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Abstract

Background: Patients with cancer require adequate preparation in self-management of treatment toxicities to reduce morbidity
that can be achieved through well-designed digital technologies that are developed in co-design with patients and end users.

Objective: We undertook a user-centered co-design process in partnership with patients and other knowledge end users to
develop and iteratively test an evidence-based and theoretically informed web-based cancer self-management program (I-Can
Manage). The specific study aims addressed in 2 phases were to (1) identify from the perspective of patients with cancer and
clinicians the desired content, features, and functionalities for an online self-management education and support (SMES) program
to enable patient self-management of treatment toxicities (phase 1); (2) develop the SMES prototype based on human-centered,
health literate design principles and co-design processes; and (3) evaluate usability of the I-Can Manage prototype through
user-centered testing (phase 2).

Methods: We developed the I-Can Manage program using multiperspective data sources and based on humanistic and co-design
principles with end users engaged through 5 phases of development. We recruited adult patients with lung, colorectal, and
lymphoma cancer receiving systemic treatments from ambulatory clinics in 2 regional cancer programs for the qualitative inquiry
phase. The design of the program was informed by data from qualitative interviews and focus groups, persona and journey
mapping, theoretical underpinnings of social cognitive learning theory, and formalized usability testing using a cognitive think-aloud
process and user satisfaction survey. A co-design team comprising key stakeholders (human design experts, patients/caregiver,
clinicians, knowledge end users, and e-learning and digital design experts) was involved in the developmental process. We used
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a cognitive think-aloud process to test usability and participants completed the Post-Study System Usability Questionnaire
(PSSUQ).

Results: In the initial qualitative inquiry phase, 16 patients participated in interviews and 19 clinicians participated in interviews
or focus groups and 12 key stakeholders participated in a persona journey mapping workshop to inform development of the
program prototype. The I-Can Manage program integrates evidence-based information and strategies for the self-management
of treatment toxicities and health-promoting behaviors in 6 e-learning modules (lay termed “chapters”), starting with an orientation
to self-management. Behavioral exercises, patient written and video stories, downloadable learning resources, and online completion
of goals and action plans were integrated across chapters. Patient participants (n=5) with different cancers, gender, and age worked
through the program in the human factors laboratory using a cognitive think-aloud process and all key stakeholders reviewed
each chapter of the program and approved revisions. Results of the PSSUQ (mean total score: 3.75) completed following the
cognitive think-aloud process (n=5) suggest patient satisfaction with the usability of I-Can Manage.

Conclusions: The I-Can Manage program has the potential for activating patients in self-management of cancer and treatment
toxicities but requires testing in a larger randomized controlled trial.

(JMIR Cancer 2023;9:e44914) doi: 10.2196/44914

KEYWORDS

web-based program; self-management; cancer treatment; digital technology; co-design; usability

Introduction

Background
The burden of cancer and its treatment is a major cause of
morbidity and growing health care costs worldwide [1,2].
Systemic therapies remain highly effective treatments for cancer
[3] but are associated with a myriad of treatment-related
toxicities, including fatigue, myalgia, gastrointestinal
disturbances (nausea, vomiting, diarrhea), that can range from
mild and temporary to severe, chronic, and debilitating [4-6].
Treatment toxicities (also called treatment side effects) are
highly distressing [7], can lead to poor treatment adherence [8],
and high rates of costly emergency department visits [9-11].
Ultimately, it is patients and their caregivers that shoulder
responsibility for self-management (SM) of treatment toxicities
and the effects of cancer at home between clinic visits with
minimal support from health care providers. Access to
high-quality education tools and resources that enable patients
to effectively manage complex treatment-related toxicities in
routine care are lacking [12,13], leaving patients vulnerable to
potentially life-threatening severe adverse events, poorer
functioning in daily life, long-term disability, and possibly worse
survival [14,15].

Similar to the posttreatment survivorship phase [16], the acute
treatment phase of cancer should be considered a “teachable
moment” in which self-management education and support
(SMES) are leveraged to optimize patients’ well-being and
strengthen their use of core SM skills (ie, goal setting/action
plans, problem solving, decision-making, communication with
providers, self-monitoring) [17] and behaviors specific to
treatment side effect management. SM is defined as involving
the day-to-day tasks, problem-specific strategies, and behaviors
individuals must undertake for self-monitoring and management
of their disease and symptoms [18]. People living with cancer
often feel anxious, overwhelmed, and confused by the sheer
volume of information and medical jargon they must digest [19]
and need educational materials, including verbal instructions
augmented by written documentation, and multimedia learning
tools to support their learning and retention [20,21]. In this

context, SMES that enables patients to gain self-efficacy in the
use of core SM skills (ie, goal setting/action plans, problem
solving, decision-making, communication with providers,
self-monitoring) [22,23] and behaviors specific to toxicity
management and to optimize health [24] are essential early in
the diagnosis and treatment phase of cancer and across the
cancer trajectory.

