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Abstract

Objective: \We applied a user experience (UX) design approach to clinical decision support (CDS) tool development for the specific use case of
pediatric asthma. Our objective was to understand physicians’ workflows, decision-making processes, barriers (ie, pain points), and facilitators
to increase usability of the tool.

Materials and methods: \We used a mixed-methods approach with semi-structured interviews and surveys. The coded interviews were syn-
thesized into physician-user journey maps (ie, visualization of a process to accomplish goals) and personas (ie, user types). Interviews were con-
ducted via video. We developed physician journey maps and user personas informed by their goals, systems interactions, and experiences with
pediatric asthma management.

Results: The physician end-user personas identified were: efficiency, relationship, and learning. Features of a potential asthma CDS tool sought
varied by physician practice type and persona. It was important to the physician end-user that the asthma CDS tool demonstrate value by lower-
ing workflow friction (ie, difficulty or obstacles), improving the environment surrounding physicians and patients, and using it as a teaching tool.
Customizability versus standardization were important considerations for uptake.

Discussion: Different values and motivations of physicians influence their use and interaction with the EHR and CDS tools. These different per-
spectives can be captured by applying a UX design approach to the development process. For example, with the importance of customizability,
one approach may be to build a core module with variations depending on end-user preference.

Conclusion: A UX approach can drive design to help understand physician-users and meet their needs; ultimately with the goal of increased
uptake.

Lay Summary

Computers can help health providers make care choices. This helps providers spend more time with patients talking about their health. One
problem is health providers may not use these computer tools because the tools are hard to learn. Also, providers might not think they help.
Sometimes, the tools are designed by people who do not know how clinics run.

As researchers and designers of computer tools, our goal is to better know what providers want. This is so providers are more likely to use
these tools in their practice. We used design approaches that could help understand the providers more, such as interviews. Through inter-
views, we found 3 different persona types. Each persona has different needs that would help them use the computer tools. This more personal
approach to design helped us understand the providers more. Our next steps are to use these lessons to further design, test, and adjust the
computer tool in the clinics.

Key words: user centered design; asthma; electronic health record; clinical decision support; implementation science.

Introduction

Pediatric asthma is one of the most common chronic condi-
tions in children resulting in substantial health and financial
burden worldwide.'™ Comprehensive national and interna-
tional guidelines for management exist, but their incorpora-
tion into practice is low.”~ To address this, clinical decision
support (CDS) systems—assistive tools to provide relevant
knowledge or data to improve patient care—have been cre-
ated to help incorporate guidelines and potentially increase
time for practitioners to spend on the visit rather than infor-
mation gathering.®™'* Often built into the electronic health

record (EHR), these systems have demonstrated improvement
in practitioner action (eg, guideline adherence, appropriate
medication management) and asthma outcomes (eg,
decreased exacerbations, healthcare utilization).’”

Despite CDS tool effectiveness, there is low adoption by
physicians related to suboptimal workflow integration, lack
of functionality, and negative physician-user attitudes.”>'*"'”
Our group’s previous review of facilitators and barriers for
asthma CDS tool adoption found that involving the
physician-user in the development process facilitated design-
ers to understand variability in decision-making processes
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and different physician user needs.'® This is essentially user
experience (UX) design, an interdisciplinary field that creates
products or services focused on “quality and enjoyment of
the user’s total experience” of the end-user by understanding
user needs.'” This approach is frequently seen in business and
software industries but is applicable to healthcare. Applying
UX and continuous process improvement methodology (eg,
iterative development and agile approaches) framework to
the design of EHR-based tools can improve workflows and
perception of the EHR.2%>* Addressing EHR-specific friction
(eg, increased effort or frustration) is also important because
the EHR is cited as a leading contributor to physician burn-
out, which negatively impacts workforce health, patient care,
and healthcare cost.”>***°

We applied UX design (through qualitative user interviews
and surveys) to gain insight into features and implementation
strategies most relevant for the development and adoption of
our pediatric asthma management CDS tool. To do this, we
performed journey mapping (ie, depicting a physician end-
user’s experience to accomplish an asthma clinic visit) and
created physician personas (ie, qualitative data-informed rep-
resentations of physician attitudes and preferences to under-
stand target population variability).2**”

Methods
Participants

We recruited a range of potential physician-users of our
asthma management CDS module within the University of
California, Los Angeles (UCLA) David Geffen School of
Medicine, including general pediatric, medicine-pediatric,
pediatric pulmonology, and pediatric allergy attendings, as
well as pediatric residents. Participants were each compen-
sated with a $75 Amazon gift card.

