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ABSTRACT

Examination of Process Implementation of Evidence-based Design
Initiatives on United States Army Medical Construction. (May 2010)
Glenn Edward Marsh, B.S., Texas A&M University

Chair of Advisory Committee: Prof. Daniel K. Hamilton

The objective of thisresearch isto review the degree of United States Army
compliance in the implementation of evidence-based design practices within the Military
Health System construction cycle. This research looks at the impact of the 2007
Assistant Secretary of Defense for Health Affairs memorandum directing the use of
evidence-based design within the Military Healthcare System construction process. The
memorandum impacted the military medical construction process that includes over 6.2
billion dollars in government programmed military medica construction covering 9.2

million beneficiaries.

An analysis of federal construction documents, interviews, and an online survey
was conducted with 85 government and civilian healthcare facility planners to measure
genera evidence-based design knowledge, direct knowledge of medical construction
policy requirements, and the level to which the Military Health System Evidence-based
Design Principles matrix has been implemented within four selected military medical

construction projects.



Results of the review of construction publications show minimal evidence of
evidence-based design incorporation with key federal regulatory documents. The results
of an online survey conducted during the research had a 65.8% response rate (39
government personnel, 17 civilian personnel). The survey showed that basic knowledge
of evidence-based design was present, but revealed severe deficiencies in specific
knowledge and application of construction policies. Review of selected medical facilities
demonstrated non-standardized incorporation of evidence-based design features.

This research concludes that evidence-based design has achieved minimal integration
into the Military Health System general knowledge base and project execution.

Achieving compliance with the 2007 directive memorandum requires that significant
efforts be made in personnel training and reconciliation with federal military medical

construction documents.
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CHAPTER |

INTRODUCTION

In 2007, a series of intersecting events wovettmgdo form a perfect storm of
political controversy in Washington, D.C., over #tate of the military healthcare
system, resulting in a seemingly innocuous one-pag@orandum issued by the then-
Assistant Secretary of Defense for Health Affabs, William Winkenwerder. The
memorandum simply instructed the Military Healthst&yn (MHS) construction
authorities to apply patient-centered and eviddyased design principles across all
medical military construction projects (Priest &IH2007; Winkenwerder, 2007).
Three years later, by 2010, this memorandum divg¢he incorporation of evidence-
based design (hereafter referred to as EBD) haadtag over $6.2 billion dollars in
government-programmed military medical constructepanning 63 military hospitals
and 800 primary medical and dental facilities, bhad changed how United States
military medicine supports its over 9.2 million lediciaries (Casscells, Kurmel,
Ponatoski, 2009). Through deft strokes of a sigeagben, the force of history made

itself known to the United States Army Military HEaSystem.

This thesis follows the style #fealth Environments Research & Design Journal



The United States’ experiences in pursuing theomggGlobal War on Terror
along with numerous United Nations peacekeepingatipes over the last few decades
saw large numbers of soldiers involved in comb#&bas and non-battle injury scenarios.
The constant armed forces mission tempo, couplédawlifficulty in attracting
increasingly specialized medical personnel to tiigary, conspired with the
compounding logistical and organizational restruotyissues required by the 2005
Base Realignment and Closure (BRAC 05) to slowlyrdde the quality of medical care
within the military health system. While the advadanedicine practices of the military
health system were phenomenally effective in sawiey 90% of those wounded in
action (Gawande, 2004), the February 200&shington Posterial about Walter Reed
Army Medical Center very publically demonstratedttthe Department of Defense
needed to modernize its medical facility structiaed look to improve its healthcare
system to meet the needs of soldiers, dependeartsnadical staff (Priest & Hull, 2007).
Understanding that it is strategically unsound anwdally unethical not to provide the
best possible care for soldiers and their depesdérg MHS turned tragedy into actions

designed to improve the MHS medical readiness iposit

To comply with Department of Defense policy, thditery Health System
Office of Transformation developed a checklist witlence-based design principles,
interventions, and outcomes to guide medical fyqgiianners on projects when dealing
with the minutia of day-to-day process implemewtatf evidence-based design

(Malone, Mann-Dooks, Strauss, 2007). The Militargaih System evidence-based



design team developed a hypothesis that assett§fteaidence-based design principles
and survey recommendations are incorporated irgmuds, it will lead to improved
outcomes for patients, staff, and United Stategagars” (Casscells, Kurmel, Ponatoski,
2009, p. 140). This hypothesis meshes well withntiigary tenet of “Always Improve
Your Position,” a phrase that rings as true todagnvapplied to modern healthcare
practices as when it was first recognized by sodd#s an action necessary to survive on
the field of battle. Understanding the essencé@fohrase explains its importance: to
improve a position is to improve the odds of suabiNity and the chances of
successfully accomplishing the mission. In businesss, this is often referred to as
process improvement, whereby a process owner ca@ilyndentifies, analyzes, and
implements informed decisions within an organizatio meet specific goals and
objectives (Wheatley, 2006). Prior to considering impacts of evidence-based design
on patient outcomes and taxpayer burdens, its finssbe understood how far
integration of an evidence-based design procesbd&sincorporated into the

construction practices of the military medical fiaigiplanners of the United States Army.

This research investigation was conducted on thieed States Army medical
facility construction process to see exactly homefadence-based design processes
have been incorporated into construction practidésile documents reviewed in the
course of this investigation examined the needHemilitary’s adoption of evidence-
based design processes (Malone, Mann-Dooks, Str2088; Center for Health Design,

2009a) and looked at case examples that studiesffénds of incorporation of evidence-



based design into currently ongoing medical corsia projects (Kizer, McGowan,
Boman, 2009), no publications to date show thergxtewhich evidence-based design
principles have actually been incorporated intoggomnent construction practices. For
military medical construction practitioners to ha@nplied with the guidelines set forth
by the Winkenwerder directive, integration of fuilhclusive evidence-based design
principles should be found in detail within the wegory documents guiding United
States Army (and federal) construction criteriamessurable evidence of general
evidence-based design knowledge among both govetrame non-government facility
planners involved in the construction cycle, andiesctly measurable evidence-based

design features integrated into Army medical prigjec

Knowing how evidence-based design principles lmeen incorporated to date
within the military medical facility constructiorycle presents opportunities for
government personnel to provide corrections wheszlad to regulatory publications
guiding construction and oversight practices ireHart to avoid the mishandling of
taxpayer funding and the possible marginalizatibexpected evidence-based design

benefits to the affected population.



CHAPTER Il

LITERATURE REVIEW

To understand the basis for the Department of isefelecision to implement
evidence-based design principles into the acqarsitiesign, and construction process, a
review of relevant publications used by militaryalikbcare construction agencies was
conducted. The review focused on documents thaigealesign and construction
guidance and documents used to provide evidenadlaiesign training to government
personnel. The Department of Defense uses thesgmdmts when initiating requests for
proposals from civilian healthcare architecture eodstruction firms and to design
contract documents prescribing requirements foagh@ication of evidence-based
design principles and the expected end resultsidéace-based design. The review also
examined evidence-based design information resswsed to create buy-in of
principles among policymaking leadership and thiage healthcare culture (designers,

healthcare staff, and patients).

The first documents reviewed were those that deter exactly how evidence-
based design is defined by federal facility plasrfer government design review and
legal contract definition for civilian architectachconstruction firms. Evidence-based
design is explained as being directly related &ostience of practicing medicine, a
concept of modern science-based medicine createdgh the application of meticulous

research. This relatively modern term for employiiggrous scientific methods to make



medical decisions for patient treatment has beemedaevidence-based medicine, or
EBM (Sackett et al., 1996, Elstein, 2004). Whiledence-based medicine concerns
itself primarily with the microbiological aspecttpmatient treatment, the idea that patient
health can be improved by the built environmera c®oncept that has been slow to catch
on. Applied to medical construction, EBM forms theesis for the idea of evidence-based
design, in that the health of patients, familiew] ataff are impacted by the building
environment wherein healthcare treatment takesplac improvement in patient

clinical outcomes therefore must consider the g@ design and construction in such

a way that the building itself provides improvengeta patient health by design.

This concept of building design playing a roldéhie health of patients was
explored by Roger Ulrich in his pioneering 1984dstthat found that surgery patients
with a view of nature suffered fewer complicationsed less pain medication, and were
released from care sooner than those with a brakwiew (Ulrich, 1979, 1984).
Additional studies demonstrated that stress regovpatients may be enhanced by
access to nature and light (Ulrich, Simons, Barpeiral, 1991). The Center for Health
Design conducted a meta-analysis of available naétiferature related to patient
outcomes versus building environment in 1998, 2@@4, 2008 that focused on the
psychological and physiological effects of lightimgrpeting, and noise on healthcare
patients and staff as measured through safetynessl(physiological and
psychological), and satisfaction levels (Rubin, @geGolden, 1998; Ulrich, Zimring,

Quan, & Joseph, 2004; Ulrich, Zimring, Zhu, et2908).



The idea that the built environment impacts itsupants led Kirk Hamilton in
2003 to consider trying to define the process bieagng specific outcomes through the
use of applied research to the design and construcycle (Hamilton, 2003).
Hamilton’s 2003 article “The Four Levels of EvidenBased Practice” suggests that
“Evidence-based healthcare designs are used tee@eaironments that are therapeutic,
supportive of family involvement, efficient for $t@erformance, and restorative for
workers under stress” (p. 18). This initial evidetmased design definition has since
been further refined by Hamilton: “Evidence Basezbsign is a process for the
conscientious, explicit, and judicious use of catfgest evidence from research and
practice in making critical decisions, togetherman informed client, about the design
of each individual and unique project” (Stichletgamilton, 2008, p. 3—4). Hamilton
makes it clear that evidence-based design is mathecipe nor a “cookie-book”
approach (Hamilton, 2003, p. 18); a design teanulshawse EBD principles to guide

innovative solutions to healthcare problems.

The Center for Health Design, the organizatiomtted in 1993 that administers
the evidence-based design accreditation and catidn (EDAC), built off Hamilton’s
work to define evidence-based design as the “psosEbasing decisions about the built
environment on credible research to achieve thepguessible outcomes” (Center for

Health Design, 2008, p. 4).



At face value, this definition seems no differtr@n the normal design process;
the concept that a structure’s design can havesgiyimpact on patient health is not
new to the field of medicine. Antiquity is replet&th examples of how infrastructure
has been used to help the wounded and ill rectre@r health. Early historical examples
can be found in such places as the ancient Gresdingeéemples dedicated to the healer-
god Asclepius (D’Aulaire & D’Aulaire, 1962), whetbke ill sought healing in dreams.
India’s King Ashoka, who in 230 B.C. founded eigirtenedical facilities, staffed both

physicians and nurses at the nation’s expenser¢éof@ahis people (Finger, 2001).

Where evidence-based design methods differ isandea of conducting
deliberate research throughout the facility cyolenform future design decisions that
contribute to measurable outcomes. Here, too, edonund historical precedents,
perhaps the most famous being the imminently pralctiesign changes instituted by
Florence Nightingale in her statistically based kviar change British field hospitals’
operation and configuration during the 1853 Crim@&ar (Rehmeyer, 2009), which
resulted in the drop of soldier deaths from disdiama 42% to 3%. Of specific note is
the long-term impact Nightingale’'s work had on Bréish health system; its ripples are
still felt in today’s modern healthcare setting dastside the boundaries of its British

origin.

Nightingale’s example is especially relevant tadial construction of today. It

serves as a warning to designers, for while novebvations are born due to necessity to



solve problems, institutional systems are notoriouslow adoption of new methods
without rigorous proof and reassurance in predletabtcomes (Wheatley, 2006).
Policymakers and healthcare planners must bewat®tite a system is changed, it is
not easy to change again—this underscores théhfaictesearch-based decisions must
be rigorous in their undertaking, as mistakes, ong#emented as construction, may

become an unintentional part of the institutiorysitem.

