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Abstract

Background: Heuristic evaluations, while commonly used, may inadequately capture the severity of identified usability issues.
In the domain of health care, usability issues can pose different levels of risk to patients. Incorporating diverse expertise (eg,
clinical and patient) in the heuristic evaluation process can help assess and address potential negative impacts on patient safety
that may otherwise go unnoticed. One document that should be highly usable for patients—with the potential to prevent adverse
outcomes—is the after visit summary (AVS). The AVS is the document given to a patient upon discharge from the emergency
department (ED), which contains instructions on how to manage symptoms, medications, and follow-up care.

Objective: This study aims to assess a multistage method for integrating diverse expertise (ie, clinical, an older adult care
partner, and health IT) with human factors engineering (HFE) expertise in the usability evaluation of the patient-facing ED AV'S.

Methods: We conducted a three-staged heuristic evaluation of an ED AV'S using heuristics developed for use in evaluating
patient-facing documentation. In stage 1, HFE experts reviewed the AV'S to identify usability issues. In stage 2, 6 experts of
varying expertise (ie, emergency medicine physicians, ED nurses, geriatricians, transitional care nurses, and an older adult care
partner) rated each previously identified usability issue on its potential impact on patient comprehension and patient safety.
Finally, in stage 3, an IT expert reviewed each usahility issue to identify the likelihood of successfully addressing the issue.

Results: In stage 1, we identified 60 usability issues that violated a total of 108 heuristics. In stage 2, 18 additional usability
issues that violated 27 heuristics were identified by the study experts. Impact ratings ranged from all experts rating the issue as
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“no impact” to 5 out of 6 experts rating the issue as having a “large negative impact.” On average, the older adult care partner
representative rated usability issues as being more significant more of the time. In stage 3, 31 usability issues were rated by an
IT professional as*“impossible to address,” 21 as “maybe,” and 24 as “can be addressed.”

Conclusions: Integrating diverse expertise when evaluating usability isimportant when patient safety is at stake. The non-HFE
experts, included in stage 2 of our evaluation, identified 23% (18/78) of al the usability issues and, depending on their expertise,
rated those issues as having differing impacts on patient comprehension and safety. Our findings suggest that, to conduct a
comprehensive heuristic evaluation, expertise from all the contexts in which the AVS is used must be considered. Combining
those findings with ratings from an I T expert, usability issues can be strategically addressed through redesign. Thus, a 3-staged
heuristic evaluation method offers a framework for integrating context-specific expertise efficiently, while providing practical

insights to guide human-centered design.

(IMIR Hum Factors 2023;10:e43729) doi: 10.2196/43729
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Introduction

Overview

Heuristic evaluations are commonly used to evaluate the
usability of health technologies[1,2]. Relying on human factors
or usability experts to assess a technology against usability
criteria (ie, heuristics), heuristic evaluations offer an efficient
and low-cost aternative to user-based evaluation methods [3].
However, the method's reliance on human factors expertise
may limit its applicability and usefulness, especially regarding
the evaluation of the severity of identified usability violations.
In the domain of health care, usability violations can pose
different levels of risk or harm to the patient; therefore, heuristic
evaluation may require additional expertise besides human
factors expertise [4,5]. One solution to this challenge is
integrating other domains of expertise, such as clinical, patient
and care partner, and IT expertise in the evaluation of a
technology’s usahility.

Background

Selection of alist of criteria—whether referred to asguidelines,
design principles, or heuristics—that constitute a “usable’
technology is an essential aspect of conducting a heuristic
evauation. Malich and Nielsen's [2] 1990 semind article
introducing heuristic evaluation included initial principles:
simpleand natural dialogue, speak the user’slanguage, minimize
the user’'smemory load, be consistent, provide feedback, clearly
marked exits, shortcuts, good error messages, and error
prevention. In practice, Nielsen's [6] 10 heuristics, published
onlinein 1995, are the most frequently used.

Typically, in conducting aheuristic evaluation, 1 expert reviews
thetechnology looking for any and al violations of the selected
usability criteria, producing alist of usability violations. Some
identified violations are less significant than others, and as such,
a follow-up step is often used to assess the severity of each
violationto give direction for prioritization and redesign efforts.
Upon initial conceptualization by Nielsen [7], a 5-step severity
scale is often applied with scores that range from O (“not a
usability problem at al”) to 4 (“usability catastrophe”).

https://humanfactors.jmir.org/2023/1/e43729

Adapting Heuristic Evaluation

Heuristic evaluations have been adapted for many domains and
technologies, typically in one of the following ways: (1) the
usability criteria on which the technology is evaluated, (2) the
evaluation of the severity of usability violations, and (3) the
mode of conducting the evaluation (eg, in groups) [3,5,8].

