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Abstract

Background: Patients with complex health care needs require the expertise of many health care providers. Communication,
collaboration, and patient-centered care positively impact care quality and patient outcomes. Few technol ogies exist that facilitate
collaboration between providers across settings of care and al so engage the patient. We devel oped a Web-based clinical collaboration
system, Loop, to address this gap. The likelihood of atechnological system’s uptake is associated with its perceived ease of use
and perceived usefulness. We engaged stakeholders in the conceptualization and development of Loop in an effort to maximize
itsintuitiveness and utility.

Objective: This study aimed to report end users’ perceptions about the ease of use and usefulness of Loop captured during
usability tests of Loop.

Methods: Participants represented three user types (patients, caregivers, and health care providers) recruited from three popul ations
(adults with cancer, adolescents and young adults with cancer, and children with medical complexity). We conducted usability
testing over three iterative cycles of testing and development in both laboratory-based and off-site environments. We performed
a content analysis of usability testing transcripts to summarize and describe participant perceptions about the ease of use and
usefulness of Loop.

Results:  Participants enjoyed testing Loop and were able to use the core functions—composing, posting, and reading
messages—with little difficulty. They had difficulty interpreting certain visual cues and design elements or the purpose of some
features. This difficulty negatively impacted perceived ease of use but was primarily limited to auxiliary features. Participants
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predicted that Loop could improve the efficiency and effectiveness of communication between care team members; however,
this perceived useful ness could be compromised by disruptionsto persona workflow such asadditional time or task requirements.

Conclusions: Loop was perceived to have value as a collaboration system; however, usahility testing findings indicate that
some design and functional elements need to be addressed to improve ease of use. Additionally, participant concerns highlight
the need to consider how a system can be implemented so as to minimize impact on workflow and optimize usefulness.

(IMIR Hum Factors 2018;5(1):€2) doi: 10.2196/humanfactors.7882
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Introduction

Background

Patients with chronic diseases have complex needs that require
the expertise of many health care providers (HCPs) from
different disciplines, institutions, community organizations, and
settingsof care[1]. Care plansthat are collaboratively developed
and transparent are critical to the management of patients with
complex care needs across the life span [2,3]. Effective
communication in teams is essential to achieve coordinated,
continuous care [4,5] and has been associated with enhanced
patient safety, better patient outcomes, fewer medical errors,
and areduction in health care redundancies[6-9]. Furthermore,
the ubiquitous call for patient-centered care includes engaging
patients in medical decisions about their care, which can help
toimprovetheir understanding of their health care needs aswell
astheir adherence to care plans [2,10-12].

HCP communi cation and coordination about goal s of care across
hospitals and community settings can be a major challenge.
Patients have reported dissatisfaction because of poor
information exchange between providers, low levels of active
patient engagement, and insufficient coordination at time of
transition [6,13,14]. At these instances of collaborative
breakdown, uncertainty about roles and fragmentation of care
[15] results in families taking on responsibilities as
communication intermediaries between multiple providers
[1,4,16-18]. Furthermore, fragmented care is associated with
more frequent emergency department visits, decreased functional
status, and higher costs associated with care [19-21].
Existing Technologies

Technologies such as mobile texting, email, and messaging
systems have been found to positively impact communication
between HCPs [22] and may be effective in facilitating
coordination of patient care[2,23,24]. Other health information
technology (HIT) such as shared electronic health records
(EHRs), personal health records, Web-based communities and
learning resources, and telehealth also show potentia for
improving patient care[25,26]. Reviews suggest that improved
access to information via HITs can foster patient engagement
and empowerment by improving their heath information
competence, informed decision making, communication with
HCPs, and control over their care experiences [4,25-33].
Furthermore, providers may better understand their patients
needs[34]. Secure patient-provider messaging viapatient portals
and EMRs also demonstrated successful uptake [35-39] and
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was perceived by patients and providers to improve
communication and information flow [40].

However, these interventions have limitations: giving patients
accessto their medical information does not guarantee that they
will understand that information [34]. In addition, EMRs are
often restricted by organizational boundaries, thus inhibiting a
longitudinal understanding of a patient's health [34] and
collaboration across sites. Although improved access to
information supportsindividual decision making, without means
for interactive discussion, these interventions may fall short of
promoting shared decision-making [24]. One study that
evaluated system use and user experiences of Web-based
communication between patients and their interprofessional
care teams reported improved accessibility, efficiency, and
transparency [41]. There are few other, if any, studies that
investigate existing communication technologies that
simultaneously promote collaboration across organizational
boundaries and engage the patient in their care [42].

Development of L oop

We developed aclinical collaboration system to address these
gaps a the intersection of clinical care and information
technology. The Web-based system, which we call Loop,
provides a secure environment for individual providers to
assemble as a team with their patient for care-related
communication and collaboration [42]. Each team, or Patient
Loop, can include the patient, one or more of their caregivers,
and various HCPsinvolved in their care (Figure 1).

We employed a user-centered design (UCD) [43,44] approach
to engage stakeholders (ie, clinicians, researchers, designers,
developers, and end users) as early engagement is believed to
promote greater uptake at implementation [26,45]. In particular,
we used ethnography [46], affinity diagramming [47],
cooperative prototyping, and dramatic simulation [48] toinvolve
stakeholdersin the conceptualization and generation of system
requirements for Loop. Through this process, we defined the
following two usability objectivesto guide the development of
Loop: (1) Loop will be intuitive and easy to use, requiring
minimal or no instruction, and (2) Loop will be useful in the
care of patients with complex care needs. We continued to
engage stakeholders during the development and refinement
stages via usability testing, prototyping, and pilot testing.
Usability testing involves a representative sample of intended
end usersinteracting with asystem to generate insights that will
optimize the design and user experience [49-51].
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Figure 1. High-level organization and flow of communication within Loop. Loop comprisesindividua Patient L oops—teams of apatient, their caregiver,
and health care providers (HCP). Messages posted within a Patient Loop are visible to all members of that Patient L oop.

HCP 5 belongs to Patient
Loops for Patients B and C
and will see messages
posted in both these loops.

Each Patient Loop is
secure and partitioned from
every other Patient Loop.

HCP 6

The technology acceptance model (TAM) is commonly used
to evaluate new technology systems [52,53]. TAM aims to
predict a user's acceptance and adoption of an information
technology system based on two constructs: perceived usefulness
(PU) and perceived ease of use (PEOU) [52]. PU eval uates how
a tool might enhance job performance, effectiveness, and
productivity [52,54,55]. PEOU assesses the perceived effort
required to learn and interact with a tool [52,55]. The more
useful and easier to useatool is perceived to be, the morelikely
it will be accepted [52]. Original applications of TAM employed
guantitative metrics; however, qualitative interviews have also
confirmed that PEOU and PU are main factors affecting
intention to use and explored what is meant by these complex
terms [56]. Using TAM as alens for the qualitative analysis of
usability testing experiences, we aimed to understand how end
users perceive Loop's ease of use and usefulness.

Methods

Study Design

The data collected during the iterative cycles of qualitative
usahility testing were used to evaluate and improve the Loop
prototype. Once al data were collected and the prototype
completed, adescriptive content analysis of asubset of usability
testing data was performed to determine PU and PEOU.

Clinical Collaboration System

The core functionaity of Loop includes (1) composing and
posting messagesthat are visibleto team memberswho are part
of that Patient Loop and (2) viewing messages on a central
Message Stream (Figure 2) . Loop also includes the following
auxiliary features: (1) tagging messages with specific labels,
which can then be used for filtering messages using the Issues
feature (Figure 3); (2) tagging specific team members so that
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they will receive an email notification about the new message
using the Attention To feature (These message are visible to the
entireteam on the Message Stream; Figure 4); and (3) selecting
whether a message will be visible to the whole Loop (patient,
caregiver(s), and HCPs) or only between HCPs on the team
using the Team Only feature (Figure 5). The need for these
featureswasidentified in the earliest stages of conceptualization.
As such, some version of the Issues, Attention To, and Team
Only features appeared in all Loop prototypes. Our earlier
publication describes usability testing and participant
perceptions of the Team Only feature. We found that all
participant types endorsed the inclusion of a separate view for
HCP-only communication [42].