To understand the potential impacts through implatiation of evidence-based
design within military medical construction andhtelp guide federal facility planners,
the United States Army Health Facility Planning Agg (USAHFPA), funded by the
TRICARE Management Activity Portfolio Planning akthnagement Directorate,
contracted with Noblis (formerly Mitretek Systente)conduct a research study as the
basis for educating military healthcare plannebse August 2007 “Evidence-Based
Design: Application in the MHS” summarized for rtaliy healthcare planners the
reasons for implementing EBD, available resouraed,the then-current impacts of
EBD within the medical construction community aateeed around the Department of
Defense EBD principles and goals (Malone, Mann-Bo&ktrauss, 2007). This report
was crucial in the development of Military Healtiis&m Evidence-Based Design
(MHS EBD) Team Principles, Interventions, and Outes Matrix, designed to guide
military facility planners in the positive applican of evidence-based design features.
This matrix is reprinted for civilian use in ther@er for Health Design’s EDAGtudy

Guide Number One: An Introduction to Evidence-Bd3esdign(Center for Health
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Design, 2008). The matrix was used by the MHS E&it to list the measurable design
interventions that support their hypothesis thaiad EBD principles positively impact

patient outcomes and reduce taxpayer costs (Cesd€etmel, Ponatoski, 2009).

The EBD principles matrix provides facility planmsavith basic evaluation
guides with which they compare pre-EBD and post-EB&ical facility designs. The
2007 “Evidence-Based Design: Application in the MK8ntributed to the development
of the April 2008 TRICARE Management Activity (TMAjealthcare Facility
Evidence-Based Design Survey (May, 2008), whicledddour major areas of
beneficiary concern after surveying 382 active-cagysonnel and 36 active-duty
spouses: providing space for families, allowinggyatcontrol of environment (light,
temperature, sound), enhancing room communica{gurh as Internet/e-mail access),
and controlling privacy in rooms. These documesailtsng with the efforts of the 2001
Epidaurus Project led by Navy Captain Fred Footeraports from the 2006
Quadrennial Defense Review 8, laid out the roacadlfier the Department of Defense in
implementing evidence-based design principles @d201; Military Health System,
2006). As of this publication, formal training withDepartment of Defense construction
offices has not been implemented beyond revievewalilable military and civilian
education documents and conferences (American tydoreHealthcare Engineering,

2008; Center for Health Design, 2008; Center foaldieDesign, 2009a, 2009b).
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A review of federal regulatory documents was alsoducted to see what
evidence-based design principles have been incatgubinto the Military Health
System since evidence-based design implementatsmvandated in the 2007

Winkenwerder memorandum.

Army Regulation 415-15 Army Military ConstructiondaNonappropriated-
Funded Construction Program Development and Exeniepartment of Defense,
2006¢), last updated in July 2006, outlines théauity and responsibility for planning,
programming, and budgeting for United States Arngdimal military construction
(MILCON) within the office of the Army’s Surgeon @eral in coordination with
the Assistant Secretary for Defense Health Affahie,Defense Medical Facilities Office,
and the TRICARE Management Activity Since the 20p6fate, this construction
authorization document has not been reconciled the2007 Winkenwerder

memorandum or emerging evidence-based designtivésa

One of several federal documents that facilityhpkxs look at to find regulatory
guidance for incorporating evidence-based desiggrvantions is th®epartment of
Defense Space Planning Criteria for Health Faa{Department of Defense, 2006a).
This document contains most recommendations matteia006American Institute of
Architects Guidelines for Design and Constructididealth Care Facilitiesbut just as
with theHospital of the Futureeport from the Joint Commission, it fails to praei

guidance on evidence-based design implementatier ttan to mention the process
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(The Joint Commission, 2008). These documents diecuch evidence-based design
features as the preference for single bedroomiseasinimum standard for
medical/surgical and postpartum nursing units imegal hospitals and revised bed
clearances with bedside documentation areas inairitare-unit single-patient room
design. Both documents recommend the inclusiorantiiwashing sinks, though neither
specifies their location (American Institute of Arects, 2006). Of note, tH2epartment
of Defense Space Planning Criteria for Health Féieis has not been updated since

February 2006.

The review of th&pace Equipment Planning Syster(SIEEPS 1), used by
Department of Defense facility planners for dedagrout and instruction to contractors,
and theDepartment of Defense Medical Equipment Room (Rliaeswas also found
to include many of the recommendations from the628@erican Institute of Architects
Guidelines for Design and Construction of Healthr€Racilities Neither the guide
plates nor SEPS Il has been updated since 200Gathaxclude most evidence-based
design criteria. Of specific note, neither documenludes provisions for the
discontinued use of multiple-patient rooms (Deparitrof Defense, 2006b; McDermott,

B., personal communication, February 1, 2010).

A critical document used by federal medical fagiplanners to instruct
contracted architects and construction contradsatitse 2009 edition of thdFC 4-510-

01 Unified Facilities Criteria (UFC) DoD Design: Mical Military Facilities (formerly
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published adilitary Handbook 1191 Department of Defense Meldiral Dental
Facilities Design and Construction Critejiawhich provides the first true direction of
evidence-based design intervention by the Depattfddefense. This document
contains a summary of the directive from the 200AR&hwerder memorandum, a short
explanation of what evidence-based design is (doalss on promoting integrity of the
clinical encounter, empowering the patient, retie§uffering, and promoting long-term
health and wellness), and a short notation explgithe incorporation scope
adjustments for Leadership in Energy and Environtr{ldBED) and evidence-based
design net to gross square meter (GSM) calculatiamrkup (Department of Defense,
2009b).UFC 4-510-01contains no guidance for the incorporation of ewice-based
design into LEED or building information modelingl/1) systems. For MILCON
projects, the procedures outlined in this UFC ajyayn the time the design
authorization (DA) is issued by the Portfolio Plaighand Management Division
(PPMD) and throughout the design, constructiongbeial occupancy, and the post-
occupancy evaluation (POE) period. Other than tbeementioned material referencing
evidence-based design, this document containsrtitefunstruction on EBD principle
implementation or evaluation but does include ungtons for additions/changes to the
documents through criteria change requests (COR({ 4-510-01does not contain
citations or references to support or provide frrtthirection to facility planners on

evidence-based design criteria (Department of BefeP009b).
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Two publications by the US Army Health FacilityaRhing Agency, the
Environment of Care — US 20@nd theDesign & Implementation Guide 200Jo offer
facility planners some direction in implementingd®nce-based design criteria (United
States Army Health Facility Planning Agency, 2002@0)7b). The documents provide
philosophy guidance in the furniture and furnisisiisglections to enhance the healing
environment by providing fabrics, upholsteries, &éinghes that are anti-microbial and
do not support mold or mildew growth. There ard¢Her suggestions on the arrangement
of furniture in waiting spaces and family areaptomote conversation and interaction,
as well as the reduction of spatial disorientatlmough wayfinding cues such as nature
oriented positive distractions (photographic artiy@nd the inclusion of audio nature
sounds. Other suggestions include selecting fisishat enhance the healing
environment by reducing the risk of falls, reducimgse through improvements in
acoustics in the healthcare environment, and progidright lighting (either natural or
artificial) to help reduce depression. These recemshations are within the scope and
spirit of the MHS EBD Principles, Interventionsda@utcomes Matrix but fail to
provide specific application instructions or refeszes to validated citations for planners

to use to make decisions.

The Department of Defense uses the National FoeeEtion Association
(NFPA) specification codes outlined withNFPA 99: Standard for Health Care
Facilities, NFPA 101®: Life Safety Code@)dNFPA 101A: Guide on Alternative

Approaches to Life Safety ensure construction safety within its healtbdacilities.
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The current edition dFPA 99(2005 edition) has not been reconciled with evigen
based design healthcare principles nor does itaeletige potential conflicts that might
arise between the design interventions. This sasesament holds true for both the
NFPA 101(2009) andNFPA 101A(2010) documents. While each document contains
individual specifications that might be interpretsicomplementary to evidence-based
design, none of the documents contains directerters for incorporation of evidence-
based design criteria with NFPA codes (Nationat Frotection Association, 2005,

2009, 2010).

Department of Defense medical planners also narstider regulatory guidance
due to the adoption of the LEED program, and thegtdetermine how those
guidelines will interact or contradict evidence-®@slesign considerations. As of the
time of this study, federal documentation does tim@enecessity of both LEED and
EBD features but does not provide definitive guaon how they will be implemented
together in a complementary fashion (Facilities/2606; Department of Defense,
2009b). Of additional concern for facility plannare the requirements of federal
buildings to conform to the antiterrorism constroctregulations found iVFC 4-010-
01 Unified Facilities Criteria (UFC) DoD Minimum Aiterrorism Standards for
BuildingsandUFC 4-023-03 Unified Facilities Criteria (UFC) Deagi of Buildings to
Resist Progressive CollapsEhe 2007 update tdFC 4-010-01does not address
evidence-based design needs in any context, nartde€2009 edition diFC 4-023-03

These omissions of evidence-based design havaisanplications for architects and
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planners wishing to provide enhanced natural Iightind ease of wayfinding when
compared to the need to design their buildings Wlifist-resistant curtain walls and
structural resistances against progressive coll@pspartment of Defense, 2007,

Department of Defense, 2009c).

A review of industry and Department of Defenset gpsdance further illustrates
the challenge of evidence-based design integratompared to the rising cost of
construction. Plainly stated, the cost of healtb@nstruction continues to rise at a rate
disproportionate to the available medical constonctunds (American Medical News,
2006; Mowad, 2007; National Coalition on Health¢&@09). How much more military
medical construction should cost compared to thiema average is a matter of
contention. In 2007 the TRICARE Management Actiitye federal agency that
manages Department of Defense medical construadioegted the use of an evidence-
based design funding line in federal acquisitionusnents equaling 3—-5% of a hospital
facility’s estimated project budget added to thaltoost of the project. This surcharge
was based on the qualitative rather than quami@xperience of TRICARE
Management Activity due to a lack of available patjcost history. Evidence-based
design is therefore treated by the TRICARE ManagerAetivity as a cost premium,
rather than being incorporated in the project scégeof 2009, the current guidance set
forth in theTMA Defense Department 1391 Cost Estimating GuieldocMedical

Projectsremains the same as in 2007.
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This evidence-based design cost guidance is efgoduced in th&JS Army
Corps of Engineers Instructions for Parametric @@sCode IClark, 2010; United
States Army Corps of Engineers, 2008). The accun@tlyis additional cost factor
remains indeterminate. Government facility planreans implement evidence-based
design through interventions that are of near-eqosi of pre-evidence-based design

facilities (Center for Health Design, 2008; CerfterHealth Design, 2009a).

The current TRICARE cost instruction does not oitelemonstrate
acknowledgment of civilian studies, suchléeeEvidence-Based Design Literature
Review and Its Potential Implications for Capitaldgeting of Healthcare Facilities
study conducted by the University of California,daement of Civil and Environmental
Engineering (Ballard, Rybkowski, 2007). The Depaminof Defense does recognize
that new infrastructure must make the most of eaeailable opportunity or else suffer
potential marginalization effects for years to cothehould be noted that while military
medical facilities may have some requirements untgugovernment that may drive up
costs as compared to civilian facilities, such goweent construction surcharge factors
have not been found within available literatur@tovide baseline comparisons

(Department of Defense, 2007).

The May2009 report by the National Capital Region BaseliBeaent and
Closure Health Systems Advisory Subcommittee ofibtense Health Board for

Achieving World Class Healthcare, entitlad Independent Review of the Design Plans
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for the Walter Reed National Military Medical Cengad the Fort Belvoir Community
Hospital (Kizer, McGowan, Boman, 2009), compiles findingsl @acommendations for
implementation of evidence-based design principliéisin federal Pebble Projects. The
United States congressional mandate under the iNdtidefense Authorization Act for
Fiscal Year 2009 (NDAA 2009 Public Law 110-417)uigs the construction of world-
class medical facilities without providing the ogigonal or functional details about the

meaning of the terrworld-class medical facilities

To date, no recognized body has established aaiomeal definition of world-
class medical facility, so the Health Systems AdrysSubcommittee created a
definition to provide a metric. This is examinedtfier in the analysis portion of this
paper. The subcommittee specifically found thatcteation of a world-class medical
facility must begin with a clear vision and thatéte is no evidence of a concerted,
organized effort to engineer the new integratedtanyl healthcare culture needed to
achieve and sustain a joint Armed Services sysit@tnprovides world-class medical

care” (Kizer, McGowan, Boman, 2009, p. ES-1).

