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FIGURE 4

cal records accessible from the tabs on the bottom. The
detailed clinical records accessed through the menu items
are placed on multiple tables. They are logically organized
in multiple tables. The readability and accessibility for the
complex medical data benefit from the module-based
content organization.”?

The tertiary menu items belonging to some of the
bottom tabs always appear on the left column. Those are
also clearly isolated from other higher level menus; their
consistent position makes the menus easier to access.
However, these menus are displayed within table cells that
also display other non-menu items. Selectable items and
non-selectable items should be treated differently for easi-
er navigation. In addition, the alignment and size assigned
to the tertiary menu cells are not uniform. Establishing a
single arrangement and graphic treatment for the tertiary
menus will improve the workflow.
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3.3 EASE OF NAVIGATION
Addresses current issues of navigation that affect data flow
and user orientation

Overall, navigating the VistA cpRrs tool is relatively
simple considering the amount of data that the tool car-
ries. One of the most factors supporting the simple naviga-
tion is that VistA cPRS is a single-page interface which
does not require Back and Forward buttons. It displays
multiple-column two-dimensional menus with tabs. They
provide a good overview of selections, simplified actions,
and faster choices.** Users can easily move to discrete sec-
tions of a patient’s medical record and have these entirely
displayed through the use of these tabs without a concern
for how many levels they have drilled down from the main
screen.

Some moderate restrictions, such as requiring users
complete necessary steps before moving forward can
help users stay better oriented within the workflow. For
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example, as the tool launches, users must select one
patient. After fulfilling this required step, users are able to
access the clinical data, or the primary menus located at
the top such as selecting patients, inquiries, providers, and
primary care.

Accessing the clinical data is made straightforward by
the bottom tabs. Once a patient is selected, it starts with
the default cover sheet, which is a summary of the selected
patient’s health records. The rest can be effortlessly ac-
cessed one by one through other tabs. However, these tabs
need to be improved. First, the titles for tabs should be
rethought through out. Even though these tabs have “task-
based” titles, they serve more as informative separations
rather than actual action-based objects. Also, having the
title such as “Meds” is not effective considering the entire
tool is about medication. Another example would be the

“D/c Summ” tab, which displays the selected patient’s dis-
charge summary. A more descriptive and comprehensible
label, such as “Discharge Summary” will communicate
much more clearly.”” Second, there must be obvious visual
distinction when one of the tabs are activated (selected).
The single tone of grey and corresponding type treatment
applied to both active and inactive tabs do not provide
such a necessary visual cue (FIGURE 5).

Selecting patients is the significant workflow process
of the VistA cPRs tool. Patients are selected through
the “Patient List” feature which provides patients’ names,
types, etc. The ability to scroll through the lengthy patient
list is useful because scanning the names of patients can
help users recall the precise spelling of a desired patient’s
name. However, the box was too small for the amount of
information it provides. This misuse of space is height-
ened by the fact that there is so much empty space to the
right of this list. What one finds in that empty space is
the “Save patient list setting” button, which really doesn’t
belong on the “Home” screen in the first place. Providing
the option to “search” for patients is obviously a necessary
one. However, placing the “Sorting” options as a primary
functionality is not suitable. The list sorting option should
not be the primary option; this option should be placed
appropriately, below the search field to reflect the proper
sequence of interaction.
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3.4 ICONOGRAPHY
Addressing current icon use in VistA CPRS to suggest more
representative iconography per available user functions

Unlike the AHLTA GUTI that has a significant usability
flaw through the overuse of icons, the VistA cPRS GUI
does not contain many icons. Limiting the number of
icons benefits the communication if they are not dis-
tinctively designed since redundancy is harmful to good
communication.”® With these guidelines in mind we
recommend that icons are utilized to represent particular
objects and functions within the VistA cprs Gul. For
example, the VistA cprs system does not provide any
universal, permanent features, such as a function/task-
based tool bars, that a user can recognize and use consis-
tently throughout the interface. It should be provided at a
very clear and prominent place where it can be accessed
readily and easily. Instead, the “Flag” button, “Remote
Data’, “Reminders, and “No Postings” buttons, which are
not critical features, are placed at the very top, next to the
patient name header, i.e. the primary real estate. These
features can be better represented through well-designed
icons clustered in a new tool bar.

Generally, the icons existing within the VistA cprs
GUlI are not effective; they do not clearly represent their
functions or objects. The icon for “Reminder” placed
on the top menu bar, as an example, is not compelling
because of poor conceptualization and execution. The icon
represented by a clock image can be perceived as many
different meanings other than a reminder. A clock image
can represent: time in general, the current time, schedule/
appointment, time-sensitiveness (urgency), etc. Using an
image which can potentially mislead users should be been
avoided during the stage of conceptualization. In addition,
the substandard graphic quality makes the icon difficult
to recognize. Exiting icons are complex and distracting by
having too many unnecessary colors, shapes, and details.
It requires articulated visual treatment for better commu-
nication (FIGURE 6).