For example, Zhang et a [5] adapted the heuristic evaluation
method for the assessment of medical devices, developing the
Nielsen-Schneiderman heuristics. A synthesis of Nielsen's 10
heuristics with Schneiderman’s “eight golden rules,” the 14
Nielsen-Schneiderman heuristics and their subbullets provide
a comprehensive list of usability criteria that are especially
useful in the evaluation of medical devices and health IT [5].
Another variation of the usability criteria is the ergonomic
criteria defined by Scapin and Bastien [3]. They outline 8
categories of usability criteria: guidance, workload, explicit
control, adaptability, error management, consistency,
significance of codes, and compatibility. In contrast to the
Nielsen-Schneiderman heuristics, the ergonomic criteria of
Scapin and Bastien [3] provide a broader, macro-view of
usability including consideration of workflow integration seen
by their criteria“ compatibility.”

Hermawati and Lawson [9] distinguish between general
heuristics and heuristics developed for specific domains such
as the evaluation of the usability of patient-facing
documentation. For example, Tremoulet et a [8] conducted a
heuristic evaluation of an emergency department (ED) after
visit summary (AVS), the document handed to patients as they
are discharged from the ED, that contains instructions and
information to help them manage their symptoms, medications,
and follow-up care [10]. Aiming to eval uate the usability of the
AVS by outpatient clinicians (eg, clinicians supporting
follow-up care), the authors adapted heuristic evaluation in a
few ways. First, they selected usability criteria that integrated
Nielsen’s heuristics with guidelines for effective health
communication, so that the usability of the document could be
more accurately assessed [8]. Further, consistent with
participatory ergonomics principles, they partnered with clinical
and human factors experts to conduct the evaluations [11]. In
total, they identified 224 distinct usability issues across the 4
AV'S documents they reviewed, of which 12 were considered
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catastrophic. For each of the AV S reviewed, content issues (eg,
clarity of content, emphasis, context, relevance, and absence or
lack of information) were the most common, accounting for
32% of the identified violations.

While Tremoulet et a [8] offer a domain-specific list of
heuristics (ie, for the patient-facing AVS) and a compelling
method for including clinical experts (eg, primary care
physicians) in the heuristic evaluation of patient-facing
documents, there remains a gap in understanding the usability
of the AV S from the patient’s perspective. Thisisimportant as
the patient is the one who will ultimately receive the AVS
(presumably), carry it home, and (possibly) interact with it after
discharge from the ED. Further, the AVS has been identified
as an important tool for care coordination between the ED and
the home—atransition that ishighly vulnerableto patient safety
problems[10,12,13].

Therefore, in evaluating the usability of patient-facing
documents, it isimportant to include the perspective of patients
and care partners, as well as the perspective of clinicians who
interact with patients and care partnersin sharing and reviewing
those documents. In addition, the heuristic evaluation can
produce more impactful results if the violations are evaluated
for potential redesign; this calls for the involvement of IT
experts who can provide important information on whether
violations can be addressed in the redesign phase. Thus, adapting

Table 1. Three-staged heuristic evaluation method.

Barton et al

heuristic evaluation methods to efficiently incorporate expertise
fromclinicians, patientsand care partners, and I T professionals
is necessary to assess and address potential impacts on patient
safety.

Resear ch Objective

The objective of thisstudy wasto assessamethod for integrating
diverse expertise (i, clinical, patient and care partner, and IT)
with human factors engineering (HFE) expertise in the
evauation of an ED AVS.

Methods

Overview

This study was part of an AHRQ Patient Safety Learning Lab
aimed at developing a set of toolsto improve care coordination
for older adults who come to the ED with a fall or suspected
urinary tract infection [14]. As part of the development of an
intervention to improve the discharge process for patients
transitioning to the home, we recognized the need for an initial
assessment of the patient-facing ED AVS. As such, we
conducted a 3-staged heuristic evaluation (Table 1) of 2 versions
of an ED AVS to inform the design and implementation of a
patient-centered discharge process. This work was done early
in the COVID-19 pandemic, and therefore, was conducted
digitally via videoconferencing software.

