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Abstract: Background: Returning to work (RTW) after cancer can present significant challenges, as
individuals often face physical, psychological, and workplace-related barriers. iCanWork, a
multidisciplinary intervention integrating vocational rehabilitation (VR) and occupational therapy
(OT), is designed to address these challenges and support sustainable RTW. Methods: This pilot
randomized controlled trial evaluated the feasibility, acceptability, and preliminary efficacy of
iCanWork among 23 individuals touched by cancer ITBC), who were randomized to the intervention
or control group. Feasibility was assessed by recruitment, retention, and adherence benchmarks.
Acceptability was evaluated using participant satisfaction surveys. Preliminary efficacy was
measured through RTW status, Work Ability Index (WAI) scores, and health-related quality of life
(QoL) outcomes. Results: Feasibility benchmarks were achieved (92% recruitment, 83% retention).
Participants found the intervention highly satisfactory for its tailored support. The iCanWork group
demonstrated modest improvements in WAI scores (mean change: +2.54) and QoL domains,
including Social Roles, while the control group exhibited declines. While modest improvements in
RTW rates and WALI scores were observed for the intervention group, albeit not attaining statistical
significance, these highlight the need for enhanced and prolonged interventions. Conclusions: The
iCanWork intervention is feasible and acceptable, showing potential to address critical barriers to
RTW for cancer survivors. Larger trials are warranted to confirm efficacy and optimize intervention
strategies for sustainable employment outcomes.

Keywords: return to work (RTW); individuals touched by Cancer (ITBC); cancer survivorship;
vocational rehabilitation (VR); occupational therapy (OT); work ability index (WAI); feasibility trial

1. Introduction

The growing incidence of cancer and improved survival rates present new challenges for the
vocational reintegration of Individuals Touched by Cancer (ITBC). Throughout this study, we use
ITBC to refer to individuals who have experienced a cancer diagnosis at some point in their lives.
This term is used intentionally to acknowledge that while cancer may have been part of their journey,
it does not define their identity. Unlike terms such as "cancer survivor" or "patient," ITBC is more

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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inclusive, encompassing individuals at various stages of their experience —whether they are in
treatment, post-treatment, or navigating life beyond cancer.

Returning to work is a crucial step in the healing process for cancer survivors, helping them
regain a sense of normalcy and social reintegration [1]. Return to work (RTW) or vocational
reintegration refers to the process by which an individual, after a prolonged absence due to health
issues, an accident, or other personal reasons, returns to their previous job or transitions into a new
job adapted to their current condition [2]. Successful vocational reintegration often involves
workplace modifications, reassessment of skills and abilities, and ongoing support to facilitate both
return to work and long-term job retention [3].

Despite the employment rate one year after a cancer diagnosis appearing relatively promising —
ranging from 52% to 73% —oncology occupational studies reveal a more nuanced reality [4,5]. ITBC
often face negative work outcomes that persist well beyond the first year post-diagnosis, lasting up
to a decade [5]. Compared to their healthy counterparts, survivors experience an increased risk of
extended sick leaves, resignations, reduced working hours, role changes, and early, unplanned
retirement [6,7]. Additional challenges include diminished income, workplace discrimination, and
adjustments to work methods. The uncertainty surrounding the chronic illness trajectory further
complicates these work adjustments, making sustained employment particularly challenging for
many survivors.

Addressing the complex and multifaceted challenges to vocational reintegration requires
system-level solutions that consider the interplay between individual, organizational, and societal
factors. Such as, returning to work does not necessarily mean a return to a normal workload or work
life. Similar to the end of cancer treatment, a return to work does not mark full recovery or a return
to previous functional levels. Many ITBC continue to experience physical and psychological effects
following the end of treatment, which can persist for more than a year, such as fatigue and
depression, significantly impacting their ability to work and overall job performance after returning
to work [5,8,9]. Moreover, stigmatization in the workplace [10] and inadequate employer and
colleague support [11], both practical and emotional, serve as major barriers to a successful return to
work following a cancer diagnosis. These challenges heighten the risk of job market withdrawal,
contributing to higher absenteeism, involuntary resignations, and long-term unemployment among
survivors [12]. As a result, ITBC experience significant economic losses, with wage reductions
estimated between 24% and 43%, depending on employment type [13]. Additionally, household
income losses can be compounded by caregiving responsibilities, with associated costs ranging from
$15,786 to $20,414 per patient annually, and household productivity losses reaching as high as
$238,904 per household per year [13]. The cumulative impact of these barriers leads to substantial
financial strain and diminished quality of life for survivors and their families [7].

A comprehensive understanding of systemic factors is essential to improving the healing process
and RTW outcomes for ITBC. A multidisciplinary approach plays a critical role in this process,
integrating vocational rehabilitation (VR) and occupational therapy (OT) to address the diverse
challenges faced by cancer survivors. VR supports individuals in overcoming employment barriers
such as work gaps and the need for accommodation through career counseling, job placement, and
skills training. Meanwhile, occupational therapists help cancer survivors regain the ability to
participate in their valued activities, from daily living to work. OT interventions may include
adapting workspaces to accommodate physical limitations, teaching coping strategies for fatigue, or
enhancing time management skills. Through personalized strategies, both VR and OT work
collaboratively to improve survivors' functional abilities, quality of life, and overall readiness for
workforce reintegration. However, despite these supports, many ITBC face significant barriers
beyond individual rehabilitation, particularly due to systemic disparities in access to services and
workplace accommodation.

In Canada, ITBC encounter workplace stigma, inconsistent employer accommodations, and
limited vocational rehabilitation services [4]. Unlike leading European models, where RTW is
integrated into oncology care, Canada’s approach remains largely employer-driven, fragmented, and
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unevenly available across provinces. The absence of nationally structured RTW policies further
exacerbates disparities in employment support, often leaving survivors to self-navigate the
reintegration process with little formal guidance [14].

The scale of this challenge to reintegrating the workforce following cancer is substantial. In 2024
alone, an estimated 247,100 Canadians were diagnosed with cancer, with over one-third
(approximately 91,000) being of working age [15]. Beyond new diagnoses, a much larger population
of 555,000 working-age Canadians currently live with or beyond cancer, many of whom experience
persistent work-related challenges. Alarmingly, studies estimate that up to 40% of ITBC face
unemployment risks, translating to 222,000 individuals at risk of leaving the workforce that could be
prevented if adequate RTW support was available to them [16].

