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Abstract

Background: Although electronic health record nursing summaries aim to provide a concise overview of patient data, they often
fall short of meeting nurses' information needs, leading to underutilization. This gap arises from alack of involvement of nurses
in the design of health information technologies.

Objective: The purpose of this co-design study was to solicit insights from nurses regarding nursing summary design
considerations, including key information types and the preferred design prototype.

M ethods: We recruited clinical nurses (N = 33) practicing in inpatient units at a university hospital in the Midwest. We used
images from a simulated nursing summary to generate visual card versions of the 46 information types currently included in an
electronic health record nursing summary. Participants evaluated the relevance of each information type card to the nursing
summary and indicated their preferred arrangement of the information type on a summary layout. After participants evaluated the
information type cards, debriefing interviews were conducted to explore their rationales for the desired content and its
arrangement.

Results: The participants demonstrated a high level of engagement in the co-design process. On average, al 33 participants
included 61% (n = 28) of the total information types (n = 46). The most frequently included cards were unit specimen (lab),
activity, diet, and hospital problems. Participants most frequently preferred adjacency of the following pairs: activity and diet
(paired by 26 participants; 79%) and notes to physicians and notes to treatment team (paired by 25 participants;, 76%).
Participants preferred arranging the cards to improve information accessibility, focusing on key information types.

Conclusions: Involving nurses in the co-design process may result in more useful and usable designs, thereby reducing the time
required to navigate nursing summaries. Future work should include refining and evaluating prototypes based on the designs
created by the nurses. Clinical Tria: NA
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Integrating Nurses’ Perspectives into Nursing Summary Design: A Co-Design Approach

Abstract
Background: Although electronic health record nursing summaries aim to provide a concise
overview of patient data, they often fall short of meeting nurses’ information needs, leading to
underutilization. This gap arises from a lack of involvement of nurses in the design of health
information technologies.
Objective: The purpose of this co-design study was to solicit insights from nurses regarding nursing
summary design considerations, including key information types and the preferred design prototype.
Methods: We recruited clinical nurses (N = 33) practicing in inpatient units at a university hospital
in the Midwest. We used images from a simulated nursing summary to generate visual card versions
of the 46 information types currently included in an electronic health record nursing summary.
Participants evaluated the relevance of each information type card to the nursing summary and
indicated their preferred arrangement of the information type on a summary layout. After participants
evaluated the information type cards, debriefing interviews were conducted to explore their
rationales for the desired content and its arrangement.
Results: The participants demonstrated a high level of engagement in the co-design process. On
average, all 33 participants included 61% (n = 28) of the total information types (n = 46). The most
frequently included cards were unit specimen (lab), activity, diet, and hospital problems. Participants
most frequently preferred adjacency of the following pairs: activity and diet (paired by 26
participants; 79%) and notes to physicians and notes to treatment team (paired by 25 participants;
76%). Participants preferred arranging the cards to improve information accessibility, focusing on
key information types.
Conclusion: Involving nurses in the co-design process may result in more useful and usable designs,
thereby reducing the time required to navigate nursing summaries. Future work should include
refining and evaluating prototypes based on the designs created by the nurses.

Keywords: Electronic health records, Interview, Nurses, User-computer interface, Co-design
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Introduction

Background

Ineffective communication among clinicians, particularly during handoffs, is a leading cause of
sentinel events, such as falls and delays in treatments." Given time constraints, nurses review vast
amounts of patient information in electronic health records (EHRs) at the beginning of each shift;
thus, effective tools for summarizing patient information are crucial.” Nursing summaries in EHRs
are intended to provide a concise overview of essential patient data (e.g., vital signs, intake/output,
weight) on a single page, but rigid and incomplete formats have led to underutilization,® resulting in
nurses developing highly variable methods, such as paper notes, for summarizing patient
information.

