielking P, Thomas EA, Coombs M, White S, Lombardi J, et al. Linking dispositional mindfulness and
positive psychological processes in cancer survivorship: a multivariate path analytic test of the mindfulness-to-meaning
theory. Psychooncology. May 22, 2017;26(5):686-692. [FREE Full text] [doi: 10.1002/pon.4065] [Medline: 26799620]

28. Goldberg SB, Tucker RP, Greene PA, Davidson RJ, Wampold BE, Kearney DJ, et al. Mindfulness-based interventions for
psychiatric disorders: a systematic review and meta-analysis. Clin Psychol Rev. Feb 2018;59:52-60. [FREE Full text] [doi:
10.1016/j.cpr.2017.10.011] [Medline: 29126747]

29. Davis DE, Choe E, Meyers J, Wade N, Varjas K, Gifford A, et al. Thankful for the little things: a meta-analysis of gratitude
interventions. J Couns Psychol. Jan 2016;63(1):20-31. [doi: 10.1037/cou0000107] [Medline: 26575348]

JMIR Res Protoc 2026 | vol. 15 | e82665 | p. 11https://www.researchprotocols.org/2026/1/e82665
(page number not for citation purposes)

Lau et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.mdpi.com/resolver?pii=jcm9051444
http://dx.doi.org/10.3390/jcm9051444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32413981&dopt=Abstract
https://bjo.bmj.com/lookup/pmidlookup?view=long&pmid=2872914
http://dx.doi.org/10.1136/bjo.70.6.411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2872914&dopt=Abstract
http://dx.doi.org/10.1002/pon.5013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30703261&dopt=Abstract
https://europepmc.org/abstract/MED/37559504
http://dx.doi.org/10.1002/cam4.6435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37559504&dopt=Abstract
http://dx.doi.org/10.1016/0277-9536(94)90185-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8016685&dopt=Abstract
https://www.mdpi.com/resolver?pii=cancers15051381
http://dx.doi.org/10.3390/cancers15051381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36900174&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1054-139X(20)30094-X
http://dx.doi.org/10.1016/j.jadohealth.2020.02.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32718517&dopt=Abstract
http://dx.doi.org/10.1186/1471-244x-10-113
http://dx.doi.org/10.1016/j.socscimed.2004.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15652680&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0119895
http://dx.doi.org/10.1371/journal.pone.0119895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25786025&dopt=Abstract
http://dx.doi.org/10.1007/s11020-005-3779-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15974154&dopt=Abstract
http://dx.doi.org/10.1017/S0033291706008944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17112400&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3316-2
http://dx.doi.org/10.1186/s12889-016-3316-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27450240&dopt=Abstract
https://www.commonsensemedia.org/sites/default/files/research/report/2023-cs-smartphone-research-report_final-for-web.pdf
https://www.commonsensemedia.org/sites/default/files/research/report/2023-cs-smartphone-research-report_final-for-web.pdf
https://onlinelibrary.wiley.com/doi/10.1002/cncr.35182
http://dx.doi.org/10.1002/cncr.35182
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38163249&dopt=Abstract
http://dx.doi.org/10.1080/17439760.2019.1695877
http://dx.doi.org/10.1016/j.jbtep.2019.101525
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31739249&dopt=Abstract
https://europepmc.org/abstract/MED/27087765
http://dx.doi.org/10.1080/1047840X.2015.1064294
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27087765&dopt=Abstract
https://europepmc.org/abstract/MED/26799620
http://dx.doi.org/10.1002/pon.4065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26799620&dopt=Abstract
https://europepmc.org/abstract/MED/29126747
http://dx.doi.org/10.1016/j.cpr.2017.10.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29126747&dopt=Abstract
http://dx.doi.org/10.1037/cou0000107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26575348&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


30. Geraghty AW, Wood AM, Hyland ME. Attrition from self-directed interventions: investigating the relationship between
psychological predictors, intervention content and dropout from a body dissatisfaction intervention. Soc Sci Med. Jul
2010;71(1):30-37. [doi: 10.1016/j.socscimed.2010.03.007] [Medline: 20400220]

