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THE PROBLEM
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“As the healthcare _i'ndUSt'ry’s environmental footprint negatively affects the e'n\)ir'onment,
these environmental impacts may in turn affect human health, and human health issues
further increase the need for healthcare services.”

-Roberts and Guenther (2006)
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THE NEED

Need for standard metrics and tools for measuring the affects of
sustainable healthcare design strategies on patient, staff and
environmental outcomes

Need for benchmarking and comparison for continuous improvement

This project: Grant from USGBC (2008-2010) to
develop An open source searchable database to
assess the impact of environmental strategies on
outcomes in healthcare facilities
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PROJECT FOCUS

ldentify COMMON METRICS
Healthcare Specific - Performance & Outcomes)

-+

BENCHMARK
Design Strategy Effectiveness
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PROJECT OBJECTIVES

Objectives Multiple Methods Used
@ Develop Deep Dive Activity
Framework Selection Criteria Identification

Advisory Council
Focus Area ldentification
Literature review

@ Define Metrics

Literature Review
Industry Scan of Standard Metrics
Advisory Council/ Focus Groups

@ Develop
Protocols

Advisory Council/ Focus groups
Tool Exploration/ Development
Database Development

Field Data Collection

Interface Development

Promote
Evaluation

Field Data Collection
Web Interface Development
Data Analysis
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FRAMEWORK
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To develop a robust framework for understanding the relationship
between environmental design strategies that potentially promotes
patient, worker and environmental safety in hospitals with actual
outcomes in these areas

R
Y
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STUDY FRAMEWORKS

Conceptual frameworks were developed for each of the 8 topic areas to
understand the relationships between groups of variables

« Design strategies, environmental quality, patient outcomes, worker outcomes, and
environmental safety outcomes.

Building Envelope (Facade) Acoustic Environment Conservation of Resources Hazardous Materials

Design Strategies.

Air Quality

d

Other variables
to consider

‘Outdoor conditions.
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To identify and clearly define standard existing metrics that should be
tracked across multiple healthcare organizations to understand the
relationship between environmental design strategies and outcomes.

N N
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LITERATURE ANALYSIS

Information on measurement tools and metrics of sustainable design

extracted from a subset of the 300+ articles, publications and case studies.
» reference information

e research type

e Dbuilding type

« focus area

* variable names

» variable types (independent, dependent, or confounding)
* metrics (how to measure variables)

* measurement tools

» relationships found between variables

e other findings

» descriptions about research subjects

Result
» 36 design variables
30 outcome variables
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FINAL DESIGN & OUTCOME CATEGORIES

Design Categories

Daylighting

Ventilation, thermal comfort and indoor air quality
Building envelope

Auditory environment

Fixture selection

Interior materials selection

ook wbdE

QOutcome Categories
Conservation of limited resources
Healthcare associated infections
Productivity

Staff outcomes

Economic impact

Patient perception of service

ook wbdE
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PROTOCOLS

To develop standard protocols for collecting data on environmental
design strategies and outcomes from healthcare organizations.
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DATA TO BE COLLECTED VIA ONLINE QUESTIONNAIRES

USGBC Environmental Safety Survey

' Environmental Safety Survey

The Center for Health Design (CHD) is working to develop an open source searchable database to assess the imy
facilities. Animportant part of the project is collecting environmental strategies and outcome data from healthcares f

Please identify a recently completed and occupied building at your facility to be the focus of this study. This will be |

| WWe have asked hospital representatives to provide information on selected healthcare outcomes that are likely img
the guestionnaire includes 8 sections:

-General information
-Zonstruction/renovation project and cost
-Conservation of limited resources
-Mosocomial infection rate

-Froductivity

-Staff Outcomes

-Patient perception of service quality
-Comments and contact information

We have also asked representatives from the architecture firm that designed the selected facility to identify design
§ areas:

-Lighting

-Ventilation, thermal comfort and indoor air quality
-Building envelope

-Acoustic environment

-Fixture selection

-Interior materials selection

Please be assured that all participants will be anonymous in all publications. The names and addresses of the hea

accessible by database users. Please fill out the survey sections as completely and accurately as possible. Thank
Green Building Council.

* Please provide your name, address, and contact information {this should be the contact information for the person filling

Your Name:

1.

2.

3.