Sample

A total of 89 participants completed usability testing: 23
patients, 19 caregivers, and 47 HCPs. Two patients and 2
caregivers completed usability testing together. Participants
wererecruited from the following three popul ations: adol escents
and young adults with cancer (AYAC) [57], adults with cancer,
and children with medical complexity (CMC) [3]. These
represent populations across the life span with multiple
comorbidities that have high service needs and require care
from multiple providers across health care settings. AYAC
participants were patients aged between 15 and 25 years and
receiving oncological care (n=15). Adult cancer participants
were patients (n=8) and caregivers of patients (n=12) receiving
oncological care. CMC participantswere caregivers of children
with severe functional limitations (n=7). Convenience samples
of eligible participants were identified by HCPs at three
academic institutions specializing in cancer, paliative, and
pediatric care located in Toronto, Canada (Princess Margaret
Cancer Centre, The Temmy Latner Centre for Palliative Care,
and The Hospital for Sick Children, respectively).
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Figure 2. High-fidelity prototype demonstrating the core functions of the Loop system: Patient List (top) and Patient Loop (bottom) screens from the

health care provider (HCP) view.
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Convenience sampling is an accepted form of sampling in
usability testing [50]. HCPsfrom various disciplines who work
with oncology and CMC patients were purposefully recruited
from these institutions and other community-based care
organizations to maximize representation across population,
provider type, and clinical environment (AYAC: n=16; adult
cancer: n=19; and CMC: n=12). The study protocol was
approved by the research ethics boards at each site, and informed
consent was obtained from all participants.

Usability Testing Protocol

Usability testing was completed over three rounds of iterative
laboratory-based testing, which included a desktop computer
in a quiet room equipped with microphones, video cameras,
and one-way mirrors. This was supplemented with concurrent
off-site testing, which was conducted with a separate sampl e of
participants at aconvenient location, such astheir office, home,
or meeting rooms. Each round of testing evaluated a prototype
of increasing fidelity: low (iPad and paper prototype), medium
(wireframe), or high (working prototype). The high-fidelity
prototype was tested and refined over a series of rapid
development sprints. Participants completed questionnaires
collecting demographic characteristics and technology use
before testing.

Participants were presented with a set of standardized
task-oriented scenarios targeting new or refined features,
processes, or design elements. Table 1 lists the categories of
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tasks completed by the different participant types. Not all
features were tested with every participant type; however,
participants may have interacted with features during exploration
or while completing another task. Scenarios were worded to
allow for a natura flow of interactions rather than as
step-by-step instructions (eg, “Your pain is now being well
controlled by your medications. How would you alert the
team?"). Using this approach, facilitators observed the functions
participants used and how they used them as well as common
navigation errors and inefficiencies. Participants were asked to
think aloud and verbalize their choice of actions while
interacting with the system. To supplement the think aoud
component, facilitators asked questions throughout the testing
session to capture users' reactions and reflections (eg, “Do you
have any general thoughts about the layout of the message area?
How did you find replying to amessage?’). All usability testing
sessions were audio-recorded and transcribed. Screen captures
of testing sessions were recorded but were not used for this
analysis.

Data Analysis

Demographic data were analyzed using Microsoft Excel
(Microsoft Corporation, Redmond, Washington) to determine
categorical frequencies. Medianswere calculated for participant
ratings of comfort using various technologies.

Content analysis was used to analyze the usability testing
interview transcripts and generate a descriptive summary of
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users PEOU and PU of Loop [58]. Three reviewers (BL, AK,
and MVW) independently open coded transcripts in NVivo
version 10 (QSR International, Burlington, MA). Codes were
hierarchically organized and served as the coding framework,
which was continually adapted and reviewed with two senior
team members (AH and JS) at key pointsin the analysis process.
Thisreview and coding process familiarized reviewerswith the
data and informed focused in-depth analysis. Open codes were
then categorized as PEOU or PU. Themes within these
categorieswere identified using questions derived from the key
constructs of TAM [59]:

PEOU: “What elements were easy ortable difficult to use?’ and
“Why were they perceived to be easy or difficult?’ Participant
responses were analyzed to identify comments that explicitly
expressed positive or negative sentiments about the ease of
navigating Loop, or sentiments of confusion, frustration, or
satisfaction from which ease or difficulty could be inferred.

Kurahashi et &

PU: “What would people use Loop for?’, “Why would that be
useful?’, and “How could that improve care?’ During the
analysis of these responses, additional questions of “What are
thefactorsthat impact Loop’susefulness?’ and “What strategies
could mitigate the barriers?” were also explored.

Usability testing yielded 87 transcripts. We used a
maximum-variation sampling [60] approach to maximize the
representation of perspectives and experiences across the
following categories: population type (adult cancer, AYAC,
and CMC), laboratory-based or off-site testing, user type
(caregiver, patient, and HCP), type of HCP, and version of Loop
tested. On the basis of the anaysis of this subsample of
transcripts, al themes became saturated and no new concepts
emerged from the data, prompting the decision not to code any
further transcripts. A total of 48% (42/87) of transcripts were
included in analysis.

Figure 3. High-fidelity prototype demonstrating the Tag | ssues feature being used to apply tags while composing a message and in the message stream

(top), and to edit or update issue status in the filtered view (bottom).

When composing a message, users can
tag messages with specific Issues.

Clicking on an Issue name in the
message stream or sidebar will apply a
filter to only show messages tagged
with that issue.

Issues
medications
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renal function
fatigue
waight

Within the filtered view, users can
update the Issue status and summary.
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Figure 4. High-fidelity prototype version of the Attention To feature being used to tag team members when composing a message and resulting visual

cues.
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Figure 5. High-fidelity prototype version of the Team Only feature being used to set visibility while composing a message and resulting visual cue.
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Table 1. Participant tasks and participant types who completed each task.
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Participant tasks

Patient

Caregiver Health care providers

Navigating outside a Patient L oop
Register for Loop and set up aprofile
Loginto Loop
Find apatient in the patient list --
Create a new Patient Loop --
Navigating within a Patient L oop
Explore aLoop X
M essages
Read messages
View conversation
Filter messages by issue
Compose a new message
Use the attention to feature
Tag an issue
Create anew issue
Send ateam only message --
Reply to a message
Update an issue status and summary
Manage the team
Find team member information

Invite anew team member to a Patient Loop

X X X X

X
X X X X X X X X X

Results

Participant Characteristics

All adult cancer patientswere older than 50 years, and all AYAC
patients were younger than 30 years, representing the oldest
and youngest participantstested (Table 2). Caregiversand HCPs
were concentrated around the central age ranges; 95% (18/19)
of al caregivers and 96% (44/46) all HCPswere aged between
30 and 69 years. A magjority of participants had access to
computersand I nternet at home (Table 3). Adult cancer patients
weretheleast comfortable of al participants using the surveyed
technologies, and AYAC patients were the most comfortable
(Figure 6). Of al technologies, participants in al populations
except AYAC were least comfortable using social media.

Qualitative Findings

During usability testing sessions, participants provided feedback
about the PEOU and PU of the system. Themeswere identified
within each of these categories (Figure 7). Broadly, analysis
revealed two types of problems that negatively affected the
PEOU of Loop: visual design problems and incorrect use of
features. With regard to PU, participants felt that Loop could
improve the efficiency and effectiveness of communication in
real-world use. However, PU could be negatively affected if
Loop disrupted individual workflow. Participants suggested
features to mitigate Loop’s potentially disruptive impact and
improve ease of use. These findings are described in detail

http://humanfactors.jmir.org/2018/1/e2/

below. Responses were consistent across user type (patient,
caregiver, and HCP) and populations (CMC, AYAC, and adult
cancer) unless otherwise noted.

Per ceived Ease of Use

The majority of participants enjoyed testing Loop. They felt
that the layout and design were easy to navigate and that the
core functions (composing, posting, and viewing messages)
were intuitive to use. One participant stated the following:

\ery clear. | likethe layout, it'svery simple. It doesn’t
have a lot of like sub-links and things flashing that
distracts one's attention. [Caregiver, CMC, 1D#18,
high-fidelity prototype]

Another participant stated the following:

| do like that it's very clean and there isn’t a lot of
information, it isn't very busy. So yeah, overall |
really like it, the format. [HCP, CMC, |ID#36,
high-fidelity prototype]

Factor s Negatively Impacting L oop’s Perceived Ease
of Use

Negative feedback about ease of use was mostly related to the
visual design and use of auxiliary features such as Attention To,
Issues, and specific visua cues in the Message Stream. We
observed that participants were less likely to volunteer
commentsif they did not encounter a problem when navigating
the system.
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Visual Design Problems

Some participants did not perceive icons as clickable, did not
notice visual cues, or had difficulty interpreting the meaning of
iconsor visual cues. These errors may highlight problemswith
certain visual design elements. For example, some participants
did not identify the clickable icons that would allow them to
complete tasks related to replying to messages, viewing
conversations, and editing Issue statuses. In other situations,
participants were unable to identify what the visual cues were
trying to convey or did not perceive these cues at al. In
particular, the blue ring and icon on profile pictures indicating
messages visible only to HCPs and the yellow background
identifying messages directed at the user were often overlooked
or misinterpreted. Problems interpreting visual cues did not

Table 2. Participant demographic information.
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impair participants ability to read messages in the Message
Sream, but useful contextua information related to each
message may not have been understood. One participant stated
the following:

I’'m interested in this pencil down here. Does that
mean something?...| have no idea. Maybelike an edit?
Maybe that means edit the page? [Patient, AYAC,
ID#01, high-fidelity prototype]