31. Diniz G, Korkes L, Tristão LS, Pelegrini R, Bellodi P, Bernardo W. The effects of gratitude interventions: a systematic
review and meta-analysis. Einstein (Sao Paulo). 2023;21:eRW0371. [FREE Full text] [doi:
10.31744/einstein_journal/2023RW0371] [Medline: 37585888]

32. Cullen K, Murphy M, Di Blasi Z, Bryant FB. The effectiveness of savouring interventions in adult clinical populations: a
systematic review. Int J Appl Posit Psychol. Jul 24, 2024;9(3):1589-1615. [doi: 10.1007/S41042-024-00182-1]

33. Saboor S, Medina A, Marciano L. Application of positive psychology in digital interventions for children, adolescents, and
young adults: systematic review and meta-analysis of controlled trials. JMIR Ment Health. Aug 14, 2024;11:e56045. [FREE
Full text] [doi: 10.2196/56045] [Medline: 39141906]

34. Zheng J, Zaremohzzabieh Z, Roslan S. Examining the influence of savoring interventions on positive emotions in university
students: a systematic review and meta-analysis. Asian J Soc. Jan 31, 2025;21(1):103. [doi: 10.5539/ass.v21n1p103]

35. Devine KA, Viola AS, Coups EJ, Wu YP. Digital health interventions for adolescent and young adult cancer survivors.
JCO Clin. Cancer Inform. Dec 2018;(2):1-15. [doi: 10.1200/cci.17.00138]

36. Bertrand A, Escot N, Girodet M, Congiusta T, Baudry AS, Demoor C, et al. Digital tools used to enhance the quality of
life and well-being of adolescent and young adult cancer survivors: a systematic review of the literature. J Adolesc Young
Adult Oncol (Forthcoming). Sep 12, 2025. [doi: 10.1177/21565333251377393] [Medline: 40938393]

37. Zhong C, Luo X, Tan M, Chi J, Guo B, Tang J, et al. Digital health interventions to improve mental health in patients with
cancer: umbrella review. J Med Internet Res. Feb 21, 2025;27:e69621. [FREE Full text] [doi: 10.2196/69621] [Medline:
39984165]

38. Zhu S, Wang Y, Hu Y. Facilitators and barriers to digital mental health interventions for depression, anxiety, and stress in
adolescents and young adults: scoping review. J Med Internet Res. Mar 24, 2025;27:e62870. [FREE Full text] [doi:
10.2196/62870] [Medline: 40127430]

39. Blankers M, Salemink E, Wiers R. Cognitive behavioral therapy, and cognitive bias modification in internet-based
interventions for mood, anxiety, and substance use disorders. In: Mucić D, Hilty DM, editors. Digital Mental Health: The
Future is Now. Cham, Switzerland. Springer; 2025:351-377.

40. Fodor LA, Georgescu R, Cuijpers P, Szamoskozi C, David D, Furukawa TA, et al. Efficacy of cognitive bias modification
interventions in anxiety and depressive disorders: a systematic review and network meta-analysis. Lancet Psychiatry. Jun
2020;7(6):506-514. [doi: 10.1016/S2215-0366(20)30130-9] [Medline: 32445689]

41. Hang Y, Xu L, Wang C, Zhang G, Zhang N. Can attention bias modification augment the effect of CBT for anxiety disorders?
A systematic review and meta-analysis. Psychiatry Res. May 2021;299:113892. [doi: 10.1016/j.psychres.2021.113892]
[Medline: 33799125]

42. Vasey M, MacLeod C. Information-processing factors in childhood anxiety: a review and developmental perspective. In:
Vasey MW, Dadds MR, editors. The Developmental Psychopathology of Anxiety. Oxford, UK. Oxford University Press;
2001:253-277.