End-users are involved in the EHR development phase to prevent low usability and support
optimal EHR utilization.* Co-design (or participatory design) has gained attention as a strategy to
integrate stakeholder viewpoints, bridging the gap between tools and users’ needs to ensure the long-
term adoption of tools.” Co-design aims to actively involve potential user groups in designing tools
and interventions, leveraging their lived experiences to tailor outputs to their expressed needs and
preferences, while aligning with existing workflows and available resources.® In healthcare, co-
design has been applied across various settings and user groups, including in the creation of
predictive analytics dashboards and decision support systems to enhance care quality and client
outcomes in aged care.® Co-design has also been used to examine clinical nurses’ general ideas about
information display design in a nursing summary? and to develop a mobile health application to
assist patients with obesity in self-managing their preparation for elective surgery.’

The use of information cards as a tool for stakeholder engagement is an approach adopted
by designers to structure the co-design ideation process.®® Card sorting, a prevalent user-centered
design technique, actively involves participants categorizing labeled cards based on criteria that
most resonate with them." Card sorting offers numerous benefits, including facilitating the
organization of complex information into intuitive groupings, promoting consensus building among
diverse user groups, enhancing the user experience by ensuring content and functionality are
logically structured, and providing valuable insights into users’ preferences and priorities."
Although this study did not focus specifically on the creation of subgroups of information types, we
integrated key principles from card sorting, such as labeling and analyzing the arrangement of
cards, to inform nursing summary design strategies. The design strategies informed by nurse users'
input could streamline navigational pathways, thereby reducing cognitive load. This aligns with the
goals of the National Burden Reduction Collaborative (NBRC), which unites healthcare
organizations, federal agencies, and standards organizations to reduce clinical burden nationwide."
Problem Statement
Nurses’ participation in EHR design is often limited, despite their role as key users.>'* A deeper
understanding of their unique requirements and suggestions for EHR design is needed. Recognizing
the pivotal role of end-user involvement in design,> we used a co-design activity to examine nurses’
perspectives on the use and arrangement of information types (e.g., vital signs, intake/output,
weight) within an existing EHR vendor’s nursing summary. Specifically, the co-design activity
aimed to gain insights into nurses’ perspectives on nursing summary design, including which
information types to include and how to arrange the information types.

Methods
Participants and Recruitment
We recruited participants from 5 adult medical-surgical or intermediate care units at an academic
medical center. To be included, participants must have had at least 12 months’ experience as a
registered nurse. We excluded nurses who were not in frontline patient care, such as nurse educators,
nurse managers, and nurse research coordinators. Recruitment was facilitated by nurse managers,
who distributed email flyers providing details about the study.

https://preprints.jmir.org/preprint/68906 [unpublished, non-peer-reviewed preprint]
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Data Collection

Participants were individually invited to a shared research space from August to September 2023. We
used a nursing summary from a simulated patient case on a training platform that mirrored the EHR
system used by the recruiting hospital. Since the hospital had used the Epic EHR system (Epic
Systems, Verona, Wisconsin, United States) since 2011, we assumed all participants were familiar
with its layout. The summary included 46 information types (e.g., vital signs, intake/output, weight).
We printed and cut out cards for each information type so the participants could move them around
as they liked. Each information type card used a consistent design, including a colored boundary,
heading, and optional content (Figure 1). See Supplementary File 1 for the full original nursing
summary layout.

Figure 1. Example of an Information Type Card

#Z Hospital Problems Comment
Hospital Problem List Date Reviewed: 5/7/2023
cD-10-
CM Priority  Class Noted
& Sepsis (H) A419 Medium /TF2023
Abscess of bursa of right knee M71.067 Medium 54772023
Mild intermittent asthma with acute 145,21 Medium 5772023
exacerbation (Chronic)
Uncontrolled diabetes mellitus (H) (Chronic) E11.65  Medium 5772023

First, each participant reviewed each information type card to determine whether it was
important enough to be included in the summary. Participants then arranged the included cards they
wanted to present in the nursing summary on a desk to develop their preferred layout for the nursing
summary screen. We clarified that the focus of the study was on determining the relevance of
specific types of information (i.e., social determinants of health) in the context of a nursing summary
and arranging them, rather than the graphical design or the content of the information within the
cards. We photographed each participant’s design output for subsequent analysis. Figure 2 shows an
example of a design output created by one participant. Following the activity, a debriefing interview
was conducted to collect feedback, and each conversation was audio-recorded for subsequent
transcription and analysis. Participants were prompted with the following guided questions:

e Explain your reasoning process in relation to the design layout.
e Discuss any specific considerations you made regarding information arrangement.
e Offer any additional comments on your design.