Existing interventions for oncology vocational reintegration interventions within oncology care
centers are rare, with only one in Canada specifically offering such service [4], yet even this unique
one remains untested, and lacks opportunity to work in tandem with occupational therapy (OT).
Guided by recent Cochrane reviews [17,18], we propose the iCanWork to address critical gaps in
existing care models. iCanWork is an online, one-on-one, professionally led, multidisciplinary
intervention that integrates VR counselling and OT support.

The iCanWork intervention is built upon a comprehensive theoretical framework, specifically a
four-factor vocational rehabilitation model (See Figure 1) [19-21]. This model addresses the
multifaceted relationship among the impact of cancer on person-related functions and characteristics
to systems factor, and work context and conditions that influence the RTW process. The first factor,
Cancer's Impact on Functions, focuses on the effects of cancer and its treatments on pre-existing
conditions, on physical, psychological, and cognitive functions, highlighting areas that may present
challenges to RTW efforts. The second factor, Person-Related Characteristics, explores individual
attitudes towards work and recovery, while considering socio-demographic elements such as age,
gender, and income that shape the reintegration process. The third factor, Support Systems and
Resources, evaluates the availability and effectiveness of healthcare/rehabilitation services,
insurance, and social support systems that are essential for maintaining employment. Finally, the
fourth factor, Work Context and Conditions examines job demands, workplace accommodations, and
organizational culture to assess how these factors align with the individual’s work ability after cancer
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Figure 1. Cancer and Work: Four Factors Vocational Rehabilitation Model for Individuals Living with Cancer.

Note: Revised from the original model, “Vocational Rehabilitation Model for Cancer Survivors” [19].
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Figure 2 provides an overview of the intervention's core components, detailing session goals,
opportunities for improvement, expected outcomes, and the collaborative roles of the VR counselor
and OT. The intervention begins by introducing participants to the iCanWork program, followed by
an assessment based on the four-factor model, leading to the development of a personalized cancer
and work profile. Participants receive tailored support to address individual barriers and actionable
strategies for workplace reintegration through ongoing counseling sessions. These sessions also help
participants navigate access to rehabilitative services, including consultations with specialists such
as OTs. Additionally, the intervention includes a worksite assessment conducted by the OT, with
input from the VR counselor. This step evaluates the participant's work abilities in relation to job
demands [22], identifying compensatory strategies and accommodations to facilitate workplace
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Figure 2. iCanWork intervention components.

The iCanWork program incorporates a person-centered, tailored approach to ensure that
support aligns with each participant’s evolving needs. Regular sessions are conducted to monitor
progress, revisiting and adjusting objectives as necessary to enhance work ability and facilitate both
RTW and long-term employment sustainability. Each session includes discussions to identify
situational needs, allowing for the determination of whether further support, including additional
sessions, may be required to address specific challenges. After each session, participants receive
summary reports that capture key discussions and collaboratively developed plans, ensuring
alignment with their individualized employment goals. These reports also include educational
materials, resource recommendations, and referrals to appropriate professionals, such as family
physicians or neuropsychologists, when cognitive challenges are identified. Cognitive challenges are
assessed using the Cancer and Work Cognitive Symptoms at Work Checklist [23], which was
modified from the validated tool by Ottati and Feuerstein [24] to include individuals who have not
yet returned to work. The modified version of this tool is accessible on the Cancer and Work website
[23]. These tailored recommendations and resources aim to provide participants with comprehensive
support for successful reintegration into the workforce.

The development of iCanWork followed an iterative and evidence-informed process, beginning
in 2011 with the publication of Cancer and Returning to Work: A Practical Guide for Cancer Patients
[25]. This workbook, authored by co-author M. Parkinson, a master’s-level oncology VR counselor
with 30 years of experience in cancer-related RTW interventions, was evaluated by 60 experts with
professional and lived experience, including ILWC and employer representatives. Recognized as a
critical resource for clinical practice, the workbook laid the foundation for the creation of the Cancer
and Work website, launched in 2016 [20]. This comprehensive 600-page platform provides evidence-
based information, tools, and resources to support RTW. One of its key offerings, the iCanWork: 10
Step RTW Intervention, delivers step-by-step guidance for ILWC, healthcare providers, and
employers to navigate the RTW process effectively.
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Before launching the Cancer and Work website, our team conducted an acceptability evaluation
of its content and resources. Feedback from 250 ILWC highlighted the comprehensiveness,
completeness, and usefulness of both the website and the iCanWork: 10 Step RTW Intervention,
though they also noted its complexity [26]. A second usability review in 2019 corroborated these
findings and included a key recommendation to enhance the iCanWork: 10 Steps RTW Intervention
with online support to increase accessibility and user engagement.

To maximize the potential efficacy of the enhanced iCanWork: 10 Steps RTW Intervention for
ILWC, we have incorporated the latest recommendations from systematic reviews to integrate VR
and OT expertise into the resource and theoretically grounded in the four-factor model [19,27,28].
This integration aims to provide a multidisciplinary approach that addresses the unique challenges
faced by ILWC during their process of RTW. Notably, a VR/OT approach has not yet been adequately
explored in this context, underscoring the innovative and necessary nature of this intervention [29-
31]. This present study aimed to pilot-test iCanWork through a feasibility randomized controlled
pilot trial. Specifically, the objectives of this pilot RCT were to assess iCanWork’s (a) feasibility; (b)
its acceptability; and (c) its preliminary efficacy on four study outcomes: RTW, work ability, health-
related quality of life, and satisfaction with therapist and service.

2. Materials and Methods
2.1. Study Design

This pilot randomized controlled trial (RCT) employed a 1:1 parallel group design, comparing
an intervention group to a control group. The study followed the guidelines set forth by the
Consolidated Standards of Reporting Trials (CONSORT) 2010 for randomized pilot and feasibility
trials (Supplementary Table S1) [32], ensuring a structured and transparent reporting process.
Additional guidance was drawn from the Template for Intervention Description and Replication
(TIDieR) (Supplementary Table S2) [33], which provides a framework for describing interventions in
detail. This study received ethical approval from the Research Ethics Boards of the first author
primary clinical sites located in Montreal, Quebec.