43. Songco A, Hudson JL, Fox E. A cognitive model of pathological worry in children and adolescents: a systematic review.
Clin Child Fam Psychol Rev. Jun 28, 2020;23(2):229-249. [FREE Full text] [doi: 10.1007/s10567-020-00311-7] [Medline:
31989444]

44. Pradhan P, Sharpe L, Butow P. The role of attentional biases in the context of cancer: a systematic review and meta‐analysis.
Psycho-Oncol. Feb 05, 2021;30(5):649-658. [doi: 10.1002/pon.5617]

45. Yoon KL, Zinbarg RE. Interpreting neutral faces as threatening is a default mode for socially anxious individuals. J Abnorm
Psychol. Aug 2008;117(3):680-685. [doi: 10.1037/0021-843x.117.3.680]

46. Heuer K, Lange WG, Isaac L, Rinck M, Becker ES. Morphed emotional faces: emotion detection and misinterpretation in
social anxiety. J Behav Ther Exp Psychiatry. Dec 2010;41(4):418-425. [doi: 10.1016/j.jbtep.2010.04.005] [Medline:
20511123]

47. Mohlman J, Carmin CN, Price RB. Jumping to interpretations: social anxiety disorder and the identification of emotional
facial expressions. Behav Res Ther. Mar 2007;45(3):591-599. [doi: 10.1016/j.brat.2006.03.007] [Medline: 16643844]

48. Eldar S, Apter A, Lotan D, Edgar KP, Naim R, Fox NA, et al. Attention bias modification treatment for pediatric anxiety
disorders: a randomized controlled trial. Am J Psychiatry. Feb 2012;169(2):213-220. [doi: 10.1176/appi.ajp.2011.11060886]
[Medline: 22423353]

49. Amir N, Beard C, Burns M, Bomyea J. Attention modification program in individuals with generalized anxiety disorder.
J Abnorm Psychol. Feb 2009;118(1):28-33. [FREE Full text] [doi: 10.1037/a0012589] [Medline: 19222311]

50. Wald I, Fruchter E, Ginat K, Stolin E, Dagan D, Bliese PD, et al. Selective prevention of combat-related post-traumatic
stress disorder using attention bias modification training: a randomized controlled trial. Psychol Med. Sep 05,
2016;46(12):2627-2636. [doi: 10.1017/S0033291716000945] [Medline: 27377418]

51. MacLeod C, Clarke PJ. The attentional bias modification approach to anxiety intervention. Clin Psychol Sci. Jan 06,
2015;3(1):58-78. [FREE Full text] [doi: 10.1177/2167702614560749] [Medline: 22423353]

JMIR Res Protoc 2026 | vol. 15 | e82665 | p. 12https://www.researchprotocols.org/2026/1/e82665
(page number not for citation purposes)

Lau et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.socscimed.2010.03.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20400220&dopt=Abstract
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1679-45082023000100403&lng=en&nrm=iso&tlng=en
http://dx.doi.org/10.31744/einstein_journal/2023RW0371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37585888&dopt=Abstract
http://dx.doi.org/10.1007/S41042-024-00182-1
https://mental.jmir.org/2024//e56045/
https://mental.jmir.org/2024//e56045/
http://dx.doi.org/10.2196/56045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39141906&dopt=Abstract
http://dx.doi.org/10.5539/ass.v21n1p103
http://dx.doi.org/10.1200/cci.17.00138
http://dx.doi.org/10.1177/21565333251377393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40938393&dopt=Abstract
https://www.jmir.org/2025//e69621/
http://dx.doi.org/10.2196/69621
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39984165&dopt=Abstract
https://www.jmir.org/2025//e62870/
http://dx.doi.org/10.2196/62870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40127430&dopt=Abstract
http://dx.doi.org/10.1016/S2215-0366(20)30130-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32445689&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2021.113892
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33799125&dopt=Abstract
https://europepmc.org/abstract/MED/31989444
http://dx.doi.org/10.1007/s10567-020-00311-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31989444&dopt=Abstract
http://dx.doi.org/10.1002/pon.5617
http://dx.doi.org/10.1037/0021-843x.117.3.680
http://dx.doi.org/10.1016/j.jbtep.2010.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20511123&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2006.03.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16643844&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.2011.11060886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22423353&dopt=Abstract
https://europepmc.org/abstract/MED/19222311
http://dx.doi.org/10.1037/a0012589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19222311&dopt=Abstract
http://dx.doi.org/10.1017/S0033291716000945
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27377418&dopt=Abstract
https://europepmc.org/abstract/MED/22423353
http://dx.doi.org/10.1177/2167702614560749
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22423353&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


52. de Rutte J, Myruski S, Davis E, Findley A, Dennis-Tiwary TA. A randomized clinical trial investigating the clinical impact
of a game-based digital therapeutic for social anxiety disorder. J Anxiety Disord. Apr 2025;111:103000. [doi:
10.1016/j.janxdis.2025.103000] [Medline: 40068434]

