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Abstract
Background—Interventions that target cancer patients and their caregivers have been shown to
improve communication, support, and emotional well-being.

Objective—To adapt an in-person communication intervention for cancer patients and caregivers
to a web-based format, and to examine the usability and acceptability of the web-based program
among representative users.

Methods—A tailored, interactive web-based communication program for cancer patients and
their family caregivers was developed based on an existing in-person, nurse-delivered
intervention. The development process involved: 1) building a multidisciplinary team of content
and web design experts, 2) combining key components of the in-person intervention with the
unique tailoring and interactive features of a web-based platform, and 3) conducting focus groups
and usability testing to obtain feedback from representative program users at multiple time points.

Results—Four focus groups with 2 to 3 patient-caregiver pairs per group (n = 22 total
participants) and two iterations of usability testing with 4 patient-caregiver pairs per session (n =
16 total participants) were conducted. Response to the program's structure, design, and content
was favorable, even among users who were older or had limited computer and internet experience.
The program received high ratings for ease of use and overall usability (mean System Usability
Score of 89.5 out of 100).

Conclusions—Many elements of a nurse-delivered patient-caregiver intervention can be
successfully adapted to a web-based format. A multidisciplinary design team and an iterative
evaluation process with representative users were instrumental in the development of a usable and
well-received web-based program.
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INTRODUCTION
Interventions that target cancer patients and their caregivers have been shown to improve
patient-caregiver communication, enhance dyadic support, and increase emotional well-
being.1, 2 The internet may offer an opportunity to disseminate these interventions
inexpensively to a broad audience, including those who are homebound or geographically
isolated.3 Such programs have been shown to positively influence patient knowledge,
behaviors, support, and clinical outcomes.4-6 Furthermore, when integrated with a patient's
system of care, these programs can enhance patient-caregiver-clinician communication and
positively impact care delivery.7

The FOCUS Program8, 9 was developed as a supportive-educative program for cancer
patients and their caregivers. Based on a stress-coping framework,10 the program offers
information and support to reduce negative appraisal of illness, enhance coping resources
(communication, support), and improve emotional well-being. The program includes five
core modules (Family Involvement, Optimistic Attitude, Coping Effectiveness, Uncertainty
Reduction, and Symptom Management) and is delivered by nurses during three home visits
and two telephone calls.

In randomized controlled trials,1, 11 FOCUS resulted in positive outcomes for patients and
caregivers (e.g., less negative appraisal, hopelessness, uncertainty; improved
communication, self-efficacy, emotional well-being). The cost and dissemination challenges
imposed by an in-person, nurse-led intervention, however, led to interest in adapting the
intervention to a web-based format. This article describes the process of developing a web-
based version of the Family Involvement Module of FOCUS, and the results from initial
evaluations of the program's usability and acceptability among cancer patients and their
caregivers.

METHODS
Development of the Web-Based FOCUS Intervention

The web-based FOCUS program incorporates key components of the in-person FOCUS
intervention, providing relational content that addresses communication, support, and
teamwork. Just as FOCUS nurses asked patients and caregivers questions, provided
feedback, and facilitated discussion, the web-based program utilizes a novel dyadic interface
that directs questions to patients, caregivers, and the pair, and then provides tailored
feedback based on the users’ responses.12 For example, the web-based program asks each
patient and caregiver to jointly identify three concerns associated with cancer, and then
provides tailored feedback suggesting specific strategies and additional websites to help
them address their concerns (Figure 1).

Several design elements were incorporated to optimize the accessibility of the web-based
program for older individuals and people with limited computer experience. For example,
the program features a large font size, enhanced contrast, smooth visual transitions, and a
gentle color scheme. In addition, all content was examined to ensure an appropriate reading
level.13
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Central to the web-based program's development was a multidisciplinary team that included
content experts, web developers, graphic designers, and individuals experienced in program
usability processes (Figure 2). Content and design teams collaborated at regular intervals,
providing an opportunity for discourse between developers of the original FOCUS
intervention, and web experts with extensive experience designing highly tailored health-
related internet interventions. Input was also solicited from seven nurses who implemented
the in-person FOCUS Program with cancer patients and their caregivers in previous clinical
trials with nearly 1000 dyads. Three of these nurses participated in weekly content meetings,
and the others provided feedback at regular intervals regarding the content, design, and
structure of the web-based program.

An iterative approach (Figure 2) was utilized to incorporate feedback from the
multidisciplinary team and from representative program users. For each component of the
program, content and design features were reviewed by team members, often several times,
and then prototypes were presented to patients and caregivers during focus groups and
usability testing. User feedback led to further program modifications, after which rigorous
internal testing was conducted to identify any remaining usability problems and to confirm
accuracy of content and tailored feedback.