2.2. Setting, Recruitment, Participants, and Sample Size

Participants for the study were recruited from ambulatory follow-up cancer care clinics at two
participating cancer centers in Montreal, Quebec, through referrals from oncologists and nurses.
Additionally, approximately half of the participants self-referred in response to advertisements
placed on the Cancer and Work website and through Quebec-based cancer organizations, such as the
Quebec Cancer Foundation, from May 2022 to August 2022.

Eligibility criteria included individuals who: (1) had been diagnosed with any type of cancer
treated with curative intent and of working age (between 18 and 65 years at the time of diagnosis);
(2) employed in a paid position at the time of diagnosis (full-time or part-time); (3) were on a cancer-
related sick leave, including long-term disability leave, but for less than two years; (4) had not
initiated a RTW, including partial RTW, since their leave due to cancer; (5) were able to read and
understand English or French; and (6) resided in the province of Quebec. The inclusion criterion
requiring participants to reside in Quebec was necessary because the work-focused health
professionals delivering the intervention were licensed in the province of Quebec.

No formal power calculation for sample size was conducted for this study. Instead, based on
recommendations for pilot RCTs, a minimum target sample size of 12 participants per group was
established [34,35].

2.3. Randomization and Blinding

The study coordinator scheduled the initial appointment with eligible participants via
videoconferencing. During this session, participants received a detailed explanation of the study’s
purpose, followed by a question-and-answer period to address any concerns. Upon obtaining
informed electronic consent, participants proceeded to complete baseline assessments (T0), which
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included demographic and medical information as well as the designated self-reported study
questionnaires. Once baseline data collection was completed, the study coordinator accessed a secure,
single-use locked folder to determine the participant’s allocation to either the iCanWork intervention
or the control arm, using a 1:1 randomization ratio. The randomization sequence was pre-generated
by a statistician at the Research Institute of the McGill University Health Centre (RI-MUHC) and
securely maintained. To ensure allocation concealment and minimize potential bias, the sequence
remained blinded to both the study coordinator and participants, thereby guaranteeing an impartial
assignment process.

For participants allocated to the iCanWork intervention, the study coordinator scheduled their
first session with the study’s VR counselor, which included the possibility of one to three sessions.
Additionally, participants could receive one to two sessions with the study’s OT, contingent upon an
assessment of their needs by the VRC, OT, and the participant (ITBC). All counseling sessions were
conducted via videoconferencing and recorded to ensure fidelity in the delivery of the intervention.
Fidelity was reviewed by CM, and MP for all sessions, with a specific focus on the first session, which
was reviewed within 24 hours of its delivery. Recommendations for session delivery improvements
were made by CM and MP during a videoconference within the first week of the session date, and
these recommendations were communicated to the VRC or OT’ responsible for delivering the session
to enhance consistency and adherence to the intervention protocol.

Participants allocated to the control group were informed they would not receive any services
(e.g., VR counseling or OT sessions) but would instead be directed to the Cancer and Work website
for educational resources related to RTW after cancer.

2.4. Study Groups

Intervention Group. The iCanWork RTW intervention was delivered via individual
videoconferencing, focusing on addressing ILWC' health challenges (e.g., fatigue, cognitive
impairments, anxiety) and incrementally building strategies to enhance work ability and sustainable
employment. The intervention was grounded in the iCanWork 10-step approach, as outlined in
Figure 2.

Participants received between one to three VR counselling sessions and, if needed, one to two
OT sessions. These sessions were tailored to individual needs, with the first session lasting
approximately 1.5 hours and subsequent sessions lasting an hour each. The number of sessions
provided was constrained by funding limitations, though in practice, more sessions might be
required.

The intervention emphasized flexibility to accommodate participants' preferences, offering
sessions via telephone for those uncomfortable with videoconferencing, scheduled at a time
convenient for them. Each session concluded with a written summary of recommendations, which
was sent to the participant within 24 hours. Supplementary document S1 include examples of intake
sessions and summary notes: an initial vocational rehabilitation assessment session with
recommendations shared with the participant, an occupational therapist intake session with
corresponding summary notes, and an example of a follow-up session conducted by the study’s
vocational rehabilitation counselor.

Control Group. Participants in the control group were directed to the Cancer and Work website
(www.cancerandwork.ca) [20], which serves as a standalone resource for RTW education. The
website provides bilingual educational materials and does not include access to services like VR
counseling or OT sessions. Control group participants were instructed to download a bilingual
pamphlet summarizing the website’s key content. Additionally, participants were advised to consult
their healthcare team for any further RTW-related concerns or guidance.

2.5. Data Collection

Demographic and clinical information was collected through a baseline assessment
questionnaire completed by all participants prior to randomization (T1).
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Feasibility of the iCanWork intervention was evaluated based on benchmarks set for its rates of
participant i) accrual with at least 50% at three months of start of study enrolment, and ii) retention
with 70%. These feasibility outcomes align with the Consolidated Standards of Reporting Trials
(CONSORT) requirements for clinical trials in eHealth (CONSORT-EHEALTH v1.6.1) [36,37]. A
study log was maintained by the study coordinator to systematically collect data on feasibility criteria
throughout the study. For example, the log documented recruitment and retention rates, including
the number of patients approached, self-referred participants, eligible and ineligible patients, reasons
for ineligibility, participants declining participation (with reasons), and those who consented and
were randomized.

To ensure fidelity of the intervention, we aimed to have 90% of sessions conducted by the VR
counsellor or OT to be reviewed by the two principal study leads within 48 hours of completion [38].
This review process was implemented as an additional benchmark for maintaining consistency and
adherence to the intervention protocol, ensuring high-quality delivery of the iCanWork intervention
across all participants.

The acceptability of the iCanWork intervention was assessed using the Satisfaction with Therapy
and Therapist Scale-Revised (STTS-R) [39]. Originally developed to evaluate satisfaction with group
psychotherapy, the STTS-R was adapted to assess participants’ experiences with the iCanWork
intervention. This 13-item scale employs a 5-point Likert format, ranging from strongly disagree (1)
to strongly agree (5), and evaluates three key domains: satisfaction with the intervention, satisfaction
with the therapist delivering the intervention, and perceived changes in the participant's condition.
Higher scores indicate greater satisfaction and a more positive endorsement of the intervention.