Another participant stated the following:

So | don’t know what this means though, this circle
and then the little person. Isthat like consult, is that
what that means? | don't know what that means.
[HCP, CMC, ID#36, high-fidelity prototype]

Characteristics Patient Caregiver Health care providers
Adult cancer  AYAC? Adult cancer  CMCP Adult cancer CMC AYAC
(N=8),n (%) (N=15),n(%) (N=12),n(%) (N=7),n(%) (N=19),n(%) (N=11),n(%) (N=16),n (%)
Female 5(62) 5(33) 7(58) 6 (86) 13 (68) 10 (91) 14 (87)
Agein years
10-29 0(0) 15 (100) 0(0) 0(0) 0(0) 1(9) 1(6)
30-49 0(0) 0(0) 3(25) 7 (100) 12 (63) 6 (55) 12 (75)
50-69 7(87) 0(0) 8(67) 0(0) 7(37) 4(36) 3(19)
70-89 1(13) 0(0) 1(8) 0(0) 0(0) 0(0) 0(0)
Education
High school - current 0(0) 10 (67) 0(0) 0(0) - -- -
High school - completed 2(25) 0(0) 0(0) 0(0) - - -
College or university 3(38) 0(0) 5 (45) 6 (86) -- - .
Professional or graduate 3(39) 0(0) 6 (55) 1(14) - - -
Other 0(0) 5(33) 0(0) 0(0) - - -
Diagnosis
Lung cancer 2(25) 0(0) - - - - -
Ovarian cancer 1(12) 0(0) - - - - -
ALLS 0(0) 3(20) - - - - -
AmLY 0(0) 2(13 - - - - -
Ewing sarcoma 0(0) 1(7) - - - - -
Rhabdomyoscarcoma 0(0) 1(7) - - - - -
Non-Hodgkin lymphoma 0 (0) 1(7) - - - - -
Osteosarcoma 0(0) 2(13) - - - - -
Other 5(62) 5(33) -- - - . -

BAYAC: adolescents and young adults with cancer.
beMC: children with medical complexity.

CALL: acute lymphocytic leukemia.

dAML: acute myeloid leukemia
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Table 3. Participants' use of technology.

Technology characteristics Patient Caregiver Health care providers?
Adult cancer  AYAC® Adult cancer  CMC°® Adult cancer CMC
(N=8),n (%) (N=15),n(%) (N=12),n(%) (N=7),n(%) (N=19),n(%) (N=11),n (%)
Has computer at work or school 5(63) 13 (87) 10 (91) 6 (86) 19 (100) 11 (100)
Has computer at home 7(88) 14 (93) 11(92) 7 (100) 19 (100) 11 (100)
Has Internet at home 7(88) 14 (93) 11(92) 6 (100) 19 (100) 11 (100)
Hourson computer per day
<1 2(25) 0(0) 1(8) 0(0) 0(0) 0(0)
1-7 5(63) 12 (80) 8(67) 3(44) 13 (68) 6 (55)
>7 1(13) 3(20) 3(25) 4(57) 6(32) 5 (46)
Hourson Internet per day
<1 2(25) 1(7) 1(8) 0(0) 0(0) 1(9
1-7 6(75) 12 (80) 10 (83) 6 (86) 14 (74) 7 (64)
>7 0(0) 2(13) 1(8) 1(14) 5 (26) 3(27)

#These data were not collected for AYAC health care providers.

BAYAC: adolescents and young adults with cancer.

SCMC: children with medical complexity.

Figure6. Participant comfort using various technologies. Rating scales from 0 (do not use) to 4 (very comfortable). Adult cancer patients had amedian
rating of O for mobile phone comfort. AYAC: adolescents and young adults with cancer; CG: caregiver ; CMC: children with medical complexity; HCP:
health care provider; PT: patient.
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Figure 7. Hierarchy of emergent themes.

Participants suggested adding cursor labels to describe the
purpose or indicate clickability of iconsand visual cues. Cursor
labels (text that appears when a user hovers the cursor over an
icon) were introduced in the high-fidelity prototype of Loop
and observed to improve navigability when tested.

For most visual design problems, participants indicated that
subsequent use of Loop would be easier after they received
orientation and instruction about Loop’sicons and visual cues.

Incorrect Use of Features

Some participants incorrectly used the Attention To and Team
Only features when composing messages. For example, some
participants incorrectly used the Attention To feature to select
team members to whom the message would be visible. HCPs

http://humanfactors.jmir.org/2018/1/e2/
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RenderX

Kurahashi et a

sometimes perceived a redundancy between the Attention To
list and Team Only toggle (a feature only available to HCPs),
despite these features controlling different things, as shown in
a conversation below:

Interviewer (1): Do you expect that the other team
members would be able to see that message as well?
Respondent (R): | wouldn't expect it if | didn’'t select
any [in the Attention To feature].

I: Okay. So you expect only Dr. Torreswould be able
to see the message?

R: Yes, unless| sent it to all of her team, then | would
click everybody that | want to see the message.
[Caregiver, CMC, ID#18, high-fidelity prototype]
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Another participant stated the following:

Given that [the Team Only toggle is set to] patient

and team, the patient shows up again in this list [

Attention To list], which seems redundant because if

it's going to the patient anyway, then why have it

twice. [HCP, AYAC, ID#01, high-fidelity prototype]
Thisfeedback will be addressed in future development of L oop
with additional rounds of usability testing.

Per ceived Usefulness

Participants indicated that Loop’s PU lies in its potential to
improve efficiency and effectiveness of communication about
patient care within ateam. Participantsal so highlighted that PU
could be negatively affected if individual workflow isdisrupted.

Positive Impacts on Communication

Improving Efficiency

Participants across stakeholder groups felt that a central
communication space such as L oop could improve the efficiency
of communication about patient care within ateam. The ability
to post a single message that is viewable by all team members
could save patients and caregivers the time and frustration of
repeating information to multiple members of their care team.
Thisability to access multiple providerswith asingle post would
also be useful when patients or caregivers are not sure to which
HCP they should direct their questions or updates. One
participant stated the following:

One of the thingsthat | see as being useful about this
isit should cut down the amount of time that family
members, patients and caregivers are spending
repeating information. [Caregiver, adult cancer,
ID#09, low-fidelity prototype]

Another participant stated the following:

And | think as far as the patient, instead of them
sending you an email, if they send something on that
system, at least everybody can kind of contribute to
it, if there a concern she's having. [HCP, AYAC,
PMH, ID#01, low-fidelity prototype]

Participants indicated that they currently receive information
from avariety of technologies, such as email, paging, and text
messaging, and Loop could be useful for consolidating incoming
messagesin one place. Thiswas primarily voiced by HCPs but
also mentioned by some patients. One participant stated the
following:

...rather than posting and copying and pasting to
multiple doctors, emailing them...and getting their
opinion on it— think it provides an easier and
quicker way to get in contact with everybody. [ Patient,
AYAC, |D#03, high-fidelity prototype]

Another participant stated the following:

This would be a forum where we're all connected,
whereas email, there’s one here, one there, people
are doing different things with the patient but not
necessarily communicating in one forum. [HCP,
CMC, ID#37, high-fidelity prototype]

http://humanfactors.jmir.org/2018/1/e2/
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Patients and caregivers also suggested that being able to post a
symptom update or question as it occurs, even if they are not
expecting an immediate response, could be more efficient than
remembering to ask the question or recall a symptom at their
next appointment. One participant stated the following:

| don't need to wait to call them. And as soon as |
have any questions, | can open up that thing and write
it down, my questions. And | can get the answers as
soonaspossible. So, it'sareally good communication
thing. [Caregiver, CMC, ID#32, high-fidelity
prototype]

I mproving Effectiveness

Participant responses indicated that a central communication
space could also improve the effectiveness of communication;
all team members could be aware of what is going on with
patient care even if they are not directly involved at that time.
One participant stated the following:

| think that the whole purpose [of this system] isto
have everybody within the team to know all the
information about me, the patient. [Caregiver, adult
cancer, ID#21, high-fidelity prototype]

Another participant stated the following:

| think it really doesfacilitate people knowing what's
going on with patients who have multiple providers.
[HCPR, CMC, ID#24, high-fidelity prototype]

Patients and HCPs alike felt that this increased transparency
would promote patient-centeredness, patient engagement, and
coordination between providers.