. Fostings
Flag ﬁ AD

FIGURE 6
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There is another issue with the “Reminder” button.
The “Reminder” button in the top menu bar is placed
in-between other text-based icons. Indeed, this is the only
graphic button on the top menu bar. This menu looks
disconnected from other buttons on the same menu bar
because of the inconsistent visual treatment. An icon
group should be juxtaposed with the harmoniousness as a
family of icons for compelling display.*’

Some icons within the VistA cPRs GUI carry same
or similar images while representing different functions
or objects. This creates a problems because those indis-
tinguishable icons require effortful and delayed recogni-
tion.”® For example, the image of a white piece of paper,
also known as a document icon, is used to represent both
“Standalone Note,” and “Interdisciplinary Entry” Obvi-
ously, these two icons look acutely similar. In addition,
the clock image appearing on icons for “Reminder Due;
“Reminder is Not Due,” and “Reminder is Not Applicable”
is another instance where icons are extremely difficult for
users to distinguish them. Finally, the folder image has
also been used redundantly (FIGURE 7).

3.5 COLOR
Addressing the current color scheme related to text and
graphic elements within the user interface and the proper
alignment to user workflows and information hierarchies to
ease navigation, create emphasis, and warn users through
the application

Overall, the color scheme for the VistA cPrs inter-
face is clean and neutral. It also uses a limited number of
colors. The limited number of colors and the calm and
neutral color scheme make the content easy to read. This
is beneficial because the application of contrasting and
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vibrant colors to a GUI can cause poor readability and
confusion, and also overwhelm and mislead users.”” How-
ever, there are areas within the VistA cPRs GuI that can
potentially benefit from the improved color treatment. For
better information display, and faster and more precise
communication, color must be fully utilized; color can be
applied to label, to measure, to represent or imitate reality,
and to enliven or decorate.®

We observed that the VistA cprs GuUI does not exploit
color to effectively draw attention to warning situations.
Color is a useful element to emphasize certain informa-
tion that users need to pay immediate attention. For
instance, the tool should display any abnormalities within
patients’ medical records: such as blood pressure, choles-
terol, glucose, calcium, hemoglobin, etc. An appropriately
chosen contrasting color can be a great utility in this situa-
tion. The default text color (black) for the VistA cPRS GUI
easily permits such distinction to be designed. In short,
colored labels can easily emphasize objects to warn users
who must make precise decisions in the limited patient-
caring time.

The display of medical records should benefit from
color-codes. Many medical records such as blood pressure,
cholesterol, glucose, calcium, hemoglobin, et cetera, are
quantitative data. Color can be applied to represent ranges
of values as found in cartograms. Or, it can even be simpli-
fied to three colors to represent: Below Normal, Normal,
and Above Normal. Competently utilized color codes can
increase productivity in many tasks.”'

Another example for applying color codes during the
startup session when users are selecting a patient from the
Patient List pop-up window (FIGURE 8). Users can scroll
down this long list to search for patients’ names, types,

£ = Reminder Category
ﬁ Reminder iz Due
Feminder iz not due, but iz Applicable
@ Feminder iz Mot Applicable
? Reminder status has not vet been evaluated

& % b Feminder has an azzociated B eminder Dialog

ﬁ@@ E Feminder's aszociated Reminder Dialog has
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etc. Apparently, there are four categories of patient types:
Patient, Inpatient, Outpatient, and Image patient. All
four patient types are displayed in the default black text.
Applying subtle color codes to distinguish categories will
speed up the process in the case of selecting a patient by
type. Even putting small color dot indicators (such as color
coded square bullets) next to the names in the list will of-
fer more rapid navigation (FIGURE 9). Such a color coding
technique is particularly beneficial when users search for
the desired patient from the lengthy patient list.

Color can be used to provide visual clues for menu
status. One problem with the menu tabs on the bottom
of the VistA cprs interface is that there is a minor visual
distinction between the active and inactive tabs. The tabs
are presented in a single tone of grey and do not provide
an adequate visual distinction. There is a very minor
extrusion, but no clear header or other distinguishing
visual cues to let users know which section they are in.
The status of menus can become more obvious through a
proper color treatment.

3.6 TYPE TREATMENT

Addressing current use of specific font families, sizes, and
treatments and the need to redevelop master and more
cohesive style sheets for use in all modules of VistA CPRs, in
addition, this section addresses current issues of legibility,
readability and navigation related to type treatment.

Overall, the cPRs interface is text-based. Type
treatment is essential to effectively organize and display
text-based contents. However, the VistA cprs interface
does not distinguish those text-based contents through
typography. Letters appearing on the top main menus,
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tabs, titles for object, and text for various health record are
handled with the same type treatment. Users can benefit
from accessing visually distinguishable text-based content
especially when great amount of text is displayed simulta-
neously. Typeface, size, weight, or italicization can be ap-
plied to create visual distinctions for classified contents.”

The interface does not take advantage of typography
in a way that best utilizes emphasis for critical warnings
and alerts. When the system displays a patient’s medical
records, the system should emphasize certain keywords,
terms, or other areas where users should pay attention
such as diagnosis, abnormalities, allergies, etc. The ability
to create emphasis within a large body of running text will
enhance the communication enormously. The standard
form of typographical emphasis within a body of text
is italicization. Other typographical techniques such as
boldface, small caps, change in color, underline, combin-
ing different font, and/or manipulating the space around
letters, words, and lines can also be employed to create
such emphasis within running text.”