Stage  Expertise Guiding questions

Process

1 Hred
heuristics do they violate?

2 Clinical (emergency
medicine, geriatrics,
and nursing) patient
and care partner

3 Headth IT What issues can we address?

What usability issues exist in the current AVS®? What  *

What issues have the largest impact on patient safety  «
and comprehension? What do we need to address first?

1.5-hour meeting with 8 HFE expertsfacilitated by 1 re-

searcher (HJB)

«  Sentpreparation materialsto HFE experts: key literature,
the AV S documents being evaluated, list of heuristics,
and an example output of a heuristic evaluation

o Using the AV S documents provided and moving from

|eft to right and from top to bottom, the group identified

usability issues and the specific heuristics they violated

Six participants: 2 emergency medicine physicians, 1

EDC nurse, 1 nurse with transitional care expertise, 1

geriatrician, and 1 older adult care partner

«  Participantsrated each usability issue as having “no im-
pact,” “some negativeimpact,” or “large negativeimpact”
on our 2 criteria: patient comprehension and patient
safety (~1 hour)

«  30-minute one-on-one debrief with each participant led

by HFE team members (HIB and PC) to resolve outstand-

ing questions and capture additional usability issues

o |IT expert scored each violation as “ can be addressed,”
“maybe,” or “impossible to address” in response to the
prompt: “How likely are we (from an I T perspective) to
be able to address this violation?’ (~1 hour)

«  30-minute one-on-one debrief with participants led by
HFE team members (HJB and PC) to ask clarifying
questions

3HFE: human factors engineering.
BAVS: after visit summary.
®ED: emergency department.

https://humanfactors.jmir.org/2023/1/e43729
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Selection of Heuristics

Heuristics for evaluating the ED AVS were selected by
comparing Tremoulet et a’s [8] domain-specific heuristics to
2 prominent sets of heuristics, discussed in theintroduction: (1)
Scapin and Bastien’s [3] list of ergonomic criteria and (2) the
Niel sen-Schneiderman heuristics devel oped by Zhang et a [5].

Barton et al

Theresults of thiscomparison demonstrated that the Tremoul et
et al [8] heuristics were comprehensive, and yet tailored for the
evaluation of paper-based, patient-facing documentation. Thus,
we selected the Tremoulet et al [8] heuristics, modifying them
dightly to include questions from the associated Scapin and
Bastien [3] and Nielsen-Schneiderman heuristics (Table 2).

Table 2. List of heuristics used in this study based on Tremoulet et a [8] heuristics augmented by Scapin and Bastien [3] and Nielsen-Schneiderman

heuristics [5] (denoted in italics).

Heuristic categories and names Description

Readability: Theinformation ispresented in a manner that iseasy toread.

Color and contrast
Layout and position
Font and capitalization

Structure and format

Does the text have sufficient contrast?
Isthe layout appealing, clear, and consistent across the document?
Arethe font and its size consistent and readable?

Are the structure and format of each section effective and uniform?

Minimalism: Information is presented as simply and succinctly as possible.

Simple and direct

Arethelanguage and sentence structure ssmple, direct, specific, concrete, and concise? Note: Smpleisnot

equivalent to abstract and general

Progressive level of detail

Doesthe document present the most important information first, following with increasing levels of detail ?

Comprehensibility: It iseasy for thereader to make sense of theinformation that is presented.

Terminology

Are complex and technical terms used correctly and consistently? Are standard meanings of words used?

Islanguage from the users’ perspective?

Clarity of headings

Are the headings clear and understandable?

Content: All theinformation that is presented isrelevant to either a clinical expert or the older adult care partner, and no information

needed by either of these partiesis missing.
Clarity of content
Emphasis
Context
Relevance

Absence or lack of information

Isthe purpose of the material obvious?

Areimportant points emphasized appropriately? Isit clear why certain text is emphasized?
Does the document include the creation or printing date and contact information?

Is the content relevant to the patient’s condition and context? |'s there extraneous information?

Is any important content missing?

Organization: Information isordered logically and grouped into reasonably sized sectionswith prominent and meaningful headings and

subheadings.

Grouping
distinction between sections?

Order
Use of subheadings

Navigational tools
the contents?

Isthe information grouped in a meaningful format? Are the groups reasonably sized? Is there clear visual

Isthe information ordered logically? Is like content grouped together?
Does the document use prominent and meaningful headings and subheadings?

