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Abstract

Patient-centered care is an essential component of quality health care. To support patient-centered care initiatives at
our institution, we created a feature in our EHR to centrally view information about the patient’s values, goals and
preferences. We applied user-centered design methods to ensure that the aggregate view was easy to use and would
meet user needs. We created a six-week plan to iterate through increasingly detailed design mock-ups. We defined 7
user stories that later served as a basis for user testing scripts. We conducted user testing on our third design iteration;
we reached theme saturation with 8 testing sessions. We incorporated findings into the fourth design (week 6) but
continued to refine the design in parallel to development (through week 20+). The advance directives section required
the most attention. We will use a pilot and additional user testing to validate the design and to inform future versions.

Introduction

Patient-centered care is a key component of quality health care. In 2001, the Institute of Medicine (IOM) called for
care that aligns with and adapts to “individual patient preferences, needs and values”'. Patient-centered care also
promotes meaningful conversations between patients and providers and improves relationships between the patient
and care team?. Building communication and inter-personal skills among health care professionals is essential to
patient-centered care initiatives; however, such initiatives can also leverage the electronic health record (EHR) to help
support the delivery of patient-centered care? >4,

After the IOM called for care where “patient values guide all clinical decisions,”! some organizations have described
ways to support advance care planning for end-of-life care, including in oncology> *7-®. A few have evaluated more
general values as a pre-requisite to advance care planning® '°. However, patient-centered care in oncology requires a
wider focus, as the cancer care journey presents many opportunities to incorporate patient values into care before the
end of life'" 2. For example, oncologists may consider the patient’s upcoming family milestones or vacations when
scheduling the next cancer-directed treatment. Similarly, treatments with a common side effect of dexterity-limiting
neuropathy may be poorly suited for patients who are musicians or woodworkers.

To support patient-centered care initiatives at Memorial Sloan Kettering Cancer Center (MSK), Supportive Care
leaders requested a feature in our EHR to centralize the display of information related to the patient's values, goals
and preferences. Such information was available in the EHR, however, it was often in long notes or in parts of the
EHR that users did not review frequently. Locating and reviewing the information was arduous and inefficient for
users. Many users were not familiar with all potential data sources. The leaders envisioned that the feature would
facilitate quick review of data stored in various EHR components (e.g. the registration system, clinic notes, scanned
forms). While other organizations have described creating a central place in their EHR to support advance care
planning in patients nearing the end of life> %, to our knowledge, our project was the first to widen the scope to
apply to all stages of the patient’s illness trajectory. For our project, we applied user-centered design methods and
an iterative process. User-centered design focuses on the user and user needs to ensure that design is intuitive, easy
to use, and most of all--is useful. Our goal was to apply design-thinking to create an aggregate view of information
based on user needs related to enhancing patient-centered care at MSK.

Methods
Setting

MSK is a dedicated cancer center with inpatient and outpatient services. The EHR at MSK, Allscripts Sunrise Clinical
Manager, has “tabs” for users to navigate data and features. For this initiative, we chose to extend the “tab” metaphor
for the display of the information about patients’ personal values. We called the feature the “Values Tab”.
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MSK already had in place a variety of related notes and workflows to gather data pertinent to patient-centered care.
A “Goals of Care Discussion Note” template, and various workflows to collect advance directives were in use. The
Department of Nursing notes included discrete fields for data relevant to patient-centered care, such as preferred name,
living situation and how the patient prefers to receive information (e.g., at a high level or with a lot of detail). Ongoing
institutional initiatives additionally provided communication training for clinicians to enhance patient-centered care.

Multidisciplinary Project Team

The clinical leads on the initiative were three Supportive Care physicians (with co-appointments in Medical Oncology,
Intensive Care, and Hospital Medicine, respectively). The team included representatives from an associated research
project, Nursing, Nursing Informatics, Health Informatics, and Information Systems.