Digital technologies are fast emerging for the delivery of SMES
for chronic illness outside the walls of hospitals and clinics [25]
and are a necessity in the context of constrained health care
resources [26]. Digital delivery of SMES is also timely in the
context of the COVID-19 pandemic, which has helped put in
place the infrastructure necessary to support virtual care [27].
Systematic reviews of digital self-management interventions
(DSMIs) in cancer populations show benefits for reducing
symptom severity and improving quality of life [28,29].
However, heterogeneity in SMES interventions [30] and what
should be translated into DSMIs support components and
functionalities has led to some uncertainty about effectiveness
[31]. Moreover, many DSMIs are developed without a guiding
theoretical framework [32,33], focus on passive dissemination
of information [34], and seldom include functionalities that
promote patient activation or application of SM behaviors and
uptake of health behaviors. Many have not been developed using
a co-design approach or best practices in usability testing and
seldom target the active treatment phase of cancer [35]. DSMIs
seldom focus on active involvement of patients in the early SM
of cancer and treatment toxicities [36] or develop programs that
address eHealth literacy, which plays a significant role in the
uptake of health interventions [37].

Objectives
Our work addresses these gaps in digital SM programs through
the development of the I-Can Manage program, an
evidence-based and theoretically informed online SMES
program that targets the acute diagnostic and systemic treatment
phase of cancer. The overall aim of this study was to ensure
usability, uptake, and potential effectiveness of the I-Can
Manage program through engagement of patient partners and
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knowledge end users in its co-design. The specific study aims
addressed in 2 phases were to (1) identify from the perspective
of patients with cancer and clinicians the desired content,
features, and functionalities for an online SMES program to
enable patient SM of treatment toxicities (phase 1); (2) develop
the SMES prototype based on human-centered [38], health
literate design principles [37] and co-design processes [39]; and
(3) evaluate initial usability of the I-Can Manage prototype
through user-centered testing (phase 2). In this paper, we
describe the development of the I-Can Manage prototype,
co-design approach, and results of usability testing.

Methods

Study Design
The overall study design was descriptive, sequential mixed
methods (qualitative interviews and usability survey) [40]. Study

participants (patients and clinicians) were recruited from
ambulatory cancer clinics at a large comprehensive cancer,
Princess Margaret Cancer Centre (Toronto, ON), and a regional
cancer program (Juravinski Cancer Centre, Hamilton, ON). The
methods and qualitative data insights (results) are presented
together reflecting the iterative nature of the co-design process
and the multiple perspectives that informed development of the
I-Can Manage program. The overall co-design approach and
the multisources of data that informed the prototype
development are shown in Figure 1. The specific methods and
results are further elaborated for each phase of the development
and design below.

Figure 1. Multiperspective data sources.

Ethical Considerations
The study was approved by the Research Ethics Board of the
University Health Network (Toronto, ON; 17-5533.7) and the
Juravinski Cancer Center (Hamilton, ON; 3624). Written
informed consent was provided by all participants (patients,
clinicians) recruited for the qualitative interviews, focus groups,
and usability testing phase of the prototype development.
Demographic information was collected from participants
including age, type of cancer, gender, date since last treatment,
type of treatment received, and comfort with use of digital
technology. All data were deidentified including the data
obtained in a persona mapping workshop that included members
of the design team. Patient participants in the design team
meetings and usability testing phase of the study received
reimbursement for travel expenses and parking costs. We

adhered to local, national, regional, and international law and
regulations regarding protection of personal information,
privacy, and human rights as required for digital technology.
Ethics approval number for this study is 17-5533.7.

Overview of the Development Process
As shown in Figure 2, we followed a 5-phase human-centered
and co-design thinking process [41,42] to develop the I-Can
Manage program with engagement of patients as end user
partners and other knowledge end users (eg, clinicians,
administrators, cancer support service leaders) throughout all
stages of the research process from inception of the research
question to prototype completion. Persons with lived experience
of cancer or their caregivers interested in participating in the
research were recruited from a provincial cancer agency through
an email blast sent from the program administrator to their list
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of volunteers as patient partners. The email blast described the
proposed research and invited them to engage as partners in the
co-design of the digital SM learning platform, I-Can Manage.
Interested patients or caregivers were then contacted by

telephone to further discuss the proposed research and confirm
their interest in participating and the need for the proposed
program.

Figure 2. Phases of human centred and co-design approach.

Our design team comprised 6 patients (3 females with breast
cancer [1 Aboriginal], 2 males with lymphoma, and 1 male with
lung cancer), 1 caregiver, 3 digital designers, 2 clinicians
(nurses), 1 PhD student experienced in adolescents and young
adults populations, and knowledge end users (medical
oncologist, national cancer services director, cancer information
specialist, eHealth literacy expert, and experts in patient
education) with diverse cancer experiences who were engaged
to provide input throughout the program development and design
phases.