Patient-Centeredness

Patients and caregivers felt that including the whole team in
discussions about care could broaden HCPs' understanding of
the patient’s needs beyond a specific speciaty. HCP participants
did not explicitly comment on this. One participant stated the
following:

I know my mom has her palliative doctor, her
radiation oncologist and a urologist that are all
helpingin her care. So, just to have each person have
a full understanding...not just their specialty, but a
broader understanding, it could be great. [Caregiver,
adult cancer, ID#08, low-fidelity prototype]

All participants suggested that L oop could provide patientswith
away to contribute to the conversation, take an active role in
decision making, and understand how decisions are made. One
participant stated the following:

I’'minterested in like seeing like, you can actually see
the doctor’ sthought process and so many timeswhen
you'rein an office, you don’'t get to see that. [Patient,
AYAC, ID#01, high-fidelity prototype]

Another participant stated the following:
| think this is amazing from a transparency

standpoint. That you know, that the patient’s seeing
all of the discussions going on and who'sinvolved in
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their care. [HCP, AYAC,
prototype]

Coordinated Care

Caregivers of adult and CMC patients indicated that they are
typically responsible for synthesizing, reconciling, and relaying
information between individual providers. They believed that
Loop could improve collaboration and cooperation directly
between providers, thus decreasing the burden of coordination
on the caregivers. Although HCPs did not comment specifically
on caregiver burden, they did acknowledge that Loop could
facilitate communication between providers, patients, and
families across locations to promote collaboration on things
such as discharge plans. One participant stated the following:

ID#06, high-fidelity

| really think it's a great idea because there's no
guestion that certainly in our experience when you
start having multiple doctors involved with multiple
areas of specialty, it's a challenge to keep things
coordinated for sure. | think thisisgoing to bea very,
very helpful tool for everybody concerned, both to
the team and the patients. [Caregiver, adult cancer,
ID#13, medium-fidelity prototype]

Another participant stated the following:

We always struggle with communication between
teams. And sort of, in terms of everybody being on
the same page. So | think something like this would
be great. [HCP, AYAC, ID#07, high-fiddity
prototype]

Factor s Negatively Affecting Perceived Usefulness

Parti cipants described several factorsthat may add tasksor time
to their workflow and, consequently, would negatively affect
the PU. Participants also identified or alluded to several features
that would help to mitigate the negative impact of the factors
outlined below.

Across al stages of prototyping, patient, caregiver, and HCP
participants felt that including patients and caregivers on all
messages would reduce the efficiency of communication within
L oop.

In response to this consistent feedback, the option to restrict
message visibility to user-specified subteams was introduced
in the low-fidelity prototype and further refined as the Team
Only setting in the medium-fidelity prototype.

Despite the introduction of the Team Only feature, participants
continued to express a tension between a need for efficiency
and wanting to maintain patient engagement and transparency.
One participant stated the following:

Butif I'mincluding [the patient and caregiver] inthe
message, | have to think about the language more
than if | were just including the team. So, that's
raising the issue for me of, isit easier for me to not
include [the patient and caregiver] in every
[ message] ?I would rather have [the patient] as part
of the team. But | can see that it's a little more of a
challenge. [HCP, adult cancer, #14, medium-fidelity
prototype]

http://humanfactors.jmir.org/2018/1/e2/
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HCP participants al so expressed concern that failing to integrate
Loop with other systems such as EHRs could reduce efficiency
if they are required to document or search for information in
multiple systems. One participant stated the following:

The only thing | worry about is information in two
different places. It's the information in the chart and
information here...and just both of those pieces of
information are a big process. [HCP, AYAC, | D#06,
high-fidelity prototype]
As a pragmatic workaround to a multiple EHR environment,
we introduced a feature in the high-fidelity prototype that
exports messages as a PDF for upload into an EHR.

HCP participants felt that high volumes of messages could
reduce efficiency by making it difficult to find information that
is relevant and has high priority. One participant stated the
following:

| do think there’s a possibility of having many, many
messages that are totally irrelevant to certain
members of the team and then having the whol e page
be things that aren’t necessarily [relevant]. [HCP,
adult cancer, ID#17, high-fidelity prototype]

Filtering was described as a way to make specific or relevant
messages easier to find by reducing the number of messages
one has to sort through. The ability to filter messagesin Loop
was first introduced in the low-fidelity prototype and was fully
functional in the high-fidelity prototype. Messages can be
filtered in a number of ways: by threaded conversations, by
issue (Issuesfeature), by messages directed at me (Attention To
feature), by messages flagged by the user (Starred Messages
feature), or by sender. One participant stated the following:

Filtering messages is good. | think that’s important
because, this, over time is going to be enormous.
[Caregiver, CMC, ID#20, high-fidelity prototype]

Another participant stated the following:

| think it's great. | think the fact that you can...zero
inon the particular issuesisreally important, because
| suspect some of these can go on for weeks and
months. [HCP, AYAC, ID#06, high-fidelity
prototype]

All user groups were concerned about posting messagesin Loop
that are unread by the intended person. As a result of these
missed messages, decision makers may have incomplete or
fragmented information. One participant stated the following:

Yeah, the worry | have [is that]...you do this for six
months and you realize one of them just never 1ooks.
And then, you're like, now what? How do | ring that
person’s bell? Do | have to go back to conventional
means and use the phone? [Caregiver, CMC, | D#20,
high-fidelity prototype]

Another participant stated the following:

...you don’'t know how often someone is going to be
checking this. They're probably checking [ Loops] on
an as needed basis and so there is potential to be
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missing messages. [HCP, CMC, |D#34, high-fidelity

prototype]
Partici pants suggested that notifications alerting team members
about relevant messages and prompting them to log in would
beauseful feature. Thiswasfelt to be especially important after
long periods of inactivity when messages are more likely to be
missed. The Attention To feature, which generates email
notifications, existed in al prototype fidelities; however, as
described in the PEOU section, some participants were not sure
how to correctly use this feature. One participant stated the
following:

| would [want notifications], yes, just because | think
it's helpful to have it flagged rather than to have to
just go back and continually check. [Patient, adult
cancer, |D#13, medium-fidelity prototype]

Another participant stated the following:
But for some of them you don’t hear from them for
months so it may be helpful for a notification that
there's a new message or something on whichever
kid it's on. [HCPR, CMC, |D#24, high-fidelity
prototype]

Discussion

Principal Findings

This study evaluated end users PEOU and PU of a Web-based
clinical collaboration system, Loop. During usability testing
sessions, patients, caregivers, and HCPswere able to accomplish
tasks testing the core functions of Loop, including viewing,
composing, and posting messages. Participants had difficulty
interpreting certain visual design elements and using auxiliary
features. In theseinstances, participants were unableto navigate
certain features as intended; however, most participants were
able to understand features after a brief period of exploring
Loop. With regard to usefulness, participants expressed that
Loop could be a valuable system for communication between
patients, caregivers, and HCPs. Understanding how potential
end users perceive the ease of use and usefulness of atechnology
is important because these factors have been associated with
users intention to adopt a technology [52,54,61,62].
Furthermore, understanding the underlying causes of difficulty
associated with features helps in identifying strategies to
improve the usability of Loop.

Difficulty using the Attention To and Team Only features
highlights the value of adhering to visual design conventions
to improve user experience [63-65]. Although the concepts of
message notifications and visibility are used in other social
mediaplatforms, it is possiblethat participants’ existing mental
models, beliefs about how a system will work based on previous
experiences, may have conflicted with the terminology we

applied [66].

Older adults reported reduced comfort using most technologies
including social media. This is consistent with Pew Research
Centre survey data on social media adoption and usage trends
from 2013 [67]. Lack of familiarity, complex interfaces, and
privacy concerns have been cited as barriers to technology
uptake in older adults [68,69]. To make new technologies
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accessible to older and new users, interfaces should be smple
and consistent, and language should be easy to understand and
free of jargon that assumes users' prior knowledge [68,69].

Following abrief explanation by the usability testing facilitator
about system features and the introduction of cursor labels,
participants felt that Loop would be easier to navigate in
subsequent uses. It is possible that embedded instructional
features, such as expanding the application of cursor labels to
visual cues, may also aid novice navigation and reduce thetime,
errors, and difficulty associated with task completion [70]. Any
instructional elements will need to be unobtrusive for those
more familiar with social media conventions.

Participantsin this study highlighted L oop’s potential to improve
communication and collaboration. We are not aware of any
randomized control trials that demonstrate the impact of
communication technologies on cross-ingtitutional and
interprofessional collaboration or on patient outcomes, such as
symptom management, quality of life, length of stay, or
mortality rates. Results from a pilot randomized control trial
suggest a trend of improved continuity of care with access to
Loop [71]; however, this finding must till be confirmed in a
full-scale effectiveness trial. Without this type of robust
evaluation, it is difficult to predict how the perceived benefits
of Loop will translate to real-life use.

Unlike the factors impacting PEOU, which relate to how the
system is designed (looks or operates), the factors impacting
the PU generdly relate to Loop’s perceived impact on
participant workflow. Although we do not have data on actual
impact, participants in this study predicted a number of
workflow disruptions that have been previously noted in other
evaluations of eHealth integration into clinical contexts. user
frustration about not knowing whether message was received
[22], greater quantity of messages [40] resulting in decreased
quality of messages [22], duplication of workflow [72,73],
altered communication patterns [72,74], and difficulty
identifying important information because of abundance of
information [74,75]. Severa reports have found that actual
message volume between patients and HCPs within electronic
communication tool stends to be modest [39,76,77], suggesting
that provider concerns may be unwarranted. Access to
Web-based messaging does not appear to impact the frequency
of face-to-face visits [37,38] or telephone and email volume
[39,76] but rather supports these typical interactions [26].