The STTS-R was administered to participants in the intervention group at three months post-
study enrollment. At six months post-enrollment, the twelve participants in the iCanWork
intervention were invited to provide additional feedback using an open-ended prompt: 'In what
ways, if any, did the support received from the iCanWork intervention help you with your return to
work?' Recognized for its robust psychometric properties [39], the STTS-R remains a validated and
reliable tool for assessing therapeutic acceptability. Its utility has been demonstrated in recent studies,
including those focusing on internet-based interventions [40,41].

The preliminary efficacy of the iCanWork intervention was assessed using three self-reported
study outcomes through questionnaires collected from all participants at baseline, prior to
randomization (T1), and at three (T2) post-study enrollment. Two work outcomes and two clinical
outcomes were evaluated. Work outcomes assessed were (1) work status assessed with a binary
(Yes/No) item asking, "Are you back to work following your sick leave for cancer, in any form, part-
time, full-time, or progressive return to work?" [42—44]; and (2) Work Ability Index (WAI): The WAI
was measured using its first three items to evaluate current work ability against job demands,
providing insights into participants' likelihood of sustaining employment [45-47]. Clinical outcomes
were (1) Quality of Life (QoL) measured using the PROMIS-29 adult profiles (33), which assess seven
health domains: physical function, anxiety, depression, fatigue, sleep disturbance, ability to
participate in social roles and activities, and pain interference. These domains are known to influence
the capacity for sustained employment [48,49]. A T-score was generated for each subscale, with
higher scores indicating greater endorsement of the construct being assessed; and (2) Participant
satisfaction with the iCanWork intervention, assessed through the STTS-R (detailed under
Acceptability Assessment), was included as one of the clinical outcomes to evaluate the perceived
effectiveness of the intervention.

2.6. Data Analysis

Data analysis was conducted using IBM SPSS Statistics (v26). Descriptive statistics, including
means, standard deviations, frequencies, and percentages, were used to summarize participant
demographics, clinical characteristics, and intervention benchmarks. Feasibility outcomes, such as
recruitment uptake, retention rates, and questionnaire completion percentages, were evaluated
against pre-established benchmarks. High ratings for acceptability survey items (scores of 4 or 5 on a
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5-point Likert scale) were calculated and reported as percentages. All continuous variables were
tested for normality using the Shapiro-Wilk test, supported by Q-Q plots and variance equality tests
(e.g., Levene’s Test) to confirm the appropriateness of the statistical methods.

Baseline equivalence between groups was assessed using independent t-tests for continuous
variables and chi-square tests (or Fisher’s Exact Test where appropriate) for categorical variables.
Feasibility and adherence data, including reasons for unmet intervention benchmarks, were
summarized descriptively.

For work outcomes, Kaplan-Meier survival analysis was used to examine time to RTW and
compare survival distributions between intervention and control groups [47]. Log-Rank tests
assessed differences in RTW times, while logistic regression explored potential predictors of RTW
status, such as diagnosis and chemotherapy [49,50]. Work Ability Index (WAI) scores were
categorized into predefined action groups (Poor, Moderate, Good, Excellent) [45]. Two-way mixed
ANOVA was employed to evaluate the effects of group and time on WAI scores [49]. Additionally,
Wilcoxon Signed Rank tests assessed within-group changes, and Mann-Whitney U tests compared
baseline and follow-up distributions between groups. General Linear Models (GLM) were used to
compare post-intervention scores between the iCanWork and control groups, adjusting for baseline
values and examining interaction effects over time [47].For clinical quality of life outcomes, Mann-
Whitney U tests were used to compare post-intervention scores (T2) between groups due to non-
normal data distributions. Wilcoxon Signed Rank tests assessed within-group changes over time (T1
vs. T2).

3. Results

3.1. Participant Characteristics

A total of 23 participants were randomized, with 12 assigned to the iCanWork intervention
group and 11 to the control group. The mean age was 45.6 years (SD = 9.01), with the majority being
female (95.7%) and having completed higher education (78.2%). Breast cancer was the most common
diagnosis (82.6%), and 78.3% of participants underwent chemotherapy. The mean duration from
work leave to enrollment was 11.1 months (iCanWork = 9.75 months, Control = 12.5 months). The
majority of participants were employed in occupations within professional health services,
education, law, and social services, and business management fields, as categorized by the National
Occupational Classification (NOC). No significant baseline differences in demographics or study
variables were observed, except for Physical Function and Pain Interference, which were controlled
for in subsequent analyses. Table 1 provides a full detail description of the study sample.

Table 1. Participant Demographic and Clinical CharacteristicsNote. There were no significant differences

between the two groups at baseline.

Variable iCanWork (n =12) Control (n=11) Total (N =23)

d0i:10.20944/preprints202502.0930.v1

o () Mean (SD): Mean (SD): Mean (SD):
43.08 +9.22 48.27 + 8.34 45.57 +9.01
Months to Mean (SD): Mean (SD): Mean (SD):
RTW 9.75+5.34 12.55 + 6.56 11.09 +£5.99
Gender
Women 12 (100.0%) 10 (90.9%) 22 (95.7%)
Men 0 (0.0%) 1(9.1%) 1 (4.3%)
Marital
Status
e O 10 (62.5%) 6 (37.5%) 16 (69.6%)
mmon law
Never o o o
Married 2 (50.0%) 2 (50.0%) 4 (17.4%)
Separated 0 (0.0%) 2 (100.0%) 2 (8.7%)
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Other
Education
Less than
High School
High School
Graduate
Some
College
University/C
ollege
Graduate
Postgraduat
e
Diagnosis
Breast
Cancer
Non-
Hodgkin
Lymphoma
Oral Cancer
Treatment
Chemothera
py (Yes)
Radiation
(Yes)
Occupation
(NOCQ)
3114 -
Professional
health
services
1228 —
Employment
insurance
0124 -
Advertising,
marketing
Occupations
in education,
law
1253 -
Records
management
0311 -
Business
managers
1223 -
Human
resources
1222 —
Executive
assistants