Phases of Development and Design

Phase 1: Empathize
To understand user needs in the empathize phase, a qualitative
inquiry was conducted based on a qualitative descriptive
methodology [43]. The goal of qualitative description is to
provide a rich description of an experience in an easily
understandable language and focus on who, what, how, and
where questions regarding a phenomenon of interest (ie, SM of
treatment side effects). It is particularly suited for health service
research [44]. The goal of the qualitative inquiry was to gain
insights into the experience of patients with lymphoma, lung,
and colorectal cancer (n=16) and clinicians (n=19) on SM, views
of desired content, features/functionalities, and optimal timing
for the SMES program during systemic treatment. The full
methods and results of the qualitative inquiry were previously
published [45].

Patient Recruitment
Briefly, adult patients (aged ≥18 years) with lymphoma, lung,
and colorectal cancer were recruited from ambulatory cancer
clinics in a comprehensive cancer center and regional cancer
program if they met the study eligibility criteria (not more than
3 months from the completion of systemic cancer treatment or

currently receiving systemic cancer treatment, English speaking,
Eastern Cooperative Oncology Group status of 0-2 such that
self-care was possible, familiar with the internet or use of a
phone). Potentially eligible patients were identified by members
of the circle of care. Clinicians were invited to participate using
email correspondence sent from their program manager and
included oncologists, nurses, social workers, allied health, and
psychologists. Individual qualitative interviews were conducted
with patients and focus groups were conducted with clinicians.

Qualitative Data Insights

Overview
Results that are highlighted herein are to show how these data
informed the design of I-Can Manage and to ensure we took
into consideration the patients’ experience of cancer as essential
for a humanistic design approach. Briefly, analysis of the data
revealed managing cancer and treatment as “hard work.” Patients
wanted information tailored to their personal context, to learn
from other patients with cancer in the hopes of “normalizing”
their experience, and support for managing emotional
consequences, which they reported as “neglected” in the active
treatment phase of cancer. For instance, as part of normalizing
the experience, in the treatment toxicity module we described
the experience of symptoms from the perspective of patients as
a way to normalize the experience (ie, myalgia feels like aching
in the bone and joints). The desired features and functionalities
derived from qualitative interviews are shown here to establish
the context for how I-Can Manage was designed (Figure 3).

Following the qualitative inquiry, patients, caregivers, clinicians,
knowledge end users, and digital design experts (n=12) were
invited to a persona mapping workshop. Persona mapping is
the creation of fictional, but realistic profiles of the users of the
program and their journey [46]. In the persona mapping
workshop, participants were engaged in persona and cancer

JMIR Cancer 2023 | vol. 9 | e44914 | p. 4https://cancer.jmir.org/2023/1/e44914
(page number not for citation purposes)

Howell et alJMIR CANCER

XSL•FO
RenderX

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


experience journey mapping to develop a deeper understanding
of their real-world experience of being diagnosed with cancer,
managing treatment toxicities, and participating in health
recovery; their perspectives of what they needed to know and
their hopes for a digital solution to improve their experience;
and the challenges they experienced.

Most participants in the persona mapping workshop were
patients (n=6) and caregiver (n=1), clinicians (n=2), designers
(n=2), and knowledge end users (n=1) who were able to attend
(reimbursed for travel) from our design group described earlier
in the paper. Groups of patient partners, clinicians, end users
were mixed in small working groups to ensure all perspectives
were voiced and heard and a facilitator was assigned to each
group. Participants described the defining moments that stood
out across phases of their cancer journey and care. These
defining moments included experiences of not knowing how to
talk to family and friends about the diagnosis or not knowing
whether their emotional reactions or treatment side effects were
normal, and the devastating effects of dealing with the
life-altering nature of cancer (Multimedia Appendix 1). One
participant remembering the day of diagnosis stated, “today my
life has changed.”

Participants were asked to describe what they needed to learn,
know, and do. Participants also expressed the need for a single
source of trustworthy information to manage treatment side
effects, to learn from experiences of other patients, and to know
what actions they could take to help themselves to persevere,
endure cancer and treatment, and recover health. Persona data
were then used to inform the content of the I-Can Manage
program. This was operationalized as co-design by sharing key
topics and desired content based on qualitative data that were
provided back to participants and our design team before we
further developed the program to ensure the content “held true”
for their experience and to identify “SM support needs” to be
met by our digital solution. For example, in this workshop,
participants were asked about what they needed to know and
understand about how to tell their family regarding their
diagnosis as a defining moment and what they hoped could
change with the online program. Thus, for example, in module
(chapter) 1 we provided specific information about sharing the
diagnosis and considerations for “who” and “how to tell” (eg,
a work colleague vs a young child or older child) and this was
linked to patient’s stories and other resources about how to talk
to family members including children about a cancer diagnosis.