Protocol

The research team included E.G., a female undergraduate
pre-medical research assistant with user-design experience
and an asthma digital health background; LR., a female
undergraduate pre-medical research assistant with qualitative
research experience; E.C. a female pre-medical health services
research coordinator with a health sciences background;
G.R. a male professor of Health Systems Science and medical
anthropologist; and M.K.R., a female pediatrics pulmonol-
ogy and clinical informaticist attending with business
training.

Our semi-structured, individual interviews (Table S1) were
guided by a framework based on the team’s experience with a
typical workflow that included 3 temporal steps: pre-visit
(scheduling, pre-charting), visit (waiting room, encounter),
and post-visit (documentation, follow-up), with a systems-
level framework around the patient visit (Figure S1). During
each step, the research team reported interactions between
the physician, staff, patient, and EHR (Figures S2-S4), the
physician-user experience, and design or workflow ideas to
increase adoption of a CDS tool. Interviews were conducted
via Zoom video conferencing, audio-recorded, and tran-
scribed.”® After the interview, participants were sent RED-
Cap (Research Electronic Data Capture) surveys via email
about demographics as well as attitudes toward technology
and evidence-based medicine (EBM) to understand our par-
ticipants’ relevant baseline characteristics and backgrounds
which may affect their use of a potential EHR-based CDS
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tool population’s baseline characteristics and backgrounds
which including (eg, age, prior experience with EHR and
relationship with technology and EBM).?*~*! Participants
were recruited until data saturation. Protocol was approved
but the UCLA Institutional Review Board IRB#20-000347.

Analysis

Journey maps and personas were chosen as the approach
because they serve to promote empathy for the user within
the design team and inform decisions to improve overall
experience.”®*” While journey maps and personas may not
capture all individual permutations of user preferences and
workflows, they can identify a broad range of experiences
and offer useful UX generalizations that designers can under-
stand, empathize with, and ultimately design for. We mod-
eled an industry approach to develop our journey maps and
personas by using themes identified from interviews. First, 2
team members independently coded the interview transcripts
based on pre-determined macro themes (eg, touchpoints with
the EHR, thoughts, highlights, pain points/friction, emotions,
improvement opportunities). Then, team members collabo-
rated to create affinity diagrams (ie, clustering of similar ideas
into representative sub-groups based on commonalities) using
a virtual collaboration tool (Google Jamboard) to inductively
determine newly identified themes.’” The macro themes
along a physician’s steps through the visit process (pre-, dur-
ing, and post-visit) constitute the journey map. Finally, each
physician persona was developed based on themes from inter-
views related to goals and motivations, EHR interactions,
patient care approach, and friction/pain points.

Reporting

We followed the Standards for Reporting Qualitative
Research (SRQR) and the Consolidated criteria for Reporting
Qualitative Research (COREQ).**** Our study focused on
the physician perspective navigating the pediatric asthma
CDS tool, as physicians are the primary end-users.

Results
Demographics and baseline information

Fifteen participants were recruited and interviewed: 11
attendings (4 general pediatrics, 1 medicine-pediatrics, 4
pediatric pulmonology, 2 pediatric allergy and immunology)
and 4 pediatric residents. Most (86%) participants had
>S5 years of experience with the EHR, and had generally posi-
tive  attitudes toward technology (1=4.03+0.95;
1 =strongly disagree, 5 =strongly agree) and evidence-based
medicine (#=4.18+0.25; 1=strongly disagree/very unwel-
coming, 5 =strongly agree/very welcoming). Further demo-
graphic information, technology, and evidence-based
medicine attitude scores are highlighted in Table 1 and Tables
S2 and S3. See Table S4 for detailed themes and representa-
tive quotes.