Data Elements

The clinical leads identified the data elements to include in the Values Tab. They grouped data elements into the
following categories: (i) a “Values Summary” documenting patient values'" 12, (ii) family/surrogate decision-makers,
(iii) social history, (iv) spiritual and cultural history, (v) communication preferences, (vi) an “Illness and Treatment
Understanding” patient-reported outcome!!, (vii) a “Goals of Care Discussions” section, (viii) advance directives and
resuscitation preferences, and (ix) selected consult notes (i.e., Supportive Care, Psychiatry, and Ethics).

Design Plan

Week #:
0 1 2 3 4 5 6 _
e User Stories e Low-Fidelity e High-Fidelity e Design Comps 1 e Design Comps 2
e Card Sorting Wireframes  Wireframes e User Testing

Figure 1. Timeline for design plan to apply design methodology and iterate on mock-up versions. Mock-up stages
included 2 rounds each of wireframes and design comprehensives (design comps).

Once we identified the data elements to include in the Values Tab, we began the design process. Our general design
timeline is shown in Figure 1. We iterated through design cycles with the following progression: (i) low-fidelity
wireframes, (ii) high-fidelity wireframes, (iii) design comprehensives version 1 (design comps 1), (iv) design comps
2. For (i) low-fidelity wireframes, we created a high-level diagram of how to arrange and display information. For
(i1) high-fidelity wireframes, we added more detail to the diagrams, such as some interactive features or how the tab
may appear with varying amounts of information available (e.g., empty states for when data is not on file). For (iii)
and (iv) design comps, we incorporated styling (e.g., format, color) and interactive features (e.g., drop-down sections,
pop-up or modal windows); design comps 1 was an initial version and design comps 2 incorporated additional
feedback from the project team and user testing. After design comps 2, we planned to hand-off to the development
team and/or potentially conduct user testing 2 for validation and create design comps 3, if needed.

Each design cycle began with data collection (a feedback period of about 1 week on prior work and/or other data
gathering). We held additional design sub-meetings (health informatics and the designer) and working sessions to
review data, how to interpret data into design, or iterate on design, as needed. We created the next design version and
then presented the resulting design to the clinical leads and project team. We used Invision.com to share interactive
design and collected feedback on specific portions of the design. We also shared images of the design and received
feedback via email.

User Stories and Card Sorting

For the first design cycle, we collected data through user stories and card sorting (see Figure 1). This cycle did not
include a feedback period. To create user stories, the designer led a brainstorming activity with the project team to
identify users, tasks and patient-values-related data needs for the tasks. The user stories grounded the design process
in real use cases. The designer also conducted informal card sorting sessions with a convenience sample to understand
how users may mentally group the identified concepts. In the sessions, the designer presented participants with cards
marked with one concept each. The participants grouped the concepts, as well as named their groupings. Collectively,
the sessions influenced how the designer grouped the concepts on the low-fidelity wireframe.

834



User Testing

We conducted user testing on the design comps 1, (week 4, see Figure 1). To prepare, we identified three stakeholder
groups (i.e., Physicians, Nurses, Allied Health Professionals) and worked with the clinical leads to identify individuals
and alternates for each group (weeks 1-2). We contacted the individuals and scheduled 1-hour (in-person or remote)
testing sessions for interested users (week 3).

The designer led each user testing session and a coordinator took notes and assisted. We created test scripts based on
the user stories and additional input from the clinical leads. The scripts included tasks for all user-types, as well as
tasks specialized for user groups. The objectives of user testing were to gather general user feedback on the design
and to confirm that the users could complete tasks with minimal instruction. We recorded voice and computer screens
for each session. The designer reviewed all recordings to extract themes and the coordinator identified themes in notes.
User testing results augmented team feedback in design sub-group meetings to create design comps 2.

Results

The design process proceeded as planned, without major adjustments. However, we added design comps 3 and
continued to refine the design for a total design period of 20+ weeks (see “Extended Timeline for Design Refinement”
below).