Figure 3. Desired features and functions.

Phase 2: Define
In addition to data from the persona and journey mapping,
themes from qualitative data were reported back to the design
team. Consequently, core problems in managing cancer
treatment toxicities and side effects were identified and key
content and features for the “I-Can Manage” program to address
these problems were prioritized for inclusion by the design team.
Additionally, an experienced oncology nurse (DH) developed
content based on her experience and knowledge of working
with cancer populations and evidence-based guidelines [47,48],
including patient versions of symptom SM guidance documents
[49]. A patient partner experienced in digital design was engaged
to further chunk content for digital delivery and copyediting to

ensure use of plain language and a coherent flow of information.
The design team was involved in iterative development and
design cycles that included reviewing and providing feedback
for each program chapter to inform refinements and iterative
development.

Phase 3: Ideate
The I-Can Manage program was specifically designed to target
the active treatment phase of cancer. Using what we learned
from these multiperspective data sources including the
qualitative inquiry and the journey mapping workshop, we
developed a context-mapping approach [41] to develop a
framework that would guide development of the prototype,
expected learning outcomes, features, and functions (Table 1).
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Table 1. The I-Can Manage components at a glance to address patient experience from multiperspective data sources, including behavioral exercises
to build self-management skills/efficacy.

Module 5: Optimizing
health and quality of life

Module 4: Balancing fa-
tigue and activities

Module 3: Coping with
stress and emotions

Module 2: Managing
treatment side effects

Module 1: Regaining your
balance

Focus

Patient
experi-
ence

• Interrupted function-
ing in daily life and
work

• Overwhelmed with
fatigue

• Stress/roller coaster
of emotions

• Anxiety/fears about
treatment and side ef-
fects. What do they
feel like

• Shock and crisis
• Fears of incapacita-

tion/death/telling
family

•• Vicious cycles of fa-
tigue, rest, decondi-
tioning, insomnia,

Feelings of uncertain-
ty/sense of vulnerabil-
ity

• Illness intrusive-
ness, self-esteem,• Concerns about the

effectiveness of treat-
• Information overload

body image, sexualPAa• Need new ways of
coping

• Psychosocial impact
forgotten in the acute health, relationshipsment • Adjust PA to acute

treatment effects• ••Anticipating/manag-
ing side effects. What

Restoring quality of
life

Change in roles and
family/friend relation-

phase

shipsworks for recovery

Learn-
ing

• Knowledge of
healthy lifestyle be-

• Knowledge of ener-
gy-bank model of fa-

• Knowledge of physio-
logical reactions to

• Knowledge about
what to expect regard-

• Knowledge of emo-
tional reactions to di-
agnosisout-

comes
haviors and influ-
ence on cancer re-
covery

tigue and body capac-
ity

stress and mind/body
connections

ing chemotherapy
side effects/normal
pattern of side ef-

• Able to identify de-
sired role as partner • Able to differentiate

between usual and
• Able to apply positive

coping skills andfects/recoveryin health care and • Taking action on
smoking cessationpersonal strengths cancer fatigueproblem-solving to• Able to differentiate

between normal and manage emotions and and health behav-• Able to apply energy
conservation and

• Able to apply mindful
breathing to reduce iorsuncertaintyadverse effects to re-

port to providersanxiety early in diag- adaptive pacing in• Able to differentiate
between normal emo-

• Able to apply
healthy eating todaily life(health team)nosis
manage specifictions and depres-• Apply symptom self-

monitoring for tailor-
• •Confident in commu-

nication with fami-
Confident in the use
of behaviors and PAsion/anxiety to report problems (eg,

weight gain or loss)to manage fatigueto providersing daily behaviorsly/friends/providers
• Confident in the use

of behaviors to opti-
•• Confident in the use

of stress-reducing be-
Confident in the use
of self-management

mize quality of lifehaviorsbehaviors to pre-
vent/reduce side ef-
fects

Select
pro-

• Recognizing health
values

• Adaptive pacing for
energy conservation

• Stress and crisis reac-
tions

• Overview of
chemotherapy and

• Regaining your bal-
ance

gram other types of cancer• Strategies to manage
initial anxiety and

••• Healthful nutrition
during treatment

Graded physical activ-
ity (avoid boom and

Reframing of beliefs
about illnesstreatmentcon-

tent bust) to tolerancefear ••• Taking action on
healthy lifestyle be-

Normalize emotional
turbulence and emo-

Chemotherapy side
effects (pattern, type,• Desired role in and

making decisions
• Developing a physi-

cal activity plan dur- haviorstional reactions (em-normalize how they
phasize positive emo-feel, self-managementaligned with health ing treatment • Restoring quality of

life, putting well-tions)strategies/specific be-values • Breaking vicious cy-
cles of fatigue, rest,haviors to reduce ef- ness in the fore-• Practical tools for

coping (ie, relaxation,
• Forming a partner-

ship with health team fects on daily func- groundand insomnia
mindfulness, medita-tion) • Restoring meaning

and purpose in
•• Scaling fatigue for

self-management and
Being effective in
self-management tion, self-talk)• Titrating medications

to optimize effective- life/leisure activitiesbehavior adjustment• Mobilizing peer sup-
port