Does the material have navigationa toolsto help orient the reader? |'s context-sensitive help embedded in

Selection of ED AVS

For our heuristic evaluation, an ED AVS was simulated with
fake patient data. In addition, we evaluated a redacted real-life
ED AVS provided by the care partner who participated in our
study. Using the second ED AVS alowed us to identify any
usability issues that were artifacts of the simulation.

Stage 1: HFE Expertsldentify Usability I ssues

To identify usability issues, a group of 8 HFE experts met for
1.5 hours on June 23, 2020, to review the 2 AVS. Before
conducting the evaluation, all participantswere asked to review
Tremoulet et al [8] article, the finalized list of heuristics (Table

https://humanfactors.jmir.org/2023/1/e43729

2), the AV'S documents being evaluated, and an example of a
final report produced from apast heuristic evaluation. Additional
heuristics literature was provided for the participantsto review
if they elected to [2,5].

During the virtual meeting, 1 researcher served as a facilitator
(HJB)—sharing their screen and guiding the group through the
ED AVS document from top-to-bottom and left-to-right. All
participants were encouraged to verbalize the usability issues
they viewed. Once an issue was identified, participants worked
collaboratively to name the associated heuristicsviolated. When
issueswereidentified, the facilitator circled them on the shared
view of the ED AV'S and numbered them for ease of reference.

JMIR Hum Factors 2023 | vol. 10 | e43729 | p. 4
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The final list of identified usability issues and their associated
heuristic violations was reconciled by researchers (HB, KW,
and RR) within 24 hours of the group meeting. Snipped images
of the marked-up ED discharge summaries were taken to give
context for each of the issuesidentified.

Stage 2: Clinical, Patient, and Care Partner Experts
Ratethe Impact of Usability | ssues

We selected a variety of experts to assess the impact of the
identified usability issues on patient comprehension and safety.
These experts include emergency medicine physicians (n=2),
an ED nurse (n=1), anurse with transitional care expertise (n=1),
aprimary care geriatrician (n=1), and an older adult care partner
(n=1).

The type of expertise each expert provided was unique. The
care partner referred to their perspective as an older adult and
their lived experience having previously visited the ED with
their partner 14 times over the course of 10 weeks. The
emergency medicine physiciansand ED nurse used their clinical
expertise; the ED nurse also referred to nurses experiences
reviewing the AV S with patients and their care partners as they
are being discharged from the ED. Further, a nurse with
expertise in older adult transitions and a geriatrician provided
perspective on how patients and their care partners interact (or
do not interact) with the AVS after discharge from the ED,
including in the context of an outpatient follow-up visit.

Each expert was asked to rate each identified usability issue's
impact on 2 criteria using a 3-point scale (ie, no impact, some
negative impact, or large negative impact). The 2 criteria,
selected through discussion and review of the literature, were
(1) patient comprehension and (2) patient safety [15,16]. We
defined patient comprehension as “the patient’s understanding
of theinformation, for example, what to do next, what to watch
for, and what to expect” and patient safety as “the patient’s
ability to follow-up and follow-through with recommendations.”
As such, patient safety would be negatively impacted by any
usability issue that could result in alack or delay of follow-up,
taking the wrong actions, or potential patient harm.

In addition to providing ratings on each criterion for each
usability issue, we asked experts to take note of any usability
issues that were unclear to them and identify any additional
usability issues they may have noticed in the AVS documents
that were not identified in stage 1. Each expert’s ratings and
notes were then sent back to the research team. One researcher
(HJB) reviewed each expert’s ratings and notes for missing
data, newly identified usability issues, and any notes of interest.
A 30-minute final debrief meeting was scheduled with each
expert, wherein researchers (HJB and PC) met with each expert
to collect any missing data, ask clarifying questions, and capture
any other feedback on the process. Five experts' ratings and
interviews were conducted in August 2020. The final expert’'s

https://humanfactors.jmir.org/2023/1/e43729
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rating and interview, the geriatrician’s, were conducted in
October 2020.

Impact ratings were then converted to a numerical score (0=no
impact; 1=some negative impact; 2=large negative impact) for
comparison and analysis. Average scores on each criterion were
calculated for every usability issue.