User Stories

We started with 7 user stories, all of which involved facilitating communication and discussions with the patient and/or
family. Four focused on care team members rapidly orienting themselves to the patient when they become part of the
patient’s care team: when the patient is admitted; when the patient requires a consult; when the patient requires a social
work or chaplaincy referral; or when a clinician is covering for another who is part of the patient’s regular care team.
One use case focused on information needs during an acute crisis, another for the primary oncologist to quickly review
patient data before a visit, and the final use case for sharing relationship-based care data (documented by nurses) with
the entire care team.

Card Sorting and Concept Groupings

Data groupings and group names were relatively stable throughout the process. The card sorting activity, for the most
part, validated data groupings as compiled. However, we re-organized some groups for the low-fidelity wireframes or
at later points in the design process. We combined advance directives with important people to contact (i.e., emergency
contact, health care agent and next of kin). We separated information preferences from other communication
preferences for wireframes, but later re-combined them after user testing. We separated significant life events
(originally part of social history data elements) to their own section, but then removed them in week 10 due to
suboptimal data quality. Names for data groups also evolved through the design process, but mostly stayed the same
or ultimately returned to original names. For example, we grouped some communication preferences with social
history to make a “Basic Info” category, that we later divided into “Communication Preferences” and “Social
Information.” We re-named “Spiritual and Cultural History” to “Practices & Beliefs” for the low-fidelity wireframes,
and then to “Cultural/Spiritual Practices and Beliefs” in the high-fidelity wireframes. We then changed it back to
“Practices & Beliefs” in design comps 3.

User Testing Preparation

For user testing, we organized stakeholders into the three groups and aimed to test at least 3 users/group. We contacted
11 stakeholders. Of those, we scheduled 8 (3 physicians, 2 nurses and 3 allied health professionals) in week 4 (see
Figure 1). One nurse was available in week 5; however, we felt that theme saturation was met in week 4 and did not
schedule additional sessions. Each group combined users from different specialties—physicians were an oncologist,
internist and intensivist; nurses were a chemotherapy infusion nurse and an intensive care unit nurse; allied health
professionals included a chaplain, a social worker and patient representative/patient advocate. Two users were Ethics
Committee leaders (the intensivist and social worker). All users were familiar with the tab project or related patient-
centered care initiatives.

For the user testing script, we started with a general introduction to the tab and asked for high-level impressions. We
then created tasks based on the user stories from earlier in the design process. We started with more general tasks to
help the user become familiar with the tab, then moved to more targeted questions to confirm understanding of data
representation and functionality in the tab, as well as to gather input on content and groupings. Some tasks required
users to identify the proper section of the tab to complete a task, while others were more open-ended. We customized
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the script for each user group. The nurse script was very similar to the physician script, except with different task
focus (e.g., patient discussions about results for a physician and about medication management for the nurse). We
excluded 2 tasks from the allied health professional script.

User Testing Findings

We included eight tasks (six general tasks for all 8 testers, and two for physicians and nurses only). All users
successfully completed six tasks; however, for one task (to find the patient’s preferred name in the banner at the top
of the page), users first looked at another section (“Communication Preferences”) before finding it. We therefore chose
to insert the patient’s preferred name into two sections. Responses varied for two more open-ended tasks, but a
minority of users indicated less relevant sections.

Additional findings from user testing included: interest in additional source details (author, document, date), hover
states were not intuitive (i.e., the original design displayed details when the user hovered the cursor over the data point
text, but users did not realize this), need to highlight the most relevant advance directive documents (e.g., most recent
version of specific documents), and need to clarify scope of sections (e.g., “Consult Notes” does not include all consult
services). While the tab compiles data already on file, not all data types were familiar to all users (e.g., fields extracted
from much longer nursing documents), which suggested the need for a “Frequently Asked Questions” (FAQ) section.
Users questioned some data labels or if the design emphasized certain data elements more so than they felt to be
appropriate. All of the preceding feedback influenced design comps 2. Users also requested data or functions that were
out of scope (e.g., data that is not already available in the EHR); we tracked this feedback for future versions of the
tab.