While analyzing construction of the new Fort Beéh@ommunity Hospital
(FBCH), the subcommittee found that while thereenmiany evidence-based design
features incorporated into the project, there waplan in place to evaluate the impact
of incorporating evidence-based design featuresthe facility’s layout (Kizer,

McGowan, Boman, 2009). The subcommittee felt thahsan assessment would be
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valuable for informing plans for future federal paal construction and therefore
recommended that a plan to assess the outcomesjtbeand return on investment of
the design processes used for the new FBCH, asawéfle benefits of incorporating
EBD principles in such facilities, be developedidad, and implemented. This course
of action provides a strong case for future devalept of procedures to capture lessons
learned from EBD projects and provide structuresebae metrics for evaluation of

medical military EBD projects.

The federal publications reviewed in this studyresent the most commonly
referenced documents used to procure, design,amiract military medical facilities
for the United States Army. Table 1 provides ggreal summary of construction
documents that respondents of the Evidence-Bassigbenderstanding &
Implementation within US Army Medical Constructisarvey conducted by this study
should be familiar with when practicing the mediRHLCON process for the United
States government. Table 1 cells that containauler black mark indicate that the
construction document listed on the far left haideé ®f the table is extensively
referenced during the indicated facility lifecyonagement phase. Cells without black
mark may also reference listed documents, butatra primary reference. Note that
while the documents listed in Table 1 form the aafréederal contracting requirements
for the United States Army medical constructiotis tist may be amended by additional
documents per a project’s special constructionireqent (such as special bio-Safety

lab requirements).
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Table 1. Summary Of Documents Reviewed For EBD &éad¢mplementation Analysis

Military Medical MILCON Facility Life Cylce Manageemt Process

RESRIELES Transition
Reviewed Document With EBD Strategic Business | Project Planning . . . .. | Sustainment .
3 ; X .~ | Programming Desigr] Constructipn Commision|ng Planning
Practices? |  Planning Planning [(New or Renovatior})
2007 Winkenwerder memorandum YES

YES

Evidence-Based Design: Application in the MHS Refol

Military Health System Evidence-Based Design (MH:
EBD) Team Principles, Interventions, and Outcomes YES
Matrix

April 2008 TRICARE Management Activity (TMA) YES . .
Healthcare Facility Eviden-Based Design Surve
Quadrennial Defense Review 8 YES

An Independent Review of the Design Plans for the
Walter Reed National Military Medical Center ané th YES
Fort Belvoir Community Hospital

The Evidence-Based Design Literature Review and I{s
Potential Implications for Capital Budgeting of YES
Healthcare Facilities

Army Regulation 415-15 Army Military Constructiond
Nonappropriated-Funded Construction Program NO
Development and Execution

Depanmen‘t.qf Defense Space Planning Criteria for PARTIAL . . .

Health Facilities

2006 American Institute of Architects Guidelines fo | ) v . . . . .
Design and Construction of Health Care Facilities

Space Equipment Planning System Il (SEPS II) NO . .

Department of Defense Medical Equipment Room Gliide NO . .

Plates

UFC 4-510-01 Unified Facilities Criteria (UFC) DoD . . . . . . . . .
Design: Medical Military Facilitie PARTIAL

Miltary Handbook 1191 Department of Defense Metjca . . . . . . .
and Dental Facilities Design and Construction @ete

Environment of Care — US 2007 PARTIAI . . . .

Design & Implementation Guide 2007 PARTIA . . . .

NFPA 99: Standard for Health Care Facilities PARTIAL . . . . .
NFPA 101@: Life Safety Code PARTIAL| . . . . .
NFPA 101A: Guide on Alternative Approaches to Lifg PARTIAL . . . . .
Safety

Federal LEED program NO . . . . . . .
UFC 4-010-01 Unified Facilities Criteria (UFC) DoD NO . . . . . .
Minimum Antiterrorism Standards for Buildings

UFC 4-023-03 Unified Facilities Criteria (UFC) Dgsi NO . . . . . .
of Buildings to Resist Progressive Collapse

TMA Defense Department 1391 Cost Estimating YES . . . .

Guidance for Medical Projects

US Army Corps of Engineers Instructions for Paraiog PARTIAL . . . .

Design Code :




21

CHAPTER IlI

METHODS

This chapter discusses the research approactiathgathering methods, and the

originality and validity of the research data ugethe study.

Research Approach

To measure the extent that military facility plammhave implemented evidence-
based design principles within military medical staction practices, a mixed method
of qualitative and quantitative approaches was @mnogdsing publically available
publications in the literature to set a baselinemgdflemented EBD policy, interviews
and an online survey were conducted, after ingtital review board approval was
obtained, to measure the current state of particgpaverall knowledge of evidence-
based design and construction policy requirememdg@ record their expert views on
how well EBD principles have been implemented arr &elect military medical
construction projects. Additionally, an analysigtod four select military medical
construction projects was conducted using the MiliHealth System’s evidence-based
design principles matrix, which is the closest ganeent and civilian validated metric
base for an evidence-based design features corapghtalone, Mann-Dooks, Strauss,

2007; Center for Health Design, 2008; Casscellsmé@l, Ponatoski, 2009).
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Originality of Survey Data

All data used for this research canelgdrom answers provided by available
government publications, participants’ survey resmes, and individual interviews. No
government or civilian publications that are simtathe research conducted were

found.

Selection of Survey and Interview Participants

Due to the focused nature of this research onarylimedical construction,
survey participants were not randomly selectediddaants asked to complete the
online survey and interviews were directly selediaded on their relevant military
construction background. Participants includedgyeland decision- making personnel,
facility planners/designers, architects, constarctnanagers, project officers, transition
planners, equipment outfitters, and healthcaredtargs/researchers. All participants
had active experience in military medical facilgianning and construction. Each
individual was chosen because of his or her exgeednd placement within the
Department of Defense federal military medical lfacacquisition and construction
bureaucracy (with a particular focus on personrhfthe TRICARE Management
Activity and the US Army Health Facility Planninggdncy) or due to his or her direct
experience working on the selected military medprajects included in the study. Due
to prohibitive travel distances between particigaand project locations, an online
survey and electronic mail correspondence wergmated to be the tools that would

provide the best level of response from participg@roat & Wang, 2002).
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Survey Method

As a method of determining the culture involvegbaticy decisions and
implementation (Wheatley, 2006), each participaas &@sked to answer an identical
Internet survey consisting of 30 multiple-choicesgjions (see Appendix C). The survey
was sent by electronic mail to 85 active-duty railtpersonnel, government schedule
(GS) employees, civilian military contractors, ardhitecture/construction firm

members with a known history of military medicabjects.

The survey was designed to determine the levekpérience of the participants,
their knowledge of publication directives, theirdkviedge of evidence-based design
procedures, and their familiarization with selegbegelpost evidence-base-designed
military medical facilities. The survey was condegtusing the third-party collection
services of Survey Monkey (http://www.surveymonkeyn), through a unique Web
link sent via a blind copy format. No participadéntification information was made
available to individual participants or researchensh Survey Monkey recording only
Internet service provider (ISP) addresses. Theyniy provided to participants was
designed to encourage open and honest answergichddly, each participant could
only respond once through his or her provided umileb link, and only on a single
computer, to minimize any chance of multiple answBarticipants could choose to
leave the survey at any time, though if they didtkey could not return to complete any
unanswered questions (this action prevents a sygagicipant from providing multiple

answers to questions).
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Leadership Interviews

In addition, select individual government and l@wi contract employees were
interviewed on specific construction policies, riedions, and project experience to
clarify design intents and decision backgroundsauréigg those healthcare projects
included within the study. Additional interviews meconducted with policymaking
personnel to better understand the decisions nmadmplementing cost guidance
criteria and guide plate publications, as notedhiwithe literature review. Interviews
with government and civilian leadership were condddthrough both telephone and
electronic mail. Telephone interviews and writteterviews by traditional and
electronic correspondence substantially reduced wbald have been prohibitive travel

costs for interviewing respondents, allowing fonach larger and varied response base.

Facility Analysis Method

Using the MHS EBD Principles, Interventions, anaté@mes Matrix as a
government and civilian industry-acknowledged nestbenchmark (Center for Health
Design, 2008; Center for Health Design, 2009a, BOQ@&sscells, Kurmel, Ponatoski,
2009), the Bassett Army Community Hospital, the 260rt Belvoir Army Community
Hospital, the new Walter Reed National Military Meal Center, and the new Fort Riley
Army Community Hospital were analyzed to deterntime extent to which EBD
principle features were included in the final degognstruction. The selected facilities
ranged from being completed and operational (Bgssetunder construction (Belvoir

and Walter Reed), to under design (Fort Riley).
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Due to the limited number of available facilitigdizing evidence-based design
concepts within the Department of Defense, thesefilities were determined as
military medical examples of pre-EBD design andt{#BD design. This analysis
encountered further data limitations due to thecsiyaof information available to the
public and from the incomplete nature of the FalvBir, Walter Reed, and Fort Riley
hospital projects at the time of this study. Adzhglly, a full top-to-bottom cost estimate
analysis for these projects was not available fgmvernment publications and was
deemed outside the scope of this research. Ddbpilenited analysis of these facilities,
this analysis remains important to the study of EBIplementation given that the Fort
Belvoir Community Hospital project has been disedssy the TRICARE Management
Activity as a possible site-adaptable design duestmcorporation of evidence-based
design features, despite not being validated bpauing research (Birdseye, T., and

Lieutenant Colonel Hower, T., personal communicgtidugust 2009).
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CHAPTER IV

FINDINGS

The Survey of Evidence-based Design Understanflimmgplementation within
US Army Medical Construction (see Appendix C) cocted through the third-party
Survey Monkey collection service (https://www.symw®nkey.com) was sent by
electronic mail Web link to 85 active governmend ailon-government civilian military
contractors with direct experience in policy, designd construction of military
healthcare projects to rate their knowledge ofcadfifederal guidance, general
evidence-based design knowledge, and current Depattof Defense evidence-based
design projects. Fifty-six of the 85 individuals ewvere sent surveys participated, for a
65.8% response rate. Seven individuals skippedon&re questions when answering
the section on selected military medical facilitf8g.5% of respondents completed all

guestions).

Evidence-based Design General Knowledge Findings

When asked about their highest level of familiawith evidence-based design,
46.4% of those surveyed reported that they hada@gte conferences where evidence-
based design application was discussed. A totaDaf% of all respondents were EDAC
certified (evidence-based design and accreditatotification), and 7.1% of all
respondents had attended formal evidence-baseghdesaining. Additionally, 7.1%

responded that while they knew of the evidencedbdssign process, they did not
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practice an evidence-based design process. Zgyorrésnts answered that they were

unfamiliar with the concept of evidence-based desig

Of the government-employed respondents, 48.7% tegbthat they have
attended lecture conferences where evidence-ba&sgghdapplication was discussed. A
total of 7.7% responded that they had either aidridrmal classes or had themselves
participated in formal evidence-based design rebeand 10.3% responded that they
knew of the evidence-based design process butdidtiize evidence-based design
criteria. Only one government employee (this resean) responded as being EDAC
certified. Of the non-government-employed respotgl@nvilian contractors), 41.2%
reported that they had attended lecture conferembese evidence-based design
application was discussed. While 29.4% respondatitiiey were EDAC certified, only
5.9% responded that they had either attended faclasges or had participated in formal
evidence-based design research. No non-governmesmbmdents replied that they knew

of the evidence-based design but did not practiedeBD process.

When asked to rate their experience within theioakdacility production and
operation cycle, 62.5% of all respondents feltaswery important that policymakers be
familiar with evidence-based design criteria. Aataif 82.1% of all respondents felt it
was very important that facility planners be faaiwith evidence-based design criteria,
and 55.4% felt it was very important that projectistruction managers be familiar with

evidence-based design criteria.
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When surveyed on their knowledge of core documguitding the
implementation of evidence-based design principiéisin the Military Healthcare
System, 55.4% of all respondents replied that tiea/read and understood Dr.
Winkenwerder’s 2007 Health Affairs memorandum (Wénwerder, 2007) directing the
incorporation of evidence-based design practicesnew military medical facilities,
while 41.1% responded that they had not read tleetive. Of government personnel,
48.7% responded that they had read the memoranahite, 70.6% of non-government
respondents reported having read the memoranduran\&ked about having read and
understood the 2007 report on evidence-based desthe Military Health System
(Malone, Mann-Dooks, Strauss, 2007), 54.1% of gavent and 58.8% of non-
government employees replied that they had nottleadeport. Additionally, 75.9% of
government respondents replied that they had aok tfee results of the April 2008
TRICARE Survey (May, 2008) identifying what enhamants should be included in
health facilities, as compared to 58.8% of non-govent respondents who reported not

having read the report.