Stage 3: IT Expert Assessesthe Likelihood of
Addressing Usability |ssues

In the third stage, an electronic health record (EHR) architect
from our partner heath care organization with extensive
institutional knowledge rated each usability issue on the
“likelihood wewould be ableto addressit” using a3-point scale
(ie, impossible to address, maybe, or can be addressed). In
addition, the I T expert was asked to take note of any comments
related to their responses. The expert’s ratings and comments
were reviewed by aresearcher (HJB) prior to a 30-minute final
debrief meeting with researchers (HJB and PC) to discussratings
and associated comments with the IT expert. Stage 3 was
completed in September 2020.

Ethical Considerations

This study procedure was exempt from I|RB approval as part of
a quality improvement initiative. There was no compensation
for participation.

Results

Usability Issuesand Their Associated Heuristic
Violations

In stage 1, we identified 60 unique usability issues, violating a
total of 108 heuristics (each usability issue could violate more
than 1 heuristic). We identified violations for each of the
categories of heuristics except for 2 heuristics:
readability—color and contrast and content—context. The
number of violations per heuristic ranged from 0 to 16 (Table
3), with the most frequently violated being clarity of content
(16 of 108), absence or lack of information (15 of 108),
relevance (13 of 108), and grouping (11 of 108).

In stage 2, clinical, patient, and care partner experts identified
18 additiona usability issues, violating an additional 27
heuristics, including the 2 categories of heuristics not identified
in stage 1. The number of violations per heuristic ranged from
0 to 7, with 5 heuristics with no new violations identified by
our experts (Table 3).

In total, we identified 78 unique usability issues, violating a
grand total of 135 heuristics. The heuristics most frequently
violated were absence or lack of information (n=22), clarity of
content (n=19), relevance (n=14), and terminology (n=12). All
heuristics were violated at |least once.
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Table 3. Number of heuristic violations identified by stages.

Barton et al

Heuristic categories and names

Heuristic violationsidentified in

Heuristic violationsidentifiedin  Total heuristic violationsidentified

stage 1 (n=108), n stage 2 (n=27), n (N=135), n

Readability

Color and contrast 0 1 1

Layout and position 4 0 4

Font and capitalization 5 2 7

Structure and format 2 1 3
Minimalism

Simple and direct 4 4 8

Progressive level of detail 3 1 4
Comprehensibility

Terminology 10 2 12

Clarity of headings 5 0 5
Content

Clarity of content 16 3 19

Emphasis 5 1 6

Context 0 3 3

Relevance 13 1 14

Absence or lack of information 15 7 22
Organization

Grouping 11 0 11

Order 9 0 9

Use of subheadings 5 1 6

Navigational tools 1 0 1

Impact Ratings of Usability Issues

In stage 2, we sought to determine the impact of each usability
issue on two criteria: (1) patient comprehension and (2) patient
safety. We found that average scores on both criteria ranged
from O (eg, all expertsrated “no impact™) to 1.83 (eg, 5 out of
6 experts rated “large negative impact”). The highest rated
usability issues included, for example, that “there [was] no
indication as to whether the medication list [was] up-to-date,
or even if it was reviewed by the ED” (Table 4). This issue
scored 1.5 on the patient comprehension criterion and 1.67 on

https://humanfactors.jmir.org/2023/1/e43729
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the patient safety criterion. Additional examples are included
in Table 4.

Further, we wanted to seeif there were differences between the
experts impact ratings. It was found that on average the older
adult care partner used therating “large negative impact” more
frequently than the clinical experts—for example, 37 times
when rating usability issues on patient comprehension; the next
most used being 23 times (Table 5). Finally, a significant
correlation between our 2 criteria, patient comprehension and
patient safety, were identified but not between any participant
ratings (eg, there was no significant correlation between the 2
ED physicians on either criterion).
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Table 4. Highest rated usability issues, the heuristics they violate, their average impact scores on patient comprehension and patient safety, and their

likelihood of being addressed.

Highest-rated usability issues

Heuristics violated

Average impact score on

Average impact score  Likelihood of

patient comprehension  on patient safety being addressed

1 Thesection “what’s next” issimilar to the «  Terminology 1.83 1.83 Impossible to
“instructions’ section and presentsconflicting «  Simple and direct address
information fromwhat islisted under “instruc- «  Grouping
tions” It isunclear to what extent the “what's «  Clarity of headings
next” section relatesto the“follow-up” section.