Program Evaluation
Early in the development process, the program was evaluated by four focus groups. Each
focus group was composed of two or three patients and their caregivers, and was led by a
member of the web design team and by a research nurse experienced with the FOCUS
program. Participants reviewed paper and electronic mock-ups of the program, and were
asked to provide positive and negative feedback on the web program's design, structure,
content, and acceptability. Transcripts of the recorded groups were analyzed by two
members of the content team to identify themes and representative quotes.

Once a working prototype was available, usability testing was conducted to evaluate the
usability and acceptability of the web-based program. Testing procedures were based on
established guidelines14 that were modified per recommendations of usability experts at the
University of Michigan School of Information. Patients and caregivers were tested together
as dyads in order to identify problems with paired-user features, and because paired-user
testing has been shown to yield valuable information through natural discussion.15, 16 A
facilitator moderated the usability testing sessions, asking participants to ‘think aloud’ while
completing a set of representative task scenarios. Sessions were videotaped using Silverback
usability software that captured screenshots alongside participants’ interactions with the
program (Silverback, Version 1.1.2, Clearleft Limited, Brighton, U.K.). A note-taker
monitored the participants’ interaction with the application, documenting feedback,
problems with the program, and ease of program navigation as a pair.

Usability testing participants completed a questionnaire after the testing session in which
they were asked about the perceived ease of use17 and the usability18 of the program. In
addition, videotaped testing sessions were reviewed to assess the rate of critical errors (i.e.,
errors affecting program process) and non-critical errors (i.e., minor errors that did not affect
task completion), and to assess how often dyads achieved the task's goal with no help, minor
help, or major help from the facilitator.

Participants
Focus group and usability testing participants were recruited from two comprehensive
cancer centers in Michigan after obtaining IRB approval. Patients with lung, colorectal,
breast, or prostate cancer, and one family member selected by each patient, were recruited to
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participate as a dyad. Efforts were made to ensure that each cancer type was represented at
least once in focus groups and usability testing, and to recruit dyads that represented a range
of relationships (e.g. parent-child, spouses, friends) and different levels of internet
experience. All participants provided informed consent, and received a $20 gift card as a
token of appreciation.

RESULTS
Over a six month period, four focus groups with 2 to 3 patient-caregiver dyads per group (n
= 22 participants) and two iterations of usability testing with 4 patient-caregiver dyads per
session (n = 16 participants) were conducted. The mean participant age was 52.6 (15.5)
years and close to one-third of participants were over the age of 60. Participants were
diverse in terms of race (39.5% non-white), sex (65.8% women), cancer diagnosis (42.1%
breast, 21.1% prostate, 21.1% lung, 15.8% colorectal), and dyad type (52.6% spouses,
31.6% parent-child, 15.8% friends). Half of the focus group participants (n = 12) reported
that they were “not skilled at all” to “somewhat skilled” using the internet. In contrast,
nearly all usability testing participants (n = 15) reported they felt “very skilled” using the
internet.

Usability testing participants rated the program as easy to understand and use (Table 1).
Analysis of users’ completion of four pre-specified tasks revealed that task completion
improved and task errors decreased between testing iterations. Overall rates of task
completion were high, with scores of 90.6% and 93.8% for the first and second testing
iterations, respectively. None of the pairs required major assistance from the facilitator to
complete any of the tasks. The total number of errors for all users decreased from 3 critical
errors and 8 non-critical errors in the first testing iteration, to 2 critical errors and 4 non-
critical errors in the second testing iteration.

Several themes emerged during focus groups and usability testing. First, participants
commented favorably, and sometimes emotionally, about the importance of program
content. For example, a common statement about the program was that it led to
communication between patients and caregivers about previously unshared feelings,
stimulating “discussion that you might not have or you might not even think of.” Second,
users occasionally felt restricted by the constraints of the web-based program. For example,
several usability testing participants voiced frustration when the program required that they
select three, and only three, strengths that their partner exhibits. As one patient reflected,
“Three is not enough, if you've got a good team... It's hard to pick three because they're all
very important.” Third, design features were clearly essential to accommodate individuals
with cancer who might be in poor health. For example, focus group participants reported
that color schemes with blues and greens were “comfortable,” and “reassuring”, but
requested a larger font size and more space between responses to assist people with shaky
hands who might click the wrong item.