Participants were surveyed on their opinions rdiggrthe requirement of
evidence-based design instruction before constmigirojects within the military
medical construction system were awarded for cohtEaghty-eight percent of all
respondents felt that evidence-based design ingirucourses should be a requirement
for military decision-makers/planners prior to adiag military medical facility projects.

Fifty-four percent felt that architecture firm pensel should have some form of
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evidence-based design certification (EDAC credédiaesearch citations, etc.) as a
requirement to bid on military medical facility peats. Fifty-six percent of respondents
felt that construction firms bidding on military cheal facility projects should similarly

be evidence-based design certified prior to beimgrded contracts by the government.

In addition, 48.5% of government survey particiigaieported that their
organizations did not dedicate in-house resou@esnducting research in accordance
with the procedures outlined by the Center for HeBlesign, and 30.3% reporting that
they did not know if their organization conducteddence-based design research,
despite the fact that the Center for Health Depigjlishes, in Appendix B of their study
guide, the Military Health System’s own evidencedzhdesign interventions and

outcomes matrix (Center for Health Design, 2008).

When asked about including specific evidence-bassthgn criteria into
government room guide plates and official presorgptiocuments, 42.9% of all survey
respondents felt that between four and six valdiatedence-based design citations
were necessary before inclusion. Another 38.7%l oéspondents reported that they
had personally studied four or more real-world enice-based design projects to learn

about the benefits/problems of evidence-based désajures.
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Military Healthcare Construction Evidence-basedie€ost Guidance
Survey participants were also asked if they had tee June 19, 2009,
TRICARE Management Activity 1391 Cost Estimatingi@zunce for medical projects
(also contained within US Army Corps of Engineénstructions for Parametric Design
[Code 3] that governs the estimating costs for implemenénidence-based design
features into military medical facilities (Clark)20; United States Army Corps of
Engineers, 2008). A total of 64.9% of governmenpkayed respondents replied that
they had not read the cost guidance, compared.48@8f non-government respondents
who had not read the guidance. When specificakg@# they knew what the evidence-
based design surcharge estimates were, 23.5% refsalbnders reported the correct
answer of an additional 3-5% evidence-based desigrharge, while 40% believed that
no additional costs should be added to the priraguare foot cost of a facility (i.e.,
evidence-based design should not cost extra,sa®itld be included in “good design”).
Telephone interviews with the TRICARE Managementivity found that the initial
cost guidance issued in 2007 has not been updatetbdh lack of historical data. David
Clark, the issuer of the June 19, 2009, TRICARE &¢gment Activity Department of
Defense 1391 Cost-Estimating Guidance for Medicajets, clarified this position:
Some might say that good design is EBD and thexe$onot a cost premium. |
disagree with that because there are a numbatrildify systems associated
with EBD...Currently, EBD is a cost premium and #fere is NOT included in
the GUC [guidance unit cost]. This will continug & few years until the

historical project costs include EBD. This is astent with the way AT/FP
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[anti-terrorism/force protection] and informatieypstems was once a
premium and is now included in the GUC. (Clark, fiersonal communication,

January 12, 2010)

David Clark further elaborated that the currergt@dange is an estimate based on
gualitative review of available government and l@wi estimates rather than a
guantitatively determined number. A full buildingst analysis for evidence-based
design features has not been considered in therdussue of federal cost guidance

documents.

None of the reviewed federal documents concerbudygeting that are used to
guide facility planners acknowledged evidence-bake=ign return on investment (ROI)
incentives or how to reconcile savings with spiivgrnment funding lines (construction,

operation, logistics, payroll, etc.).

Evidence-based Design Application Findings

Participants were asked survey questions to medkarimportance of evidence-
based design research goals and application afiedsarned within their organizations.
Of the respondents, 58.8% replied that it is vargortant to establish clear research
goals during the design phase, and 74.5% agreeed\tligence-based design processes
should be integrated into the pre-design phasenoédical project. Another 54.9% of

respondents felt it was very important to estalbdgidence-based design metrics during
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the design phase of a project, and 58.8% belidvaidpiost-occupancy evaluations
should contain evidence-based design measureg.gbifpercent of all respondents
replied that in their organization, development aalliection of realistic metrics are very
important before construction begins. Eighty petcérall respondents reported that it is
very important to their organization to apply less¢earned to their next project, while
48% replied that in actual practice, lessons lefioodlected metrics are only
occasionally applied to follow-up projects. Seveeatght percent of all respondents felt
that it was very important for leadership to beropecultural transformation in regards

to evidence-based design.

Survey participants were asked to rate the fategories of the MHS EBD
Team Design Principles, Interventions, and Outcoltatsix:

1. Creation of a family-centered environment.

2. Improvement of the quality and safety of hezdtle delivery (reduce
infections, high efficiency particulate absorbittHPA] filtration, reduce
stress).

3. Enhancement of patient/family/staff contactwiiture and positive
distractions.

4. Creation of positive work environments throwdficiencies, adjacency,
lighting/sound/temperature control, and ergonomics.

5. Exhibition of standardization and flexibility design.
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When asked how important they felt the MHS EBDniisafive evidence-based
categories of the EBD Principles, Interventions] @utcomes Matrix were:

* 85.7% believed it was very important to improve shéety of healthcare
delivery;

* 67.3% believed it was very important to create fpasiwork environments
through adjacencies, lighting/sound/temperaturdrogrand ergonomics;

» 53.1% felt it was very important to create a fantigntered environment;

* 51% felt it was very important that the design éxitoherent
standardization and flexibility; and

* 46.9% said it was very important to enhance pdftemily/staff contact with
nature and positive distractions, compared to 228 felt that that it was

only somewhat important.

These findings differ from the findings of the Af2008 TRICARE
Management Activity telephone survey (May, 200&)eve 79% of active-duty
personnel and 83% of spouses desired room forissndompared to 53.1% of
respondents from the online survey conducted mghidy. However, 57% of active-
duty personnel and 55% of spouses desired corfttbheo environment
(lighting/temperature/sound) in the TMA survey, ahis comparable to the 67.3% who

expressed a desire for environmental control is shudy’s survey.
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Findings for Selected Military Healthcare Facilitie

Participants were asked to analyze four militapdioal facilities using the
Military Health System Evidence-based Design Pplad, Interventions, and Outcomes
Matrix (Casscells, Kurmel, Ponatoski, 2009). Thaliiees analyzed for evidence-based
design features were the Bassett Army Communityphials the Fort Belvoir Army
Community Hospital, the Walter Reed National MiltdMedical Center, and the new

Fort Riley Army Community Hospital.

Bassett Army Community Hospital, located in Foraivivright, Alaska, was
completed in 2007. As of March 2010, the Fort Belyomy Community Hospital,
located in Alexandria, Virginia, is under constrantwith an expected beneficial
occupancy date of September 2010. The Walter Regidrdl Military Medical Center,
also currently under construction, is a renovasinod new addition project replacing
Bethesda Naval Hospital in Maryland. The new Fol¢yRArmy Community Hospital
construction project was awarded for design in &aper 2009 and will be located in

Fort Riley, Kansas.

Bassett Army Community Hospital Findings

Bassett Army Community Hospital opened in 2000mpio the implementation
of Dr. Winkenwerder’'s 2007 evidence-based desigective memo; however, Bassett
was designed with many construction features thate classified as evidence-based

design interventions. Review of Bassett’s constomctiocuments (HKS Architects,
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2000) and interviews with project officers, incladia former chief of hospital logistics,
showed that Bassett was designed around singleppatioms (although not sized with
“family zone” areas), with lighting, temperatur@ddimited sound control through
patient-oriented “relaxation channels” (Lieuten@alonel Williams, T., & Gerdes, D.,
personal communication, February 9, 2010). Ba$sattires an array of positive
distractions that form distinctive wayfinding parfor patients and families. The
addition of binaural lighting in high-traffic area$ the hospital was designed to combat
the long, dark hours of the Alaska winters by agdiircadian rhythms through timed
illumination cycles. When comparing Bassett toMiktary Health System Evidence-
based Design Principles, Interventions, and Outsoihatrix, the Bassett Army

Community Hospital either meets or partially acle®all stated intervention categories.

Survey participants were asked to rate BassetyATommunity Hospital, for
each of the evidence-based design matrix goalsydiog to whether the facility failed
to achieve a category goal, partially achievedtagmy goal, or achieved a category
goal. Participants also had the option to indithéet they did not know the answer.
Again, the five matrix categories used for ratinglude the following:

1. Creation of a family-centered environment.

2. Improvement of the quality and safety of hezdtle delivery (reduce

infections, HEPA filtration, reduce stress).

3. Enhancement of patient/family/staff contactwiaiture and positive

distractions.
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4. Creation of positive work environments throwdficiencies, adjacency,
lighting/sound/temperature control, and ergonomics.

5. Exhibition of standardization and flexibility design.

Of the government and non-government survey ppatits who analyzed the
Bassett Army Community Hospital against the MHS EB&am’s matrix:

» 71.4% did not know if the new construction improvkd safety of healthcare
delivery;

* 69.4% did not know if the new construction desighikited coherent
standardization and flexibility;

*  63.7% did not know if the new construction creaaddmily-centered
environment;

* 63.3% did not know if the new construction cregteditive work
environments through adjacencies, lighting/sounagrature control, and
ergonomics; and

* 61.2% did not know if the new construction enhangatient/family/staff

contact with nature and positive distractions.

Table 2 summarizes survey responses for Bassety S&ommunity Hospital
where participants were asked to analyze the faciing the Military Health System

evidence-based design matrix Principles, Intereastiand Outcomes Matrix.
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Table 2. Bassett Army Community Hospital EBD Piphes, Interventions, and
Outcomes Matrix Survey Summary

Did Not Partially

EBD Principle Achieve | Achieved [Achieved| | Do Not
Goal Goal Goal K now
1. Creation of a family 0.0% 18.4% 14.3%|  67.3%
centered environment.
2. Improvement of the
quality and safety of
healthcare delivery (redude 0.0% 10.2% 18.4% 71.4%
infections, HEPA filtration
reduce stress).
3. Enhancement of
patient/family/staff contac 6.1% 10.2% 22 4% 61.2%

with nature and positive
distractions.

4. Creation of positive
work environments throug
efficiencies, adjacency, 2.0% 14.3% 20.4% 63.3%
lighting/sound/temperaturg
control, and ergonomics.
5. Exhibition of
standardization and 4.1% 18.4% 8.2% 69.4%
flexibility in design.

j=p

Fort Belvoir Army Community Hospital Findings

Fort Belvoir Army Community Hospital is expectexidecome operational in
September 2010. Findings during the review of thestruction drawings revealed that
the facility achieves or partially achieves theigegoals of all five of the categories put
forth by the Military Health System Evidence-bagegkign Principles, Interventions,
and Outcomes Matrix (HDR Architects, 2009b). Surfiaglings indicate that 51% of
participants felt that the goal of achieving a figrtentered environment had been
reached, while 40.8% did not know. In addition, 942 felt that the goal concerning the

guality and safety of healthcare delivery had bagneved, while 46.9% of those
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surveyed did not know. When considering the enhaece of patient/family/staff
contact with nature, 53.1% felt the goal had bedmeaed, while 40.8% did not know.

In the creation of positive work environments, Sa#farticipants felt the goal had been
achieved, with 38.8% reporting that they did nodwnFinally, when asked whether the
facility design exhibited coherent standardizatib®. 3% felt there was a partial goal
achievement, 42.9% felt the goal had been achiereti 38.8% reported they did not

know.

Table 3 summarizes survey responses for Fort Beromy Community
Hospital where participants were asked to anallyeddcility using the Military Health

System evidence-based design matrix Principlesyuantions, and Outcomes Matrix.
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Table 3 Fort Belvoir Army Community Hospital EBD Princed, Interventions, and
Outcomes Matrix Survey Summary

Did Not Partially

EBD Principle Achieve Achieved | Achieved| | Do Not
Goal Goal Goal K now
1. Creation of a family 0.0% 8.2% 51.0%| 40.8%
centered environment.
2. Improvement of the
quality and safety of
healthcare delivery (reduge 0.0% 10.2% 42.9% 46.9%
infections, HEPA filtration
reduce stress).
3. Enhancement of
patient/family/staff contac 0.0% 6.1% 53.1% 40.8%

with nature and positive
distractions.