Physician journey map

Physician-user journey map is depicted in Figure 1. Pre-
charting was reported as a challenge because there was often
not enough patient information for new patients or too much
detail to parse through for return patients. Some participants
reported skipping pre-charting: “I don’t always pre-chart
because it’s a waste of time, and patients don’t show up.” To
improve this experience, multiple participants suggested a
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Table 1. Participant demographics and technology attitude scores.

=15 (100%)

Age
25-29
30-39
40-49
50-59
60-69

Prefer not to answer/unanswered

Gender
M
F
Other

Prefer not to say/unanswered

Ethnicity

Hispanic/Latino/a
Non-Hispanic/Latino/a

Other

Prefer not to answer/unanswered

EHR use (years)
1-5
6-10
11-15
16-20

Prefer not to answer/unanswered

Field

Pediatric allergy/immunology

Pediatric pulmonology

Pediatrics/medicine-pediatrics
Technology attitude scores

1 =strongly disagree; 5 =strongly agree

Positive attitude total score

Negative attitude total score
Evidence-based medicine total attitude score

1 =strongly disagree/very unwelcoming;

5 =strongly agree/very welcoming

1(6%)
5(31%)
3(20%)
3(19%)
1(6%)
2 (13%)

6 (40%)
7 (44%)
0(0%)

2 (13%)
4(27%)
9 (60%)

mean=SD
4.03+0.95
3.24+0.96

4.18+0.25

v
D
13
s
S
1]
w
= &
=
S =
&
S £
2E
= .
j<]
2
=
23
8 9
S process’
=
8
=
2]
=
=
2
=
*Lack of

time

. Pain points/
Emotions Friction

Opportunity

Figure 1. Physician journey map.
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Waiting room /
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Re-reads chart

before walking into
room

“What questions to
ask, when to step up
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the action plan”

insights and
information pre-visit
*Running late due
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*Forms not
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time to complete

\ /Thankful @ \
@ Excited —_
Overwhelmed

Automated data
capture from online
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centralized EHR location for asthma data (eg, medication,
action plan): “It would be nice to have an ‘asthma ID’ for
every patient, including what their pulmonologist thinks,
what they’re classified as, and what they should be on.”

The patient visit itself was reported as the highlight of the
physician’s workflow. Excellent patient care was a guiding
focus; however, it was difficult to balance building patient
rapport with notetaking given time constraints. Participants
reported that clinics were understaffed with limited space
causing delays in patient rooming. Some of the most empha-
sized sources of friction were related to health system opera-
tional inefficiencies and limited support. Participants
preferred forms to be collected before visits, but most clinics
were unable to provide paper intake forms to patients at
check-in or if they did, patients often lacked time to complete
them. If forms were completed, they needed to be manually
entered into the EHR and one participant noted that manual
entry was impossible due to time constraints. Most partici-
pants were not enthusiastic toward the EHR yet understood
its value: “It’s really cool to know the spectrum we’ve gone
from the days of paper charts.” Notably, all participants indi-
cated a willingness to try an EHR CDS tool to support their
patient care, and many suggested collecting information elec-
tronically before the visit to increase their time with the
patient. Post-visit documentation and follow-up were
reported the most challenging due to time constraints and
lack of systemic support: “It’s about staffing. We need more
staff to manage our InBasket.” One physician noted they
often have dozens of open charts and “have to take an after-
noon and just crank through them, which is [only
temporary|.”

There were notable differences in the proportion of asthma
patient visits and workflows across physician specialty and
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Background Patient Workflow

Dr. Robin Keller .Z."