In general, participants were comfortable completing the program on the web and working
together as a dyad. Two focus group participants had very little or no experience using the
internet, and both felt comfortable having their family members guide them through the
program. Usability testing participants commented that challenges could arise if users have
different reading speeds or are accustomed to using the computer independently, but most
acknowledged that there was value in completing the program as a pair. As one family
member stated, “You're going through the cancer as a team so it's good to look at the
computer together as a team.” Fourteen of the sixteen usability testing participants agreed
that they would use this type of program to complete a health intervention in the future
(Table).
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DISCUSSION
Interactive web-based programs for cancer patients and their caregivers offer an opportunity
to deliver tailored information via a route that is efficient, accessible, and cost-effective. Our
experience developing a web-based version of a family communication program for cancer
patients and their caregivers suggests that many elements of an in-person, nurse-delivered
intervention can be successfully adapted to the internet. For example, the program utilized a
dyadic approach, facilitated patient-caregiver communication, and provided highly tailored
feedback that was designed to resemble the feedback that nurses provided in the in-person
intervention. The program was rated as easy to understand and use by representative patients
and caregivers, including those who were older and less experienced with the computer and
internet.

There were several aspects of the development strategy that were critical to the success of
the program. First, the multidisciplinary team included individuals with experience
delivering the in-person FOCUS intervention, as well as experts in content, tailored
interventions, web design and application development, and program usability evaluation.
Each team member was involved at multiple time points during the development process
(Figure 2), and their involvement facilitated the translation of core aspects of the in-person
intervention to the web. Second, the involvement of cancer patients and their caregivers
during formative focus groups and usability testing provided valuable insight about how to
sensitively phrase questions, response options, and feedback. The inclusion of individuals
who were older and/or inexperienced with the internet additionally resulted in a number of
important program modifications that improved program accessibility for these users.
Finally, the iterative evaluation process created an opportunity to refine the program and
examine the effects of changes.19

Our development process was limited by several factors. The majority of usability testing
participants rated themselves as fairly comfortable and skilled with the internet, which could
have skewed our outcomes for program usability and ease of use. However, during focus
groups we found that individuals with limited computer experience often relied on their
partner to navigate the program, suggesting that some technology-related barriers may be
overcome in this manner. In addition, budget restrictions allowed us to test only a portion of
the final content. Nevertheless, the material and design features presented during testing
were representative of the entire program, and users reported that even the abbreviated
program provided valuable, thought-provoking content.

In conclusion, we found that an iterative development strategy involving a multidisciplinary
team and representative cancer patient-caregiver dyads facilitated the successful
development of a novel dyadic web-based intervention. A Phase II pre-post trial is now in
progress to assess the effects of this program on quality of life and other psychosocial
outcomes. Future research should also explore the trade-offs of providing such interventions
via different modalities, as the optimal program may take advantage of the low cost,
accessible, tailoring features of the web, while offering opportunities for interaction with
“real people” at key moments.
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Figure 1.
The FOCUS Web-Based Program
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Figure 2. Timeline and Development Process for Adapting the FOCUS Intervention to a
Tailored, Web-Based Format
The development process comprised two multidisciplinary teams that met weekly, either
independently or together. The Content Development Team included behavioral scientists,
research investigators, FOCUS nurses, and usability specialists. The Program Design &
Development Team included program developers, design specialists, behavioral scientists,
and a project manager. Ideation and prototyping involved members of both Content and
Design teams. Iterative design and development was led by the Design team. Focus groups
of patients and their caregivers were conducted by research investigators, FOCUS nurses,
and behavioral scientists. Usability testing was conducted by usability specialists and a
FOCUS nurse. Content and design were reviewed periodically by FOCUS intervention staff.
Internal testing and final development was conducted by developers and behavioral
scientists.
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Table

Ease of Use and Usability of a Web-Based Communication Program Among Representative Cancer Patients
and Their Family Caregivers (n = 16)

Mean (SD)*

I thought that this program was easy to understand 6.6 (0.5)

I could complete the tasks that were asked of me in this program 6.8 (0.4)

I found this program confusing 1.4 (1.0)

Usability of Program

    I thought that this program was easy to use 6.6 (0.5)

    I would choose to use this type of program in the future to complete an intervention that aims to improve my health 5.9 (1.0)

    The program was too complex 1.1 (0.3)

    I would need help from a technical support to be able to use this program 1.1 (0.3)

    The program ran smoothly 6.3 (0.8)

    The program was inconsistent (there were parts of the program that seemed out of place) 2.3 (1.7)

    I think that most people would learn to use this program quickly 6.4 (0.8)

    Using this program felt awkward to me 1.3 (0.4)

    I felt very confident using this program 6.6 (0.6)

    I needed to learn a lot of things before I could get going with this program 2.3 (2.1)

    Total Usability Score† 89.5 (8.3)

*
Responses were on a 7-point scale, ranging from 1 “Strongly Disagree” to 7 “Strongly Agree.”

†
Composite of all usability questions (100-point score); adapted from Brooke, 1996.18
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