Extended Timeline for Design Refinement

At the end of the original timeline, the design was not ready for full handoff to the development team. We began
discussions with development (week 6) and started a design requirements document for the developers (week 11);
however, we also created design comps 3 (week 14). After comps 3, we continued to work on design for content
sections (through week 16) and on ad hoc details as the development team requested clarification (on-going), but only
updated the design requirements. After user testing, we also affirmed the need for FAQ and feedback sections but
prioritized them behind sections containing relevant patient data. We designed the feedback section in weeks 16-19,
including informal targeted testing with a convenience sample of 5 participants. The FAQ section work began in week
20 and is on-going. During the design iterations, we also received content change requests. We tracked content changes
separately from design feedback and re-visited them in week 10. We made additional content changes in week 14.
The project team planned to pilot the tab once developed, which would allow a later opportunity for user testing
validation. Therefore, we did not conduct a validation on the final design comps.

Example Data

For the low-fidelity wireframes, we used completely synthetic data to rapidly start work (see example section in Figure
2A). For the high-fidelity wireframes, we aimed to represent more realistic examples of how the tab would appear in
use and to introduce design for when data was not available (e.g., empty states). We identified 3 real patient charts
with varied levels of relevant data available in the EHR. We then replaced all identifiers with synthetic data in a similar
format. We used these data sets to produce 3 mock-ups in the same design representing patients with “low,” “medium”
and “high” (but not complete) amounts of relevant data available (Figure 2B-C). For design comps 1, we also included
3 variations (Figure 2D). For design comps 2 and 3, we filled in missing data to for the “high data” patient to become
a “complete data” example (Figure 2E). The design requirements started with a complete data example followed by
how the tab would look if a patient had no relevant data on file. In design comps 3, we also started to work through
various display scenarios for more complex tab sections; this continued through week 16.

Special Challenges

The section for “Decision-Makers & Advance Directives” required the most attention (see Figure 2). The final design
(Figure 2F) incorporated display logic to suppress the next of kin if a health care agent was documented. If a scanned
“Proxy and Advance Directive” document was on file, but discrete data for the health care agent was not, the display
logic prompted the user to review the scanned document. (Only limited users entered the discrete health care agent
fields when they receive a health care proxy document.) We also identified the most important documents and included
the most recent for each on the tab, compared to the original specification to include all documents in the “Advance
Directive/DNR” folder (category) in the EHR. For the selected documents available on the tab, we also provided a
drop-down (drawer) interactive feature to display past versions when needed.
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Figure 2. Design Evolution of Advance Directives Section

2A. Low-Fidelity Wireframes 2B. High-Fidelity Wireframes 2C. High-Fidelity Wireframes
(High Data) (Low Data)
Contact Info & Advance Directives Decision-Makers & Advance Directives Decision-Makers & Advance Directives

Decision Maker: Susie Jones (sister)
Decision Maker: wife and children Decision Maker:

Health Care Proxy*: Bob Jones (brother)
212-221-1212 Health Care Agent®: Health Care Agent™:

Bob@gmail.com; from xx decument on 10/5/18

Emergency Contact: SUSAN SMITH / Emergency Contact: BOB JONES /
Proxy and Advance Directives SPOUSE HUSBAND WIFE / 555-555-5555 SPOUSE HUSBANDWIFE / 555-555-5555
Emergency Contact: Shirley Jones (mother) cell Next of Kin®: SUSAN SMITH / Next of Kin®: BOB JONES /
phone 917-221-1212 SPOUSE HUSBAND WIFE / 555-555-5555 SPOUSE HUSBAND WIFE / 555-555-5555
Next of Kin*: \Wanda Jones (wife) home phone DNR Order: DNR Order:

646-987-1212
=y Advance Directives/DNR Folder

2 2 E Proxy and Advance Directives
@ Proxy and Advance Directives Most Recent 10/12/2019
Med Ord Life Sustain Tx (MOLST)

B Advance Directives/DNR

@ Proxy and Advance Directives HLagally binding

10/1/2019

Resuscitation Preference: Never Entered
% Proxy and Advance Directives
*Legally binding 3/24/2019

@ Proxy and Advance Directives
2/7/2019

*Legally binding

2D. Design Comprehensives 1 2E. Design Comprehensives 2 2F. Final
Decision-Makers & Advance Directives Decision-Makers & Advance Directives Decision-Makers & Advance Directives
Emergency Contact: SUSAN SMITH / Emergency Contact*: SUSAN SMITH / Emergency Contact: SUSAN SMITH /
SPOUSE,HUSBANDWIFE / 565-555-5555 SPOUSE,HUSBAND,WIFE / 555-555-5655 SPOUSEHUSI go\ce Updated 9/23/2019
Patient jve Documentation
Next of Kin*: SUSAN SMITH / Health Care Ay, . -
SPOUSE,HUSBAND,WIFE / 555-555-5555 Health Care Agent: SUSAN SMITH / Spouse / 555-555-5555 @
Health Care Agent*: SUSAN SMITH / Spouse / 555-555-5555
555-555-5555 Source Updated 9/23/2019 Health Care Proxy Form:
Who helps the patient make medical decisions: Entient ive Docamentation % Proxy and Advance Directives
Susan wife Maost recent scanned form 10/12/2019
DNR Order: ’ = Advance Dirsctives/DNR Folder (8) N Ereni e s
*Legally binding Health Care Proxy Form:
E Eroy and Arlvance Directives DNR Order: Active as of 11/12/2019
= Advance Directives/DNR Folder (6} Most Recent Scan 10/12/2019 DNR Form and Note:
la Proxy and Advance Directives % DNR1-Adlit Pt w/Cap
Most Recent 2/7/2019 DNR Order: Active as of 11/12/19 Most recent scanned form 11/12/2019
@ Pt Representative Documentation DNR Form and Note: View Previous Versionsp
5/4/2018
. ! ) [©) DNR1-AditPtw/Cap
Pt Representative Documentation Most Recent Scan 11/12/2019
3/24/2005

[B) Pt Representative Documentation
@ Proxy and Advance Directives
Scanned 10/12/2019

@ Proxy and Advance Directives
Scanned 10/1/2019

@ Proxy and Advance Directives

*Source Updated 8/11/2019 - Registration System (RMS)

Figure 2. Design iterations for the “Decision-Makers & Advance Directives” section. All identifiers are synthetic.
Design started as a simple diagram of how to display and organize information (2A) and became more detailed.
2B-C show variations based on data available, and 2D-F incorporated additional features and styling. The final
version (2F) displays the most recent and relevant data, with hover states (with icon cues) for data source
information for discrete data fields, links to view documents, and drop-down (drawer) features for prior versions.
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Discussion

We applied user-centered design methods to create a new feature in our EHR highlighting the patient as a person. We
considered variation across users and patient data availability throughout the design process. User testing validated
most of the design, but also raised a few areas of concern. We extended the design process timeline considerably to
work through these concerns and various data scenarios. The advance directive section required the most iteration.
Overall, while we could address some challenges through design, other challenges inherent to the EHR and related
workflows remained.