Some of the barriers to adoption identified by the participants
in this study are not represented by TAM. Indeed, TAM has
been critiqued for not considering theimpact of external factors,
such as user workflow, organizational characteristics, and social
context, on users acceptance of technologies [54,78,79].
Financial compensation structures, lack of empirical evidence
about a system’s usefulness, personal characteristics such as
computer experience [78,79], professional conflict [25], and
power dynamics[80] are other examples of external factorsthat
act asbarriersto system adoption. An updated version of TAM,
the unified theory of acceptance and use of technology, includes
the variable Facilitating Conditions, which acknowledges the
influence of perceived organization and technology
infrastructure on uptake [55]. To be successful, any real-world
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implementation will need to consider a full range of internal
and external factors.

Several features to mitigate negative impact on workflow were
integrated in later stages of Loop’s prototyping. In some cases,
these features were difficult to use or were overlooked entirely.
Not surprisingly, system features are only useful if they are easy
to identify and use [52,61,75]. Indeed, studies have shown a
statistically significant relationship between PEOU and PU of
atool [59], reinforcing the need for ongoing UCD and evaluation
throughout the life cycles of development and implementation.

Limitations

Findings of this study are based on participants subjective
feedback about the system and not evaluation of objective
measures, such as actual time to complete tasks or number of
errors. Additionally, participant feedback about how they might
use the system was based on an interaction with the system
guided by aclinical scenario and not in real life. Introducing
information technology into complex adaptive health care
environments has additional  design, development,
implementation, and evaluation challenges across a range of
domains: hardware and software, clinical datadefinitions, human
computer interfaces, incentives and behavior, workflow and
communication, internal policies, external regulations, and the
need for ongoing monitoring [81]. Although scenario-based
usability testing can address and anticipate many issuesin real
clinical environments, real-life complexities create a need for
ongoing assessments of how tools work across settings and
users. Ongoing evaluations of Loop, including a pragmatic
randomized trial, continue to assess PEOU and PU as key
metrics in paralel to heath-related outcomes and systemic
factors that impact usage and behavior.

The majority of HCPs who participated in this study were
recruited from academic ingtitutions in an urban setting.

Kurahashi et &

Recruitment began with the networks of the study investigators,
al of whom work in academic institutions, resulting in less
representation from community or rural settings. However, we
sampled patients, caregivers, and HCPs across different complex
care populations, and the feedback was consistent.

Usahility testing was structured to test specific functions and
features that had been introduced or updated during a
developmenta iteration. This influenced the functions or
features that participants talked about in each cycle of testing.
Participants were given tasks but not instructions on how to
complete them. It is possible that some of the errors observed
may have resulted from misunderstanding the task rather than
with the system itself. Using the think aloud approach,
participants were more likely to verbalize negative feedback
and less likely to comment on easily navigated features when
interacting with the system.

Conclusions

Loop was perceived to have the potentia to improve the
efficiency and effectiveness of communication about patient
care. Results from usability testing point to the importance of
having intended users interact with the system at early stages
of development to ensure the system is both usable and useful,
thereby increasing chances of system adoption in a real-life
setting. A number of issues with the system were anticipatory,
concerning potential challengeswith integrating the systeminto
real-life environments and workflows rather than proximal
usability problems. It is, therefore, essentia to continue
assessing and enhancing user experience throughout the next
phase of research including real-world implementation. Future
research should examine the broader sociotechnica
characteristicsthat will influence theimplementation and overall
benefit of Loop in clinical care.

Acknowledgments

The authors would like to acknowledge the following individuals for their contributions to Loop’s devel opment and evaluation:
Christopher Obwanga, Fatima Kanji, Renee Degjardins, Russell Goldman, and Cynthia Ngyuen. Thiswork was supported by the
Ramona Rull Karson Innovation Grant of the Canadian Cancer Society (grant #701156), the Canadian I ngtitutes of Health Research
Pfizer Operating Grant in Disease Prevention and Management Competition (FRN 122030), and the Canadian I nstitutes of Health
Research eHealth Innovation Catalyst Grant (CEH 126529).

Conflictsof Interest
None declared.

References

1. Matlow AG, Wright JG, Zimmerman B, Thomson K, Valente M. How can the principles of complexity science be applied
to improve the coordination of care for complex pediatric patients? Qual Saf Health Care 2006 Apr;15(2):85-88 [FREE
Full text] [doi: 10.1136/gshc.2005.014605] [Medline: 16585105]

2. Indtitute of Medicine (US) Committee on Quality of Health Carein America. Crossing the quality chasm: A new health
system for the 21st century. Washington, DC: National Academy Press; 2001.

3. CohenE, Kuo DZ, Agrawal R, Berry JG, Bhagat SK, Simon TD, et a. Children with medical complexity: an emerging
population for clinical and research initiatives. Pediatrics 2011 Mar;127(3):529-538 [FREE Full text] [doi:
10.1542/peds.2010-0910] [Medline: 21339266]

4.  Walsh J, Young JM, Harrison JD, Butow PN, Solomon MJ, Masyal, et a. What isimportant in cancer care coordination?
A qualitative investigation. Eur J Cancer Care (Engl) 2011 Mar;20(2):220-227. [doi: 10.1111/].1365-2354.2010.01187.x]
[Medline: 20477854]

http://humanfactors,jmir.org/2018/1/e2/ JMIR Hum Factors 2018 | vol. 5 |iss. 1| €2 | p. 14

(page number not for citation purposes)


http://europepmc.org/abstract/MED/16585105
http://europepmc.org/abstract/MED/16585105
http://dx.doi.org/10.1136/qshc.2005.014605
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16585105&dopt=Abstract
http://europepmc.org/abstract/MED/21339266
http://dx.doi.org/10.1542/peds.2010-0910
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21339266&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2354.2010.01187.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20477854&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Kurahashi et &

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Price M, Lau FY. Provider connectedness and communication patterns: extending continuity of care in the context of the
circle of care. BMC Health Serv Res 2013;13(1):309-318 [FREE Full text] [doi: 10.1186/1472-6963-13-309] [Medline:
23941179

Schoen C, Oshorn R, Squires D, Doty M, Pierson R, Applebaum S. New 2011 survey of patients with complex care needs
in eleven countries finds that care is often poorly coordinated. Health Aff 2011;30(12):2437-2448 [FREE Full text] [doi:
10.1377/hithaff.2011.0923] [Medline: 22072063]

Kedia SK, Ward KD, Digney SA, Jackson BM, Nellum AL, McHugh L, et al. 'One-stop shop': lung cancer patients and
caregivers perceptions of multidisciplinary care in acommunity healthcare setting. Trans Lung Cancer Res
2015;4(4):456-464 [FREE Full text] [doi: 10.3978/].issn.2218-6751.2015.07.10] [Medline: 26380187]

Baggs JG, Schmitt MH, Mushlin Al, Mitchell PH, Eldredge DH, Oakes D, et a. Association between nurse-physician
collaboration and patient outcomesin threeintensive care units. Crit Care Med 1999;27(9):1991-1998. [Medline: 10507630]
O'Daniel M, Rosenstein A. Professional communication and team collaboration. In: Patient safety and quality: An
evidence-based handbook for nurses. Rockville, MD: Agency for healthcare research and quality (US); 2008.

