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Outline

• What is evidence‐based design?

• EBD and fall prevention
• Applying EBD in the Military Health 

 System



Evidence‐Based Design is the process of 
 basing decisions about the 

 builtenvironment on credible research 
 toachieve the best possible outcomes.

Center for Health Design
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From: Ulrich, Zimring et al (2008)Source: Urlich, Zimring et al 2008



http://www.healthdesign.org/hcleader/whitepapers



Research Opportunities
 EBD 2.0

1. Build Patient Rooms that Speed Healing
2. Reduce Infections in Hospitals
3. Prevent Falls and Injuries
4. Reduce Medical Errors
5. Increase Health & Safety of Caregivers
6. Use EBD to Hold on to Nursing Talent
7. Create Better Nursing Stations
8. Design Smarter Workplaces



Falls

• Complications no longer reimbursed by 
 CMS

• The most commonly reported harm 
 incident in MHS healthcare facilities

• Cost $20,000+



Multi-Systematic Model
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Patient Room Layout
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Patient Room Layout
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Flooring
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Medication review/changes                                ***

Patient/Family education                                    ***

Hard floors such as vinyl or low pile  carpet 
without padding than soft floors                            **

Unit layout                                                     *
•Acuity adaptable  & decentralized nurses’ station

Visible signs and identification bracelet                  *

Bed Alarm                                                       *

Footwear                                                        **

Bathroom design features b                                    * 

Reduce slips 

Generates less postural sway and 
more standing posture stability 

Maximizes supports

Patients’ fall risk assessment                                  *

Fall incident documentation/review                         *

Identifies at-risk patients

Identifies fall risk factors 

Maximizes staff’s visibility + minimize 
proximity to patients

Low Bed                                                         *

Assist patients promptly 

Increase awareness on falls, at-risk 
patients, necessary responses 

Detects patients’ movement

Reduce falls

Allows easier transfers

Call button                                                     *

Allows easier 
observation and faster 
responses

Environmental assessment/modification               ** Identifies environmental  factors

Modifies environmental risk factors

Modifies dosage of or discontinue 
medications associated with falls

Soft floors with 4.5 cm thick foam beneath           **

Hip protector                                                   **

Carpet flooring (versus vinyl) ***
Reduce hip impact force Reduces the severity of 

fall-related injuries

Patient room layout - Bathroom at the head          * Minimizes proximity to bathroom 

Reduce the risk of 
falling

Detects medications related to falls Reduce the risk of 
falling

Bedrails*** Increases the severity of 
fall injuries †

Staff education                                                 *

Reduce falls

Reduce hip impact force
Reduces the severity of 
fall-related injuries

Prevent falls

INTERVENTION MECHANISM

† Adverse outcomes

Patient room design featuresa                               *

Exercise                                                        **

Improves balance and  strength

Vitamin D plus calcium supplementation           ***

Detect alarming movement, notify 
nurses or assist patients

Volunteer program                                              ***

OUTCOME

Source: YoungSeonChoi



The Need
• Over $4B of construction in the MHS is imminent. 

• Evidence‐based design (EBD) is to be employed in all new 

 MHS construction and renovations.

• Now is the time to establish baseline measures for: 
– Patient safety (e.g., infections, falls, medication errors)

– Patient satisfaction
– Staff injuries (e.g., back and lifting injuries)
– Staff satisfaction 
– Care coordination (e.g., hand‐offs, transfers) 

• According to the DoD Patient Safety Center, one of the 

 biggest safety problems in the MHS is patient falls.  

Need: Determine the metrics for EBD & how to collect them. 



“…I request that you instruct the 
respective design teams to apply 
patient-centered and evidence 
based design principlesacross all 
medical Military Construction 
projects. A growing body of 
research has demonstrated that 
built environment can positively 
influence health outcomes, 
patient safety and long-term 
operating efficiencies to include 
reduction in staff injuries, reduction 
in nosocomial infection rates, 
patient falls and reduction in the 
length of hospital stay….”

Top Leadership Support

Source: Julie Mann-Dooks, Noblis



MHS EBD Model
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Baseline Measures – 9 Areas of Focus

• MHS Patient Satisfaction 
Surveys: population-wide

• Visit-based ambulatory care 
patient survey

• CAHPS®Hospital Survey is 
sent to recent inpatients 

• HAIs

• Reported falls 
(and severity of injuries)

• Inpatient transfer rates

• Staff satisfaction survey
• Staff injuries

• Nursing care hours

Satisfaction
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Challenge and Opportunity
“We have an unprecedented opportunity now to take 

 the first steps in modernizing many of our key 
 facilities …We can ensure our hospital designs 
 promote integrity during the clinical encounter, 
 empower our patients and families, relieve 

 suffering, and promote long‐term health and 
 wellness.  Hospitals that say we care and are not 

 satisfied with anything but excellence”
‐‐

 
S. Ward Casscells, MD, 

Source: Clay Boenecke, MHS
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