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The instrument arrangment was a key factor
in gathering documentation for a prototype
scenario.

Allowing the doctors and nurses the chance
to come into the prototype and arrange

the instruments in what they felt was the
most efficient arrangement gave the design
team insight into the minds of the hospital
employes and people whom they deal with
on a day-to-day basis.

The power of this style of prototyping
senario gives a vast array of information

at any given time. Out of the two day
period that we spent at the hospital we
saw hundreds of variations of instrument
arrangments. This not only gave the
design team design ideas but it also gave
the doctors and nurses the chance to think
through their desicions and then to reflect
on how that arrangement worked.
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Clinical staff arranging instruments during
NKC Hospital study
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Interviews were conducted at the ERs of two hospitals with doctors, nurses,
custodians, security, and other staff. Additional interviews were then conducted
when the modular exam room was set up at North Kansas City Hospital. The
purpose of the latter interviews was to gain further information to facilitate our
understanding of the users within the space and their opinions on size preference for
maximum use and efliciency. This information was deemed helpful for this style

of prototyping because it gave the designers better insight on decision making by
gathering direct information from the end user.

Goals of the interview process:

- To understand the culture of the hospital

- To study the users’ behaviors

- To observe how certain needs are or are not met

- To quickly immerse ourselves into hospital situations by observation and
asking questions

- To quantify the need-based standards such as capacity [square footage] and
equipment needs for pre-design or evaluation clarification

Sample questions from our interviews and why we asked them:
1. On average, what is the maximum amount of time (in hours) a patient will be in
the ER?
a: <1
b: 1-4
c:5-9
d: 10+
This question was used to gain an understanding of the maximum amount of time
patients will be spending in the ER, from waiting time till discharge. This information
helps designers in making decisions on the comfort level of the room.

2. What type of equipment is needed in the exam room at all times, and how many

of each?
Gas gauge Cabinet(1 2 3 4)
Sink Computer
IV pole Needle disposal
Trash can Monitor
Chair

This question was asked so that designers could understand the exact equipment
associated with each room and understand and allow for sufficient space and adequate
placement of the equipment that would best fit the staff and patients.
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3. What equipment would be brought into the room depending on the case?

Gurney

Crash cart

X-ray machine

EKG machine

Respirator
This question would give designers an understanding of the equipment that is not
standard in the room, and thus will be brought into the room depending on the case at
hand. This question is important to designers as not only are they designing for space
and interaction in normal time, but also having ro plan for added equipment and staff
in times of crises.

4. How many people are usually present in the exam room at the same time?

a: 0-2

b: 3-5

c: 6-8

d: 9+
This question would help determine the amount of square footage required per exam
room. It would also give clues to the minimum number in the room at a given time
and the maximum number in times of crises. This information is important for
designers as they need to understand that the room needs to flex and expand when
needed according ro the of number of occupants at any given time.

5. How long does it usually take to set up the ER exam room?
a: 0-4 minutes
b: 5-9 minutes
c: 10-14 minutes
d: 15+ minutes
This question would be significant in dealing with space and time.

6. What room size you feel is adequate for a good ER exam room?

a:10°x12’

b:12’x12

cl12’x14

d:14’x14’

ecother
For dealing with individual hospitals the desired room size changes depending on their
types of emergencies. 1his question would help to understand the room sizes that the
staff from a particular hospital may feel that they need and would best fit their culture.
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Emergency Room Evaluation Questionnaire - Flexibility and Functionality

Comfort of room

Size of room

Lighting

Ability to sanitize
Electrical outlet placement
Storage

Accessibility

Placement in hospital
Placement with respect to nurses’ station
Ventilation

Computer placement
Equipment in room
Accessibility to restrooms

How we did it:

Starting from the first visit, we asked individual personnel at the hospitals — where our
team conducted observations and prototyping — how things worked in the ER exam
rooms, and how the protocols were usually run. Then we asked these questions during

the two prototyping days when we invited the staff at the hospital to interact with our
modular exam room as a group. We also asked for their responses to these questions on an
individual level.
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ANALYSIS

In the preliminary stages of our project,
our group collected data on the hospital as
a whole. As we redefined our problem, we
started to narrow our field of information
toward the direction of our project. This is
important because in order to understand
our problem we needed to first know where
in the hospital system a problem might
exist. The bulk of our time was then spent
observing and discussing in our group
meetings. The observation process gave

us the information needed to build the
mock exam room and run through a set of
scenarios. The two days we ran our scenarios
we tested for location of instruments, size
of cabinets and counters, and locations of
the gurney. Though all of this information
is extremely important, we became more
interested in a single outcome: the size of
the room. You can see that though testing
for something very specific we kept our
research broad and built a room that could
produce an array of findings. In this project,
however, all of those findings were applied
directly to the primary issue of room size.
We considered the routines in the room
with which the nurses and doctors were
currently familiar. For this reason, it was
crucial to design a room in which the
instruments could be manipulated so that
the nurses and doctors could arrange them
as they saw fit to perform their jobs.