@A

Environmental

design strategies
incorporated in tof
healthcare facilities

Perceptions of
environmental
gualities

Healthcare
outcomes

W
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TOOL DEVELOPMENT
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Building Enwvelo

Building envelops is the interface between the building indcor enwironment and the cutside =
including building facades and the building roof. Depends on different cimate, envelope stral
as air-tightmess, imsulation, daylighting, glazing choices, natural ventilation, can effectively
energy demand and enhance occupant health and productivity. In this section, please provii
infarmation around the building envelope design strategies implemented in this building proje

Hete: Envelope design strategies for daylighting and ventilation are covered im previous topi

not be repeated in this section.

What were your project team's key design goals for this facility aro
dasign of the building envelopa? Please check all that apply.

D Raducs heat loas/gain

D Paduzs s=srgy comsomptan

D Raduze pollute=t cance~tratenizz-te=inatizn
D Cimsign far lzngewity

D Seppoet pablent and stafl smtisfackicn

D Suppart petient wal-being

D Suppart stef! producbviy

Other (pleass spacily)

What design standards or metrics did you design toward to achieve
goals for this building project?

Please check the predominant exterior wall material.

[::] Masorey [orick, stens, o concrets Sock]

() sding ar shingias
[::1 [ pe——

[::] Concrets passly

) cinas
Other (pleass spacily)

Please enter the % of wall area that window glass occupies.

o

The Cinanpe v
P firuck

Please indicate the characteristics of your building envelopes below. Pleass
check all that apply.

7
5
i

Mot apzlicabla
Innulsting glasy (e 3
ar mee pares}
Tintsd glaxs
Rallacbve ghaax

Hig= zarizrma=cs
glnas [lom-e glass}
Extaros wizdow
s=ading

Intmgral windaw binds
Intwrizr wisdzw Elnds
Oparakis windzws

Curtain mall

Stwel framad In-1l

000000 O 000 Of
OO00C00 O 000 OF
Q00000 C OO0 O
Q00000 0 000 O

Sald concrebs or
MEROArE

Cthes |pleass spacily)

Please indicate if you have incorporated the following design strategies into
this building project. If your design strategy is related to/but different from

the ones below, please write in the actual strategy in the "modify text’ box.

Den't Hot
know appicable

Ve

Crapes I=sclating metsrinle with the highsst F-valuse, |sast snviros=antal imgact,
and best indoos air gealfy prapsrtiss

Dimzign par—ansnt comgzans=ks al the suildisg (fzundatizna, mein strectursl
muembsre) for the s~tire lils spes of the strociure & maximem peformencs
Diexign the anselcpe wikh waterpreoling and brasthakbls isterizs fnishes to resucs
Eh rink of mald growth = wall spacas

Raplace reaf surfacss wits ssgatabsd surlscss

Inzorporats sxtariar insusabed shesthizg ar spray foem b= addtizs to or natead of
cavity insulaban

Dexign the suildng sreslops with spscilic slemests dssignatsd o provids sir-
Eig=trax

000000
O000O0Q0=
O0000O0
O0000O0

Hoify th text of any of the ptave siratsges hars:

¥

Please indicate any other design strategies related to the building envelope
that you have incorporated into this building project that are not listed

above.
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INTERFACE WITH FACILITIES TO COLLECT DATA

Timeline: January to June 2010
Who: 30 healthcare facilities and their project’s architecture firms invited:

» Facilities that recently completed a major renovation or new
construction project and were occupied for at least six months

« Both inpatient and outpatient facilities included
How: Administrators at each organization contacted through phone and email

What: Results of the data collection would appear on the RIPPLE database
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EVALUATION

i

To promote evaluation and comparison of performance outcomes
between different healthcare organizations.
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ANALYSIS PLAN

Analysis:

« Evaluate commonly adopted design strategies found within the
study sites

 Benchmark patient, staff and environmental outcomes

 Develop a plan for categorical analyses to examine the links
between certain design variables and outcome variables

Result:

* Analysis framework sets the foundations for comparing the

relationship between design strategies and outcomes in different
areas

 Benchmarking of outcomes data possible
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WEB INTERFACE

* Develop the information
architecture needed to support
desired comparative scenarios

« Develop detailed user-
interface wireframes

 Two tracks for accessing
information:
 LEARN
« COMPARE

R'm The Center for Health Design  Pebble Project | EDAC | Ripple [ Store

'AEOUT  REZOURCES  FA@ CONTACT US
Home = Environmental Safety » Acoustic Environment > Strategles
s e

Design Strategies
The tollowing are design strategles that have been Implementad within ane or more Taciisiss to improve the acoustic envionment. Click on a
SiratBgy to fsan Mofs detall about the taciiles mat Implsmantad NEse GesigNs.