• Mobilizing personal
strengths/support sys- ness • Adjusting to change

in work, vocational,
• Application of sleep

hygiene to addresstems • Breaking vicious cy-
cles of negative emo-

• Avoiding and recog-
nizing signs and and other life rolesinsomnia• Talking with others

about your diagnosis tions and symptomssymptoms of infec- • Dealing with cancer
worry/fear of recur-tion • Application of posi-

tive coping skills in- rence• Adjusting work and
life activities cluding problem- • Sexuality and inti-

macysolving• What can family and
friends do to support
you through treat-
ment
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Module 5: Optimizing
health and quality of life

Module 4: Balancing fa-
tigue and activities

Module 3: Coping with
stress and emotions

Module 2: Managing
treatment side effects

Module 1: Regaining your
balance

Focus

• Identify your 4
quadrants of quality
of life

• A balanced life (the
wellness wheel)

• Build a healthy eat-
ing plan

• Goal and action
plans

• Problem-solving bar-
riers to activity

• Developing your

FITTb-graded physi-
cal activity plan

• Scaling severity of
fatigue using a 0-10-
word scale

• Monitoring fatigue
using a daily diary for
adjusting physical ac-
tivity

• Using a Perceived
Exertion Scale

• Goal and action plan

• Recognize and man-
age your cancer stres-
sors worksheet

• Dealing with anxiety
and panic (5-4-3-2-1
exercise)

• Recognizing and
breaking vicious cy-
cles between your
thoughts, emotions,
and behaviors

• Self-assessment of
coping skills and
which skills to
strengthen

• Problem-solving
practice worksheet

• Building on your
coping skills

• Goal and action plan

• Self-monitoring of
symptoms and side
effects; tracking
severity with sliding
scale and graph over
time

• Self-assessment of
confidence in manag-
ing treatment side ef-
fects

• Daily decisions (eg,
adherence to medica-
tions)

• Tailoring of behav-
iors to manage effects

• Specific strategies for
managing common
treatment side effects

• Goal and action plan

• Recognizing your
personal strengths
and resources

• Vicarious learning
(deep breathing, ac-
tive relaxation, posi-
tive self-talk)

• What is your deci-
sion-making style
tool? How to make
decisions

• Partner in health scale
• Decision balance tool

(weighing the pros
and cons of treatment
options)

• Goal and action plan

Behav-
ioral
exer-
cises
to
build
core
self-
man-
age-
ment
skills
and
self-ef-
ficacy

aPA: physical activity.
bFITT: frequency, intensity, time, and type.

Additionally, the design of the platform adhered to eHealth
literacy principles including intuitive navigation, plain language,
and iterative testing with end users. The design of the I-Can
Manage program was theoretically underpinned by social
cognitive learning theory and the construct of self-efficacy,
which relates to an individual’s belief in their own capability
[50]. This was achieved by incorporating action-oriented
information and behavioral exercises as a core feature of the
program to promote application of core SM skills (ie, problem
solving, goal setting/taking action, decision-making, symptom
self-monitoring using tracking and diaries, resource use,
collaborative communication, and partnering with health care
providers) [22], problem-specific SM strategies (ie, physical
activity for fatigue), and health behaviors to optimize health
and wellness (ie, eating healthy, smoking cessation).

Program features incorporated the 4 main sources of
self-efficacy information [51] including (1) mastery learning
(ie, symptom self-monitoring and learning how to adjust
behaviors based on symptom severity, goal setting/action
planning); (2) vicarious experiences through the inclusion of
videos that modeled a behavior (ie, how to do mindful breathing,
physical activity demonstrations, and patients talking about
emotions and how they coped); (3) social persuasion through
the inclusion of patient stories (video and written) and also to
normalize their experience (ie, what does cancer fatigue feel
like); and (4) emotional and physiological states through the
inclusion of downloadable patient exercises to identify personal
strengths and coping skills, reframing negative emotional states,
and breaking vicious symptom cycles (ie, avoiding boom and
bust in managing cancer fatigue).

