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Abstract. Software is often designed based on the designer’s mental model rather than the user’s. To correct
this, we created personas (archetypes) of nurses using observations and semi-structured interviews. We
developed and evaluated patient monitoring display prototypes for each persona. Among 11 ICU nurses, we
found that the majority of nurses preferred a parsimonious data representation with large numbers and
waveforms allowing all relevant data to be visible. Using personas and paper prototypes is an inexpensive
and effective way to assess nurses’ requirements and design preferences.
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Introduction

In the past, patient monitors were developed primarily for anesthesiologists to observe
patients during surgical operations. Nurses, however, are now the largest number of
monitor users. Their work design, tasks, information needs and mental models are often
different than anesthesiologists. Novel graphical designs for anesthesiologists resulted
in increased speed of adverse event detection and more accurate diagnoses (1-3), but
these kinds of designs have received only modest attention for nurses (4, 5). New
monitor designs for nurses are needed to better match their information needs.

We describe a new method, personas, to elicit user requirements for a new patient
monitor design. Personas are archetypes of users that reduce the bias of typical focus
groups where more aggressive users can overwhelm others’ opinions (6-8). Personas
can increase the usability and actual usage of the devices (7). We developed and
evaluated prototype monitor designs based upon four personas.

Objectives

This article describes: a) nurses’ information needs for monitoring based upon
observations and semi-structured interviews, b) related personas, c) prototype monitor
designs for the four personas, and d) findings from prototype evaluations.

Methods

Sample and setting. We interviewed 10 MICU nurses from the University of Utah
Health Sciences Center to determine personal differences, goals and related
information. Next, 11 MICU nurses evaluated paper monitor prototype designs for
usability and preferences. The study was approved by the local Institutional Review
Board.

Personas and Prototype Designs. To create personas, we asked nurses semi-structured
questions about their care goals and demographic information, e.g., “What’s your goal
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in patient care?” Among others, key variables were: age, whether nurses were
technologically-savvy, their nursing expertise, and whether they were more proactive
or reactive in their approach to work. Using these key variables, behavioral profiles
were created for each nurse. Later, similar profiles were merged to create four diverse
personas, archetypes that differed on at least one major variable.

The first persona was Melissa, 30 years old, experienced in the ICU, familiar with
computers, and proactive with treatment plans. Possible supportive features are access
to knowledge on a wide range of information, charting on the screen, the ability to
write tasks for the next nurse, distinguishing alarms according to urgency, and
customizing the display to individual needs. The prototype in Figure 1 was designed to
satisfy these needs.
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The second persona was Rosanne, 60 years old with decades of ICU experience.
Although familiar with computers, she does not like them and avoids them when
possible. Rosanne wears bifocals and sometimes has a hard time remembering little
things. Supportive features include: visibility from afar, information to avoid moving
between locations, simplistic design, and one button interactions.
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Figure 2: Parsimonious, static prototype, showing
basic information. Filling levels of medication are
visible from afar. The text/font size can be adapted
with one button. Notes can be taken on the screen,
and coworkers can be contacted with one button. The
display also allows the nurse to see recently issued
doctor’s orders from inside the room.
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Carter, the third persona, is a novice
in the ICU, with six months of experience.
By independently reading books, he gradually figured out the big picture of patient
monitoring. New devices are his passion. A useful display provides him with all
additional information when needed, e.g. how to perform rare tasks or what the change
in a specific vital sign might mean. Trending information helps him grasp the big
picture, and a task list helps him organize his day.
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Joseph is new to the ICU. Being reactive, he waits until someone tells him what to do
or something happens before he goes into action. He likes focusing on completing all
tasks with no interruptions. Being more social, Joseph asks others how to do
procedures and when such procedures are necessary. The display is simple and easy to
understand (intuitive). This allows him to see and organize upcoming tasks, and allows
him to consult others.
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Prototype evaluation procedure. All four prototypes were presented to nurses in
random order. We explained each element of the prototypes and asked participants’
opinions about novel patient monitor displays. We asked users to comment on the
intuitiveness of the content, requiring that they tell us how they’d expect something to
work before informing them of our actual implications. Then nurses chose the display
they felt was most useful for their own way of working as well as the one they
preferred most. Finally, we asked them to construct their own personal prototype by
combining elements from all prototypes in order to distinguish preferences about single
elements within displays.

Results

Among participants, six nurses matched the persona Melissa with 83% of their self-
assessed behavioral variables (see Figure 1), two matched Carter at 75% (Figure 3),
one matched Rosanne (Figure 2) and two matched Joseph at 83% (Figure 4). Nurses
chose the prototype designed for their persona 45% of the time. Pure chance would
have been one out of four or 25%.
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Perceived Usefulness. The second prototype, Figure 2, with large display elements
and no necessary interaction was perceived as most useful in daily work by 5 of the 11
nurses (45.5%). Figure 1, integrating more data and minimal interaction, was chosen
next at 27.7% (3), followed by the interactive and high information content in Figure 3
(2). The guided display for a novice, Figure 4, was lowest (1).