Figure 2. Example of a Design Output

https://preprints.jmir.org/preprint/68906 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Park et al

Ethical Considerations

The study protocol was approved by the Institutional Review Board of the university. The principal
investigator provided verbal and written information about the study to the participants and obtained
verbal consent.

Data Analysis

We assessed the significance of each information type by quantifying the number of nurses who
chose to include the information type card in the design output. We then analyzed which information
type cards nurses tended to place next to each other in their design output, providing insights into the
cohesive grouping of information." Analysis of the debriefing interviews yielded overarching themes
about what guided participants’ designs.

Results
Sample Characteristics
The characteristics of the 33 participants are presented in Table 1. More than half (57.6%) of the
participants were 25-44 years old, 84.8% were female, 75.8% were White, and none were Hispanic.
Most nurses included in this analysis had at least a baccalaureate degree related to nursing (90.8%).
The participants generally had fewer years of nursing experience and worked fewer hours compared
to a representative sample of national nurses (median = 13 years and median = 37 hours,
respectively).'*
Table 1. Baseline characteristics of the participants (N =33)

https://preprints.,jmir.org/preprint/68906 [unpublished, non-peer-reviewed preprint]



Card Frequency

JMIR Preprints Park et al

Characteristic N (%)

Age (y)
18-24 9 (27.2%)
25-44 19 (57.6%)
45-64 5 (15.1%)
=65 0

Sex, n (%)
Male 5 (15.1%)
Female 28 (84.8%)
Other 0

Race
Black or African American 5 (15.1%)
White 25 (75.8%)
Asian 2 (6%)
Native American/Alaskan 0
Other 0
Prefer not to say 1 (3%)

Ethnicity
Hispanic or Latinx 0
Non-Hispanic 33 (100%)
Other

Relationship status
Single 14 (42.4%)
Married 14 (42.4%)
Partnered 2 (6%)
Divorced 2 (6%)
Separated 1 (3%)

Highest nursing degree
Diploma 3(9.1%)
BSN 28 (84.8%)
MS/MSN 2 (6%)
PhD/DNP 0

Median hours worked per week 36

Median years of RN experience 4

Median years of using EHRs 4

On average, participants included 28 of the 46 information type cards in their design

https://preprints.jmir.org/preprint/68906

outputs. Notably, all participants (n = 33) included unit specimen, hospital problems, diet, and
activity in their design output (Figure 3). However, certain information type cards were included
less frequently: fewer than 50% of participants included 15 of the information type cards, and
fewer than 10 participants included key history/social determinants (n = 9), About
me/individualized notes (n = 8), IV pump settings (n = 7), patient history notes (n = 3), and scale
and screen documentation (n = 2).

[unpublished, non-peer-reviewed preprint]
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Figure 3. Frequency of Included Cards

33

pra roiems =
Hospital problems
Diet order
Activity order

Lines/drains/airways
Point-of-care testing orders (i.e., blood sugar) |
Orders
Surgical proced T
Recent lab results (for RN-managed orders)
Vital signs
Sticky notes to physicians
Sticky notes to treatment team
Orders/task inks (3l signed and held orders, meds to cosign, etc) |
Blood transfusion
Renal results |
Patient links (treatment team, ed notes, care plans)
Appointments ’
Intake/output |
Hegb, WBC, platelets e
Expected discharge date
Additional links (CRRT, ECMO, cardiac cath. history, etc.) T
Lab results links
Emergency contacts
Weight
Skin
Significant events i
Respiratory results (e.g., ABGA)
EKG results
Pain in past 24 hrs ’
CardiaC resUITS |
Respiratory specimen (i.e., swab)
Differential diagnosis and INR i
Discharge plans
Liver function
Care coordination note
Radiology
Admission information
Social determinants of health |sss—————————
Pain secondary site
Labs due the next 7 days
Rapid response team |
Key history/social determinants |s—
About me (individualized notes) |em—
Pump settings |
Getting to know me (patient history notes)
Scale and screen documentation