53. Hakamata Y, Lissek S, Bar-Haim Y, Britton JC, Fox NA, Leibenluft E, et al. Attention bias modification treatment: a
meta-analysis toward the establishment of novel treatment for anxiety. Biol Psychiatry. Dec 01, 2010;68(11):982-990.
[FREE Full text] [doi: 10.1016/j.biopsych.2010.07.021] [Medline: 20887977]

54. Tenschert DD, Wilbers J, Eichelsheim P, Delbressine V, Schenkel E, Custers JA, et al. Examining the feasibility of cognitive
bias modification for patients with cancer and survivors in 3 independent pilot studies. J Psychosoc Oncol Res Pract.
2025;7(1):e153. [doi: 10.1097/OR9.0000000000000153]

55. Lichtenthal WG, Corner GW, Slivjak ET, Roberts KE, Li Y, Breitbart W, et al. A pilot randomized controlled trial of
cognitive bias modification to reduce fear of breast cancer recurrence. Cancer. Apr 15, 2017;123(8):1424-1433. [FREE
Full text] [doi: 10.1002/cncr.30478] [Medline: 28055119]

56. Harlan LC, Lynch CF, Keegan TH, Hamilton AS, Wu X, Kato I, et al. AYA HOPE Study Collaborative Group. Recruitment
and follow-up of adolescent and young adult cancer survivors: the AYA HOPE study. J Cancer Surviv. Sep 28,
2011;5(3):305-314. [FREE Full text] [doi: 10.1007/s11764-011-0173-y] [Medline: 21274648]

57. Daniore P, Nittas V, von Wyl V. Enrollment and retention of participants in remote digital health studies: scoping review
and framework proposal. J Med Internet Res. Sep 09, 2022;24(9):e39910. [FREE Full text] [doi: 10.2196/39910] [Medline:
36083626]

58. Larsen DL, Attkisson CC, Hargreaves WA, Nguyen TD. Assessment of client/patient satisfaction: development of a general
scale. Eval Program Plann. Jan 1979;2(3):197-207. [doi: 10.1016/0149-7189(79)90094-6] [Medline: 10245370]

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

60. Miles H, Johnson S, Amponsah-Afuwape S, Finch E, Leese M, Thornicroft G. Characteristics of subgroups of individuals
with psychotic illness and a comorbid substance use disorder. Psychiatr Serv. Apr 2003;54(4):554-561. [doi:
10.1176/appi.ps.54.4.554] [Medline: 12663845]

61. De Wilde EF, Hendriks VM. The client satisfaction questionnaire: psychometric properties in a Dutch addict population.
Eur Addict Res. Aug 19, 2005;11(4):157-162. [doi: 10.1159/000086396] [Medline: 16110221]

62. Peres SC, Pham T, Phillips R. Validation of the System Usability Scale (SUS): SUS in the wild. Proc Hum Factors Ergon
Soc Annu Meet. Sep 30, 2013;57(1):192-196. [doi: 10.1177/1541931213571043]

63. Chan AW, Boutron I, Hopewell S, Moher D, Schulz KF, Collins G, et al. SPIRIT 2025 statement: updated guideline for
protocols of randomised trials. PLoS Med. Apr 2025;22(4):e1004589. [FREE Full text] [doi: 10.1371/journal.pmed.1004589]
[Medline: 40294521]

64. R Core Team. R: a language and environment for statistical computing. R Foundation for Statistical Computing. URL:
https://cran.r-project.org/doc/manuals/r-release/fullrefman.pdf [accessed 2025-05-29]

65. Inquisit 6. Millisecond Software. URL: https://www.millisecond.com/ [accessed 2025-05-29]
66. Abend R, de Voogd L, Salemink E, Wiers RW, Pérez-Edgar K, Fitzgerald A, et al. Association between attention bias to

threat and anxiety symptoms in children and adolescents. Depress Anxiety. Mar 06, 2018;35(3):229-238. [FREE Full text]
[doi: 10.1002/da.22706] [Medline: 29212134]