Usefulness of single elements. Eight of 11 nurses deemed these elements most
useful: The ability to administer medications by scanning them, seeing current orders,
and medication compatibility. Next, nurses chose: Charting on the screen e.g.
temperature, urine output, and neurological status (n=5), setting up tasks for other
nurses (5) and the large waveforms in Figure 2 (5). 4/11 nurses chose the medication
representation (4) as well as the communication (4) on Figure 4. Only three nurses
chose the smaller waveforms on Figure 1, and 3/11 chose the task list on Figure 4.

Preferences. The simple prototype, Figure 2, was preferred by 36% (4/11). This
was closely followed by Figure 1 (3/11) and Figure 3 (3/11). Only one nurse preferred
Figure 4, the guided prototype.

Discussion

The use of personas allowed divergent displays to be developed and evaluated. In this
study, nurses preferred a traditional physiological display with parsimonious elements,
large fonts and all essential data remaining visible. Nurses chose displays with which
they were most familiar. The next most preferred display included complex data and
interactions. The implications of these close preferences may mean that designers
should create a display for some nurses that is parsimonious with large fonts and have a
second, selectable display with complex interactions, integrated data and access to
knowledge resources for others.

The use of personas is economical in time and programming resources because major
display elements can be determined before any software coding occurs. Most
importantly, differences between the designers’ ideas and nurses’ information needs
can be elicited, e.g., in this study nurses wanted a task list showing additional tasks
beyond those usually performed during a shift. Overall display preference was less
useful to designers because two of the displays scored nearly the same. The more
helpful aspect was single element selection. This allows designers to combine elements
into a display that was not yet conceived. In the future, researchers will want to include
this component into their persona analyses.

This study was limited by the relatively small sample size of 10 and 11 nurses.
However, Nielsen (9) indicates that even 5 to 8 users can detect 80% of design flaws.
While many nurses’ choose the prototype designed for them, to reach a higher match in
future studies, the prototypes could be modified to even more closely match the nurses’
specific expectations.

The prototype evaluations also occurred in the ICU setting, an environment where
inherent interruptions could have impacted nurses’ attention during assessments.
Further, nurses’ preferences might change with more exposure and practice (10). In the
future, informaticists will want to provide more training and practice before asking the
users about preference and usefulness.
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Conclusions

Using personas allowed us to imagine a broad range of diverse functionality in the
initial prototypes, a robust start to discuss possible features with nurses. In the future,
researchers could spend more time enhancing and verifying the constructed personas
with nurses before designing the display prototypes. This would allow displays to be
designed even more accurately to meet the personas and ultimately nurses’ information
needs for patient monitoring displays. The next steps in this research will focus on
expected information content of the highly preferred and compare novel ways of
representing data.

Acknowledgements

The authors would like to thank Lauren Vanleeuwen, Dwayne Westenskow, Maral Haar, Frank Drews, Kai
Kueck, Matthias Gorges, Jim Agutter, and Karen Nye for their thoughtfulness and assistance in this project.

References

I. Gurushanthaiah K, Weinger MB, Englund CE. Visual display format affects the ability of
anesthesiologists to detect acute physiologic changes. A laboratory study employing a clinical display
simulator. Anesthesiology. 1995 Dec;83(6):1184-93.

2. Jungk A, Thull B, Hoeft A, Rau G. Evaluation of two new ecological interface approaches for the
anesthesia workplace. Journal of clinical monitoring and computing. 2000;16(4):243-58.

3. Agutter J, Drews F, Syroid N, Westneskow D, Albert R, Strayer D, et al. Evaluation of graphic
cardiovascular display in a high-fidelity simulator. Anesthesia and analgesia. 2003 Nov;97(5):1403-13.

4. Agutter J, Albert R, Syroid N, Doig A, Johnson K, Westenskow D, editors. Arterial Blood Gas
Visualization for Critical Care Clinicians. Annual meeting of the society for technology in anesthesiology;
2006; San Diego, CA.

5. Effken JA, Kim NG, Shaw RE. Making the constraints visible: testing the ecological approach to
interface design. Ergonomics. 1997 Jan;40(1):1-27.

6. Cooper A. The Inmates Are Running the Asylum : Why High Tech Products Drive Us Crazy and
How To Restore The Sanity. Indianapolis, IN, USA: Macmillan Publishing Co., Inc. ; 1999.

7. Cooper A, Reimann R, Cronin D. About Face 3: The Essentials of Interaction Design. Wiley;
2007.

8. Beyer H, Holtzblatt K. Contextual design : defining customer-centered systems. San Francisco,
CA: Morgan Kaufmann Publishers; 1998.

9. Nielsen J. Usability Engineering. San Francisco, CA: Morgan Kaufmann; 1993.

10. Staggers N, Kobus D. Comparing response time, errors, and satisfaction between text-based and

graphical user interfaces during nursing order tasks. J Am Med Inform Assoc. 2000 Mar-Apr;7(2):164-76.

Email address for correspondence Sven.H.Koch@Gmail.com



mailto:Sven.H.Koch@Gmail.com