2 Thefirst page of the AvS*document isclut-  +  Useof subheadings  1.83 15 Impossible to
tered and the information is not presentedina *  Progressivelevel of address
way that makes sense. detail

«  Grouping

3 AVSiswritten at ahigh comprehension level. «  Absence or lack of 167 1.67 Impossible to
No visuals or graphics to support comprehen- information address
sibility. No contact for services that could o  Simpleand direct
support people with low reading comprehen-
sion (eg, cognitive impairments and nonnative
English speakers)

4 Noinstructionsto follow-up to havewound  «  Absence or lack of 1.67 1.67 Can be ad-
checked or stitchesremoved (or who to do this information dressed
with). The only follow-up mentioned iswith «  Context
rehab and they are not going to do this.

5 The“what's next” section needstoincludea «  Absenceor lack of 15 167 Impossible to
list of the tasks that the patient needs to do information address
next. It should also be grouped with “follow «  Grouping
up.”

6 Thereisnoindication asto whether thismedi- «  Context 15 167 Maybe
cation list isup-to-date, or evenif itwasre- «  Absence or lack of
viewed by the ED.P information

8AV'S: after visit summary.

bED: emergency department.

Table 5. Average impact scores and the number of highly rated usability issues by experts.
Older adult care part-  Nursewithtransition-  Gerigtricign® Emergency medicine  Emergency medicine gpb  Average
ner representative a care expertise physician 1 physician 2 nurse

Patient comprehension (n=76 usability issues)

Averageimpact 1.197 1.080 1.026 1.184 0.882 0789 1.026
score

Usahility issues 37 17 23 23 6 9 19
rated “large

negative im-

pact” (e,

score=2), n

Patient safety (n=76 usability issues)

Averageimpact 1.276 1.120 0.961 0.816 0.421 0645 0.872
score

Usahility issues 42 32 26 14 3 9 21
rated “large

negative im-

pact” (eg,

score=2), n

#The geriatrician rated 78 usability issues. All other experts rated 76 usability issues.

beD: emergency department.
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Likelihood of Addressing Usability | ssues

In stage 3, an IT expert from our partner health system with
extensive experience with the ED AV S provided ratings on the
“likelihood we would be able to address’ each usability issue.
Of the 76 usability issues that the expert reviewed, 31 usability
issues were rated as “impossible to address,” 21 as “maybe,’
and 24 as “ can be addressed.” The reasons most cited for being
unableto address ausability issuewere because theinformation
in the AVS came from an outside vendor (eg, generic patient
instructions for wound care) or because the EHR vendor
controlled the headers, content, and order of the sections. The
reasons cited for why a usability issue may be able to be
addressed were because a solution would require additional
work for clinicians (eg, ED physicians and nurses) or because
it would require an overhaul of the databases that populate the
AV'S (eg, the name of the clinic to follow-up with). Finally, the
usability issues that were most often cited as being able to be
addressed were the ones found in sections that the health
organization had added to the AVS (eg, generic reminders to
wear a seatbelt).

Discussion

Overview

This study found that it is important to integrate diverse
expertise to evaluate usability when patient safety is at stake.
Twenty-three percent of the identified usability issues
(18/78)—alarge proportion of which wererelated to the absence
or lack of information—were noted by clinical, patient, and care
partner experts in stage 2 and would not have otherwise been
identified by HFE experts. The additional 18 usability issues
identified by non-HFE experts represent the need to integrate
abroader range of expertise.

To conduct a comprehensive heuristic evaluation, expertise
from all contexts of use must be considered. In the case of the
ED AVS, the experts included (1) the emergency medicine
physician who initiatesthe creation of the AVSinthe EHR, but
rarely ever seesit printed out; (2) the ED nurse who prints out
the AV'S and reviews and discusses it with the patient and their
care partner upon discharge from the ED; (3) the patient and
care partner who receive the document from the ED nurse, carry
it home, and who may need to communicate about it with other
care partners, family, and their doctor; and (4) the geriatrician
(or other primary care doctor) who hears about the ED visit
from the patient during their follow-up and may or may not
interact directly with the AVS. Thus, the usability of the AVS
may differ between the multiple distinct contexts of use.
Methodsthat capture the complex and, on occasion, conflicting
perspectives of relevant experts are required to appropriately
assess usability and inform redesign.

