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Cooking a meal can be a very complex process.  It requires knowledge of the recipe, the 
selection of the proper ingredients, the correct tools (pots, pans) to cook with, and a well-
thought-out plan for how and when the various cooking tasks are completed.  However, anyone 
who has taken spatula to pan knows the frustration that comes with the layout of the kitchen.  
“Why isn’t there more counter space?”  “Why did I store this pan on the bottom shelf?”  “Why 
can’t I ever reach that electrical outlet?”  While most people are familiar with these questions in 
a culinary context, the same questions also prevail in a healthcare setting.  “Why do I always 
have to stretch up to reach the gloves?”  “Why do I have to walk back and forth around the bed 
during patient monitoring?”  “Why can’t I ever see the patient from the hallway?”  In an effort to 
address and eventually alleviate these concerns, a design team of students and faculty from 
Carleton University and Clemson University began research on improving the layout of a 
patient’s room.   

One area where significant research has been done is the headwall of a patient’s bed.  The 
study began in spring 2006, when a prototype of the headwall was designed and built in the 
school of Nursing at Clemson University.  Feedback and evaluations were received from the 
design team, and staff from Spartanburg Regional Healthcare System, (a network of healthcare 
facilities in South Carolina.)  This information was used to construct a revised headwall for a 
prototype room at Pelham Hospital, a member of SRHS.  This location would allow for realistic 
usability data to be gathered with the help for professional nursing staff.  Differences in the 
prototype headwall and what is standard for the industry are outlined below. 

• Prototype headwall serves as a functional tool as well as a design feature, rather than 
simply an “institutional” looking apparatus.  Many of the clinical tools, such as 
medical gas outlets, suction inlets, and variously colored electrical outlets are placed 
out of view of the patient.  This is intended to put the patient more at ease, with fewer 
reminders that they’re in an environment they don’t understand.  

• The access points for the prototype headwall for air, suction, power, and data are 
arranged vertically, to minimize stretching across a patient’s bed to plug something 
in.  These access points are positioned at the side of the bed, for easier and quicker 
access by nursing staff.  All access points are positioned within recommended 
ergonomic reaching guidelines. 

• The prototype headwall has a minimal number of horizontal surfaces to collect dust, 
or clutter.  Additionally, the headwall is elevated by 16 inches, to allow for easy 
cleaning underneath the fixture. These features reduce the amount of time needed for 
cleaning during patient change-over. 



 

 

 

 

 

 

  Because many of the ideas and changes proposed aren’t simply functions of numbers, 
(i.e., increasing number of beds or adjusting levels of staff,) it’s difficult to predict the effects of 
layout changes like those outlined above.  To test the effectiveness of these design changes, five 
typical scenarios nurses may encounter, such as monitoring patient vital signs or initiating and 
administering oxygen were prepared for a typical patient room, as well as the prototype room at 
SRHS.    Forty-two nurses were split into the two different rooms, and asked to complete the five 
scenarios.   

 Several metrics were used in measuring the capability of the headwalls.  For time to 
complete nursing tasks, perceived workload, and a satisfaction survey, no significant differences 
were discovered.  The prototype headwall performed either as well as, or slightly better than the 
typical patient room.  However, the prototype headwall was found to be much more effective in 
ergonomic, and layout (equipment in the way, no easy location to place an object) metrics.  The 
typical patient room was found to generate twice the number of “errors,” (where a nurse would 
move with a high level of ergonomic risk, or have to navigate around a fixture that was 
obstructing motion,) than the prototype headwall. 

 The data from this study, as well as feedback from SRHS staff and the design team 
prompted further revisions to the headwall. 

• The originally proposed location of gloves was too high on the headwall for many 
nurses to comfortably reach.  The gloves are now placed on a movable nursing cart 
positioned near the entrance to the room. 

• Lighting was inadequate at the sides of the headwall, where nurses would need to 
access the various gas, power, suction, and data terminals.  A glowing panel was 
included to help nurses comfortably see in those darker areas. 

• The gas terminals for the proposed headwall did not include enough capacity for 
Intensive Care Units.  The revised design allows for additional terminals to be placed 
on the wall adjacent to the headwall, running parallel to the patient’s bed. 

This revised headwall design is now complete, and is in the feedback-gathering stage.    
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Gas and power outlets arranged perpendicular to 
patient bed 

Gas and power outlets arranged 
parallel to patient bed 



Other features of patient room design have been addressed, or are beginning to take focus.  Some 
aspects of the room are as simple as rearranging the layout of individual pieces of equipment, 
such as an EKG, or IV stands.  While the change may seem minor, it can have large effects on 
the effectiveness of a room.  As an example, hand washing sinks can be problematic if placed 
very near a patient.  For one thing, splash from the hand washing process can leave water on a 
counter, meaning that any papers laid there will be dampened, and more difficult to use.  
Additionally, backsplash from water falling directly down the drain can send up bacteria in the 
drain, posing a potential health risk to the patient.  However, other challenges can occur on a 
much larger scale, such as developing a foundation (or chassis) that can allow a room to serve 
multiple functions over its life in a hospital.  At one point, a room may be needed for pediatric 
care, but years down the road, that room may be required as an operating room.  As complicated 
the issue of patient room design may seem, one thing is certain: 

There are a lot of options on the menu. 

Eric Buchanan is a senior studying Industrial Engineering at Clemson University. 
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