Title/Role: Attending Ped. Pulmonologist / Sleep Specialist
Experience: 10 years as a practicing attending, with time
spent between clinic, teaching residents, and research
Income: $190k/year

Familiarity with asthma: Expert

Familiarity w/ EHR: Well-versed in EHR, edited standard

Emotions: Frustrated with systemic
constraints/understaffing, risk of burnout

Pre-visit:
* Briefly reads patient chart for 2-3 minutes before entering patient room, if at all

Patient visit:

» Types throughout patient visit to capture all clinically relevant information

* Able to close encounter day of visit by charting as little as possible (free-texts
what’s useful to them)

clinic note templates to fit their workflow Post-visit:
Pain points: Excessive time charting, time constraint, * Only responds to easy to manage messages via MyChart (e.g., refills, brief
understaffing messages)

* Addresses complicated messages (e.g., require entering patient chart) through
scheduled visit, either telemedicine or in-person

Key

Learnings

Dr. Keller wants to solve their patient’s chief complaint and manage their entire patient panel

* Regulations do not allow them to be bill for pre-charting outside of the day of the visit

* Long waiting lists means they may double-book patients to make sure their patients receive the adequate care
* Data collection during a visit takes away from time counseling a patient

Dr. Keller strongly dislikes the EHR but has created the simplest, most clinically relevant notes for themself

* They point out that the EHR started as a billing tool, not for patient care

* They don’t write “pretty” (e.g., full paragraph-style) notes because they don’t believe other providers read their notes

* They modified clinic templates that were “too standardized” (e.g., hard stops, F2s, clicks), hindering their workflow

* To adopt new EHR tool, tool must be clinically useful and significantly improve/integrate well into their own workflow

Figure 2. Efficiency attending physician persona.

experience. Specialists reported a higher percentage of
asthma patient volume (30%-70%) than generalists (5%-
20%). Pulmonologists had the benefit of respiratory thera-
pists who performed lung function testing and provided
asthma education. In contrast, general practitioners noted
that often asthma is “just one piece among the other 10
things we’re addressing for that visit.” Specialists also pre-
ferred more detailed notes than generalists. To improve care
coordination between the teams it was suggested the action
plan could be a “shared communication tool.”

Physician personas

While there were unifying experiences (eg, providing excel-
lent patient care, belief in evidence-based medicine), there
was a wide variability of goals, motivation, and interaction
with the EHR within the larger system. We identified 3
physician-user personas: efficiency (attending physician),
relationship (attending physician), and learner (resident
physician), Figures 2—4.

Efficiency persona

One of the primary goals of this physician-user persona was
to be efficient with processes and documentation, such as
closing notes during or immediately after the visit. If not, this
affected whether “I’'m going to miss my children’s events,
stay up late, not get sleep or work through a meal.”

The efficiency persona tended to have more EHR dexterity,
and knowledge about features located within the system.
They preferred customization of tools and likened this prefer-
ence to being an Android user, “Android users go for custom-
izability; iPhone users go for stability and standards. I would
invest more time in customizability.” They were more likely
to report concerns with standardization in medicine: “I’m not
an automaton; my training is to elicit the proper
information,” and were less likely to adopt a group practice’s
standardized note template. They would be more likely to
modify or remove “unhelpful” features. These physicians

would trust auto-populated histories from a portal-based
patient questionnaire because the history was “not up to
physician interpretation in that section anyway.”

Efficiency physicians were more likely to have a higher
threshold to learn or try a new tool. The new approach
would have to be “at least better than neutral, not have a
steep learning curve, be a real challenge, or take a long time
to learn.” One participant mentioned that beyond “making
my life easier, the only other motivation for using an EHR
tool would be if I was required to, and there was no way
out.” Another participant thought that someone “stubborn”
may not be interested in the tool but perhaps could be per-
suaded if designed with the user in mind. Opinions varied
about the preferred approach to navigate through a note tem-
plate; for example, some identified “mouse-clicking” as more
efficient, while others preferred “F2-button” navigation. Par-
ticipants were aware of differing preferences, as participant
noted a disagreement with a colleague over the best way to
design a patient note. Finally, the efficiency persona would be
comfortable learning new tools from step-by-step screenshot
guides leveraging their existing EHR familiarity.