67. Azriel O, Britton JC, Gober CD, Pine DS, Bar-Haim Y. Development and validation of the Attention Bias Questionnaire
(ABQ). Int J Methods Psychiatr Res. Jun 17, 2022;31(2):e1905. [FREE Full text] [doi: 10.1002/mpr.1905] [Medline:
35297127]

68. White D, Leach C, Sims R, Atkinson M, Cottrell D. Validation of the hospital anxiety and depression scale for use with
adolescents. Br J Psychiatry. Nov 03, 1999;175(5):452-454. [doi: 10.1192/bjp.175.5.452] [Medline: 10789277]

69. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the hospital anxiety and depression scale: an updated
literature review. J Psychosom Res. Feb 2002;52(2):69-77. [doi: 10.1016/s0022-3999(01)00296-3] [Medline: 11832252]

70. Moons P, Kovacs AH, Luyckx K, Thomet C, Budts W, Enomoto J, et al. APPROACH-IS consortiumthe International
Society for Adult Congenital Heart Disease (ISACHD). Patient-reported outcomes in adults with congenital heart disease:
inter-country variation, standard of living and healthcare system factors. Int J Cardiol. Jan 15, 2018;251:34-41. [doi:
10.1016/j.ijcard.2017.10.064] [Medline: 29107358]

71. Lemay KR, Tulloch HE, Pipe AL, Reed JL. Establishing the minimal clinically important difference for the hospital anxiety
and depression scale in patients with cardiovascular disease. J Cardiopulm Rehabil Prev. Nov 2019;39(6):E6-11. [doi:
10.1097/HCR.0000000000000379] [Medline: 30489438]

72. Abramowitz JS, Deacon BJ, Valentiner DP. The short health anxiety inventory: psychometric properties and construct
validity in a non-clinical sample. Cognit Ther Res. Feb 15, 2007;31(6):871-883. [FREE Full text] [doi:
10.1007/s10608-006-9058-1] [Medline: 32214558]

73. Alberts NM, Hadjistavropoulos HD, Jones SL, Sharpe D. The short health anxiety inventory: a systematic review and
meta-analysis. J Anxiety Disord. Jan 2013;27(1):68-78. [doi: 10.1016/j.janxdis.2012.10.009] [Medline: 23247202]

JMIR Res Protoc 2026 | vol. 15 | e82665 | p. 13https://www.researchprotocols.org/2026/1/e82665
(page number not for citation purposes)

Lau et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.janxdis.2025.103000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40068434&dopt=Abstract
https://europepmc.org/abstract/MED/20887977
http://dx.doi.org/10.1016/j.biopsych.2010.07.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20887977&dopt=Abstract
http://dx.doi.org/10.1097/OR9.0000000000000153
https://europepmc.org/abstract/MED/28055119
https://europepmc.org/abstract/MED/28055119
http://dx.doi.org/10.1002/cncr.30478
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28055119&dopt=Abstract
https://europepmc.org/abstract/MED/21274648
http://dx.doi.org/10.1007/s11764-011-0173-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21274648&dopt=Abstract
https://www.jmir.org/2022/9/e39910/
http://dx.doi.org/10.2196/39910
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36083626&dopt=Abstract
http://dx.doi.org/10.1016/0149-7189(79)90094-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10245370&dopt=Abstract
http://dx.doi.org/10.1016/0149-7189(82)90074-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10259963&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.54.4.554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12663845&dopt=Abstract
http://dx.doi.org/10.1159/000086396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16110221&dopt=Abstract
http://dx.doi.org/10.1177/1541931213571043
https://dx.plos.org/10.1371/journal.pmed.1004589
http://dx.doi.org/10.1371/journal.pmed.1004589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40294521&dopt=Abstract
https://cran.r-project.org/doc/manuals/r-release/fullrefman.pdf
https://www.millisecond.com/
https://europepmc.org/abstract/MED/29212134
http://dx.doi.org/10.1002/da.22706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29212134&dopt=Abstract
https://europepmc.org/abstract/MED/35297127
http://dx.doi.org/10.1002/mpr.1905
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35297127&dopt=Abstract
http://dx.doi.org/10.1192/bjp.175.5.452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10789277&dopt=Abstract
http://dx.doi.org/10.1016/s0022-3999(01)00296-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11832252&dopt=Abstract
http://dx.doi.org/10.1016/j.ijcard.2017.10.064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29107358&dopt=Abstract
http://dx.doi.org/10.1097/HCR.0000000000000379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30489438&dopt=Abstract
https://europepmc.org/abstract/MED/32214558
http://dx.doi.org/10.1007/s10608-006-9058-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32214558&dopt=Abstract
http://dx.doi.org/10.1016/j.janxdis.2012.10.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23247202&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