Effectively displaying large amount of text-based
medical records to the VistA cpRs users is a significant
challenge. In fact, we found several instances that the
screen becomes visually overwhelmed while being filled
with quantities of text. In this case, readability is the key to
establish better communication.

“Good, readable type depends upon many factors: the
type size, the distance from baseline to baseline, the length
of the line, the organization of the text into paragraphs
and sections, the arrangement of typographic elements,
the treatment of color and images, etc. All characteristics

and elements must be carefully chosen”**
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For example, the text displayed within tables creates
the overwhelming impression because they fill up the
table cells without enough breathing space. The margin
can be expanded to provide a more user-friendly orienta-
tion to the text, this increases user efficiency. This can
easily be accomplished through increasing the padding by
1 or 2 pixels inside of each table cell. This will be one of the
several enhancements to increase the readability.

4. HYPOTHESIZED NEW VISTA CPRS GUI

Through the assessment of the current VistA CPRS GUI,
designers and engineers at p11M have addressed solu-
tions for each design area identified above. We believe our
approaches for enhancement under each area below will
improve the VistA cPRS GUI:

o Information Architecture and Hierarchy
« Content Realignment

« Ease of Navigation

o Iconography

« Color

o Type Treatment

4.1 INFORMATION ARCHITECTURE AND HIERARCHY
Through a detailed, data-profiling process, p11m will review
all existing features, data and metadata within the VistA
CPRS interface to determine its quality, necessity, and
potentiality for other use. prim will reclassify menus, sub-
menus, and all other components to generate logical orga-
nization that will improve the overall usability of the cPrs
GUI. The content structure and hierarchy will be supported
by modules that will also allow the system administrator to
easily control the user authorization while accessing data.

4.2 CONTENT REALIGNMENT

p1IM will research and develop redesigns of the VistA
CPRs interface components to properly align content
modules with tasks. This includes reorganizing entire con-

tent by function and category according to user workflows.

p1iM will establish a programmatic screen structure
providing users predictable patterns for functions and
objects.*® Assigning consistent and designated places for
menu sets and reclassified health records will provide us-
ers a solid basis for easier navigation, legibility, efficiency,
and cognizance.
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4.3 EASE OF NAVIGATION
p11M will review the ways in which users are navigating
the current CPRSs to access information. All menus, sub-
menus and active links will be fully reviewed and recon-
structed according to their necessity and reassessed value.
p1iM will preserve the single-page interface of the cur-
rent VistA cPRrs GUI which allows users to easily access
all features of the VistA cPrs tool. prim will also solidify
the point of reference and source of action in all levels for
easier and faster navigation.*®

4.4 ICONOGRAPHY
p1i1M will investigate options and seek methods by which
the interface can benefit through the use of icons. In addi-
tion, p11M will redesign icons not communicating clearly
align the icons to their functionality, and ensure all icons
are distinctive from each other for better use and recall.”
Icons will be designed as a set; the background, fore-
ground, and juxtaposition of icons will also be carefully
considered. For example, the top menu set where an icon
is mixed with text-based buttons will be rigorously reas-
sessed, then revised.

Removal of misleading or redundantly used icons, and
replacement of ineffective icons with sensibly designed new
icons will enhance the workflow for the VistA cprs GUI.

4.5 COLOR
p11M will develop the color scheme of text and graphic ele-
ments within the user interface and properly align to user
workflows and information hierarchies to ease navigation
through the application. The structured color schemes will
create emphasis (e.g. alerts) and relations (color-coded
contents) for users to rapidly obtain knowledge from the
data provided. Color schemes also help establish style and
identity of the system.

p1iM will fully take advantage of color for informa-
tion display while using it to label, measure, represent or
imitate reality, and to enliven or decorate.* Color will be
utilized to organize AHLTA’s complex and confidential
content, alert users, better display quantitative data, and
improve comfort with an elegant and engaging treatment.

4.6 TYPE TREATMENT

Although VistA cpPrs is a graphical user interface, it takes
a large portion of text. Most of the patient health records
are communicated through text; and functions are often
represented through text. Therefore, a proper type treat-
ment greatly contributes to the effective display of the
various functions and objects. p11M will employ a profi-
cient type treatment for accurate and effortless communi-
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cation of enormous text-based information. For example,
the current VistA cprs Gu1 displays buttons and text

with the same or similar font, weight, and size. p11m will
reclassify text-based functions and objects entirely, then
development ways to apply visual distinction systematical-
ly. p1im will carefully utilize type through choice of fonts,
typefaces, upper and lower case usage, highlighting, and
underlining techniques with typographic considerations
of text arrangement; space between lines, words, and
characters, as well as the spaces between blocks of text and
windows. The improved type treatment will benefit the
VistA cPRrs GUI with better readability, ultimately leading
to higher productivity and efficiency.
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