Relationship persona

The relationship-building aspect of patient care was one of
this persona’s primary goals and would sacrifice efficiency to
achieve it: “I have a hard time documenting while trying to
build rapport and be a good listener, so I tend to take very
cursory notes in the room and write my full note after the vis-
it.” They emphasized being present with families and noted
that they “wouldn’t like it if [I was] a patient, and the doctor
[was] just staring at the computer.”

This persona pre-charted more to improve their patient
knowledge, which encroached on their personal time. Yet
even this persona would limit themselves due to frequent last-
minute patient cancellations. The motivation to use any type
of decision support was “if it improves patient care,” and
they would tolerate more inefficiencies or difficulties to learn.
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Background Patient Workflow

Dr. Pat Rodriguez ‘;&

Title/Role: Attending Pediatrician at UCLA Mattel
Experience: 5 years as a general pediatric attending, with
time spent between clinic, teaching residents, and research
Income: $160k/year

Familiarity with asthma: Proficient

Familiarity w/ EHR: Familiar with the EHR, prefers

Pre-visit:

* Spends 10 — 15 minutes to review chart the week or day before visit (e.g., PCP
notes, ER/hospitalizations, outside notes [i.e., Care Everywhere])

* Opens a new note the morning of or afternoon before clinic

Patient visit:
* Takes quick notes to be cleaned up and fleshed out thoroughly after encounter
* Often runs overtime on visits and is hours behind on post-encounter charting

standardization / one way of doing each task

Pain points: Charting, time constraint, lack of EHR
familiarity, concern for patient resources

Emotions: Empathetic to patients, overwhelmed from
systemic constraints (e.g., understaffing, short visits)

Post-visit:

* Is bombarded with post-encounter messages (e.g., hard to manage, takes away
from time with family and personal time)
* Provides work email to patients for easier access outside of portal

Dr. Rodriguez wants to build relationships with patients and address their concerns, at a disadvantage to themself

* Even if patient is late, they will spend the same time doing data collection/counseling to ensure that family understands care plan
* They have many open charts to finish at home after clinic
* They learned to write notes in paragraphed stories so other physicians can understand and will skip child’s soccer game to finish

Key
Learnings

Dr. Rodriguez is not confident with the EHR but doesn’t have the resources or time to learn

« They see their lesser confidence/ability to use EHR tools as

* They like F2-ing/drop-down clicking through clinic’s standard template
* They only know one way of using the EHR and will try something new even if time consuming if it will help patient care
* Seeing the tool work well for another physician (and being able to watch/learn from them) or improve care could spark interest

a personal failure rather than failure of system

Figure 3. Relationship attending physician persona.

Background Patient Workflow

Dr. Quinn Lee &% Pre-visit:
Title/Role: Pediatrics Resident at UCLA Health
Experience: PGY2

Income: $65k/year

Familiarity with asthma: Developing competence
Familiarity w/ EHR: Semi-proficient, but quick learner for
novel tools

Pain points: Learning many different systems and
clinic/attending workflows, as well as guideline-based care
for various conditions

Emotions: Excited to learn and see patients, stressed about
how much they need to learn

Post-visit:

* Day before visit, takes notes on a virtual sticky note (e.g., reading problem
list/medical history, previous visit notes, ER/hospitalizations, medications)
* Opens new note the day of visit using specific clinic attending’s template

Patient visit:

» Engages with patient; takes paper notes to capture clinically relevant information

* After conducting initial workup, presents findings to the attending before
returning with the attending to the patient room

* Is not usually responsible for follow-up

Dr. Lee is focused on learning skills from experience and their attendings
* They have learned asthma-specific EHR tools during pulmonology or allergy rotation and have brought learnings/guidelines back

to fellow residents in general pediatrics

Key Dr. Lee would be interested in learning any new tool to improve their clinical practice
Learnings | They are very amenable and interested in clinical decision support tools for asthma (esp. dosing suggestions) to improve care

¢ They would invest the most time to learn new digital tools

* They have the lowest threshold of necessary improvement to accept new tool into practice and would follow their attendings’ leads

Figure 4. Resident learner physician persona.