Osborn R, SquiresD. International perspectives on patient engagement: results from the 2011 commonwealth fund survey.
JAmbul Care Manage 2012;35(2):118-128. [doi: 10.1097/jac.0b013e31824a579b)]

Coulter A. Patient engagement--what works? J Ambul Care Manage 2012;35(2):80-89. [doi: 10.1097/JAC.00013e318249e0fd]
[Medline: 22415281]

Barry MJ, Edgman-L evitan S. Shared decision making--pinnacle of patient-centered care. N Engl JMed 2012;366(9):780-781.
[doi: 10.1056/NEJM p1109283] [Medline: 22375967)

AmariaK, Stinson J, Cullen-Dean G, Sappleton K, Kaufman M. Tools for addressing systems issuesin transition. Healthc
Q 2011;14 Spec No 3:72-76. [Medline: 22008577]

van Staa AL, Jedeloo S, van Meeteren J, Latour JM. Crossing the transition chasm: experiences and recommendations for
improving transitional care of young adults, parents and providers. Child Care Health Dev 2011;37(6):821-832. [doi:
10.1111/j.1365-2214.2011.01261.x] [Medline: 22007982]

McNeese NJ, Khera N, Wordingham SE, Arring N, Nyquist S, Gentry A, et al. Team cognition as a meansto improve care
delivery in critically ill patientswith cancer after hematopoietic cell transplantation. JOncol Pract 2016;12(11):1091-1099.
[doi: 10.1200/JOP.2016.013672] [Medline: 27650839]

Stille CJ, Primack WA, McLaughlin TJ, Wasserman RC. Parents as information intermediaries between primary care and
specialty physicians. Pediatrics 2007;120(6):1238-1246. [doi: 10.1542/peds.2007-1112] [Medline: 18055672]

Quigley L, Lacombe-Duncan A, Adams S, Moore Hepburn C, Cohen E. A qualitative analysis of information sharing for
children with medical complexity within and across health care organizations. BMC Health Serv Res 2014;14:283 [FREE
Full text] [doi: 10.1186/1472-6963-14-283] [Medline: 24981205]

Lindeke LL, Leonard BJ, Predler B, Garwick A. Family-centered care coordination for children with special needs across
multiple settings. J Pediatr Health Care 2002;16(6):290-297. [Medline: 12436098]

Frandsen BR, Joynt KE, Rebitzer JB, Jha AK. Care fragmentation, quality, and costs among chronically ill patients. Am J
Manag Care 2015;21(5):355-362 [FREE Full text] [Medline: 26167702]

Liu CW, Einstadter D, Cebul RD. Care fragmentation and emergency department use among complex patients with diabetes.
Am JManag Care 2010;16(6):413-420 [FREE Full text] [Medline: 20560685]

Weinberg DB, Gittell JH, Lusenhop RW, Kautz CM, Wright J. Beyond our walls: impact of patient and provider coordination
across the continuum on outcomes for surgical patients. Health Serv Res 2007;42(1 Pt 1):7-24 [FREE Full text] [doi:
10.1111/j.1475-6773.2006.00653.x] [Medline: 17355579)]

WuURC, LoV, MorraD, Wong BM, Sargeant R, Locke K, et al. Theintended and unintended consequences of communication
systems on general internal medicineinpatient care delivery: aprospective observational case study of five teaching hospitals.
JAmM Med Inform Assoc 2013;20(4):766-777 [ FREE Full text] [doi: 10.1136/amiajnl-2012-001160] [Medline: 23355461]
Richardson JE, Vest JR, Green CM, Kern LM, Kaushal R. A needs assessment of health information technology for
improving care coordination in three leading patient-centered medical homes. JAm Med Inform Assoc 2015;22(4):815-820.
[doi: 10.1093/jamia/ocu039] [Medline; 25796597]

Bates DW. Health information technology and care coordination: the next big opportunity for informatics? Yearb Med
Inform 2015;10(1):11-14. [doi: 10.15265/1 Y-2015-0020] [Medline: 26123913]

Barr N, VaniaD, Randall G, Mulvale G. Impact of information and communication technology on interprofessional
collaboration for chronic disease management: a systematic review. J Health Serv Res Policy 2017:250-257 Epub ahead
of print(forthcoming). [doi: 10.1177/1355819617714292] [Medline: 28587494]

Roberts S, Chaboyer W, Gonzalez R, Marshall A. Using technology to engage hospitalised patientsin their care: arealist
review. BMC Health Serv Res 2017;17(1):388 [FREE Full text] [doi: 10.1186/s12913-017-2314-0] [Medline: 28587640]
Naik AD, Singh H. Electronic health records to coordinate decision making for complex patients: what can we learn from
wiki? Med Decis Making 2010;30(6):722-731. [doi: 10.1177/0272989X10385846] [Medline: 21183759]

Clauser SB, Wagner EH, Aiello Bowles EJ, Tuzzio L, Greene SM. Improving modern cancer care through information
technology. Am JPrev Med 2011;40(5 Suppl 2):S198-S207 [FREE Full text] [doi: 10.1016/j.amepre.2011.01.014] [Medline:
21521595]

http://humanfactors,jmir.org/2018/1/e2/ JMIR Hum Factors 2018 | vol. 5 |iss. 1| €2 | p. 15

(page number not for citation purposes)


http://www.biomedcentral.com/1472-6963/13/309
http://dx.doi.org/10.1186/1472-6963-13-309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23941179&dopt=Abstract
http://content.healthaffairs.org/cgi/pmidlookup?view=long&pmid=22072063
http://dx.doi.org/10.1377/hlthaff.2011.0923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22072063&dopt=Abstract
http://dx.doi.org/10.3978/j.issn.2218-6751.2015.07.10
http://dx.doi.org/10.3978/j.issn.2218-6751.2015.07.10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26380187&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10507630&dopt=Abstract
http://dx.doi.org/10.1097/jac.0b013e31824a579b
http://dx.doi.org/10.1097/JAC.0b013e318249e0fd
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22415281&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp1109283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22375967&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22008577&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2214.2011.01261.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22007982&dopt=Abstract
http://dx.doi.org/10.1200/JOP.2016.013672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27650839&dopt=Abstract
http://dx.doi.org/10.1542/peds.2007-1112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18055672&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-14-283
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-14-283
http://dx.doi.org/10.1186/1472-6963-14-283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24981205&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12436098&dopt=Abstract
http://www.ajmc.com/pubMed.php?pii=86101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26167702&dopt=Abstract
http://www.ajmc.com/pubMed.php?pii=12662
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20560685&dopt=Abstract
http://europepmc.org/abstract/MED/17355579
http://dx.doi.org/10.1111/j.1475-6773.2006.00653.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17355579&dopt=Abstract
http://europepmc.org/abstract/MED/23355461
http://dx.doi.org/10.1136/amiajnl-2012-001160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23355461&dopt=Abstract
http://dx.doi.org/10.1093/jamia/ocu039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25796597&dopt=Abstract
http://dx.doi.org/10.15265/IY-2015-0020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26123913&dopt=Abstract
http://dx.doi.org/10.1177/1355819617714292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28587494&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2314-0
http://dx.doi.org/10.1186/s12913-017-2314-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28587640&dopt=Abstract
http://dx.doi.org/10.1177/0272989X10385846
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21183759&dopt=Abstract
http://europepmc.org/abstract/MED/21521595
http://dx.doi.org/10.1016/j.amepre.2011.01.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21521595&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Kurahashi et &

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.
47.

48.

49,

50.
51.

52.

DuBenske LL, Gustafason DH, Namkoong K, Hawkins RP, Brown RL, McTavish F, et al. Effects of an interactive Cancer
communication system on lung Cancer caregivers qaulity of life and negative mood: arandomized clinical trial (a-301).
Abstracts of the IPOS 12th World Congress of Psycho-Oncology. Psychooncology 2010;19(Suppl 2):S100. [doi:
10.1002/pon.1776] [Medline: 21157875]

DuBenske LL, Gustafson DH, Shaw BR, Cleary JF. Web-based cancer communication and decision making systems:
connecting patients, caregivers, and clinicians for improved health outcomes. Med Decis Making 2010;30(6):732-744
[FREE Full text] [doi: 10.1177/0272989X 10386382] [Medline: 21041539]

Gustafson DH, Hawkins R, Pingree S, McTavish F, AroraNK, Mendenhall J, et al. Effect of computer support on younger
women with breast cancer. J Gen Intern Med 2001;16(7):435-445 [FREE Full text] [Medline: 11520380]

LauranceJ, Henderson S, Howitt PJ, Matar M, Al Kuwari H, Edgman-Levitan S, et al. Patient engagement: four case studies
that highlight the potential for improved health outcomes and reduced costs. Health Aff 2014;33(9):1627-1634. [doi:
10.1377/hithaff.2014.0375] [Medline: 25201668]

Shaw BR, Han JY, Baker T, Witherly J, Hawkins RP, McTavish F, et al. How women with breast cancer learn using
interactive cancer communication systems. Health Educ Res 2007;22(1):108-119. [doi: 10.1093/her/cyl051] [Medline:
16829544]

Brennan PF, Valdez R, Alexander G, Arora S, Bernstam EV, Edmunds M, et a. Patient-centered care, collaboration,
communication, and coordination: areport from AMIA's 2013 Policy Meeting. JAm Med Inform Assoc 2015;22(el):e2-€6.
[doi: 10.1136/amiajnl-2014-003176] [Medline: 25359545]

Masterman M, Cronin RM, Davis SE, Shenson JA, Jackson GP. Adoption of secure messaging in a patient portal across
pediatric speciaties. AMIA Annu Symp Proc 2016;2016:1930-1939 [FREE Full text] [Medline: 28269952]

Alpert M, Dyer KE, Elston Lafata J. Patient-centered communication in digital medical encounters. Patient Educ Couns
2017;100(10):1852-1858. [doi: 10.1016/j.pec.2017.04.019] [Medline: 28522229]

Cronin RM, Davis SE, Shenson JA, Chen Q, Rosenbloom ST, Jackson GP. Growth of secure messaging through a patient
portal asaform of outpatient interaction across clinical specialties. Appl Clin Inform 2015;6(2):288-304 [EREE Full text]
[doi: 10.4338/ACI-2014-12-RA-0117] [Medline: 26171076]