4. Creation of positive
work environments throug
efficiencies, adjacency, 0.0% 10.2% 51.0% 38.8%
lighting/sound/temperatur
control, and ergonomics.
5. Exhibition of
standardization and 2.0% 16.3% 42.9% 38.8%
flexibility in design.

0

(]

Interviews conducted with the architecture firnrD{R)) in September 2009
revealed that no single source of evidence-basgidmeesearch was used to design
interventions. When asked about the developmerds#gfarch hypotheses, HDR’s
representative answered that this action was mopteied and was split among various
workers (Dellinger, B., personal communication, t8epber 29, 2009). No consolidated
goals or metrics beyond an unspecified listinghoke evidence-based design principles
outlined within the 2007 report on evidence-basesigh in the Military Health System
were cited as having been used in the facilitygteéMalone, Mann-Dooks, Strauss,

2007). HDR replied that they did not have copiethefApril 2008 TRICARE
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Management Survey on enhancements to health fasibt the June 2009 TRICARE
Management Activity Department of Defense 1391 Ess$imating Guidance for
Medical Projects (Dellinger, B., personal commutiarg February 1, 2010). HDR
provided file transfer protocol (FTP) access fawing the Fort Belvoir Army
Community Hospital construction documents; howekariew of posted documents did
not show evidence of evidence-based design reseaations or planning metrics

stored in HDR’s common pool project files (HDR Aitelets, 2009a).

Interviews with the USAHFPA Fort Belvoir projedfioer revealed that while
evidence-based design features were incorporatedha facility, support from
oversight agencies such as the United States Arong<®bf Engineers Center for
Medical Excellence provided little assistance isuamg that the evidence-based design
goals were achieved. The main concern from the £ofjEngineers concerned the
additional costs associated with evidence-basedmnasd the impact to the overall
funding for the project (Fortune, D., personal cammioation, January 7, 2010). No
evidence-based design research efforts were cjtélaebproject officers or Corps of
Engineers representatives, nor had representaees/ed direction to conduct such

research.

The interview findings with the Fort Belvoir orssiproject officer and HDR were
mirrored in a 2009 independent review of the depigns for the Walter Reed National

Military Medical Center and the Fort Belvoir ComniyrHospital conducted by the
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National Capital Region Base Realignment and Closilgalth Systems Advisory
Subcommittee of the Defense Health Board. The subdtiee found the project to be
well conceived in the inclusion of many importawidence-based design features but
expressed the view that there was neither evidehaelan to evaluate the facility nor
evidence of a facility master plan. The subcomnaitieted that such plans would be
valuable for future hospital construction, espégial the incorporation of information
technology for diagnostic and treatment technol@@zer, McGowan, Boman, 2009).
This finding is especially relevant when viewedigit of interviews conducted with
senior United States Army Health Facility Plannikgency decision-makers, who
expressed concern that the TRICARE Management ictregan discussions on
making the Fort Belvoir Army Community Hospitalitesadaptable design for future
community hospital projects without first validagithe facility under construction

(Birdseye, T., Lieutenant Colonel Hower, T., peaommunication, July 2009).

Walter Reed National Military Medical Center Fingen
The Walter Reed National Military Medical Centerai large-scale renovation
and expansion of the National Naval Medical Cemdethesda, Maryland, as directed

under the 2005 Base Realignment and Closure Répepartment of Defense, 2005).

Government and non-government survey participaete asked to analyze the

design of the Walter Reed National Military Medi€anter using the five evidence-



42

based design principles, interventions, and outsoof¢he Military Health System
design team matrix. Findings showed that:
* 75.5% did not know if the new construction creaaddmily-centered
environment.
* 75.5% did not know if the new construction improvbkd safety of healthcare
delivery;
* 75.5% did not know if the new construction desighikited coherent
standardization and flexibility;
* 73.5% did not know if the new construction enhangatient/family/staff
contact with nature and positive distractions; and
* 73.5% did not know if the new construction cregteditive work
environments through adjacencies, lighting/sounagrature control, and

ergonomics.

Table 4 summarizes survey responses for Walted Ragional Military Medical
Center where participants were asked to analyzéttiy using the Military Health

System evidence-based design matrix Principlesyuantions, and Outcomes Matrix.
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Table 4 Walter Reed National Military Medical Center EBIDinciples, Interventions,
and Outcomes Matrix Survey Summary

Did Not Partially
EBD Principle Achieve | Achieved |Achieved| | Do Not
Goal Goal Goal K now

1. Creation of a family
centered environment.
2. Improvement of the
quality and safety of
healthcare delivery (redude 0.0% 20.4% 4.1% 75.5%
infections, HEPA filtration
reduce stress).

3. Enhancement of

patie nt/family/staff contac
with nature and positive
distractions.

4. Creation of positive
work environments through
efficiencies, adjacency, 4.1% 18.4% 4.1% 73.5%
lighting/sound/te mperatur
control, and ergonomics.
5. Exhibition of
standardization and 8.2% 14.3% 2.0% 75.5%
flexibility in design.

6.1% 14.3% 4.1% 75.5%

10.2% 14.3% 2.0% 73.5%

D

The primary findings of the 2009 independent remdé the design plans for the
Walter Reed National Military Medical Center ané fort Belvoir Community Hospital
(Kizer, McGowan, Boman, 2009) state that:

» To date, no recognized body has established amatqeal definition of

world-class medical facility.

* The service-specific and facility-centric cultuadghe Army, Navy and Air

Force medical commands conflict with the needsd>S [installation
design standards], and there is no evidence oheected, organized effort to

engineer the new integrated military healthcaréucelneeded to achieve and
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sustain a joint Armed Services IDS that provideslavolass medical care.

(p- 5)

The 2009 review (Kizer, McGowan, Boman, 2009) aited specific inclusion
of evidence-based design as a feature in the tdefirof a world-class medical facility:
A medical facility achieves the distinction of bgiconsidered world class by
doing many things in an exceptional manner, inclgdipplying evidence-based
healthcare principles and practices, along withadkest advances in the
biomedical, informatics and engineering sciencesjgithe most appropriate
state of-the-art technologies in an easily accessiid safe healing environment;
providing services with adequate numbers of welirted, competent and
compassionate caregivers who are attuned to thenpsitineeds], and his or her
family’s culture, life experience and needs; pravidcare in the most condition-
appropriate setting with the aim of restoring pateto optimal health and
functionality; and being led by skilled and pragimaisionaries. The practices

and processes of a world-class medical facilitymoglels to emulate. (p. B-1)

When conducting the review, the subcommittee efkfense Health Board
found that the current design of the Walter Reetiddal Military Medical Center does
not meet world-class healthcare standards. Additipnthe subcommittee reported that
there is no comprehensive master plan for WaltedRdational Military Medical

Center that includes the combined and augmentatsasEWalter Reed Army Medical
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Center and the National Naval Medical Center theggrates the Uniformed Services
University for the Health Sciences (USUHS), then®&athology Center (JPC), and
other specialized centers or institutions on tledifg grounds or in proximal location to

Walter Reed National Military Medical Center maieafthcare complex.

In addition, the subcommittee reported that inidlittle evidence for any
clinicians’ or other stakeholders’ input in thedirdesigns created by facility planners
for Walter Reed National Military Medical Centepe®ific deficiencies noted include
the following: areas of the hospital are not in ptiance with the Joint Commission’s
hospital design standards; the bed plan does oetda for broad conversion to single-
patient rooms; significant surgical suite issuedigmt transportation and wayfinding
issues, and observational care design deficiemaiss; there is no inclusion of ancillary
labs at offsite locations away from the primarnyiligG patient parking has limitations;
and there are logistical concerns for expandedatgprvices (Kizer, McGowan,

Boman, 2009).

In defining the criteria for world-class healtheathe subcommittee provided
specific evidence-based design standards that lmeusiet; however, the subcommittee
did not include specifications or metrics to deteensuccess of included evidence-
based design features. This definition of worldsslaealthcare has not been adopted or

incorporated into any of the current core fedecastruction criteria documents.
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Findings for the Fort Riley Army Community Hospital

No submission construction documents were avalabin federal planners at
the time of this publication, only concept desigReview of preliminary designs from
the architecture firm Leo A. Daly and RLF show desintentions for evidence-based
design healthcare features and LEED Silver construgoals utilizing BIM and early
contractor involvement methods for a fast-trackstarction delivery. Interviews with
the USAHFPA's chief of the Planning & ProgramminiyiBion (PPD) and chief of the
Project Management Division (PMD) found that noorgses had been allocated to
conduct evidence-based design research by govetmpamsonnel to establish
hypotheses or measurable design goals for theRiest Army Community Hospital
project (Birdseye, T., Lieutenant Colonel Hower, @ersonal communication, July
2009). Interviewed personnel expressed frustratidim the lack of a cohesive approach
to citing and validating interventions in the Depagnt of Defense when applying

evidence-based design features.

Government and non-government survey participaete asked to analyze the
design of the Fort Riley Army Community Hospitalngsthe five evidence-based
design principles, interventions, and outcomesef\lilitary Health System design
team matrix. Results showed that:

* 83.7% did not know if the new construction improvkd safety of healthcare

delivery;
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» 77.6% did not know if the new construction creaaddmily-centered
environment;

* 77.6% did not know if the new construction enhangatient/family/staff
contact with nature and positive distractions;

* 79.6% did not know if the new construction cregteditive work
environments through adjacencies, lighting/sounaerature control, and
ergonomics; and

* 77.6% did not know if the new construction desighikited coherent

standardization and flexibility.

Table 5 summarizes survey responses for Fort Riteayy Community Hospital
where participants were asked to analyze the faciing the Military Health System

evidence-based design matrix Principles, Interesstiand Outcomes Matrix.



Table 5 Fort Riley Army Community Hospital EBD Principldsterventions, and

Outcomes Matrix Survey Summary

EBD Principle

Did Not
Achieve
Goal

Partially
Achieved
Goal

Achieved
Goal

| Do Not
K now

1. Creation of a family
centered environment.

0.0%

10.2%

12.2%

77.6%

2. Improvement of the
quality and safety of
healthcare delivery (redug
infections, HEPA filtration
reduce stress).

[0}

0.0%

8.2%

8.2%

83.7%

3. Enhancement of
patient/family/staff contac
with nature and positive
distractions.

2.0%

6.1%

14.3%

77.6%

4. Creation of positive
work environments throud
efficiencies, adjacency,
lighting/sound/te mperatur,
control, and ergonomics.

=y

D

0.0%

8.2%

12.2%

79.6%

5. Exhibition of
standardization and
flexibility in design.

0.0%

10.2%

12.2%

77.6%

48
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CHAPTER V

CONCLUSIONS

Summary

Government and civilian military medical facilipfanners recognize that
including evidence-based design features withimany medical facilities is no longer
an option but is a directive with the force of riegion and the attention of the United
States Congress. The 2007 Dr. Winkenwerder memanrarahd the dictates of
congressional inquires noted within the Nationgbi@k Region military healthcare
system have ended the conversation concerning ehethnot evidence-based design is
a fad or buzz word. What this leaves is the needricassessment of the current state of
evidence-based design principles’ implementaticthiwithe military health facility

construction cycle.

For this study, examinations of government corsiton regulations and
government-sponsored evidence-based design resanaes, as well as interviews
with senior military and civilian construction leaxdhip, made it possible to analyze
government evidence-based design policies as tnegrtly stand. Billions of dollars
worth of medical infrastructure and hundreds olufands of government beneficiaries
underscore the importance of correctly implemenéwiglence-based design practices
within government construction projects. The futim@act of health facility regulations

on the civilian market that may be derived from shedy of government projects makes
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it all the more necessary to ensure that evideasedpractices are correctly understood

and applied throughout the construction cycle.

Conclusions

Evidence from reviews of publications guiding gowaent medical facility
planners and contracted civilian organizationsdaté that evidence-based design has at
this time only been marginally implemented. Thisessment is further supported by
interviews with facility planners who express frasion and disagreement with current
evidence-based design policies. Evidence-basedrdpanciples have made inroads
into key federal construction documentation; howgethee majority of such inclusions
generally refer to the need for evidence-basedydasterventions rather than give

substantial guidance on how to achieve or measiaie iaclusions.