Phase 4: Prototype
We used the e-learning authoring software Articulate 360
storyline [52] to produce interactive and video-based content;
and the Moodle learning management system (Moodle

Community) [53] as the web-based learning platform to host
the content, register patients, and track usage patterns. Links to
other sites were integrated for deeper learning and to facilitate
tailoring of information to the needs of user and to ensure access
to trustworthy information sources such as the American Society
of Clinical Oncology (ASCO; clinician-approved patient fact
sheets) [54]. The final prototype of the I-Can Manage web-based
program comprised a welcome and introductory chapter, and 5
learning chapters with 4-5 sections per chapter (Figure 4), and
core elements to support uptake of SM strategies and behavior
change supported through completion of downloadable
worksheets embedded in each chapter (Figure 5). Participants
are given suggestions at the start of the program as to what
modules they may want to complete first and the order of the
modules. However, the program allowed patients to move
around the modules as they desired, as we learned in usability
testing that patients want to skip modules that were not relevant
to them and to complete modules in a particular order relevant
to their needs. Additionally, they desired modules to be open
and accessible throughout their cancer treatment journey (ie,
not locked so they have to complete 1 chapter to get to the next
chapter). For instance, some patients described only scanning
the treatment toxicities module as this was a recurrent cancer
and so wanted to go directly to the chapter on coping as this
was more relevant. As described earlier, each chapter was
developed to incorporate core elements and functionalities that
focused on building knowledge and use of behaviors to address
the multifaceted medical, emotional, and lifestyle tasks of cancer
SM [55]. Best practices were used for providing interactive
content that would facilitate uptake of SM strategies, behaviors,
and behavior change [35]. I-Can Manage emphasizes building
of self-efficacy and core SM skills including completion of goal
setting and action planning and activation of behaviors including
symptom self-monitoring skills using symptom severity scales
to inform daily tailoring and adjustment of behaviors.
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Figure 4. Overview of the I-Can Manage program.

Figure 5. Cross-cutting elements for each chapter to support behavior change.

Thus, we incorporated learning to support use of SM core skills
and build self-efficacy including (1) evidence-based content
about the best practice strategies and behaviors to manage
treatment side effects; (2) patient stories in written and video
formats interspersed throughout the program to humanize and
normalize their experience, and to deepen their learning about
how to apply SM strategies and behaviors to manage treatment
toxicities and the emotional effects of cancer; (3) behavioral
exercises to build core SM skills (ie, goal setting and action
planning); and (4) links to other trustworthy sources such as the

ASCO and the Canadian Cancer Society or peer support
networks for access to additional support. In addition to
evidence-based information, tips for managing treatment side
effects from peers and their descriptions of how a symptom felt
were used to normalize symptoms and enable patients to hear
the voice of experienced others who had traveled this journey
before them. Select screenshots portraying a selected sample
of the components of Chapter 4 “Balancing Fatigue and
Activities” are shown in Multimedia Appendices 2 and 3.
Additionally, we show a sample of a downloadable work sheet

JMIR Cancer 2023 | vol. 9 | e44914 | p. 8https://cancer.jmir.org/2023/1/e44914
(page number not for citation purposes)

Howell et alJMIR CANCER

XSL•FO
RenderX

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


for tracking cancer fatigue (Multimedia Appendix 4) and one
of the number of downloadable education information sheets
(Multimedia Appendix 5).

Phase 5: Usability (User Interface/User Experience
Design) Testing
We used convenience sampling to recruit adult patients (aged
18 and over) diagnosed with diverse cancers (breast, lymphoma,
and colorectal; n=5) at a large comprehensive cancer center for
participation in usability testing in the digital design laboratory.
The eligibility criteria were the same as the qualitative inquiry
phase of the study and we attempted to purposively sample for
maximal variation in age, type of cancer, gender, culture, and
race. Nearly 80% of usability problems can be identified with
5 participants, which is considered an adequate sample for
usability testing [56]. Ideally, it is recommended that maximal
variation in sampling for usability testing be used in digital
design to ensure the program addresses usability from the
perspective of different users with different cancer diagnoses,
ages (younger and older), gender, diverse cultures, and race.
Prospective participants were not previously exposed to the
program and agreed to take part in this formalized user
interface/user experience design testing using a cognitive
walkthrough of the program in the laboratory.

A cognitive walkthrough was used to identify user experiences
related to how the content was presented and ease of use of
functionalities [57], with user experiences and feedback
manually recorded in a spreadsheet. Participants worked through
the program in our human factors digital laboratory while being
observed and made comments aloud as they worked through
the program that was recorded verbatim by the observer.
Assigned task included talking aloud to reflect the participants
thoughts while working through the “Introduction: Welcome
to I-Can Manage” (overview of the program and orientation to
SM and their role) and the first 2 chapters (Chapter 1:
“Regaining Balance” and Chapter 2: “Managing Treatment
Side-Effects”). Participants were also instructed to use the
Hamburger Menu and other design elements (buttons to click
through the program; Moodle Platform) to navigate to other
program chapters in order to determine ease of use of the

program. These data were used to inform refinements to the
program and finalize the prototype (Multimedia Appendix 6).
The Moodle learning platform was further optimized based on
usability feedback.