They would question portal-based patient-reported informa-
tion automatically entered in the note template because
“something described as moderate or severe may not be as
severe in reality and vice versa.”

The relationship attendings preferred standardization, as
customizability was not a priority and could be a source of
friction when learning to use the tool. They also appreciated
direction from the EHR, including automatic pop-ups with
decision support because it helped “anticipate the next step
in the protocol.” This persona seemed to be less comfortable

navigating the EHR and preferred learning from watching
physician champions, applying the “see-one, do-one, teach-
one” framework, and asking their colleagues questions in
real time.’

Learner persona

The learner persona was defined by goals to learn patient
care while balancing building patient relationships and docu-
mentation efficiency. This was illustrated by the resident par-
ticipants’ desire to be “patient-facing and make sure families



feel heard.” They noted the importance of “locking eyes with
the patient” even if it hindered efficient notetaking.

In general, residents were very adept with the EHR, could
easily acquire new skills, and were accustomed to learning
multiple documentation systems. Of the 3 personas, they
appeared most open to the idea of a new pediatric asthma
CDS tool. They view the CDS as a teaching tool, as one par-
ticipant noted: “It would be good to have a checklist guide to
understand all the different steps for managing asthma.” The
residents used attending-provided templates and preferred
standardization because “unless the attending starts the note,
there [were] still too many confusing options.” They might
remember a tool’s existence “but have no idea where to find
it” so preferred clinic-wide standardization to “know exactly
which ones to use.”

As a learner, residents interact with various health systems,
EHRs, and institutional cultures, with attendings as the main
educational source. One participant noted they learned to
step-down asthma medications from pulmonology attendings
and were provided literature and guidelines as support. Other
than managing various workflows, their primary constraint
was time. The residents were supportive of using the patient
portal to gather information prior to the visit to “help probe
more important questions and optimize short visit times.”

Discussion

Overall, participants were interested in trialing the proposed
pediatric asthma CDS tool and noted 3 primary avenues it
could demonstrate value: (1) lower workflow friction, (2)
improve the environment surrounding physicians and
patients, and/or (3) as a teaching tool. Ideally, one tool would
be standardized enough to guide patient care and be scalable,
yet flexible enough to accommodate various user personas.

If a new asthma CDS tool could reduce clinic workflow
friction and EHR burden for all personas, it could help gain
traction for adoption. Without smooth integration, the tool
becomes another challenge within a physician’s already diffi-
cult workflow, with less chance for use and possibly contrib-
ute to burnout.®?*3” Also, due to differing values and
personas, some practitioners insist on customizability despite
the importance of standardization (care quality, consistency,
reproducibility, scalability). Without mandates to use a par-
ticular tool version, different tool builds may be needed to
capture the nuances of stakeholders and enhance end-user
uptake. Determining the specific persona for every possible
user is not feasible, however if designers have a basic under-
standing of identified relevant personas through UX design
methods, it would perhaps facilitate an approach such as
building a core module with slight variations depending on
persona preferences. However, this may be more challenging
for learners who note friction from many variations of tem-
plates and tools. Another key aspect to workflow adoption is
that the tool is easy to learn. Even if a tool will eventually
improve the status quo for the practitioner and patient, the
perceived (or actual) investment to learn can be a potential
barrier.*® Different educational approaches may be needed
for various personas to adopt the tool, as all physicians have
individual cost-benefits analyses driven by their goals and
motivations.

To improve the environment surrounding physicians and
patients, CDS tools can automate processes for data gather-
ing patient-reported information and allow physicians to
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focus on patient counseling and care. However, if pre-visit
intake questionnaires do not have high levels of completion,
the overall value proposition for a CDS tool may be dimin-
ished.>”**° Investing in infrastructure, such as technologies or
staffing to ensure questionnaires are completed can help
adoption. It is also important to consider the type of clinic
the tool will be used in because of differing volumes and spe-
cificity of asthma patients in clinics. There may be more hesi-
tancy justifying the time spent to learn an asthma-specific
tool in general clinics, given the lower volume of asthma
patients.*! Or pediatric allergists may prefer a CDS tool that
includes more about the patient’s atopy.