74. Simard S, Savard J. Fear of cancer recurrence inventory: development and initial validation of a multidimensional measure
of fear of cancer recurrence. Support Care Cancer. Mar 15, 2009;17(3):241-251. [doi: 10.1007/s00520-008-0444-y] [Medline:
18414902]

75. Peng L, Huang W, Zhang W, Xu Y, Lu F, Zhong L, et al. Psychometric properties of the short form of the Fear of Cancer
Recurrence Inventory (FCRI) in Chinese breast cancer survivors. Front Psychiatry. Aug 7, 2019;10:537. [FREE Full text]
[doi: 10.3389/fpsyt.2019.00537] [Medline: 31447709]

76. Custers JA, Gielissen MF, de Wilt JH, Honkoop A, Smilde TJ, van Spronsen D, et al. Towards an evidence-based model
of fear of cancer recurrence for breast cancer survivors. J Cancer Surviv. Feb 13, 2017;11(1):41-47. [FREE Full text] [doi:
10.1007/s11764-016-0558-z] [Medline: 27412726]

77. Connor KM, Davidson JR. Development of a new resilience scale: the Connor-Davidson Resilience Scale (CD-RISC).
Depress Anxiety. Sep 02, 2003;18(2):76-82. [doi: 10.1002/da.10113] [Medline: 12964174]

78. Campbell-Sills L, Stein MB. Psychometric analysis and refinement of the Connor-davidson Resilience Scale (CD-RISC):
validation of a 10-item measure of resilience. J Trauma Stress. Dec 21, 2007;20(6):1019-1028. [doi: 10.1002/jts.20271]
[Medline: 18157881]

79. Mewton L, Kessler RC, Slade T, Hobbs MJ, Brownhill L, Birrell L, et al. The psychometric properties of the Kessler
Psychological Distress Scale (K6) in a general population sample of adolescents. Psychol Assess. Oct 2016;28(10):1232-1242.
[doi: 10.1037/pas0000239] [Medline: 26619095]

80. Umucu E, Fortuna K, Jung H, Bialunska A, Lee B, Mangadu T, et al. A national study to assess validity and psychometrics
of the short Kessler Psychological Distress Scale (K6). Rehabil Couns Bull. Jan 03, 2022;65(2):140-149. [doi:
10.1177/00343552211043261] [Medline: 39301105]

81. Stone AA, Broderick JE, Junghaenel DU, Schneider S, Schwartz JE. PROMIS fatigue, pain intensity, pain interference,
pain behavior, physical function, depression, anxiety, and anger scales demonstrate ecological validity. J Clin Epidemiol.
Jun 2016;74:194-206. [doi: 10.1016/j.jclinepi.2015.08.029] [Medline: 26628334]

82. Holley AL, Zhou C, Wilson AC, Hainsworth K, Palermo TM. The CALI-9: a brief measure for assessing activity limitations
in children and adolescents with chronic pain. Pain. Jan 18, 2018;159(1):48-56. [FREE Full text] [doi:
10.1097/j.pain.0000000000001063] [Medline: 28957835]

83. Sufrinko AM, Valrie CR, Lanzo L, Bond KE, Trout KL, Ladd RE, et al. Empirical validation of a short version of the
adolescent sleep-wake scale using a sample of ethnically diverse adolescents from an economically disadvantage community.
Sleep Med. Oct 2015;16(10):1204-1206. [FREE Full text] [doi: 10.1016/j.sleep.2015.07.002] [Medline: 26429746]

84. Huber NL, Nicoletta A, Ellis JM, Everhart DE. Validating the adolescent sleep wake scale for use with young adults. Sleep
Med. May 2020;69:217-219. [doi: 10.1016/j.sleep.2020.01.021] [Medline: 32179455]