Results

Usability phase participants ranged in ages from 53 to 67 years;
most were married, college/university educated, had diverse
cancers, and all were comfortable using the internet (Table 2).

Suggestions for refinements to the program focused mainly on
improving navigation through the program (eg, more visible
hamburger menu), reducing the number of clicks to move
forward in the program, and enabling users to go back to
chapters. Additionally, suggestions were made for minor
changes to the program content such as lessening the amount
of content on each page. Participants described the content as
relevant and engaging, but thought there was a lot of content,
so we further chunked or eliminated content and placed
reminders throughout the program for patients to take a break;
and added information about how long it would take to complete
chapters so that patients could plan accordingly (Multimedia
Appendix 2). Besides, our patient partners and knowledge end
users were given open access to the program and asked to
provide feedback on each chapter and its content. Their feedback
was also used to further refine the program prior to release of
the prototype. A specific member of our team did field testing
of the prototype across computers and iPads (Apple Inc.) to
check links and functionality and to ensure fixes prior to final
product release.

Usability patient participants (n=5) also completed the
Post-Study System Usability Questionnaire (PSSUQ) [58] to
assess their experience and perceived usability of the I-Can
Manage program on a 7-point Likert scale of Strongly Agree
to Strongly Disagree, with a lower score denoting greater
performance and satisfaction with usability of the system. The
global mean score for the PSSUQ was 3.75 and for system
usefulness, information quality, interface quality this was 3.54,
4.1, and 3.5, respectively (Table 3).
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Table 2. Participant characteristics for usability testing (N=5).

FrequencyCharacteristic

50.4Age (years), mean

3 (60)Sex (female), n (%)

4 (80)Married, n (%)

Cancer type, n (%)

2 (40)Breast

1 (20)Lung

1 (20)Colorectal

1 (20)Hematological

Education, n (%)

1 (20)High school

4 (80)College/university

Income (CADa), n (%)

2 (40)<90,000

2 (40)>90,001

1 (20)Did not want to answer

Ethnic i ty, n (%)

3 (60)Canadian

1 (20)Asian

1 (20)Jewish

5 (100)Very comfortable in using the internet, n (%)

aCAD $1 =US $0.75.

Table 3. Mean scores for the Post-Study System Usability Questionnaire.a

Mean scoreMedian scoreItem

3.753.20Overall score

3.542.83System usefulness

4.164.00Information quality

3.552.75Interface quality

aLower scores indicate better performance and satisfaction.

Discussion

Summary of Key Results
We developed the content, features, and functions of a
web-based SM program, I-Can Manage, iteratively in co-design
with patient partners and knowledge end users (eg, cancer peer
support program leaders, clinicians) using multiperspective data
sources and a 5-phase human-centered development process
that included formalized usability testing. The I-Can Manage
program was positively viewed by our end users. Satisfaction
with the system was high, and it was viewed as an easily
navigable SMES program that could be integrated early in the
acute diagnosis and acute treatment phase of cancer. Our work
addresses a gap in knowledge about the application of an
iterative co-design and demonstrates a user-centered digital

design process that could be used by other researchers in the
development of similar programs.

Comparison With Prior Work
Digital technology to deliver SMES is increasingly recognized
as important for reaching people living with cancer on a wider
scale in their own homes and communities and is complementary
to guidance by health care professionals and can enhance health
system capacity [59,60]. Little research has focused on the
potential effectiveness of digitally delivered SMES to enable
activation of patients in the SM of treatment-related toxicities,
and the psychosocial and lifestyle changes that accompany a
cancer diagnosis. A recent review identified 19 studies
evaluating DSMIs in cancer populations, with 11 studies focused
on the active phase of cancer treatment (population range 34-752
patients) [31]. Most digital programs identified were focused
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on dissemination of information, patient education, self-care
advice, or collection of patient-reported outcomes, symptom
data for the purpose of communicating or alerting health care
providers versus features and functions to support the application
of SM strategies and behaviors. Moreover, there is enormous
diversity in intervention content in digital SMES programs and
the emphasis placed on uptake of behaviors. Further, many were
not developed in co-design with end users or using best practices
in usability testing. Thus, not surprisingly, the findings for
effectiveness of DSMIs have been mixed, with some studies
showing positive effects on quality of life and anxiety and
depression, whereas other studies showed no effect. Other
systematic reviews showed positive benefits of DSMIs in
improving adherence to oral treatment regimens [61], symptom
distress [62], and healthy lifestyle behaviors [63]. However,
considerable heterogeneity in intervention components tested
and outcomes measured are noted for cancer SM interventions
in general [32] and for digital programs [59]. Few of these
programs include features and functionalities that enable the
activation of SM behaviors, core SM skills, and building
self-efficacy as key mechanisms for achieving a change in
behaviors and improvement in health outcomes [60]. Most focus
on dissemination of information or education that may improve
knowledge but is inadequate to promote uptake of health
behaviors particularly for patients with complex and dynamic
illnesses such as cancer. By contrast, I-Can Manage specifically
focuses on the behavioral aspects of SM reinforced through the
way that information is provided (ie, action oriented) and
completion of behavioral exercises by users (eg, steps to follow
to develop a graded activity plan, healthy meal plates, breaking
vicious cycles of fatigue and negative emotions, coping
strategies, goal setting and action planning for each module,
and building of self-efficacy).