1 6 11 16 21 26 31

Abbreviation.CRRT: continuous renal replacement therapy; ECMO: extracorporeal membrane oxygenation; INR: intemnational normalized ratio;
EKG: electrocardiogram; ABGA: arterial blood gas analysis

Card Adjacency

Figure 3 shows the number of participants who placed each pair of information type cards
next to each other in their design. Darker shading was used to highlight cells where two information
type cards were located next to each other more frequently. The pairs of information type cards
located next to each other most frequently were activity and diet (n = 26; 79%), followed by notes to
physicians and notes to treatment team (n = 25; 76%). Other pairs of cards that were placed next to
each other included orders and hospital problems (n = 16; 48%) and orders and vital signs (n=16;

https://preprints.,jmir.org/preprint/68906 [unpublished, non-peer-reviewed preprint]
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48%). Orders and hospital problems and orders and vital signs are not located next to each other in
the current EHR design.
Figure 4. Item-by-item Matrix of Card Adjacency

Lines/Drains/Airways
Respiratory lab
Recent [ab

Unit specimen
Respiratory specimen
Blood transfusion
Orderftask links
Patient links

Add. links
Differential/INR.

Lab results
Cardiaclab
Surgery

Weight

Exp. Discharge
Discharge plan
HgbMWBC/Platelets
Significant event
Rapid response team
Renal lab

Activity

Diet

Appointments
Orders

Vital signs

Hospital problems
Emergency contacts
Notes to physicians
Motes to team
POCT orders

Key history

Skin

Lab due
Admission

Liver

EKG

Radiology

SDOH

Care coordination
Pain
Pain{secondary)
About me

[V pump
Scales/screen
Getting to know
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Interview Findings

Table 2 presents themes, subthemes, and exemplary quotes derived from the debriefing interviews.
The participants emphasized the importance of readability in their design choices, opting for a layout
that facilitates top-to-bottom reading of key information based on priority. They noted that grouping
related information together would facilitate information scanning. They also prioritized identifying
immediate action items (e.g., physicians’ orders) over delving into patient characteristics, such as
social determinants of health. Owing to the typical time constraints needed to review patient
information at the beginning of a shift, participants removed redundant information cards that
hindered a swift and effective patient overview. Last, beyond the given design layout, participants
provided design-related commentaries, pointing out that some information types required
unnecessary clicks to get to the desired information, which limited usability.

Table 2. Common Themes, Subthemes, and Supporting Quotes from Debriefing Sessions

Themes Subthemes Quotes
Improving Key “I have it from top to bottom. So it's the least important
information information thing towards the bottom.” [P11]
accessibility  positioned
upward “Diet is not as important, so I kept it going to the bottom.”
[P24]

https://preprints.jmir.org/preprint/68906 [unpublished, non-peer-reviewed preprint]
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“I usually place it at the top of the page, not necessarily
because it's important, but because it needs to be visible for
everyone to see...Otherwise, no one else will notice it. Not
everyone will scroll down." [P4]

“Most important would be at like the top, in a top-down
order.” [P1]

"I like that the orders are at the top because they're the most
important; they're what the doctor wants us to be doing with
the patient.” [P9]

Proximity of “I want lab results in the same spot.” [P24]

similar

information “That'd be nice if they were together. Orders around orders.
Orders can stick together.” [P1]

Focusing on Go-to action "I believe that social determinants of health are important.

key items over However, during my admission process, I do not check the
information background social determinants of health. It is crucial for social workers
types details and us to better understand the patient, but it is not my

initial priority. When I first receive patients, I do not check
the social determinants of health." [P26]

“l always want to know what orders are because these
would be done right away.” [P22]

Removing “The additional report things have a fall risk timeline, but
redundancy then there's a fall risk injury (information card). I just feel
like it's totally redundant.” [P22]

“The card, ‘Getting to know me,” I feel like this was
redundant with ‘About me.’ I honestly never use this.” [P5]