Our findings are largely transferable from pediatric asthma
to a more generalized environment including adults and con-
ditions other than asthma. However, there are considerations
about the differences between pediatrics and adult medicine
such as the patient-facing aspect of CDS tools. For example,
the primary end-user for younger children will be the parent
or caregiver, but this ownership of care will vary into adoles-
cence as the adolescent ideally becomes more involved and
responsible for their own healthcare. This also applies to the
adult realm for patients who are unable to care or interact
with the EHR or physician and have a medical caregiver or
conservator on their behalf. In addition, medical intake ques-
tionnaire terminology may need to be adapted based on age,
relationship to the patient, or other factors.

Our study also highlighted the potential of pediatric
asthma CDS as a bi-directional teaching tool for learners and
attendings. Learners do not have, or expect, much agency in
the selection or modification of tools so it is not as much of a
barrier to adoption. They are also amenable to more stand-
ardization and less variation to support learning and less
tools and templates to memorize. In addition, the attending
role at an academic institution includes the responsibility of
training learners, so incorporating CDS tools into teaching
can also help to keep attendings up-to-date with evolving
guidelines.*?

While our study provided insights about barriers and facili-
tators to pediatric asthma CDS tools, there were limitations.
Even for a single physician-user, workflows are often variable
and non-linear (eg, last-minute cancellations, late arrivals, or
visits running long). These environmental constraints may
affect whether a physician can achieve the workflow they
reported in their interview and intend to follow. Despite the
linear nature of journey maps, we were still able to capture
variations due to the nature of the qualitative interviews of a
variety of physicians. Because there are nuances that may not
be captured in this type of research, user interviews are only
an early component of the larger design process, which
includes iterative user testing of prototypes from low (eg,
non-clickable mock-ups) to high fidelity (eg, working proto-
types).'” This iterative (or agile) approach, rather than a tra-
ditional “waterfall” design approach, is more conducive to
success due to the variability in this work. Designers would
benefit from flexibility and understand that once a tool is
built at any stage, especially early stage, there will likely be
changes due to the unpredictable nature and complexity of
clinical environments. Thus, through this approach, designers
will gradually develop a more nuanced and empathetic
understanding of user needs and workflows, including the
differences between intended and actualized workflows,
resulting in an improved CDS tool. Additionally, this was a
qualitative study at a single academic institution. Despite a
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small number of participants, we intentionally sampled a
diverse group with different experience levels to obtain vari-
ous perspectives related to work environment, and we were
able to reach thematic saturation during the interviews sug-
gesting our findings are likely generalizable.*>** Although
areas of homogeneity were that participants had overall
favorable baseline opinions about technology and evidence-
based guidelines. The principal investigator also had an exist-
ing relationship with participants, which may have influenced
participation or feedback (eg, less forthcoming or too favor-
able). UX design has some inherent subjectivity and designers
must recognize sources of bias (eg, existing relationships,
their own experiences, etc.).

Conclusion

Applying a UX design approach to a pediatric asthma CDS
tool in an academic healthcare system is feasible and pro-
vided actionable insights into physician-user needs. While
standardization is important to streamline processes and
allow for greater scalability, our study highlights the need for
customizability and flexibility to encourage adoption. A UX
approach to CDS tool design can raise empathy and garner
trust, which has greater potential to foster rapport between
administrators, the information technology (IT) development
team and physician-users. This UX approach can be applied
to any product design for physicians, and the learnings about
our physician-users are broadly applicable to CDS tools in
other specialties, especially those focused on chronic diseases,
but should be explored to capture specific nuances. Our next
steps are to continue to develop and iterate our asthma CDS
tool, and to test the tool in practice.
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