Broader Implications
Patient engagement in SM is a desired standard of quality cancer
care [64] that has not yet been integrated in routine practice [65]
and patients describe poor access to SM in ambulatory care
[66]. The I-Can Manage program has universal applicability
for systemic (chemotherapy and immunotherapy) or oral cancer
treatments as it is agnostic to cancer type. It is intended to
capitalize on the diagnosis and treatment phase of cancer as a
“teachable moment” to support patients in managing the multiple
tasks of cancer and treatment early in the continuum. SM is
particularly challenging during the acute phase of cancer because
people are learning a new medical language and how to manage
toxicities for often complex treatment regimens alongside
dealing with the emotional sequalae of cancer, and seldom
realize they can take actions to optimize health.

We envision future chapters and functionalities that support
tailoring to cancer type, treatment modalities, phases of cancer
care (ie, posttreatment survivorship), and differing needs of
younger and older patient populations, as well as cultural, ethnic,
and race diversity. For example, social media and peer support
are considered essential to young adults with cancer [67], and
future iterations will need to optimize Moodle functionalities
or a native app-based format to offer these components. The
I-Can Manage program provided direct links to other reputable
organizations whose mandate was peer support. It is also

recognized that older individuals may require tailored SM
support programs that address multimorbidity [68] and changes
in cognitive capacity that occur with aging and can impact on
learning [69].

Chronic diseases such as cancer place a significant burden on
health care systems globally and are a major source of health
care expenditure. Disease SM programs are advocated as a
solution to this problem; however, little progress has been made
in the redesign of health care systems to ensure integration of
these programs in routine cancer care [12]. Digital technology
to support patient activation in disease and health SM leveraging
programs such as the I-Can Manage program may be more
widely scalable than trying to redesign complex care systems,
which have largely failed to date [70].

Digital SMES should be considered an essential component of
routine clinical care that is financed and integrated in a
comprehensive program of SM support [71,72], particularly in
the context of episodic ambulatory cancer care that is
characterized by high-volume patient loads and short rapid visits
without scheduled follow-up for SM training or support. Thus,
implementation of SMS in cancer care settings has been
challenging and progress lags compared with other chronic
diseases. Future research should also identify the essential
components of digital SM support solutions that translate into
behavior change and clinicians will need to gain comfort in
prescribing digital therapeutics as part of their treatment
approach; besides, implementation research will be crucial to
promote uptake in practice.

Future research should focus on formal testing of the I-Can
Manage program on SM behaviors and health outcomes and
adaptations for tailoring to different treatment modalities, cancer
types, socioeconomic and cultural diversity, and older and
younger age groups. We expect that the I-Can Manage program
would result in improved self-efficacy, uptake of SM strategies,
and better quality of life and wellness that requires testing in a
clinical trial.

Limitations
There are some limitations in our work to consider such as the
inclusion of patients and clinicians from only 2 cancer centers
in the qualitative inquiry. Although our patient partners were
from rural/remote and urban regions, most had high levels of
education and income that could have introduced some selection
bias in the study. Additionally, convenience sampling was used
for recruiting patients for usability testing, the sample size was
small, and only patients were included and not caregivers. This
could have introduced some selection bias given that those
interested in digital solutions or more computer literate may
have been more willing to participate. Our usability testing
focused on tasks for completion that only included the
Introduction, and Chapters 1 and 2 and not all chapters given
the time that would be required to complete them in a single
session.

Conclusions
Suboptimal management of cancer treatment toxicities can lead
to serious complications and negative effects on quality of life
and worse survival. Patients/families require education and SM
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support to apply the SM strategies and behaviors necessary to
effectively manage the medical, emotional, and lifestyle changes
that are necessary to adapt to cancer and treatment. Digital

SMES is a promising solution that requires future testing for
its effectiveness on improving health outcomes.
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PSSUQ: Post-Study System Usability Questionnaire
SM: self-management
SMES: self-management education and support
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