0 (0.0%)

0 (0.0%)
1 (100.0%)

1 (33.3%)

6 (46.2%)

4 (80.0%)

11 (91.7%)

1(8.3%)

0 (0.0%)

9 (75.0%)

5 (41.7%)

2 (16.7%)

1(8.3%)

1(8.3%)

4 (33.3%)

2 (16.7%)

2 (16.7%)

0 (0.0%)

0 (0.0%)

1 (100.0%)

1(100.0%)
0 (0.0%)

2 (66.7%)

7 (53.8%)

1 (20.0%)

8 (72.7%)

2 (18.2%)

1(9.1%)

9 (81.8%)

5 (45.5%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

4 (36.4%)

3 (27.3%)

1(9.1%)

1(9.1%)

1 (4.3%)

1 (4.3%)
1 (4.3%)

3 (13.0%)

13 (56.5%)

5 (21.7%)

19 (82.6%)

3 (13.0%)

1 (4.3%)

18 (78.3%)

10 (43.5%)

2 (8.7%)

1 (4.3%)

1 (4.3%)

4 (17.4%)

6 (26.1%)

5 (21.7%)

1 (4.3%)

1 (4.3%)
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6552 —
Customer 0 (0.0%) 1(9.1%) 1 (4.3%)
service
4021 -
College and 0 (0.0%) 1(9.1%) 1 (4.3%)
instructors

3.2. Feasibility

The feasibility benchmarks demonstrated strong outcomes across multiple metrics. The target
sample size was 12 participants per group; by the end of the recruitment period, 12 participants were
enrolled in the intervention group and 11 in the control group. Of the 25 self-referred participants, 23
met the inclusion criteria, agreed to participate, completed the baseline measure (T1), and were
randomized, achieving a 92% recruitment rate. This exceeded the 50% recruitment benchmark at
three months [51], and surpassed the 70% retention benchmark.

The overall retention rate, based on study questionnaire completion, was 83%. At the three-
month (T2) follow-up, 100% of intervention participants and 63.6% (7/11) of control participants
completed the questionnaire.

Intervention content fidelity was assessed through an independent review of all sessions
delivered, conducted by the first two co-authors. Both the VR counsellor and the OT hired for the
study received training in the iCanWork 10-steps intervention from the first two co-authors and
successfully completed the accredited module of this intervention [52]. Notably, the OT hired was an
experienced occupational therapist with over 20 years of practice in oncology. The review
demonstrated that 90% of the session content was delivered as intended, with the content aim of each
session highlighted in Figure 2, reflecting strong adherence to intervention protocols [51].

Regarding missing data, the intervention group had no missing responses, whereas the control
group had higher rates of missing data at 23%, exceeding the acceptable threshold of 10% [51]. Yet,
collectively, these findings demonstrate high feasibility and robust protocol adherence in the
intervention group but suggest a need for adjustments to improve retention and data completion in
the control group.

Participant Engagement and Benchmark Adherence

Table 2 provides a detailed summary of participant engagement with the intervention,
specifically examining the delivery of VR counselling and OT sessions both before and after RTW.
The before-RTW benchmark was defined as at least one VR session and one OT session, if deemed
necessary. Similarly, the after-RTW benchmark required at least one VR session, one OT session, or
both, depending on participant needs. The table highlights the extent to which participants met these
benchmarks and illustrates the key challenges encountered during the study. These challenges
included funding limitations, time constraints, scheduling difficulties, and the study’s conclusion
before some participants attempted RTW.

Table 2. Participant Intervention Summary VR and OT Sessions .

After

ID Before RTW RTW Reasons

P1 1 VR 2 VR Met the benchmark for before and after RTW.

P2 2VR, 10T 1 VR Met the benchmark for before and after RTW.

P3 2VR 10T 0 Met before RTW; after RTW unmet due to scheduling
issues.

P4 1VR,10T 1 VR Met the benchmark for before and after RTW.

P5 1VR, 10T 1 VR Met the benchmark for before and after RTW.

Met before RTW; after RTW unmet due to scheduling

P6 2VR, 10T 0 .
issues.
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Met before RTW; OT not delivered despite attempts. RTW

P7 2VR, 00T 0
not attempted.

PS 2VR, 10T 0 Met before RTW; RTW not attempted during study time
frame.

P9 1VR, 10T 1 VR Met the benchmark for before and after RTW.

P10 2 VR, 10T 0 Met before RTW; RTW not attempted during study time
frame.

P11 1 VR 0 Met before RTW; study ended before additional VR could
occur.

P12 1VR Met before RTW; study en;lceccll1 fefore additional VR could

In summary, 75% of participants met the session delivery benchmark before their RTW, while
41.7% met this benchmark after RTW. Key barriers to meeting post-RTW benchmarks included
scheduling conflicts, participants not attempting RTW during the study period, and the study
concluding before additional VR sessions could be provided. Participants P7, P8, and P11 were
unable to complete the full intervention due to scheduling constraints and delays in attempting RTW.
Similarly, participants P3, P6-P8, and P10-P12 did not receive post-RTW sessions for the same
reasons. Notably, P11 and P12 expressed interest in additional VR sessions but were unable to receive
them before the study concluded. These findings highlight the need for improved scheduling
flexibility and extended study timelines to enhance intervention delivery and benchmark adherence
after RTW.

3.3. Acceptability of the iCanWork Intervention

Participants reported high satisfaction with the iCanWork intervention, particularly
highlighting the interventionist's listening skills, warmth, and non-critical attitude. On the
Satisfaction with Therapist Scale (STTS-R) [39], 100% of participants agreed or strongly agreed with
several items (Items 2, 4, 8, 10) (see Table 3 for full results). Overall satisfaction with the intervention,
as measured by the Satisfaction with Therapy Scale (Item 1), was 75.0%, and 83.3% agreed that it
helped address their specific problems (Item 13).

Participants in the control group reported noticeably lower satisfaction ratings across all items;
however, responses were received from only 5 of the 11 participants, limiting the generalizability of
these findings (Table 3). Satisfaction with the intervention (Item 1) was 40.0%, and perceived
helpfulness of the intervention (Item 13) reached 80.0%. Lower ratings reflect limited engagement or
perceived support within the intervention.

