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PCC Current State and the 
Future!



Top Ten Most Important EBD Features in 

New Royal Jubilee Hospital
(Ulrich, 2009; Ulrich et al., 2004; Sadler and Joseph, 2008; NACHRI, 2008)

1 . Single patient rooms with good 
visual access to patients

2 . Numerous sinks and alcohol gel 
dispensers in locations that 
increase handwashing compliance

3 . Acuity -adaptable rooms

4 . Air - flow segregation; and HEPA -
filtered air for high acuity patients

5 . Noise - reducing features



Top Ten Most Important EBD Features in 

New Royal Jubilee Hospital
(Ulrich, 2009; Ulrich et al., 2004; Sadler and Joseph, 2008; NACHRI, 2008)

6 . Decentralized nurse stations 
and supply storage

7 . Ceiling hoists for patients

8 . Daylight exposure

9 . Window views of nature, access 
to gardens, positive distractions

10 . Improved wayfinding



PCC EBD Features

83% single rooms

- acuity adaptable

Providing single rooms is the most 
important EBD feature for improving 
outcomes and quality for all patients

ÅMuch evidence indicates singles are 

safer, less stressful, and more healing 



Single - bed vs. Multi - bed Rooms (Ulrich, 2004)

Single Multi - bed

Healthcare associated infections

Medical errors

Falls

Staff observation of patients

Staff/patient communication

Confidentiality of information

Presence of family

Patient privacy and dignity

Avoid mixed - sex accommodation

Death with dignity

Noise

Sleep quality



Patient Accommodation then, now 
& future!
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Single - bed vs. Multi - bed Rooms (Ulrich, 2004)

Single Multi - bed

Pain

Patient stress

Daylight exposure

Patient satisfaction

Choice

Staff satisfaction

Staff work effectiveness

Reducing room transfers

Adapt to handle high acuity

Managing bed availability

Initial construction costs

Operations and whole life costs



ÅStudies show that 85% -90% of 
the time roommates are source of 
stress not positive social support

ÈStress examples: roommate who is 
unfriendly or seriously ill

ÈRoommates generate much noise 
and reduce privacy

ÈRoommate incompatibility causes 
many room transfers

Do roommates provide stress 

reducing social support? 



Transfers Worsen Patient 

and Staff Safety

Å Increase infections

Å Transfers cause medical complications 
and worsen outcomes, especially in high 
acuity patients

Å Cause sharp peaks in errors

Å A major cause of staff injuries

Å Each transfer requires hours of staff time 
and paperwork

Å Each transfer adds .5 day to hospital stay



Acuity - Adaptable Single Rooms 

Substantially Reduce Transfers

Å Acuity adaptable rooms 

in Methodist Hospital, 

Indianapolis, reduced 

patient transfers by 

90%

(Hendrich et al., 2004)



Medication Error Index

(errors/patient days) coronary critical care
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Work Environment of Nurses. Quality Chasm Series, Institute of Medicine

Old unit with 

multi -bed rooms



R.S. Ulrich with P.A. Wilson

Approx 4,000 skin scales per cubic meter (Shiomori et al., 2002)

MRSA transmission mechanisms 

relevant to EBD



PCC EBD Features -- continued

Other infection control features

ÅNumerous highly visible, seamless surface, 

hands - free sinks

ÅMany alcohol hand - rub dispensers located 

near movement paths and in work areas

ÅSegregation of airflow direction + clean

air provision in some areas (HEPA filtered)

ÅSurfaces & finishes to reduce contamination

Å Integral blinds instead of privacy curtains



Problem: Low Hand Washing Rates

ÅLow hand washing compliance has 

strong causal link with contact 

transmission of infection

¦Compliance in busy units: 20 - 30%

¦ Education inadequate and transient

Conveniently located alcohol gel 

dispensers and sinks + education are 

more effective than education alone



PCC EBD Features

Fall prevention features

ÅCeiling -mounted lifts to the toilet in all 

Med Surg bedrooms

ÅContinuous handrails from bed to 

washroom

ÅWide doors that permit dual assistance

ÅSurfaces & finishes to assist older adults 

in distinguishing walls and floors, etc.

ÅAmber nightlights to aid night vision



PCC EBD Features -- continued

Features to increase staff

effectiveness and satisfaction

ÅDecentralized nurse stations

ÅDecentralized supply locations to 

reduce walking and fatigue



Effects of Floor Layouts on Nurse Travel
(after Hendrich et al.)

CENTRALIZED Supply Storage

Nurse Travel

6.0 km/day/nurse

Nurse Travel 

2.9 km/day/nurse

DECENTRALIZED Supply Storage

Increases care 
time by several 
minutes per 
patient



¦Travel:

Traditional vs well - designed floors:

Effects on nurse effectiveness

ÈTraditional: 10 -18 km per day

ÈWell -designed: 2 -5 km 

¦Care time received by each patient:

ÈTraditional: 16 -24 minutes per shift

ÈWell -designed: 35 -45 minutes

¦Time spent óhunting and gatheringô

ÈTraditional: 40%

ÈWell -designed: 10%



PCC EBD Features -- continued

Noise reducing design features

ÅSound - absorbing surfaces

ÅNoiseless paging

ÅSingle rooms



Reducing noise improves several 

patient and staff outcomes

Å Improves oxygen saturation in infants

ÅLowers BP, pulse, respiration

Å Improves patient sleep

Å Increases emotional well -being, 
reduces stress and annoyance

ÅLessens staff work pressure, strain, 
fatigue, burnout

Å Improves speech intelligibility



Reducing Noise Improves Outcomes 

in Coronary Critical Care

Installing high -performance sound -absorbing 

ceiling tile reduced physiological stress in MI 

patients, improved sleep, and reduced costly 

re - hospitalizations (Hagerman et al., 2005)



PCC EBD Features -- continued

Design for daylight exposure 

and access to nature

ÅBuilding orientation to maximize 

access to daylight

ÅLarge patient room windows with 

views to nature

ÅGardens accessible to patients, 

staff, and visitors



A meta -analysis of randomized 

controlled studies published in 

American Journal of Psychiatry

concluded that light treatment 

for depression is ñefficacious, 

with effect sizes equivalent to 

those in most antidepressant 

pharmacotherapy trialsò

(Golden et al. 2005)

Light Reduces Depression



EAST

Morning:

15500 lux

Afternoon:

2700 lux

WEST

Morning:

1400 lux

Afternoon:

3000 lux

STUDY: Natural light and depression
by Benedetti et al., 2001 

Patients:

602 diagnosed with 

severe depression

Findings:

Those with high 

levels of sunlight 

(east facing rooms) 

had shorter stays 

by 3.7 days



Sahlgrenska University Hospital, Sweden

Architecture:  White



Reducing Stress

ÅStrong studies show nature can 
effectively reduce psychological 
and physiological stress

ÅFew studies suggest well -designed
gardens reduce stress and 
improve emotional well -being



�‡Shorter stays

�‡Less pain

�‡Fewer minor 
complications

�‡Better 
emotional 
well -being

Effects of nature window view on 

recovery from surgery (Ulrich, 1984)


