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Kaiser Innovation Consultancy
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Mayo Center for Innovation

How we approach our work

Bring
internal and
external
resources
together

Discover
and
implement
solutions

Accelerate
CENTER FOR the pace
INNOVATION of _
Innovation
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CIMIT

Center for Integration of Medicine and Innovative Technology:
A non-profit consortium of Boston teaching hospitals and
engineering schools, CIMIT fosters interdisciplinary
collaboration among world-class experts in medicine, science
and engineering, in concert with industry and government, to
rapidly improve patient care.
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Capabilities from Complexity

Readiness
Health

Care
Cost

Doug Engelbart Institute, “Focus on Capabilities”
http://www.dougengelbart.org/about/focus-capability.html
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The Supervisor’s View of Work

The work done should be aligned to the organization’s purpose
and objectives reflecting its vision.

!

Waste Achieving its Outcomes
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Model for Evidence Based Design

= Evidence Based
Medicine

— The Standard of Care.

= Standard of Care
— Changes and

— Defines duty: The
responsibility to perform
to a standard and to
abide by rules and
regulations.
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Continue doing ...

2011 MHS Conference
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Facility Design

Avoid ...
e Paternalism

e Standards as lowest
common denominator

Account for ...

*Evidence

Change
*Advances in diagnostics and treatments

Disruptive technology
*People
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Policy Standards

= Life Safety Standards rooted In fire safety
focused on the patient who can not save
him/herself from smoke, heat and fire.

= Standards focus on people & processes.

= Standards do not mention Evidence Based
Design.

= Reference to IHI ...
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IHI 2009

Hospital leaders and boards face a new reality:
they can no longer tolerate allowing
environmentally preventable patient hospital-
acquired conditions such as infections and falls;
Injuries to staff; unnecessary intra-hospital
patient transfers that can increase errors; or
Increased patient and family anxiety, stress, and

length of stay caused by noisy, confusing care
environments.

Sadler BL, Joseph A, Keller A, Rostenberg B. Using Evidence-Based Environmental Design to Enhance Safety and Quality. IHI Innovation
Series white paper. Cambridge, Massachusetts: Institute for Healthcare Improvement; 2009. (Available on www.IHI.org)
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IHI 2009

Leaders need to understand t
between constructing well-d

ne clear connection
esigned healing

environments and improveo

health care safety

and quality for patients, families, and staff, as
well as the compelling business case for doing
so. The physical environment in which people
work and patients receive their care is one of the
essential elements in reducing a number of
preventable hospital acquired conditions.

Sadler BL, Joseph A, Keller A, Rostenberg B. Using Evidence-Based Environmental Design to Enhance Safety and Quality. IHI Innovation
Series white paper. Cambridge, Massachusetts: Institute for Healthcare Improvement; 2009. (Available on www.IHI.org)
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IHI 2009

As part of their management and fiduciary
responsibilities, hospital leaders and boards should
Include cost-effective, evidence-based environmental
design interventions in all their improvement
programs or risk suffering the economic
consequences in an increasingly competitive and
transparent environment. Implemented successfully,
responsible use of evidence-based design will
Improve patient safety and quality, enhance workforce
recruitment and retention, and produce a significant
multi-year return on investment.

Sadler BL, Joseph A, Keller A, Rostenberg B. Using Evidence-Based Environmental Design to Enhance Safety and Quality. IHI Innovation
Series white paper. Cambridge, Massachusetts: Institute for Healthcare Improvement; 2009. (Available on www.IHI.org)
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Health Affairs Policy

THE ASSISTANT SECRETARY OF DEFENSE

1200 DEFENSE PENTAGON
WASHINGTON, DC 20301-1200

HEALTH AFFAIRS

JAN 2 2 2007

MEMORANDUM FOR COMMANDER, NAVAL FACILITIES ENGINEERING
COMMAND

COMMANDER, UNITED STATES ARMY CORPS OF
ENGINEERS

SUBJECT: QDR Roadmap and Evidence-Based Design
“...I request that you instruct the respective design teams to apply patient-
centered and evidence based design principles across all medical
MILCON 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....”
2011 MHS Conference 16
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EBD History

Adapted from Malone, Mann-Dooks & Strauss, 2007

Adapted from Malone, Mann-Dooks & Strauss, 2007
2011 MHS Conference 18



Evidence-Based Design is NOT

= An accumulation of anecdotes
= A smorgasbord of trendy features

= Dangerous, stressful and inefficient care
processes and care cultures—enclosed
In nicer colors and materials
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Design Affects Patient & Staff

1. More evidence than expected: 800+
studies

2. A LOT of good evidence is available

3. Many designs make hospitals riskier
and more stressful for patients,
families & staff

Full report: www.healthdesign.org/research/reports
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Effects of Viewing Nature

Post-surgical patients with similar acuity, those with better views
enjoyed:

.76 days shorter length-of-stay
40% reduction in strong & moderate analgesic dosage

/1% fewer negative patient comments (Ulrich 1984)
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Impact of Natural Light

= Patients in Cardiac ICU (Beauchemin
& Hays 1998)

— Women stayed 1 day less in sunnier
room

— Death rate 70% higher in dull room

= Patients exposed to 46% more
natural sunlight (walch et al 2005)
— 22% fewer analgesics
— 21% lower drug costs
— Less pain, stress

2011 MHS Conference



= “It Is the unqualified result of all my experience
with the sick, that second only to their need of
fresh air Is their need of light ...”