Clinical staff participating in NKC
Hospital study




ABSTRACT

SITUATION

CONSTRUCTION

PROTOTYPING

DOCUMENTATION

DISCUSSION
ANALYSIS

CONCLUSION

APPENDIX

ANALYSIS

The scenarios proved to us that the
minimum size room of 10’x12’ was too
small. We chose to begin testing at this

size based on the American Institute of
Architect’s standard of 120 square feet. We
used the 14’x12’ room size as our largest and
12°x12’ as our medium. In each scenario,

the doctors and nurses preferred it larger
than 10’x12” but agreed that 14’x12’ was

Clinical staff participating in task
too large. analysis study at NKC Hospital

This information proved that for North
Kansas City Hospital, the current room

size of 10’x12’ was too small, but to simply
make the room bigger would not solve

all problems. The testing proved that if a
room gets too large it would be hard to
work with the instruments within it. The
information we found also proves that by no
means can this size be considerd a univeral
standard since it is designed for the nurses
and doctors at North Kansas City Hospital.
Therefore, even though we designed the
system, we designed it using a process that
is based on the input of the user and could
easily be replicated by others to obtain
comparable results. The system is important
because we created a way to collaborate with
other professions to optimize compatibility
and user interface.
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There were some limitations that we
encountered during the process. The first
was the communication factor between the
hospital and the design group. It is extremely
important that anyone involved in the
process be able to identify the final goal.

We targeted specific goals in this project,

the first being our overall goal of creating

a user-centered design process which the
user can replicate and implement in a given
environment. The second goal was to find the
most efficient room size at North Kansas City
Hospital. This goal would assist the hospital
to use this system to improve the efficiency
of their existing ER. Another limitation is
finding a place to test a full-scale mockup.
For example at North Kansas City Hospital
we used an entire vacant inpatient floor to
run our scenarios. The high ceilings allowed
us to use ladders with lights and cameras

to clearly document our process. It is also
important to have adequate space around the
room in order to accommodate the various
particpants and equipment.

Professor’s Richard Branham and Kent
Spreckelmeyer with Frank Zilm

Clinical staff participating in NKC
Hospital study
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RECAP

We created a prototype tool for hospitals to redesign
existing ER examination rooms. By using a full scale-
model and allowing the real users to interact with
different room configurations we could find opputunites
for change that normally cannot be seen in plans or
diagrams. Our hope is that our tool can be used in other
areas of the hospital as well. Our Kansas City study can
be viewed as an example of the potential this project has
to transform an environment. For our group of twelve,
it was a project with a specific purpose. Our full-scale
interactive ER examination room model provided the
most efficient and cost-effective tool in order to define
room size and configuration along with equipment
opportunites in ER examination rooms as cultural
specific sites. By getting real feedback from doctors and
nurses within a full scale ER exam room we were able

to gain insight into their thoughts about how an exam
room should be configured.

In terms of the Kansas City study we found:

A room size of 12’x12’ was the most effective solution for

the ER at North Kansas City Hospital.

A two-day testing period seemed to provide the optimum
amount of time to collect a wide range of user data and

feedback.

We interacted with approximately twenty-five physicians,
nurses, designers and administrators, which seemed to be
a sufficiently large population to get a range of opinions
and perceptions.

The raw materials for this project cost approximately

$2,850.
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Lumber
Cutting/stapling
Foamcore
Cardboard
Spring clamps
Vecro
Fasteners/glue
Tubing/wiring
Office supplies
Food

Printing
Video/camera tape
Transportation

Other

Total

150
125
125
100
100
400
100
100
100
150
500
250
450
200

$2,850

56



ABSTRACT

SITUATION

CONSTRUCTION

PROTOTYPING

DOCUMENTATION

DISCUSSION

CONCLUSION

APPENDIX
BUDGET

QUANTITATIVE
QUALITATIVE
BIBLIOGRAPHY
GROUP

SPECIAL THANKS

Aug. ‘06

R. Branham and
K. Spreckelmeyer
came to us with
proposal

Sept 15th

Visit KU Med!
Compared old ER to
new ER. Saw new
medical technology

Dec. 9th

Lunch with Kent and
Richard to discuss
next semester goals
and processes

Feb. 3rd- 4th
Started and
completed construc-
tion of modular
emergency exam
room

Feb. 16th
Velcro was added to
exam room

March 9th- May19
Organized documenta-
tion, Compiled data,
Analysed data, Wrote
Report of Findings

Sept. ‘06
Started meeting
once a week

Sept 23rd
1st visit to St. luke’s
1st time observations

Dec. 27th
1st visit to NKCH

Feb. 10th
Presented outline and
mock-up to Frank Zilm

March 6-7th
Testing Days at NKCH
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This short survey is being conducted as a part of the student project from the
University of Kansas. The purpose of this survey is to evaluate the user experience
and the efficiency of task performance.