Easy-to-use Unnecessary “We cannot see the treatment team unless we do another
design steps to the click here and check the treating team.” [P26]

desired

information “...a lot of people have a hard time with, like, everything's

here but you have to click a lot to get out of here, right? If
there's a transfusion order, this shouldn't be bold or an
asterisk (on the order name). There should be an order you
need to give blood or something that you could click on...
Why do you need extra things to press?” [P22]

https://preprints.jmir.org/preprint/68906 [unpublished, non-peer-reviewed preprint]
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“I really don't use this summary page that much, because it's
just so overwhelming. I guess it's just too many things there
that I don't even know, like how to navigate it, which is why
[ made my system, which is more clicking.” [P5]

Discussion
Principal Results

The study highlights the importance of aligning EHR nursing summary design with nurses’
cognitive workflows, demonstrating that nurses prioritize and organize information in ways that
make sense to them. Concise, relevant information allows nurses to quickly review a patient’s
status, while strategically grouping related data helps them navigate and interpret complex
information more efficiently. The current nursing summary contains overwhelming amounts of
information that is often presented ineffectively, necessitating extensive searching to consolidate
scattered data. The findings indicate a significant need to remove less relevant information from the
summary. Also, nurses emphasized the importance of unit specimen, activity, diet, and hospital
problems in their design output, suggesting these are the key information types for patient
overviews. Nurses tended to prioritize obtaining information on current problems, daily living
status, or treatment plans. Medical history or miscellaneous notes can be a source of information
but are not always necessary for the initial patient overview. Our findings are consistent with prior
work in which clinicians used a limited number of clinical information concepts at the time of
patient admission, suggesting better electronic data management strategies, including the priority
display of frequently used clinical concepts.'

Participants strategically positioned information cards to align with their cognitive workflow
by placing relevant cards adjacent. The adjacency of information often signifies the similarity or
relative importance of the information.'® Previous studies have also emphasized the benefits of
placing paired EHR information adjacent to each other on the screen to facilitate user interface
navigation."” " Some information pairs nurses identified with high frequency did not align with the
current nursing summary layout. For example, orders and hospital problems, orders and vital signs,
orders and point-of-care-testing order, and point-of-care-testing order and activity were frequently
located next to each other in the participant designs, but not in the existing layout. In addition to the
adjacent placement of relevant information, top-to-bottom organization of information was
commonly found in the designs. The placement of items at the top of the screen naturally calls
attention to those items.” Instead of scrolling down for details on the screen, nurses tended to place
good-to-know but not essential information toward the bottom of their designs.

Strengths and Limitations

These findings show the value of co-design—actively involving nurses in the design process
—to create an EHR nursing summary that better supports their needs. By prioritizing the most
relevant patient information and streamlining the data presentation, the study offers design
strategies that could alleviate the EHR burden of navigating from one piece of information to
another. The identified design strategies could enhance efficiency and support the NBRC’s mission
to reduce the overall burdens on healthcare professionals.'?

While this study successfully identified nurses’ information preferences aligning with their
workflow, it has limitations. We did not necessarily capture the complete paths and hierarchy nurses
navigate to access necessary content. Individual nurses may possess different mental models for
processing information, suggesting the need for complementary methods such as a think-aloud
approach to provide real-time cognitive insights and a comprehensive understanding of information
search and use. Furthermore, since the study used a single patient case from one vendor EHR, the

https://preprints.jmir.org/preprint/68906 [unpublished, non-peer-reviewed preprint]
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scope of information types may vary slightly across different patient cases or vendor EHR systems.
Factors such as the participants’ specific work environment (e.g., surgery unit vs. internal
cardiology unit), shift (morning vs. evening), and nursing experience (novice vs. expert) may also
influence their priorities and responsibilities, underscoring the importance of considering these
variables in future research.

Conclusion

This study provides valuable insights into nurses’ preferences and strategies for organizing
information in an EHR nursing summary, underscoring the need to redesign the layout based on its
practical use. We emphasized the significance of reducing less relevant information and optimizing
the layout according to nurses’ information priorities. These efforts have the potential to improve the
usefulness of the current nursing summary. The direct involvement of nurses as co-designers holds
promise for developing user-centered EHR tools that support nursing cognition, decision-making,
and workflow.
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