The advance directive documentation at MSK posed several challenges and the advance directive section was the most
onerous to design. Due to multiple scanned forms and potential date abstraction errors, as well as overall context, we
chose to make the most recent document readily viewable, but to also include prior versions, if on file. Similar EHR
features at other institutions were comparable to our advance directives section® '3. Our overall design attempted to
allow the user to quickly collect the most recent data across sections without additional clicking or scrolling, when
possible, whereas other approaches included a report view of all data with hyperlinks to jump to the relevant portion'3
or expandable tree structures to view more data about topics of interest’. Information in other organizations’ features
was similar to our advance directives section, but varied slightly (e.g., we did not include blood product preferences
but did include emergency contact). Other institutions included data we displayed elsewhere on our tab (e.g., “Values
Summary” and “Goals of Care Discussions’) and have reported more focused templates and ways to quickly review
them, such as using flow sheets'*. Our “Goals of Care Discussions” section included a “view all” report, which
emphasized the most recent conversation(s) rather than the ability to review changes by topic over time (e.g., the flow
sheet). To our knowledge, others have not included relevant consult notes on their EHR modules or tabs.

We aimed to facilitate quick review of data about the patient as a person. We compiled data from multiple data sources,
sometimes extracting note sections or single fields from much longer notes. The tab could also guide users to data
they were not aware was available. For example, we highlighted a selected set of fields from nursing notes, which
many other users did not always review. However, highlighting data the users were not aware existed posed additional
educational challenges for the tab. Users’ overall familiarity with and understanding of nursing documentation may
still pose a challenge in use. Similarly, some data points were only collected on patients who initiated care at MSK in
the past year or who were part of very limited pilot clinics. Creating a data view also did not improve data quality or
workflows around data collection. For data only available on select patients or data with low quality, the tab could
lead to more frustration. User testing revealed low familiarity with some data highlighted on the tab, as well as
conflicting viewpoints about which data elements are relevant and when (e.g., when next of kin data are useful).

Future work includes piloting the tab, which will include user testing for design validation and additional evaluation.
We plan to survey and interview selected users, as well as to collect feedback directly on the tab to further evaluate
its content and design. We expect the pilot phases to engage clinicians performing a variety of roles in the outpatient
and inpatient settings. We may also evaluate if the tab expedites data review and meets user needs. In parallel to our
design and development process, one of the clinical leads analyzed stakeholder interviews for data needs, workflow
integration preferences and overall culture related to the patient as a person. Interview themes or pilot evaluation may
identify additional data needs. Future phases may incorporate user testing feedback that was out of scope for this phase
or address data entry and editing, which was also out of scope for the tab’s initial version.

We describe a pragmatic experience at an organization starting to apply design thinking to its EHR. As with many
real-world projects, we had limited time and competing priorities. In an ideal setting, we would have had full
stakeholder interview analysis and available data for all user needs before starting our design process. With more time
and/or resources, we may have applied additional design methods or started design exercises earlier in our timeline.
User needs and available data vary across organizations, and therefore our experience at a cancer center may not apply
to all settings. Finally, the project is limited in the underlying data available and the quality of the data—success in
the pilot will depend not only on an intuitive and easy-to-use design, but also the quality of data displayed.

Overall, we applied user-centered design methods to create a new “Values Tab” in our EHR. We used user stories,
card sorting and user testing, as well as an iterative process with an interdisciplinary project team. Throughout the
process, we re-organized and re-named sections, as well as eliminated some data concepts. At the end of our design
timeline, the design was not ready for full hand-off to development. Instead, we continued to refine the requirements
through the development stage. The section about advance directives and important people to contact required the
most careful consideration and the most iterations. We plan to validate our design through additional user testing and
a pilot of the developed product, as well as to add or refine content or features in the future.
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Conclusion

We designed an EHR feature to support user needs for patient-centered care. While others have reported projects to
capture data pertinent to patient-centered care or sections in their EHR to support advance care planning (a component
of patient-centered care), to our knowledge, we are the first to apply design methodology to create an EHR section
about patient values for all stages of cancer care. Patient values, goals and preferences play an important role in patient-
centered care, which is a key component of quality health care. We hope that making such data easier to find and
quickly review will promote and facilitate quality cancer care at MSK.
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