Similar to findings from a study comparing clinician and patient
ratings of nonroutine events, our results demonstrate
discrepancies in the impact ratings of different experts [17].
Particularly, the older adult care partner rated usability issues
as having a more negative impact on patient comprehension
and patient safety. The scores from the geriatrician and nurse
with transitional care expertise were similarly high, which may
point to poorer usability of the AVS in post ED discharge
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contexts [18]. Including these context-specific experts in
evaluating the impact of the identified usability issues aligns
the design priorities with the experience of patients and their
care partners upon leaving the ED. Aligning design priorities
with the experience of patients and their care partnersis akey
aspect of designing patient-centered systems[19].

These initial steps at capturing a variety of context-specific
expertise point to aunique challenge: How do weintegrate these
perspectives and choose whereto focusour design efforts? This
reconciliation of multiple perspectivesis a pervasive challenge
for diverse health care design teams [20]. One way to address
this is by clearly defining an aim, for example, design a
patient-centered discharge process, that can guide theintegration
and prioritization of perspectives in a design team with
representation from multiple stakeholders. HFE methods such
as participatory design and co-design offer frameworksfor doing
this [21-24].

The 3-staged method introduced in this paper aso begins to
bridge the gap between heuristic evaluation and redesign.
Capturing insight from an IT expert in stage 3 about what it
would take to address each identified usability issue provides
practical feedback that can be incorporated into a redesign
process. Further, an EHR architect, in particular, may provide
insight into the level at which each usability issue could be
addressed, for example, at the health system level or at thelevel
of the EHR vendor. By engaging IT during the evaluation of
the AVS versus later in the design process, resources can be
used more efficiently. Furthermore, given the challenges,
frontline staff must upskill well-designed, usable technologies;
this method may aso bridge the gap from redesign to
implementation by avoiding designing a solution that cannot
be implemented [25].

L essonsLearned

Our staged method for heuristic evaluation produced uniquely
practical insight while remaining efficient. The staged approach
allowed for the combined benefit of group heuristic evaluation,
that is, the inclusion of multiple HFE experts during initial
usability issue identification and the efficient solicitation of
feedback from stakeholders with their unique expertise.

Time | nvestments

The 7 non-HFE experts whose feedback was obtained in stages
2 and 3 spent between 1.5 and 2 hours in total reviewing the
usability issues on their own and then debriefing with 2 HFE
experts. Four of the HFE experts contributed solely to the stage
1 meeting, that is, 1.5 hours of their time; 2 additional HFE
experts contributed an additional 2-3 hours of support in taking
notes and preparing an initial report of usability issues after the
stage 1 meeting. The remaining 2 HFE experts were heavily
involved in the preparation for and execution of all 3 stages,
for example, communicating and scheduling with experts,
reviewing expert’s feedback, debriefing, and so forth.

Role of HFE Experts

Given our staged approach, HFE experts played different roles
at different points in time. During stage 1, HFE experts were
the main source of identifying usability issues and assessing
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which heuristics those issues violated. During stages 2 and 3,
HFE experts served more asfacilitatorsto captureinsightsfrom
other non-HFE experts and translate them into usability issues,
heuristic violations, and relevant feedback on our ability to
address those issues.

Selection of Experts

Animportant aspect of thisstudy isthe selection of expertswho
have relevant context-specific expertise. For example, to
represent the interest of a primary care doctor who would
follow-up with apatient post ED visit, we selected ageriatrician
who is likely to see patients from the population we are
designing for, that is, older adults (65+ years) with arecent fall
or urinary tract infection. Further, in selecting the I T expert for
stage 3, their extensive experience withthe ED AV'S, asin, how
it has been changed over time by the EHR vendor and by the
health system, and the processes through which it gets changed
within the health system, was essential to providing useful data.

Limitations

A few limitations of this study should be noted. First, given this
study was not designed to be generalizable, we used small
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sample sizes, for example, 6 experts that provided feedback
during stage 2. Futurework could more extensively explorethe
discrepancies between experts' perspectives by increasing the
sample size. These data may alter how relevant one considers
asingletype of expert’s perspectiveto be, for example, if there
is little significant difference between certain experts.
Particularly, additional patient and care partner perspectives
may be warranted to capture the variety of experiences patients
have based on their identity, cognitive abilities, living situation,
and so forth.

Conclusions

Capturing relevant context-specific expertise in heuristic
evaluation results in more comprehensive identification of
usability issues and their impacts. Despite being challenging to
integrate, experts' unique perspectives must be considered to
design patient-centered systems. A staged approach to heuristic
evaluation may be a useful tool to more reliably identify
usability issuesthat are significant in the patient experience and
translate those into actionable redesign.
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