North F, Crane SJ, Chaudhry R, Ebbert JO, Ytterberg K, Tulledge-Scheitel SM, et al. Impact of patient portal secure
messages and el ectronic visits on adult primary care officevisits. Telemed J E Health 2014;20(3):192-198 [ FREE Full text]
[doi: 10.1089/tmj.2013.0097] [Medline: 24350803]

Lin C, Wittevrongel L, MooreL, Beaty BL, Ross SE. An I nternet-based patient-provider communication system: randomized
controlled trial. JMed Internet Res 2005;7(4):e47 [FREE Full text] [doi: 10.2196/jmir.7.4.e47] [Medline: 16236699]
Hoonakker PLT, Carayon P, Cartmill RS. The impact of secure messaging on workflow in primary care: results of a
multiple-case, multiple-method study. Int JMed Inform 2017;100:63-76. [doi: 10.1016/j.ijmedinf.2017.01.004] [Medline:
28241939

Gulmans J, Vollenbroek-Hutten MM, Visser JJ, Nijeweme-d'Hollosy WO, van Gemert-Pijnen JE, van Harten WH. A
web-based communication system for integrated care in cerebral palsy: design features, technical feasibility and usability.
J Telemed Telecare 2010;16(7):389-393. [doi: 10.1258/jtt.2010.091013] [Medline: 20736247]

Kurahashi AM, Weinstein PB, Jamieson T, Stinson JN, Cafazzo JA, Lokuge B, et al. In the Loop: the organization of
team-based communication in a patient-centered clinical collaboration system. IMIR Hum Factors 2016;3(1):e12 [FREE
Full text] [doi: 10.2196/humanfactors.4996] [Medline: 27025912]

Beyer H, Holdzblatt K. Contextual design: Defining customer-centered systems. San Fancisco, CA: Morgan Kaufmann
Publishers; 1998.

McCurdie T, Taneva S, Casselman M, Yeung M, McDanid C, Ho W, et al. mHealth consumer apps: the case for user-centered
design. Biomed Instrum Technol 2012;46(S2):49-56. [doi: 10.2345/0899-8205-46.52.49] [Medline: 23039777]

Asaro PM. Transforming society by transforming technology: the science and politics of participatory design. Accounting,
Management and Information Technol ogies 2000;10(4):257-290. [doi: 10.1016/S0959-8022(00)00004-7]

Fetterman D. Ethnography: step-by-step, 3rd Edition. Los Angeles, CA: Sage Publications, Inc; 2009.

Holtzblatt K, Wendell J, Wood S. Rapid contextual design: A how-to guide to key techniques for user-centered design.
San Francisco, CA: Elsevier/Morgan Kaufmann; 2004.

Muller M. Participatory design: The third space in human-computer interaction. In: The human-computer interaction
handbook: Fundamentals, evolving technol ogies, and emerging applications. Mahwah, NJ: Lawrence Erlbaum Associates;
2003.

Marcilly R, Peute L, Beuscart-Zephir MC. From usability engineering to evidence-based usability in health I T. Stud Health
Technol Inform 2016;222:126-138 [FREE Full text] [Medline: 27198098]

Dumas J, Redish J. A practical guide to usability testing. Portland, Oregon: Intellect Ltd; 1999.

Jaspers MW. A comparison of usability methods for testing interactive health technologies: methodological aspects and
empirical evidence. Int JMed Inform 2009;78(5):340-353. [doi: 10.1016/j.ijmedinf.2008.10.002] [Medline: 19046928]
DavisFD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. M1S Q 1989;13(3):319.
[doi: 10.2307/249008]

http://humanfactors,jmir.org/2018/1/e2/ JMIR Hum Factors 2018 | vol. 5 | iss. 1| €2 | p. 16

(page number not for citation purposes)


http://dx.doi.org/10.1002/pon.1776
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21157875&dopt=Abstract
http://europepmc.org/abstract/MED/21041539
http://dx.doi.org/10.1177/0272989X10386382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21041539&dopt=Abstract
http://europepmc.org/abstract/MED/11520380
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11520380&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2014.0375
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25201668&dopt=Abstract
http://dx.doi.org/10.1093/her/cyl051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16829544&dopt=Abstract
http://dx.doi.org/10.1136/amiajnl-2014-003176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25359545&dopt=Abstract
http://europepmc.org/abstract/MED/28269952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28269952&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2017.04.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28522229&dopt=Abstract
http://europepmc.org/abstract/MED/26171076
http://dx.doi.org/10.4338/ACI-2014-12-RA-0117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26171076&dopt=Abstract
http://europepmc.org/abstract/MED/24350803
http://dx.doi.org/10.1089/tmj.2013.0097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24350803&dopt=Abstract
http://www.jmir.org/2005/4/e47/
http://dx.doi.org/10.2196/jmir.7.4.e47
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16236699&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2017.01.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28241939&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2010.091013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20736247&dopt=Abstract
http://humanfactors.jmir.org/2016/1/e12/
http://humanfactors.jmir.org/2016/1/e12/
http://dx.doi.org/10.2196/humanfactors.4996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27025912&dopt=Abstract
http://dx.doi.org/10.2345/0899-8205-46.s2.49
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23039777&dopt=Abstract
http://dx.doi.org/10.1016/S0959-8022(00)00004-7
http://ebooks.iospress.nl/publication/42822
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27198098&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2008.10.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19046928&dopt=Abstract
http://dx.doi.org/10.2307/249008
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Kurahashi et &

53. Davis FD. Massachusetts Institute of Technology. Cambridge, MA; 1986. A technology acceptance model for empirically
testing new end-user information systems: Theory and results URL : http://hdl.handle.net/1721.1/15192[WebCite Cache
ID 6t8QkaP8z]

54. LegrisP, Ingham J, Collerette P. Why do people useinformation technology? A critical review of the technology acceptance
model. Information & Management 2003;40(3):191-204. [doi: 10.1016/S0378-7206(01)00143-4]

55. Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information technology: toward a unified view. MIS
Q 2003;27(3):425-478.

56. Wu PF. A mixed methods approach to technology acceptance research. J Assoc Inf Syst 2012;13(3):172-187.

57. Fernandez C, Fraser GA, Freeman C, Grunfeld E, GuptaA, Mery LS, et al. Principles and recommendationsfor the provision
of healthcare in Canada to adolescent and young adult-aged Cancer patients and survivors. J Adolesc Young Adult Oncol
2011;1(1):53-59 [FREE Full text] [doi: 10.1089/jaya0.2010.0008] [Medline: 23610731]

58. Sandelowski M. What's in a name? Qualitative description revisited. Res Nurs Health 2010 Feb;33(1):77-84. [doi:
10.1002/nur.20362] [Medline: 20014004]

59. Holden RJ, Karsh B. The technology acceptance model: its past and its future in health care. JBiomed Inform
2010;43(1):159-172 [FREE Full text] [doi: 10.1016/j.jbi.2009.07.002] [Medline: 19615467]

60. Kuper A, LingardL, Levinson W. Critically appraising qualitative research. Br Med J2008;337:a1035. [Medline: 18687726]

61. VenkateshV, DavisFD. A theoretical extension of the technology acceptance model: four longitudinal field studies. Manage
Sci 2000;46(2):186-204. [doi: 10.1287/mnsc.46.2.186.11926]

62. Yi MY, Jackson JD, Park JS, Probst JC. Understanding information technology acceptance by individual professionals:
toward an integrative view. Information & Management 2006;43(3):350-363. [doi: 10.1016/j.im.2005.08.006]

63. Neilsen J. 2000. End of web design URL: https://www.nngroup.com/articles/end-of -web-design/ [accessed 2017-04-12]
[WebCite Cache ID 6pfowWOLIp]

64. Weinstein P. Toronto, ON: University of Toronto; 2012. The evaluator effect in heuristic evaluation: A preliminary study
of end-users as evaluators URL : https://tspace.library.utoronto.ca/handle/1807/33585 [accessed 2017-04-16] [WebCite
Cache ID 6pIm3U3y(q]

65. ZhangJ, Johnson TR, Patel VL, Paige DL, Kubose T. Using usahility heuristicsto evaluate patient safety of medical devices.
JBiomed Inform 2003 Feb;36(1-2):23-30. [doi: 10.1016/S1532-0464(03)00060-1]

66. NeilsenJ. 2010. Mental models URL : https://www.nngroup.com/articles/mental-models/ [accessed 2017-07-19] [WebCite
Cache ID 6s510z3qY]

67. Perrin A. Pew Internet. Washington, DC: Pew Research Centre; 2015. Social media usage: 2005-2015 URL : http://www.
pewinternet.org/2015/10/08/soci al -networking-usage-2005-2015/[ WebCite Cache ID 6s52Hd1u7]