. ‘Walls at nolsa Imensiva arsas went 1o deck to reduce nokse, Guided:
) Selool from each deop down bax o begin cannedling
SIrAbegns 10 CLUMDTITSS.
[ Gornect bunaing oocupanis Wi acosSs 1o e NaIrA envilNMaNt {connect
accass and views). Cara Sefting

. ‘Conduct an Imentory to kesntity squipment that wses CFC refrigerants and

PO vids A repiacemant scheduls tor these refrigarants. Deslgn Categories

-
4 esion e snaps of caling sofits was dssgNea 1o 11ap SGUNA to pravent it \what are you leoking fors

from eraesing the corrkior.
What are you looking for?

Q0 Qo0

Choosa Insuiaing materals with the nighest R-valuas, ieast anvironmental o
. Impact, and best Indoor all qualty praparties. \Wiat are you looking for?
. (Conskear raplacing consiruciad SUIAces (8.q. 001, 10ads, SIoewals, ic) @

with vegstated surtaces (5.0 vegetatsd roois and open gid paving, atc).

Keyword:
. Minimilze the amount of paging theoughout the facllity by using a psesonal ¥
communication system that sends cals dirsctly 1o 8ach other Saincl from anch drop down box i begin connecting

siratogios o ouloomas.

COMPARE Your Keyword
ﬁ Strataglas
B outcomes
B Ressarch

B case studies
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FINDINGS: FACILITY GENERAL INFORMATION

« Data collection was completed in five occupied facilities during the Spring
and Summer of 2010

Facility Project Type Size Acuity Occupant
Level Satisfaction Survey
Response Rate
Facility One New Addition 645 Suburban  Acute Care
bed 41%
Facility Two New Facility = 94 bed Suburban  Acute Care 380
0
Facility Three New Patient 563 Suburban  Acute Care
Tower, bed
Diagnostic/ 34%
Treatment,
Renovation
Facility Four New Patient 381 Urban Acute Care
Tower bed Medical 48%
Surgical
Facility Five New Addition  N/A Suburban  Outpatient
and o
Renovation 16%
-r—nmmleNm
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DUBLIN METHODIST HOSPITAL

Facility size: 94-bed general acute
care community hospital located in
& suburban Dublin, OH.

£ i Completed/Occupied: January 2008
& Design Strategies

Accessible roof gardens

Nature photograph

Carpets and sound-absorbing
ceiling tiles in nursing units, family
space in patient rooms

Large operable windows, natural
light accessible to majority of
spaces
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DUBLIN METHODIST HOSPITAL

Outcome Summary

o 92% of staff satisfied with the
overall building performance

o 83% of patients satisfied with
healthcare service

* Environmental aspects that
were perceived positively
include: thermal comfort and
building envelope
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CROSS FACILITY COMPARISON, DAYLIGHTING EXAMPLE

120%

100%

80% -

M Seriesl

60% -
M Series2
 Series3
M Series4

0, _
40% M Series5

20% -

0% -
% of respondents satisfied with % of respondents satisfied with% of respondents satisfied with  Pain management (% of
the visual comfort of natural amount of natural daylight in  amount of natural daylight in  patients who reported their
daylight building patient rooms pain was "Always" well
controlled)

<> THE CENTER FOR HEALTH DESIGN®



RELATIONSHIPS YET TO BE EXPLORED

The potential for research and education is clear
» Large scale data collection made possible
« Initial trends of links between design and outcomes observed
« Database as design decision support tool in the future

Future analysis
e Continuous benchmarking

» Categorical analyses of satisfaction and outcomes data with presence or absence
of various design strategies

» Explore links between design and outcomes — those identified in literature & new
and critical links
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LESSONS LEARNED

* Lack of response from some sites

« Qualification to participate

» Performance & outcomes data more challenging to collect
« Aggregated facility data vs. individual building data

« Information from multiple personnel

o Data format
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Pebble Projects invited to
contribute to RIPPLE

Facilities currently providing o T
data invited to submit their data ==
annually

Launch and maintain RIPPLE,
add additional facilities to the
database.

Future development of ‘patient
safety’ and ‘worker safety and
effectiveness’

[dentify strategies at the
intersection of the three
safeties
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