= “They [the sick] should be able, without raising
themselves or turning in bed, to see out of
window from their beds, to see sky and sun-
light at least, if you can show them nothing
else, | assert to be, If not of the very first

Importance for recovery, at least something
very near it.”

2011 MHS Conference



NOTES ON NURSING

What it is, and what it is not

BY
FLORENCE NIGHTINGALE

New York
D. Appleton and Company
1860

[First American Edition]
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Lighting

Improved Lighting Reduced
Pharmacy Errors

Booker & Roseman, 1995

2011 MHS Conference
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Patient Lifts

Reducing Back Injuries

Costs of patient handling injuries based on cost per
Injury prior to ceiling lifts.

Direct # Avg A\V/e! Total Avg #
Cost * Injuries direct indirect Cost injuries
cost per cost one per year

injury (2x) injury

**x

Neuro $222,646. 15 (3 yrs) $14,843. $29,686 $44,529 5 $222,645
ICU $ 95,003 10 (2 yrs) $9,500. $19,000 $28,500 5 $142,500
subtotal $365,145

*Direct costs of patient handling injuries only

** Indirect costs include light duty salaries, replacement salaries, and

S PeaceHealth Riverbend, OR
tralnlng cost Source: Joseph & Fritz, 2006
2011 MHS Conference 26



Actual savings after ceiling
lifts are installed and used.

Cost reduced by 85% to $54,660
Payback: 2.5 years

Neuro

ICU

subtotal

2011 MHS Conference

$ 43,728

$ 43,728

# Avg Avg Total Avg # Total
Injuries direct indirect Cost injuries Annual
cost per cost one per year Cost
injury (2x) injury
6 (2 yrs) $ 7288 $14,576 $21,864 3 $
54,660
0 (2 yrs) $ O $ 0 $ 0 0 $ 0
6 (2 yrs) $ 7288 $ 14,576 $ 21,864 3 $
54,660

PeaceHealth Riverbend, OR
27



Noise

Elevates BP, pulse,
respiration

Worsens sleep
Reduces O2 sat (infants)

Increases work pressure
(staff)

Erodes speech
intelligibility

2011 MHS Conference




Research Example

“Influences of Noise on OQutcomes

Blomkvist, Theorell, Ulrich, Erikson,

IN Coronary Critical Care™ Hagerman and Rasmanis, 2004

2011 MHS Conference
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Research Example

STUDY

- Patients: adults (94) diagnhosed with acute

myocardial infarction in a coronary critical care unit
In a Stockholm hospital

- Intervention: Acoustics were improved by periodically
changing ceiling tiles from sound-reflecting to
sound-absorbing tiles

- Findings: During good acoustics patients slept
better, had less physiological stress, and a lower
Incidence of re-hospitalization

[Hagerman, Rasmanis, Blomkvist, Ulrich, Eriksen, and
Theorell, 2005. International Journal of Cardiology]
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Hand Washing

Design to
Increase Hand dispenser

Washing R = q

Conveniently v Alcohol-based

. G el dispenser
located sink touch) = 5

h 2
L

Easy-to-clean sink | {F- % | Patient
counter (continuous = w4 | Bed

impervious surface) .« 5 '

Sinks and gel
dispensers should
be close to staff
movement paths

M. D. Anderson
Ambulatory Cancer Center
Houston
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Family Presence

= Families want access to patients,
caregivers, information

= Clinicians are worried that family members
will be bothered by difficult procedures...but
family members typically are not

= Family members can reduce falls and
errors...if they are present, trained and
have the right information
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Patient Room
. Dewitt FBCH

Several Dual Occupancy rooms » All inpatient rooms private
Limited Privacy » Furnished to look residential

No defined Family Zone » Art on walls

Black and white t.v. » Pull out sofas for overnight guests

Institutional appearance of walls » Flat screen t.v., internet access, temp
control

Fort Belvoir Community Hospital EDRA41




Family Centered Design

2011 MHS Conference
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Emory Neuro ICU
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Completing the EBD cycle

= MHS research by DoD Patient Safety Analysis
Center, Army Public Health Command, Noblis,
Georgia Tech and others:

— Falls
— Noise and associated stress
— Patient handling injuries
— Patient transfers
— HAI's
— Patient/Staff/family satisfaction
= Disseminating what we’ve learned
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Please Remember

Design Thinking

Built Environment

Evidence Based Design

2011 MHS Conference
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