A few documents, such as the 2009 edition ol4R€ 4-510-01 Unified
Facilities Criteriaand thdnstructions for Parametric Design (Code 8p include cost
estimate provisions for assessing evidence-basagrdbut have been found to be based
primarily on qualitative assessments from civilgurces rather than on government
actual full-building construction estimations. Whithis is understandable given the
relatively few evidence-based design projects theegiment has conducted, there are
still measures of disagreements with the surchemgeestimates (Department of
Defense, 2009b; United States Army Corps of Engse&2908). The confusion

concerning what actual costs should be added éorporation of evidence-based design
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features was supported by survey respondents, ofwdnly 23.5% could correctly
identify the current cost guidance, with an addi@ib40% replying that there should be
no additions to the primary square meter cost. ¢brgusion is further compounded by
the incorporation of evidence-based design featwiésn Bassett Army Community
Hospital prior to the mandate to use evidence-bdssajn and prior to the surcharge
implementation (note, however, that Bassett suffexsst-creep due primarily to its

wintery Alaskan location, which required costlyesielated construction adaptations).

Additional key federal construction documents havebeen updated to include
evidence-based design information, or fail to rederhow conflicts between regulatory
guidance will be achieved (LEED & anti-terrorisniffe protection are particular issues).
These documents in turn inform the government Sgacgpment Planning Systems I
program and construction guide plates, which hheenselves not been updated to

include mandated evidence-based design features.

The overall exclusion of evidence-based desigormétion from official
documents suggests a critical lack of validatedicseby which government decision-
makers can evaluate potential construction bidsyawrhich completed designs may be
evaluated for performance. At worst, this lack alidated metrics allows for
organizations to claim evidence-based featuresowtthaving to meet official standards
(which do not seem to yet exist). The online regeaurvey of government and civilian

personnel involved in military medical constructi@vealed that 22.4% of all
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respondents believed their organizations (includioth civilian and military) use
evidence-based design as a marketing tool rataerfdr applying interventions based
on rigorous research. The key danger here liegwqmtential fraud issues (the
government has means in place to recoup such Jossssather in the incorporation of
non-validated interventions into government fai@étthat may in turn be further utilized
as future references for construction standards.uBe of non-validated referenced
facilities may introduce systemic problems into tleastruction cycle (much as the
discussion noted for using the new Fort Belvoir xr@ommunity Hospital as a site-

adaptable design without rigorous validation).

This trend concerning lack of data governing enadebased design application
is reinforced by the findings of the independentaw of the design plans for the Walter
Reed National Military Medical Center and the Adetvoir Community Hospital. The
report highlights both the lack of application efdence-based design features within
the physical structure and the significant conceluesto the non-definition of terms and
outcome expectations within all branches of theddpent of Defense (Kizer,
McGowan, Boman, 2009). Further, the Defense Hdaltigram’s 2010 budget estimates
exclude mention of specific research monies seedsir the development of evidence-
based design research, leaving such activitidsataliscretion of individual branches

(Department of Defense, 2009a).
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The lack of evidence-based design inclusion ifiicial documentation is tied
with the major deficiencies noted in the generalwiedge base of surveyed respondents.
Government personnel demonstrated evidence of heiagare of the majority of key
evidence-based design directive documentation aiting research reports regarding
evidence-based design implementation within thetdy Health System. Forty-one
survey respondents replied that they had over 6y&aexperience within the medical
construction field, but only 25% of all respondergplied that they were EDAC
certified or had participated in formal evidenceséx design classes or research. While
this may be partially explained by the relativennacceptance of evidence-based
design as a recognized industry practice, it urnbees the fact that official directives

have not caught up to evidence-based knowledge.

There were several positive evidence-based désgds on which survey
respondents agreed. They agreed that it is vergitapt to incorporate evidence-based
design in the pre-design phase of projects, witharty established goals and research
methods. This aligned with significant agreemenbagrespondents (88%) that
government personnel should be required to takedbevidence-based design courses
prior to awarding construction projects, and with686 agreement that construction
bidders should be able to demonstrate evidencedlziesagn certifications or citation
material prior to award. These figures supportidea that to make evidence-based
design viable, construction leadership must be epeultural transformation (there was

78.4% agreement with this statement from all redpats). There is further positive
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indication from respondents (80%) that they feed iery important that their
organizations apply lessons learned from past pi®fe future projects; however, only
48% replied that their organizations do occasigratlply such lessons learned. These
results are particularly concerning and may bectofacontributing to the slow pace of

incorporation of evidence-based design into offimgulatory documents.

Analysis of the selected medical facilities, exa®a in the online survey and
through construction documents, supports the aviemdings noted in the congressional
independent review of the design plans for the ¥vateed National Military Medical
Center and the Fort Belvoir Community Hospital. Thelities show partial inclusion of
evidence-based design features, but without guidiegarch-based hypotheses or

integrated plans to collect metrics for analysis.

While the inclusions of evidence-based desigrufeatin the Fort Belvoir Army
Community Hospital and the Walter Reed Nationalitsliyy Medical Center will provide
researchers starting points for the developmedttd collections, the likelihood that
these facilities will be studied for future projedtty construction personnel is small. The
majority of survey respondents did not know théustaf any of the evidence-based
design features included in any of the selectedydmadical projects used in this study.
This lack of knowledge calls into doubt whetherilfgcplanners are sufficiently
prepared to apply any lessons learned from cupepcts to realize taxpayer savings or

increase positive patient outcomes.
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Recommendations for Further Study

This research has highlighted many of the cursbottfalls examined in the
implementation of evidence-based design into gawent healthcare construction
practices. While these deficiencies are substamiahost cases they provide great
opportunities for continued study of evidence-badesign that can contribute to both

federal and civilian construction practices.

The Fort Belvoir Army Community Hospital and thealfér Reed National
Military Medical Center report and the military cdruction guidance documents
reviewed support the need for the development fitiens for the Department of
Defense Military Health System. The congressioapbrt specifically outlines ideas for
a unified service branch definition of world-clds=althcare, going so far as to establish
a proposed definition that includes evidence-bassign provisions. The need to firmly
establish definitions as outlined in the congressioeport, the directive from the
Secretary of Defense for Health Affairs, and theputing evidence shown in this
research suggest that the TRICARE Management Agtivay be best suited to define
branch immaterial term definitions with supportloé service branches (Army, Navy,

and Air Force).

It is not an option to exclude evidence-basedgeequirements in military
medical construction, so there is a direct neatkteelop the following within the United

States Army medical construction cycle:
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» A formal evidence-based design education requir¢hoetiacility planners.
* An accessible database of medical facility projéote and post evidence-
based design) containing post-occupancy inspeogisults and realistic

design metrics for evaluation.

* Research into actual design costs for evidencedodesign features within
military medical facilities.

* A Facility Research Division with the United Stafesny Health Facility
Planning Agency to systemically collect and vakdavidence-based design
information.

» Updated military construction guidance documents walidated evidence-
based design information in conjunction with thel CRRE Management

Activity and United States Army Corps of Engineers.

Additional areas for future Department of Deferesearch efforts include the
reconciliation of evidence-based design with a@trdrism construction requirements

and LEED.

Research on the US Army’s return on investmenini@iementing evidence-
based design must also be considered as a priovggtigation. During the course of the
preparation of the literature review for this studg guidance was found in connection
with recoup cost expenditures associated with eniedased design interventions

within military medical facilities. Considering tlseparation of funding lines within
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government facilities (operation, construction, m@nance, logistics, payroll, etc.),
which do not normally intersect, it is difficult toterpret how the US Army can expect
to quantify any saving results other than operatitogistics savings due to shorter
patient stays and reductions in costly medicatfom® evidence-based design
interventions. Additionally, savings occurring iov@rnment facilities are not directly
translatable to reinvestment in infrastructure.desh is required into how to best
realize return on investment cost savings assatiatéh evidence-based design while
acknowledging that such savings can be absorbedeantributed by the aggregate

federal budget rather than used directly to redaxpayer burdens.

Research Limitations

Between 2007 and the time of this publicationydhtee medical facilities (Fort
Belvoir Army Community Hospital, Walter Reed NatadMedical Center, and the new
Fort Riley Army Community Hospital) had been maedato include evidence-based
design features. The Fort Riley Army Community Hadpin particular, was only
recently awarded, leaving few construction documémt examination. This limited
facility data pool hampered efforts to study in-thephysical examples of Department of
Defense evidence-based design integration or feephpvalidate the GUC accuracy as
stipulated by the TRICARE Management Activity. Agloinally, the author, as a
member of the United States Army Healthcare PlapAigency, may have introduced
bias to interpretation of data results. Finallylization of an online survey using non-

randomized participants to gather information omlence-based design training and
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knowledge may have been influenced by the uncdettolature of participants’
response environments. Participants were seleateddmong TRICARE Management
Activity personnel and, primarily, United Stateswyr health facility personnel, so
results obtained from the literature review andrenburvey are not applicable across
the Department of Defense (it should be notedahmabst all of the federal and civilian
construction documents reviewed do apply to theetgtof the Department of Defense

medical construction program).

Closing Thoughts

The United States Army has long followed the cregdission First, People
Always The decision to incorporate evidence-based dgsigresses into the United
States Army Medical MILCON program represents atp@sevolutionary step within

the military healthcare system to redefine peopléha mission.

Is seems to be clear based on the results gatfreradhe review of federal
construction documents, the survey responses farticipants on evidence-based
design, and the analysis of the selected medicdities that incorporation of evidence-
based design processes are in the infant stagan g United States Army medical
construction program. While results obtained byg tkesearch could be interpreted in a
negative manner, there are clear signs that evedbased design has moved beyond a
theoretical or philosophical state and into anvactiycle of program improvement by

both government and civilian business partnersiisle mandated directives may
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drive the inclusion of evidence-based design intam} medical facilities, it is up to
government and civilian military medical facilitygmners to embrace opportunities for
validating best practices used in project consioactVithin an ever-tightening federal
budget, every dollar spent on military medical ¢angion must work to advance
improvements in patient outcomes while providinglimg environments for patient

families and staff.

The intentional use of evidence-based design withilitary medical facilities to
positively enhance the health, care, and welfaygatients, families, and staff has
reinforced the United States Army medical constamcprogram’s move from an
outdated institutionalized level of care to a modeealthcare facility system that is

adaptable to future challenges and that pl&esple First—Always
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APPENDIX A

Memo from Dr. Winkenwerder

THE ASSISTANT SECRETARY OF DEFEMSE

1200 DEFEMSE PENTAGON
WASHINGTON, DC 20301-1 200

HEALTH AFFAIRS

JAN 22 2007
MEMORANDUM FOR COMMANDER, NAVAL FACILITIES EMGINEERING
COMMAND
COMMAMDEER, UMITED STATES ARMY CORPS OF
EXNGINEERS

SUBIECT: QDR Hoadmap and Evidence-Based Design

Ad BRAC implementation dnves the acguisition of now medical facilines in San
Antonio and the National Capital Arvea, [ seguest that you instrect the respective design
teams (o apply patient centered and evidence based design principles across all medical
MICLON construction prajects. A growing body of rasearch has demonstrated that the
built environment can positively influence health outcomes, patient safety, and long-term
operating efficiencies to melude reduction in saff injuries, reduction in resocomial
infection rates, patient falls, and reductions in leagth of hospital stay. Incorporating the
resulis of this research along with changes in comcepis of operations into the desigs of
aome of owr most signiNeant facihities will allow the Military Health Systermn and the
patients entrusted to owr care (o reap substaniial health and system wide benefits for many
ears 10 come,

The Militery Health System Office of Transformation was established by the
Deputy Secretary of Defense ta ensure that recommendations from the Quadrennial
Defense Beview are effectively implemented. QDR Roadmap |7 mendates levermgmg
amd intisgrating evidence-hased medicine with effective patiem partnerships o ensure
Judicious use of resources while promoting healthy individuals ond communities, In
support of QDR Roadmap 17, the Cfice of Transformation has assumed leadership of &
Tr-Service mlendigciplinary team with substantial knowledge of patient centered and
evidence based design. This team can be made avallable v provide any support or
guidance that might be required.