85. Bromberg MH, de la Vega R, Law EF, Zhou C, Palermo TR. Development and validation of the adolescent insomnia
questionnaire. J Pediatr Psychol. Jan 01, 2020;45(1):61-71. [FREE Full text] [doi: 10.1093/jpepsy/jsz073] [Medline:
31584648]

86. Iverson GL, Connors EJ, Marsh J, Terry DP. Examining normative reference values and item-level symptom endorsement
for the Quality of Life in Neurological Disorders (Neuro-QoL™) v2.0 cognitive function-short form. Arch Clin Neuropsychol.
Jan 15, 2021;36(1):126-134. [doi: 10.1093/arclin/acaa044] [Medline: 32851403]

Abbreviations
ABM: attention bias modification
ABCs: Attention Bias in Cancer survivor
DSM-5: Diagnostic and Statistical Manual of Mental Disorders-5
NeuroQoL: quality of life in neurological disorders
PROMIS: Patient-Reported Outcomes Measurement Information System
RCT: randomized controlled trial
REDCap: Research Electronic Data Capture
SPIRIT: Standard Protocol Items: Recommendations for Interventional Trials
SUS: System Usability Scale

JMIR Res Protoc 2026 | vol. 15 | e82665 | p. 14https://www.researchprotocols.org/2026/1/e82665
(page number not for citation purposes)

Lau et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1007/s00520-008-0444-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18414902&dopt=Abstract
https://europepmc.org/abstract/MED/31447709
http://dx.doi.org/10.3389/fpsyt.2019.00537
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31447709&dopt=Abstract
https://europepmc.org/abstract/MED/27412726
http://dx.doi.org/10.1007/s11764-016-0558-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27412726&dopt=Abstract
http://dx.doi.org/10.1002/da.10113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12964174&dopt=Abstract
http://dx.doi.org/10.1002/jts.20271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18157881&dopt=Abstract
http://dx.doi.org/10.1037/pas0000239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26619095&dopt=Abstract
http://dx.doi.org/10.1177/00343552211043261
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39301105&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2015.08.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26628334&dopt=Abstract
https://europepmc.org/abstract/MED/28957835
http://dx.doi.org/10.1097/j.pain.0000000000001063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28957835&dopt=Abstract
https://europepmc.org/abstract/MED/26429746
http://dx.doi.org/10.1016/j.sleep.2015.07.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26429746&dopt=Abstract
http://dx.doi.org/10.1016/j.sleep.2020.01.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32179455&dopt=Abstract
https://europepmc.org/abstract/MED/31584648
http://dx.doi.org/10.1093/jpepsy/jsz073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31584648&dopt=Abstract
http://dx.doi.org/10.1093/arclin/acaa044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32851403&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by A Schwartz; submitted 19.Aug.2025; peer-reviewed by M Jong; comments to author 08.Dec.2025; revised version received
15.Jan.2026; accepted 23.Jan.2026; published 25.Feb.2026

Please cite as:
Lau N, Zhou C, Hong SJH, Aalfs H, Higgins S, Badillo I, McCauley E, Ketterl T, Chow EJ, Fann JR, Heathcote LC, Palermo TM
Digital Attention Bias in Cancer Survivors Intervention for Adolescent and Young Adult Cancer Survivors: Protocol for a Pilot
Randomized Controlled Trial
JMIR Res Protoc 2026;15:e82665
URL: https://www.researchprotocols.org/2026/1/e82665
doi: 10.2196/82665
PMID:

©Nancy Lau, Chuan Zhou, Shannon JH Hong, Homer Aalfs, Shannon Higgins, Isabel Badillo, Elizabeth McCauley, Tyler Ketterl,
Eric J Chow, Jesse R Fann, Lauren C Heathcote, Tonya M Palermo. Originally published in JMIR Research Protocols
(https://www.researchprotocols.org), 25.Feb.2026. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Research Protocols, is properly cited. The
complete bibliographic information, a link to the original publication on https://www.researchprotocols.org, as well as this
copyright and license information must be included.

JMIR Res Protoc 2026 | vol. 15 | e82665 | p. 15https://www.researchprotocols.org/2026/1/e82665
(page number not for citation purposes)

Lau et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.researchprotocols.org/2026/1/e82665
http://dx.doi.org/10.2196/82665
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