This survey will be conducted at North Kansas City Hospital.

Your participation in the survey is voluntary and your responses to the survey will
remain confidential. Your identity will not be associated with the results of the study.
If you have any questions, please contact Chang Ting-Ray <tingray@ku.edu> or
Professor Richard Branham <Richard.branham@gmail.com>. We sincerely appreciate
your participation in the survey. Thank you!

1. Please tell me your position: ___ Doctor ___ Supervisor __ Nurse __ Other

2. How long did it take you to set up the display in this model?
_ 1-4mins __ 5-9mins __ 10-14 mins __ 15 mins and above

3. How long does it take for you to set up the equipment in the ER room?
_ 1-4mins __ 5-9mins ___ 10-14 mins __ 15 mins and above

4. How satisfied do you feel with the finished display that you set up in terms of
functional use?
_excellent ___good __ neutral __ satisfied __ unsatisfied

5. How satisfied do you feel with the ER room where you work in terms of
functional use?
_excellent ___good __ neutral __ satisfied ___unsatisfied

6. How many people do you think will be able fit in this space for at least one
section of treatment? (patients, family and friends, doctors, nurses, workers)

__lto3people __ 4to6people __ 7to9people ___ 10 and above
7. How many people do you usually expect in the ER for at least one section of

treatment? (patients, family and friends, doctors, nurses, workers)

__lto3people __ 4to6people 7 to9people ___ 10 and above

THANK YOU FOR YOUR PARTICIPATION!
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Emergency Room Questionnaire

10.

11.

12.

. What is the purpose for the room and how is it used?
. What equipment is standard in the room? What is brought in?

. What is the typical usage of the room? (please try to describe it step by step)

How long does a patent usually need to be in the room? Minimum to maximum?

. What type of workers are in the room? How many people are usually present in a

room?

. What types of conditions is the room equipped to handle?

What are the room’s capabilities?

. Are family members allowed to stay in room?

. What types of patients are treated in the room? (please try to list as many as pos

sible )

What are the everyday problems in terms of using the room? (please list as much

as possible)
How would you envision the room being set up to function efficiently?

Is there any suggestion related to the ER design that you would like to point out?

Thank you very much for your participation!
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Facility-Guidelines-Institute. (2006). Guidelines for Design
and Construction of Health Care Facilities. Washington, DC:
The American Institute of Architects.

Hosking, S., & Haggard, L. (1999). Healing the Hospital
Environment: Design, Management and Maintenance of
Healthcare Premises. New York: E&FN Spon.

Keoleian, G. A., & Menerey, D. (1994). Product Life Cycle
Assessment 1o Reduce Health Risks and Environmental Impacts.
Park Ridge, NJ: Noyes Publications.

Kirk, S.J., & Spreckelmeyer, K. E (1998). Enhancing Value
in Design Decisions (Second ed.).
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Practice Medical Facility Examination Room. University of
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Kent Spreckelmeyer

Professor Architecture

Lauren M. Deck

Industrial Designer/
Architecture

Imdeck45@gmail.com
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Matthew Hutcherson

Industrial Designer/
Architecture/Painting

matthewm.hutcherson@gmail.com

Jana L. Silverman

Industrial Designer/
Business

jalsilve@ku.edu

Kiki Chandler

Industrial Designer/

Anthropology
kiki@ku.edu

Richard Branham

Professor Industrial Design

Justin Eakes

Industrial Designer/
Architecture

justineakes@gmail.com

Ting-Ray Chang

Interaction Designer/
Painting

tingray@gmail.com

Art History

nbonebrake@gmail.com

Natalie V. Bonebrake

Industrial Designer/

Meiting - Avy Chan

Industrial Designer/
Psychology

avy@ku.edu

Derek [DJ] Gregory

Industrial Designer/
Engineering

deejgregory@gmail.com

Hannah Fiechtner

Industrial Designer/
Mathematics

hannahf@ku.edu

—

Lauren N. Daly

Industrial Designer/
Engineering

Idaly@gmail.com
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To the sponsors and instructors:

Frank Zilm

Richard Branham
Kent Spreckelmeyer
Jeremy Schellhorn
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