Table 3. Participant Satisfaction with the iCanWork Intervention and Therapist (STTS-R) [33].

. Control
Intervention Count Agree
Domain Item Count Agree (%) &
(%) (n=12) )
(n=5)

I isfi ith th lity of th
aTn satis 1e.d with t .e quality of the 9 (75.0%) 2 (40.0%)
intervention I received (Item 1)

The interventionist listened to what I was 12 (100.0%) 2 (40.0%)

trying to say (Item 2)
Satisfaction My needs were met by the program (Item 3) 8 (66.7%) 2 (40.0%)
with . The interventionist Provided an adequate 12 (100.0%) 2 (40.0%)
Intervention explanation (Item 4)

I'would recommend the program to a friend
(Item 5)
The interventionist was not negative or
critical towards me (Item 6)

9(75.0%) 2 (40.0%)

9(75.0%) 2 (40.0%)

d0i:10.20944/preprints202502.0930.v1
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I would return to the program if I needed
help (Item 7)
The interventionist was friendly and warm
towards me (Item 8)

9(75.0%) 2 (40.0%)

12 (100.0%) 2 (40.0%)

I am now able to deal more effectively with 5 (41.7%) 2 (40.0%)

Satisfaction my problems (Item 9)
with I felt free to express myself (Item 10) 12 (100.0%) 2 (40.0%)
Therapist I was able to focus on what was of real

concern to me (Item 11) 10 (83.3%) 2 (40.0%)

The interventionist seemed to understand

what I was thinking and feeling (Item 12) 2 (75.0%) 2 (40.0%)

Perceived  How much did this intervention help with
Changesin the specific problems that led you to the 10 (83.3%) 4 (80.0%)
Condition program? (Item 13)

At six months post-enrollment, feedback was collected from the twelve participants in the
iCanWork intervention through an open-ended question: "In what ways, if any, did the support
received from the iCanWork intervention help you with your return to work?" Participants
highlighted key areas where the intervention had a positive impact. Many reported feeling more
confident in their ability to re-enter the workforce, attributing this to the program’s tailored support
and guidance. Improved communication skills were also noted, as participants felt better equipped
to articulate their needs and limitations to employers and colleagues. The program was described as
instrumental in facilitating discussions about workplace accommodations, which contributed to
smoother transitions back to work. Emotional support from the interventionist was frequently
mentioned, helping participants manage anxiety and fear associated with returning to work.
Additionally, practical strategies for managing workload and fatigue were highlighted as essential
tools that enabled participants to navigate their return successfully. These qualitative insights
illustrate the comprehensive benefits of the iCanWork intervention in addressing the complex
challenges faced by ITBC in the process of returning to work.

3.4. Preliminary Efficacy
3.4.1. Return to Work Status

Table 4 presents the status and time to RTW by group allocation. At T2, 50% of participants in
the iCanWork group returned to full-time work compared to 36.4% in the control group. Part-time
RTW rates were 33.3% and 54.5%, respectively, while 16.7% of the iCanWork group and 9.1% of the
control group did not return to work. Median time to RTW was 8 months for the iCanWork group
and 11 months for the control group. Fisher’s Exact Test (p = 1.000) indicated no statistically
significant difference in RTW rates between groups. Kaplan-Meier survival analysis revealed no
significant difference in time to RTW between groups (Log-Rank test, p = 0.313).

Table 4. Status and Time to RTW by Group Allocation (T2).

RTW Status iCanWork (n=12) Control (n=11) Tot;;)(n B
Returned Full-Time 6 (50.0%) 4 (36.4%) 10 (43.5%)
Returned Part-Time 4 (33.3%) 6 (54.5%) 10 (43.5%)

Did Not Return to Work 2 (16.7%) 1 (9.1%) 3 (13.0%)
Median Time to RTW (months) 8.0 11.00 11.0
Mean Time to RTW (months) 104 13.5 12.1

Note: Median Time to RTW: Reflects the time by which 50% of participants in each group returned to work.
This value highlights the central tendency of RTW.

d0i:10.20944/preprints202502.0930.v1
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Mean Time to RTW: Indicates the average time to RTW for each group. The mean provides additional context

but may be influenced by outliers.

3.4.2. Predictors of RTW

Logistic regression analysis examined age, diagnosis, chemotherapy, and patient-reported
outcomes (physical function, anxiety, and pain interference) as predictors of RTW status. None of
these variables were significant predictors (p > 0.05), likely due to the small sample size and
variability in responses.

3.5. Work Ability Index (WAI)

Table 5 and Figure 3 provide an overview of Work Ability Index (WALI) scores at baseline (T1)
and three months post-intervention (T2) for the iCanWork and Control groups. At T1, no significant
differences were observed between the groups (U = 69.50, p = 0.833). The iCanWork group showed a
slight increase in WAI scores from T1 to T2 (27.63 - 30.17), while the Control group exhibited a slight
decrease (30.12 > 28.21). However, the Mann-Whitney U test at T2 revealed no significant group
difference (U = 36.50, p = 0.650) (Table 5).

Table 5. Work Ability Index at T1 and T2.

3 Months Follow-up
(T2) P-value
Mean (SD) (n)

Outcomes And Grou Baseline (T1)
Instruments p Mean (SD) (n)

Interventio 27.63 (1.37)

Overall Work 30.17 (2.02) (n=12)

Ability i (n12) 0111

= Control 3012 (L7) (n=11)  28.21 (2.65) (n=7)
40.00

" = iCanWaork

ﬁ === Control

& 3000 ——

=

=

'“g 20,00

B

-

= 1000
0.00

T1 WAI total score T2 WALI total score
to define category  to define category
after after

Figure 3. Work ability index score at T1 and T2 (Higher score indicates better work functioning)

A two-way mixed ANOVA evaluated the effects of time (T1 vs. T2) and group (iCanWork vs.
Control) on WAI scores. The analysis revealed no significant interaction between time and group
(F(1,17) =2.114, p =0.164, np?= 0.111), indicating that changes in WAI scores over time did not differ
significantly between groups. To provide further insights, WAI scores were categorized into four
groups: Poor (7-27 points), Moderate (28-36 points), Good (37-43 points), and Excellent (44-49
points). Table 6 presents the distribution of participants in both groups falling within the Poor
category (44.4% in iCanWork vs. 55.6% in Control). By T2, the proportion of participants in the Poor
category increased to 71.4% in the iCanWork group but decreased to 28.6% in the Control group
(Table 6).
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Table 6. Work Ability Categories at T1 and T2.