My points of contact are COL Keith E. Esaen, Deputy Director Army, and
Military Health Systerm Office of Transformation and Mr. Clay Boenecke, Chicf, Capital
Platning Branch, Portfolio Planning znd Management Divisien, TWA, OO Essen can
bex reached an (202) T42-3098 or keessenfaius med ngvymil. Mr. Boesccke can be
reached at { TO5) 68 1-4324 or clayton boenecke iima_ o mal,

i),

William Winkenwerder, Jr., MD
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APPENDIX B

TEXASA&M UNIVERSITY
DIVISION OF RESEARCH AND GRADUATE STUDIES - OFFICE OF RESEARCH COMPLIANCE

1186 TAMU, General Services Complex 979.458.1467

College Station, TX 77843-1186 FAX 979.862.3176

750 Agronomy Road, #3500 http://researchcompliance.tamu.edu
Human Subjects Protection Program Institutional Review Board

DATE: 02-Nov-2009

MEM ORANDUM
TO: MARSH, GLENN EDWARD
77843-3578

FROM: Office of Research Compliance
Institutional Review Board

SUBJECT: Initial Review

Protocol. 2009-0770
Number:
I Examination of Process Issues for Evidence Baseaijpémplementation on United States
Title: ; .
Army Medical Construction
Review . Exempt from IRB Review
Category:

It has been determined that the referenced protymuaication meets the criteria for exemption aad n
further review is required. However, any amendnoemhodification to the protocol must be reported to
the IRB and reviewed before being implemented guenthe protocol still meets the criteria for
exemptionT his deter mination was based on the following Code of Federal Regulations:
(http://www.hhs.gov/ohrp/humansubjects/guidance/@Bchtn)

45 CFR 46.101(b)(2) Research involving the usedatational tests (cognitive, diagnostic, aptitude,
achievement), survey procedures, interview proasjwor observation of public behavior, unless: (a)
information obtained is recorded in such a maniat human subjects can be identified, directly or
through identifiers linked to the subjects; anddby disclosure of the human subjects' respondsgleu
the research could reasonably place the subjedtskaif criminal or civil liability or be damagintp the
subjects' financial standing, employability, orutgtion.Provisions:



APPENDIX C

Survey of Evidence-based Design Understanding &démpntation within US Army

Medical Construction as administered through oninevey Monkey services.

1. Phease mark which Age Group o you belong io:

Response  Responss

Percent Count
18-23 0% o
243 | 8% 2
3443 1% =]
4m [ I56% 18
83 | | 1E.6% 11
B | 18% 1
answered question 56
skipped guestion o

2. How much experience do you have in the medical construction field jdesigniconstruction/outfittingiresearch)?

Response  Response
Percent Count

Dyears [ 1.8%
2.5 years | 25.0% 14
&oyears | | 14.3% B
1-13years [ ] 1E.6% 11
14-17 years " 10 E
1821 years | | 10.7% B
22-25 years Bo% 5
26+ years 89% 5
answerad question 56




3. Which of the following best describes your current employment?

US Armed Forees Uniformed
Memiver (Soldier)

General Schedule (GIEMHoyes
Government Coniracied Employes
Architechune Fim

Construcshion Firm

Healihcane Reseand Fem

Healtheare Consulting Fam

[ HVH

Omher |

Percent

17 6%
59%
181%
D0%
D0%
10
35%
answered question

skipped guestion

Count




4. Which the following cholces best deseribes the primary function of your curment position:

Paiiey / Decision Maker
Administrator

Funding Aeguisition / Budgeting
Ecanomss Anaiysis

Project Devenper

Room Pianner 7 Programmer
Architeciural Desigrer
Equipmand Cutither

Design REviewer

Construction Oversight | Marager
Project Officer

Health care Consulting

Transiton Plarner

EBO Praject Researcher [

Researcher joiner than EED)

Oiner [

—

r—

Response
Percent

14.3%
14.3%

S4%

36%

Bo%

SA%

00%

16.1%

2500
answered queshion
skipped guestion

Count

71



5. What is the highest level of familiarity you have with Evidence Based Design (EBD)?

Response  Response
Percent Count
I am EDAC Certizied | Evidente-
Based Design Accrecitation and | 10.7% B
Certiication)
| have conduciedparicipated in | T X
formal ESD reseanch i
| hnee attended tformad EBD
= 1% 4
ClEs5es —
1 have attended conference
ho £6.4% 26
lectures on EBD applicabion .
| have read commaon Aerature on
EED [Magazines, published arfces, 2% 12
e}
i Kniow of EB0, but do not apply | o -
oetails of the process e
| am noft iamikar with the process 0.0% ]
answersd question 56
skipped guestion o
6. Based on your personal experience with the medical facility production and aperation eycle:
Motatall  Minimally Somewhat Moderately Very Response
important  Imporfant  Important  [mpertant  Imporiant Count
1. Howw impariant oo you feed 115
that policy makers be famifiar with 0% (0) 0.0% 0y 14.5% (B) 2320 {13  &25% {35) 56
EED?T
2. Howw impariant oo you feed 1t 15
that faclity planners be famiiar  00%(0) 1.8% (1) 1.8% (1) 143% (0 ERi% (45) 56
with EBO'?
3. How imponant oo you feed it is
that projecticonsinmcton managers  0.0% (0) 1.8% (1) 125% () 304% (17)  S5.4% {31) 56
be familiar with EBI?
answered question 56
skipped guestion o
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7. Hawe you read and understood the Or. Winkenwerder's 2007 Health Affairs memo directing the incorporation of

the process EBD in military medical facilities?

Yes | have read the directive, and
| urderstand the directive

ies | have read he directive. but |
o0 nal Lroersiand the direcive

¥es | have read the directive, but |
0o not agree wilh the: directve

| have not reac the directive memo

Response  Response
Peresnt ‘Count

S54% =11
1.8% ]
1.8% 1
211 23
answered question
skipped queskion o

&. Have you read and understood the April 2008 TRICARE Surdey on determining what enhancemants should be

inciuded in heaith facilities?

¥es | have read the surey
Pesufs, and | understand fhe:
Survey resulis

¥es | have read the suney
resuis, but § 0o not understand the
SUrvey resulis

¥es | have ead the survey
resits, but | 0o not agree wiln the
survey nesults

| have not read the suriey
results

Response  Response
Percent Count

20.6% 16

0% ]

0% L]

TOLA% 38

answered question 54

skipped gueskion 2
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8. Have you read and understood the 18 June. 2008 Tricare Management Activity Depariment of Defense 1381 Cosl

Estimating Guidance for Medical Projects?

¥ies | have read he guidance
oocument, and | unoerstand the
guidance document

¥ies | have read he guidance
documment, but | oo not understand
1he guidance document

¥ies | have read the guidance

documend, bt | do not agree with
he guidance document

1 have not read the guidancs
decirment

Response  Response
Percent Count

222% 12

158% 1

58% 3

TOAE 38

answered question 54
skipped guestion 2

10 Have you read and understood the 2007 EBD in the Military Health System report?

¥ies | have read the report, and |
ursierstand the repar

¥es | have read the repon, bat | oo
nat understand the repan

¥ies | Nave fead the mepor, but | da
ot agree Wit the rEpon

| hawe not réad the report

46.3% 23

Do% o

18% 1

S51.8% 28

answered question 54

skipped question 2




11 In your experience, how imporiant are the following choices when applying EBD processes to a military

1. Estanlish ciear reseansn goals
during the design phase

. Estabiisn reseanch
nypothesisimethodoiogy during fhe
Gesign phase

3. Estaniish EBD business case
and return on investment anaiaysis

4. Estanlish EED based meinics
during the design phase

5. Estasish EBO based Cinical &
Adminisirabve Procasses

6. Estabish EBD based past-
orcupancy sinveys

7. Having Leacership open o
Cuftural Transformation

B Pubtishing the resuits of an EBD
military medieal facily rasearch

Mot at ail
Impertant

0% (0|

20% 1)

20% {1

0.0% (0

Do% oy

00% (0}

20% (1)

20% (1)

Minimally
Imporiant

2% (1)

50% (3)

0.0% {0

a0 i

3% i2)

8% (T

0.0% i0)

0.0% (3

17.6% (B

17.6% (B

11.8% (8)

£.8% 5

TE% [4)

20 2)

8.8% (5}

Moderataty Very
important  Important
Z55% (13 S8 (30
T (17)  s12% )
31.4% (18]  L000% [25)
IF% (7] S48% (28
I7F% (18 48.0% (25)
204% (15)  SB.8% (30
157% (8] 78.4% {40y
% (10)  51.0% (26)
answered question
skipped question

Responss
‘Count

o1

51

51

51

5t

12 At what point can EBD principies and processes best be integrated into a military medical facility project?

Pre-design Phase

Design Pnase

Comrmissionng Phase [

Response  Aesponse

Percent

T45%

23.5%

20%

answered question

skipped quastion

Count

51




13. The current cost guidance for adding EBD facters o a military medical faciity is:

Response  Response

Percent Count
1-3% of primary facility casts  [] 137% ¥
3-5% of primary facility casts | | 23.5% 12
5-7% of primary facility casts | 20% 1
7-B% of primary facility casts [ % 2
9-11% of primary faeility costs | Ta% &
11-13% ©f primary facility costs oot o
13-15"% o primary faciity costs 0% a
1 do not kmow |- 4005, 25
answered question 5
skipped question 5
14. In your experience. inciusion of EBD principlesiprecesses shoukd add:
Response  Response
Percent Count

% to primary facility eosts. EBD
" part ot primary squaefooe P A

faeility costs ("good design”)
1-3% 10 primary facity costs | | 14.0% ¥
3-5% o primary faciity costs [ E0% 4
5-7% o primary faciity costs e 10.0% 5
7-B% to primary faciity eosts i Fi o
8-11% to primary faciity costs  [E] BO% 4
11-13% 1o pimary facility easts [ 2 0% 1
13-15% %o primary facility easts 00% o
' 0o ot Know 16.0% B
answersd question 50
shipped guestion B

76



15. Showld EBD certification (such as EDAC cerlification and research citations) be a requirement for architecture
firm personmel to bid on rew military medical facility projects?

Response  Response
Percent Count

Yes | 5400 27

Moo | 50.00% 15

| ga not know | 16.0% 5
answered question i

skipped guestion &

16. Showid EBD certification {5uch as EDAC certification and research citations) be a requirement for construetion
firm personmnel to bid on new military medical facility projects?

Response  Aesponse
Percent Count

Yoz [— 28.0% 14

Mo | S6.0% 2%

i da not know | 16.0% 5
answered question 50

skipped question &

17. Should formal EED instructionfcowrses be a requirement for militany decision makers | facility planners
{uniform and civitian personnel) to have prior (o awasding projects with EBD goals?

RAesponse  Response
Percent Count

ves | BaDR 4

Mo | 10.0% 5

| oo not know |4 20% 1
answerad question 50

skipped guestion &

18. In your experience, should EBD principles and procedures be incorporatediabsorsed by the Leadership in
Energy and Envirenmental Design (LEED) progcess?

ReEsponse  Aesponse

Percent Count

Yes [ 280 14

Ho | 40.0% 20

Hat af Ihis time 320% 16
answered question 50

skipped question &

1
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18, In your experience, how important is it for your erganization o:
ot at ail Minimally  Somewhat Moderately Very Response
Important  Imperfant  Important  Important  Imporfaml | Count
1. Conduct EED researchon X
et Sy g 20% {1) 0% (4)  240%(1Z)  26.0%(13)  8000% (20} 50
SR e 40% 18.0% (8 10L0% (5 2.0% (16 38.0°% (19 a2
TESEATCN 1BAM 0N projets A 6% 15 %6 % {18) )
3. Develop and collect reaisiic
%1
P ERES . 200 {1) 2.0 (1) 16.0% (B 240% (12} S56.0% (36) 50
£, Develop and cofect reaistic ! P ,
s : B.0% {3} 100% (5] 160% 8] 28.0% (14 -S000% (o0 50
5. Davelop and colliect reaiistic ok : i
s 3 20% {1 Z0% Q1) 120% (6] 320%(16)  S520% (286) 50
6. Publish poject resuits to the : 3 e
i i 205 1) B.0% (3 140% (7 S20%(16) - 46.0% (23) 50
7. Apply less0ns leamed fo the . : By ,
et 00" {0} 0.0% (0 40% 2} 16.0% (3) D0 (40) 50
answersd question 50
skipped guestion B

20, In your experience with your erganization, how often are lessons | metrics collected from a previous project
actually applied during the design of a follow on project?