68. Fischer SH, David D, Crotty BH, Dierks M, Safran C. Acceptance and use of health information technology by
community-dwelling elders. Int JMed Inform 2014;83(9):624-635 [ FREE Full text] [doi: 10.1016/j.ijmedinf.2014.06.005]
[Medline: 24996581]

69. Coelho J, Duarte C. A literature survey on older adults' use of social network services and social applications. Comput
Human Behav 2016;58:187-205. [doi: 10.1016/j.chb.2015.12.053]

70. Wiedenbeck S. Theuse of iconsand labelsin an end user application program: an empirical study of learning and retention.
Behav Inf Technol 1999 Jan;18(2):68-82. [doi: 10.1080/014492999119129]

71. Voruganti T, Grunfeld E, Jamieson T, Kurahashi AM, Lokuge B, Krzyzanowska M, et al. My team of care study: A pilot
randomized controlled trial of aweb-based communication tool for collaborative care in patients with advanced Cancer. J
Med Internet Res 2017;19(7):e219. [doi: 10.2196/jmir.7421] [Medline: 28720558]

72. Gephart SM, Bristol AA, DyeJL, Finley BA, Carrington JM. Validity and reliability of anew measure of nursing experience
with unintended consequences of electronic health records. Comput Inform Nurs 2016;34(10):436-447. [doi:
10.1097/CIN.0000000000000285] [Medline: 27551947)

73. MacMillan TE, Slessarev M, Etchells E. eWasted time: redundant work during hospital admission and discharge. Health
Informatics J 2016;22(1):60-66. [doi: 10.1177/1460458214534091] [Medline: 24916568]

74. AshJS, Berg M, Coiera E. Some unintended consequences of information technology in health care: the nature of patient
careinformation system-related errors. JAm Med Inform Assoc 2004;11(2):104-112 [FREE Full text] [doi:
10.1197/jamia.M1471] [Medline: 14633936]

75. Hysong SJ, Sawhney MK, Wilson L, Sittig DF, Espadas D, Davis T, et a. Provider management strategies of abnormal
test result alerts: a cognitive task analysis. JAm Med Inform Assoc 2010;17(1):71-77 [FREE Full text] [doi:
10.1197/jamia.M 3200] [Medline: 20064805]

76. Katz SJ, Nissan N, Moyer CA. Crossing the digital divide: evaluating online communication between patients and their
providers. Am J Manag Care 2004 Sep;10(9):593-598 [FREE Full text] [Medline: 15515991]

77. Liederman EM, Lee JC, Baquero VH, Seites PG. Patient-physician web messaging. The impact on message volume and
satisfaction. J Gen Intern Med 2005;20(1):52-57 [FREE Full text] [doi: 10.1111/].1525-1497.2005.40009.X] [Medline:
15693928]

78. Yarbrough AK, Smith TB. Technology acceptance among physicians: a new take on TAM. Med Care Res Rev
2007;64(6):650-672. [doi: 10.1177/1077558707305942] [Medline; 17717378]

http://humanfactors,jmir.org/2018/1/e2/ JMIR Hum Factors 2018 | vol. 5 |iss. 1| e2 | p. 17

(page number not for citation purposes)


http://hdl.handle.net/1721.1/15192
http://www.webcitation.org/

                                            6t8QkaP8z
http://www.webcitation.org/

                                            6t8QkaP8z
http://dx.doi.org/10.1016/S0378-7206(01)00143-4
http://europepmc.org/abstract/MED/23610731
http://dx.doi.org/10.1089/jayao.2010.0008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23610731&dopt=Abstract
http://dx.doi.org/10.1002/nur.20362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20014004&dopt=Abstract
http://linkinghub.elsevier.com/retrieve/pii/S1532-0464(09)00096-3
http://dx.doi.org/10.1016/j.jbi.2009.07.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19615467&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18687726&dopt=Abstract
http://dx.doi.org/10.1287/mnsc.46.2.186.11926
http://dx.doi.org/10.1016/j.im.2005.08.006
https://www.nngroup.com/articles/end-of-web-design/
http://www.webcitation.org/

                                            6pfoW0Llp
https://tspace.library.utoronto.ca/handle/1807/33585
http://www.webcitation.org/

                                            6plm3U3yg
http://www.webcitation.org/

                                            6plm3U3yg
http://dx.doi.org/10.1016/S1532-0464(03)00060-1
https://www.nngroup.com/articles/mental-models/
http://www.webcitation.org/

                                            6s51oz3qY
http://www.webcitation.org/

                                            6s51oz3qY
http://www.pewinternet.org/2015/10/08/social-networking-usage-2005-2015/
http://www.pewinternet.org/2015/10/08/social-networking-usage-2005-2015/
http://www.webcitation.org/

                                            6s52Hd1u7
http://europepmc.org/abstract/MED/24996581
http://dx.doi.org/10.1016/j.ijmedinf.2014.06.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24996581&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2015.12.053
http://dx.doi.org/10.1080/014492999119129
http://dx.doi.org/10.2196/jmir.7421
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28720558&dopt=Abstract
http://dx.doi.org/10.1097/CIN.0000000000000285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27551947&dopt=Abstract
http://dx.doi.org/10.1177/1460458214534091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24916568&dopt=Abstract
http://jamia.oxfordjournals.org/lookup/pmidlookup?view=long&pmid=14633936
http://dx.doi.org/10.1197/jamia.M1471
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14633936&dopt=Abstract
http://europepmc.org/abstract/MED/20064805
http://dx.doi.org/10.1197/jamia.M3200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20064805&dopt=Abstract
http://www.ajmc.com/pubMed.php?pii=2677
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15515991&dopt=Abstract
http://europepmc.org/abstract/MED/15693928
http://dx.doi.org/10.1111/j.1525-1497.2005.40009.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15693928&dopt=Abstract
http://dx.doi.org/10.1177/1077558707305942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17717378&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Kurahashi et &

79.

80.

81.

Kim D, Chang H. Key functional characteristicsin designing and operating health information websitesfor user satisfaction:
an application of the extended technology acceptance model. Int JMed Inform 2007;76(11-12):790-800. [doi:
10.1016/j.ijmedinf.2006.09.001] [Medline: 17049917]

Lamb BW, Brown KF, Nagpd K, Vincent C, Green JS, SevdalisN. Quality of care management decisions by multidisciplinary
Cancer teams: a systematic review. Ann Surg Oncol 2011;18(8):2116-2125. [doi: 10.1245/s10434-011-1675-6] [Medline:
21442345]

Sittig DF, Singh H. A new sociotechnical model for studying health information technology in complex adaptive healthcare
systems. Qual Saf Health Care 2010;19(Suppl 3):i68-i74 [FREE Full text] [doi: 10.1136/gshc.2010.042085] [Medline:
20959322]

Abbreviations

AYAC: adolescents and young adults with cancer
CMC: children with medical complexities

EHR: electronic health record

HCP: health care provider

HIT: health information technology

PEOU: perceived ease of use

PU: perceived usefulness

TAM: technology assessment model

UCD: user centered design

Edited by G Eysenbach; submitted 20.04.17; peer-reviewed by R Maguire, J Prescott, D Minotra; comments to author 01.06.17;
revised version received 27.07.17; accepted 16.11.17; published 09.01.18

Please cite as:

Kurahashi AM, Stinson JN, van Wyk M, Luca S, Jamieson T, Weinstein P, Cafazzo JA, Lokuge B, Cohen E, Rapoport A, Husain A
The Perceived Ease of Use and Usefulness of Loop: Evaluation and Content Analysis of a Web-Based Clinical Collaboration System
JMIR Hum Factors 2018;5(1):e2

URL: http://humanfactors.jmir.org/2018/1/e2/

doi: 10.2196/humanfactors.7882

PMID: 29317386

©Allison M Kurahashi, Jennifer N Stinson, Margaret van Wyk, Stephanie Luca, Trevor Jamieson, Peter Weinstein, Joseph A
Cafazzo, Bhadra Lokuge, Eya Cohen, Adam Rapoport, Amna Husain. Originally published in JMIR Human Factors
(http://humanfactors.,jmir.org), 09.01.2018. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in IMIR Human Factors, is properly cited. The complete bibliographic
information, alink to the original publication on http://humanfactors.jmir.org, as well as this copyright and license information
must be included.

http://humanfactors,jmir.org/2018/1/e2/ JMIR Hum Factors 2018 | vol. 5 |iss. 1| e2 | p. 18

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.ijmedinf.2006.09.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17049917&dopt=Abstract
http://dx.doi.org/10.1245/s10434-011-1675-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21442345&dopt=Abstract
http://europepmc.org/abstract/MED/20959322
http://dx.doi.org/10.1136/qshc.2010.042085
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20959322&dopt=Abstract
http://humanfactors.jmir.org/2018/1/e2/
http://dx.doi.org/10.2196/humanfactors.7882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29317386&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