iCanWork Control (n, Total Ma.nn- Exact p-

Time WALI Category (, %) %) (n) W}l,uéne value
T1 Poor (7-27 points) 4 (44.4%) 5 (55.6%) 9
Moderate (28-36 points) 7 (58.3%) 5 (41.7%) 12

Good (37-43 points) 1 (50.0%) 1 (50.0%) 2 69.50 0.33
T2 Poor (7-27 points) 5 (71.4%) 2 (28.6%) 7
Moderate (28-36 points) 5 (55.6%) 4 (44.4%) 9

Good (3743 points) 2 (66.7%) 1 (33.3%) 3 36.50 0.650

Individual-level changes in WAI scores, as summarized in Table 7, reveal a mixed pattern of
changes across both groups. In the iCanWork group, 50% of participants (6/12) demonstrated score
improvements, while 5 participants experienced declines, and 1 participant remained unchanged.

A similar trend was observed in the Control group, where 3 participants improved, 3 showed
declines, and 1 remained unchanged. Figure 2 visually illustrates these trends, showing a modest
increase in mean WAI scores for the iCanWork group and a slight decrease for the Control group.

Despite these observations, the results highlight persistent work ability challenges in both
groups over the three-month period. This underscores the need for extended follow-up and enhanced
intervention strategies to achieve meaningful and sustained improvements in work ability among
ITBC.

Table 7. Work Ability Score Changed Observed at T2.

Group N Total  Increased Scores Decreased Scores Unchanged Scores
iCanWork 12 6 5 il
Control 7 3 3 il

3.6. PROPr Domains

Table 8 presents a detailed overview of baseline and post-three months of the PROPr QoL seven
domains for both study groups. Mann-Whitney U tests revealed significant differences between
groups at T2 in Social Roles (p = 0.004), Pain Interference (p = 0.018), and Pain Intensity (p = 0.010).
Participants in the iCanWork group reported higher Social Roles scores, while the control group had
higher Pain Interference and Pain Intensity scores. No significant differences were observed for
Physical Function, Anxiety, Depression, Fatigue, or Sleep Disturbance, though trends suggested
potential group differences.

Table 8. PROPr QoL domains .

Th
Baseline ree p-value  p-value

Domain Group Mean (SD) mont¥1s post- (Within (Between
(T1) baseline (12) Group)  Groups)
Mean (SD) P P

Physical

. iCanWork 5093 +7.845 50.89 +7.103 0.799
Function

Control 42.95+6.783  44.31 +5.818 0.116 0.995

Anxiety iCanWork 58.75+7.30 57.25+6.70 0.423
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Control ~ 59.21+878  60.71£9.78  0.753 0.574

Depression iCanWork 51.70 £ 8.05 53.44 £ 6.95 0.423
Control ~ 5475+9.58  59.11+991  0.753 0.280

Fatigue iCanWork  5223+10.55  49.82+5.57 .350
Control ~ 5857+842  5844+810  .753 0.040

disifggnce iCanWork  51.05+1090 47.92+10.61  0.173
Control ~ 58.66+9.64  5567+838 0225 0.131

Sociaclﬁr\f’ilgzsand iCanWork  51.61+139  51.61+139 262
Control ~ 4454+6.67  4363+614 917 0.017

Pain .

Cerforene | [CanWork 48788098  4939%8249 0735
Control ~ 58.14+10237 6147+6265  0.893 0.006

Pain intensity iCanWork 2.70 (3.03) 1.83 (2.41) 0.262
Control 3.80 (2.52) 543 (2.15)  0.202 0.036

Mean + SD; a Higher scores represent a higher level of functioning, well-being, quality of life, work ability, and
work functioning; b *p = < 0.05 (significance levels between the adjusted mean scores of the control and
experimental groups after intervention). ¢ Overall quality-of-life score is the PROMIS-Preference (PROPr)
score, which provides a preference-based summary score for health states defined by 7 PROMIS domains. It

ranges from -0.022 to 1.00. d PROPr sub-domain values are reported as T-scores with a mean of 50.

3.7. Specific Support Services Utilized Post-Consultation

Following their consultation, participants were recommended specific support services to
address work functioning challenges and the impact of cancer and its treatment, including cancer-
related fatigue and cognitive changes. These recommendations included physiotherapy and
structured exercise programs for fatigue management, as well as referrals to physicians to investigate
potential underlying biological causes. For cognitive changes, participants were advised to seek
comprehensive assessments from a neuropsychologist or occupational therapist. At the three-month
follow-up, 10 out of 12 participants in the intervention group reported utilizing services such as
physiotherapy, occupational therapy, and osteopathy.

4. Discussion

This pilot randomized controlled trial of iCanWork provides important insights into the
feasibility, acceptability, and preliminary efficacy of a multidisciplinary VR-led RTW intervention for
ITBC, involving 23 participants—12 in the intervention group and 11 in the control group. The study
demonstrated high feasibility, with a 92% recruitment rate and 83% retention rate, surpassing the
established benchmarks for participant engagement. Participants rated iCanWork highly for its
tailored support and helpfulness with VR guidance and OT services. While modest improvements
were observed in work ability and quality of life measures, no statistically significant differences were
found between the intervention and control groups. This highlights the need for a larger sample size
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and extended follow-up to better assess the intervention's effectiveness. Additionally, a more precise
selection of measures that align with the intervention's impact, components, and intended outcomes
is recommended to capture its true effects more accurately.

Comparison of iCanWork with Existing RTW Support Interventions

RTW interventions for ITBC vary widely in their structure, approach, and targeted outcomes.
The iCanWork intervention uniquely integrates VR and OT within a flexible, person-centered
framework, distinguishing it from existing models that focus solely on physical rehabilitation,
employer training, or psychosocial counseling.

Compared to MILES [53], which is employer-focused, iCanWork prioritizes worker-centered
interventions, providing direct support to individuals rather than solely educating employers. Unlike
Beyond Cancer [54], which focuses on long-term multimodal rehabilitation, iCanWork offers a
structured yet adaptable VR and OT approach, ensuring personalized RTW planning. Similarly,
Leensen et al. [55] combines occupational counseling with physical exercise, yet lacks the structured
vocational assessment and workplace accommodations provided by iCanWork.

A major strength of iCanWork is its multidisciplinary stakeholder engagement, incorporating
VR specialists, OTs, and work context and conditions data to comprehensively guide the RTW of
ITBC. In contrast, Zaman et al. [46] emphasizes pre-treatment psychosocial counseling, while MiLES
[53] focuses on employer education rather than direct survivor-centered work function support.
Additionally, iCanWork supports individuals across all RTW stages, whereas Zovacevic et al. [56]
emphasizes early prehabilitation and vocational reintegration, and Zaman et al. [46] primarily
provides early work-related support before treatment.

Areas for Enhancement for iCanWork Based on Other RTW Interventions

While iCanWork presents several advantages, insights from other interventions suggest key
areas for further development. One area of improvement is employer engagement, as seen in MiLES
[53], which employs a web-based employer toolkit for workplace accommodations and phased RTW
planning. iCanWork could benefit from developing an employer resource package to facilitate better
workplace support, integration, and communication.

Another important enhancement is the integration of structured physical rehabilitation, as
demonstrated in Leensen et al. [55,56]. Studies have shown that structured physical activity programs
can improve RTW outcomes. Adding tailored exercise regimens or partnerships with
physiotherapists could enhance fatigue management and physical function in iCanWork. Although
the VR and OT professionals delivering iCanWork actively encourage participants to engage in
physical activity and seek appropriate referrals, further strengthening these elements could optimize
intervention outcomes. Specifically, participants are encouraged to consult a physiotherapist for a
comprehensive assessment of physical limitations and rehabilitation needs, following obtaining
medical clearance that engaging in physical activity is safe. Additionally, referrals to a kinesiologist
are recommended to assist in developing a structured physical retraining program when necessary.
These targeted efforts ensure that physical reconditioning is addressed as a core component of the
RTW process, potentially mitigating cancer-related fatigue and improving functional capacity,
thereby facilitating sustained workforce reintegration. By embedding structured physical
rehabilitation within iCanWork, the intervention could provide a more holistic approach to
addressing the multifaceted barriers cancer survivors face in returning to work.

Prehabilitation and early RTW screening are also valuable additions inspired by [56] and Zaman
et al. [46]. Early intervention before treatment can improve RTW success. iCanWork could introduce
prehabilitation assessments to identify work-related challenges early and develop pre-treatment
vocational strategies to ensure a smoother reintegration process.

Finally, digital and remote RTW support, as utilized in iCanWork, MiLES [53], and Beyond
Cancer [54], represents a significant strength of these approaches. The remote delivery of RTW
interventions via Zoom, particularly through iCanWork’s telehealth model integrating VR and OT,
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improves accessibility for individuals in rural areas or those with mobility limitations. This flexible,
individualized format effectively accommodates the diverse needs of ILWC.

Building upon this strength, integrating a digital component, such as a mobile application, could
enhance intervention engagement by enabling participants to self-track their work ability, monitor
progress, and receive tailored recommendations based on their evolving needs. The team at Cancer
and Work is currently developing a digital Al-driven solution for delivering iCanWork, aiming to
provide interactive, personalized support beyond live sessions. This innovation would not only
improve scalability but also foster greater participant autonomy in managing their RTW journey
while maintaining the high level of personalized support that is integral to iCanWork’s success.

Additionally, the Cancer and Work team has developed and validated the Cancer and Work
Scale (CAWSE), a critical tool in oncology-specific vocational rehabilitation (in press). The CAWSE
fills a significant gap in current RTW interventions by providing healthcare providers with a
validated, oncology-focused assessment tool that enables targeted interventions to enhance RTW
outcomes and long-term employment sustainability for individuals transitioning back to work
(ITBC). Its integration into digital platforms could further streamline RTW assessments and
personalize support strategies to optimize employment retention for cancer survivors.

Implications for Future Research & Policy

The persistence of poor work ability scores in both groups at follow-up highlights the need for
prolonged support and extended RTW interventions. Future studies should incorporate extended
follow-up periods to assess long-term employment sustainability. Additionally, the introduction of a
partial disability program could provide ITBC with structured, gradual reintegration opportunities
that balance work demands with ongoing health challenges.

Another key recommendation is a better selection of outcome measures that are more closely
aligned with iCanWork’s potential areas of impact. While work ability remains a critical indicator,
future studies should integrate measures that capture broader psychosocial and functional
dimensions of RTW success, including sense of self-efficacy, autonomy, readiness for RTW,
knowledge of workplace accommodations, meaning of work, and financial impact [57,58], and such
as the tool CAWSE (in press). These domains are often integral to the RTW process for ITBC and
could provide a more nuanced understanding of the intervention’s benefits.

Moreover, developing an Al-enhanced active control group could improve the comparability of
future trials. Leveraging Al-based guidance using structured resources from the Cancer and Work
website could offer scalable and interactive support for control participants. This approach would
ensure a more rigorous evaluation of intervention effectiveness while maintaining ethical
considerations by providing meaningful guidance to all study participants.

Conclusion

The iCanWork intervention demonstrates high feasibility and acceptability, with promising
trends in work ability and QoL improvements. However, the lack of statistically significant
differences suggests the need for larger, adequately powered trials, further intervention refinements,
and better targeted measures to the intervention’ potential impact. Enhancing employer engagement,
integrating structured physical rehabilitation, incorporating prehabilitation RTW screening, and
expanding digital support tools could strengthen the intervention’s effectiveness and scalability. By
addressing these gaps, iCanWork has the potential to become a comprehensive and sustainable RTW
solution for individuals touched by cancer.

Supplementary Materials: Table S1: CONSORT 2010 checklist of information to include when reporting a pilot
or feasibility trial. Table S2: The template for intervention description and replication (TIDieR) checklist.
Supplementary document S1: Examples of intake sessions and summary notes from the VR and OT hired for the

study.
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