Most of Rating  Response
Never  Seidom  Decasionally ime A
{Select the ehtice c0SEst i0 your 30.0% 1B.0%
o U0 ) LE RS 40% 265 50
Crgariization) (15 24 ) ]

skipped question [




21. In your experience, rate the importance of the following ESD design goals for medical facilities:

1. Creation of & Famety Centered
Environment

2. Improverrent of the quality and
satety of healthcare delivery
(mecuce irdections, HEPA fltration,
reduee 5iness)

3. Enhancement of
patientfamily/staft contact with
nature and positve distractions

& Crealipn of positve work
ervinoriments through effcencies,
adjacency,
lignting/soundiemperaiure contmi,
and engurTIcs

5. Design exhibils cohenent
standandizabion and Rexioifty

Mot ai ail
Impartant

0% (o)

0% (o)

0% (0

00% o)

0.0% (0]

Minimafly  Somewhal Moderately Very
Important  Imporiant  bwpertant  Important
0.0% o) 122%18)  SATR(IT)  S3i% )
0.0% i) 2108 (1) 122% (6  85.7% (42)
O (D) Z24% {11) HE% (13 A6.9% (23)
0.0% 0} L% [ 2E%(14) BT
0.0% () 102%{5) 58BN (18] S1.0%(25)
answerad guestion
skipped question

Response
Caount

22 In your experience, how well were the following design goals achieved in the 2007 Bassett Army Commnity

Hospital design?

1. Creation of & Family Centered
Emvironmen

2. Improverment of e quality and
saiely of heaithcane delivery
{requce infections, HEPA filirabon,
reguce Siness)

3. Enhancement of
patientfamily/staff contact with
natume and positive distrachons

4. Craation of positve wark
Eenvimnments ihrough eficencies,
adjacency.
lignting/sounatemperature contnl,
and erponomies

5. Design exhibis cohenent
standardization and fieooiity

Diid ot

achieve goal  achieved goal

0% (O}

0.0% (0}

B.1% (3)

20% {1}

11% {2

Parfially

18.4% ()

10.2% [5)

10.2% {5)

14.3% (7]

18.4% {B)

Achieved goal | do net kKnow
12.3% (7} E7.3% (33)
18.4% ) T1.45% [35)
22.4% (11) 1.2% (30
20.4% {10) £3.3% (31)

B.2% (4] 24 (34)
answered question

skipped question

Respanse
Caount

79



23_ In your experience. Tow well were the following design goals achieved in the new Walter Reed National
Military Medical Center design?

Did not Partialty y Aesponse
" R Achieved goal | 0o not Know
1. Creation, of & Family Centered . .
P e B1%3) t1d.3% (7] 4% (2) T5.5% (37) a5
2. Improvement of the quality and
sately of healtneane delivery ! '
[reouce infections, HEPA filiration, i) STER-{I AT A =
redice 5iness)
3. Enhancement od
patientFamily/staff contact with 102% (5 1.I% (M 2% (1) TA5% (36} £5
nature and positive distractions
4, Crealion of pasitve work
environments through etfcencies,
adjacency, £1% 2} 18.4% (5) A% (3 T3.5% (36) 48
lignting/souncfemperatre cantmi,
and ergonomics
5. Design exhibits cohenent
R R B2% (4 T3 (7 2% (1 28
standandization and Rexiniity i i L t Lo d L]
answered quesfion 25
skipped guestion T
24. In your experience, low well were the following design goals achieved in the new Fort Belvoir Army
Community Hespital design?
Did noot Partially 4 Response
5 = Achieved I 1do not know
achieve goal  achieved geal goa e Count
1. Creation of a Famity Centered : ;
rbiariy 0.5 {0) BI% (5 51.0% {25} A40.8% {20 L]
2. Improvement of the guality and
saiely of nealthcane delivery
: 3 B DO0% (D 10.2% (3 428% 28
{reduce infections, HEPA ffrabon, = gk # AR
redice siness)
3. Enhancement od
patientfamily/staff contaet with 0o o) B.1% (3 53.1% {26} AnA% (20) £5
natiee and positve disiractions
4. Creaticn of positive work
Efvironments through efficencies,
adjacency, 0% {0} 10:2% §5) 51.0% (25) 38.8% {19) 25
lighting/sounsTempenatire conbmi,
and ergancmics.
5. Diesign exhibits cohanent
= 5 201 6.3 £29%, 388% (19 26
standandization and hexgify “ i, =& kbl
answered question &3
skipped gquestion 7
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25 In your experience. how well were the following design goals achieved in the new Fort Riley Army Community

Hospital design?

1. Creation of @ Family Centered
Emvironmant

2. Improverent of the quality and
satety 0f Mealincame delivary
(recuce infections, HEPA filtratian,
reduce 5iress)

3. Enhancement of
patientFamily/staff contact with
natume and positve distractions

4 Creation of positve work
Envinanments through efcencies.
adjacency,
lighting/sounsiemperatune control
and engonoeics

5. Design exhitils cohenent
standardization and fexbifty

Dt niat

achieve goal  achieved goal

% o)

0% o)

20% 1)

L% 0]

0.0% 40

Partially

10:2% 5]

2% [4)

81% (3

B32% [4)

10.2% 5]

% Response
Achieved | do not Kn

goal o w i

12.2% [6) TT6% (38) 45

B2 {4 BET% (A1) 45

14.9% 7 TTE% {38 £

12.2% (8} TEE% [39) <8

12:2% 6y TTE% (38 4B

answered question 45

skipped guestion T

26. How many EBD medical projects (military and civilian) in your experience do you feel are necessary to validate
specific EBD interventions (such a5 single patient room fayouts) prier 1o inclusion in guide plates and ofher
oificial prescripiive federal documents?

a

1-3

78

Response  Aesponse
Percent Count

41% 2
34T% 17
420% 2
a0% 1
16.3% B
answered question ]

skipped guestion T
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27. Does your organization dedicate in-house resources (funding. FTE researchers, ete.. ) to conduct EBD

research in accordance with the procedures outlined in the Cenfer for Health Design?

REsponse
Percent

Yi&s 30.6%
N 42.0%

1o not Hnow | | 26.5%
answered guestion

skipped question

REsponse
Count

15

28, In your experience, ow effective is an EBD based returmn on investment strategy in saving taxpayers money

Response

Percent
Mot at all Evfective [ 2.1%
Minimally Effective | 27T
Somewnat EFfective 27T
Moderately Effective [ 7] 75 5%
Very Effeclive | | 17.0%
answered guestion

skipped guestion

Response
Count

13

13
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28 How many case stadies of EBD projects have you personally studied jcompleted or under construction) to
leamn about benefitsiproblems of EBD features in relation to real-workd exampies?

Response  Aesponse
Percent Count

o | | T 17
- F— 26.5% 13
H [F 16.3% B
57 Ll B2% 4
B-10 00 o
1113 [ B.1% 3
e |l 5% 4

answered question 45
skipped guestion T

0. With the attention that the term Evidence Based Design has gotien from the federal government. it runs the
real risk of becomning A marketing buzz-phrase. In your experience. does your organization conduct sefious
research based design interventions or simpry label @ “good design” with EBD to better market the organization?

Response  Aesponse
Percent Count

My anganizabon conducts EBD

imerventons with senous research | 3BT 18
riges
My onganization uses EB0 manly :
! ’ " 7oA, 11
for marketing e
| e Mol HPvDrw F 1 Erikicy 0
answered question 43

skipped guestion T
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APPENDIX D

Military Hospital Review by Military Health Systefvidence-based Design

Principles, Interventions, and Outcomes Matrix

EBD Prin

Environmen:

@catlls, Kurmel, Ponatoski, 2009).

p
Increased Social Support

te a Patient and Family Centel
Family zone in Patient Room

Present at Bassett Army Community H:
size per SEPSII guide plate. Sleeper chair present in rooms.

oom

Famil

Yes

ite
(Waiting rooms and lounges with comfortable and movable furniture arranged In small flexible
roupings

Partial, furniture schedule includes both fixed and separate seating

Provide a variety of seating to accommodate widest range of persons Partial
Strive for residential, not institutional ook Yes

Reduce Spatial Disorientation | Carefully consider external building cues Yes
Provide visible and easily understood signage (i.e. approach) Partial, signage inconsistent.
Use common language in signs with local room numbering Partial, signage inconsistent.
Provide directional signs before or at any major Partial, signage
Provide here-you-are maps oriented with the top direction of Partial, signage

Provide adequate and
ropriate light exposure

Provide large windows for access to natural daylight inpatient rooms, along with provisions for
controlling glare and temperature

Yes, windows oriented for sunlight & contain glare/temperature controls

Maximize use of natural light

Yes

Orient patient rooms to maximize early morning sun exposure and nataral light

Yes for inpatient rooms. Partial for gournd floor clinic spaces.

Provide high lighting levels for complex visual tasks

Partial, reflected ceiling plans and light specifications sheet did not cover all charting

Provide windows in staff break rooms when possible

Partial, used where available

No

Support optimal patient nutrition|Provide a design that encourages family participation in patient nutrition
Provide convenient food facilities

Yes, central dining facilities support Tocations and patient rooms

Improve patient sleep and rest_|Single patient rooms

Yes

Noise Control (see EBD feature#2 for features to reduce noise stress
Comfortable beds and bedding

Partial, no active noise control systems but efforts made to reduce overall noise by design
Yes. No issues during P.O.E

Maximize exposure to daylight

Yes, design specifically meant to capture Alaskan seasonal suniight

Increase Patient privacy and

EBD Principle Il
Reduce airborne transmitted
infections

improve the Quality and Safety of Healthcare Delivery

single patient rooms

confidentiali Single patient rooms Yes
Rooms enclosed with walls in areas where patients would expect to disclose! Yes, areas show Tooms for private consultations that are HIPPA
information compliant
Use high performance sound-absorbing ceiling tiles No
[Avoid physical proximity between staff and visitors Partial, onl wards of patient/visiter paths
Decrease exposure to harmful
chemicals Use 100% lead and cadmium-free roofing, wiring, and paint o
Install low-mercury florescent lamps o
Use low-emitting VOC and PFC materials o
[Use materials with no PBDE or phthalates o
Minimize use of furniture that contain no more than one: PBDE, PFA, urea-formaldehyde,
phthalate, and plasticizers No

Yes

HEPA (99 97%) Tiltration for approprlale hospital areas

Vs dirty bomb scenario

[Well maintained and operated ventilatiol

Partial. Unreconciled security
Yes

Yes, COE and USAPHFPA project officers onsite through construction (PRE-EBD Design)

Windows that open

No. Outside temperatures can reach -20 Degrees

Reduce infection spread

through contact Single patient rooms easier to decontaminate Yes
Support hand washing with conveniently placed sinks, hand-washing liquid dispensers, and
alcohol rubs Partial
Careful selection of materials with cleanability a key consideration Yes
Frequent cleaning of high-contact surfaces Yes
Regular maintenance and inspection of water supply system to minimize stagnation and back

Prevent waterborne infections _|flow and for temperature control Yes
Use proper water treatment Yes
Regularly clean and maintain faucet aerators to prevent and control for Legionella Yes
[Avoid decorative water fountains in high-risk patient areas Yes

Fountain water temperature should be kept cold, and fountains should be regularly cleaned
and maintained

Reduce medication errors Assess adequacy of lighting level in staff work areas

Yes
Yes, also include binaural lighting designs

Provide high lighting levels for complex visual tasks (1,500 1ux)

Partial, HKS lighting specifications inconsistent

Provide space for private work

Partial, floor function dependent.

Reduce room transfers Provide acuity Partial
Provide larger patient zone to Support more in-room procedures Yes, larger than space planning equipment program (SEPS II) criteria
Prevent patient falls Yes
Partial
Yes

[Assistive devices (e

. headwall rails, larger bathroom doors, bathroom location;

Reduce noise stress and

limprove speech inteliigibilty _|Single-patient rooms

Partial, ICU rooms contain inconsistencies in standardization.

Yes

No

install high-performance sound absorbing acoustical ceiling tiles

No

, etc.
Provide patient examination rooms and treatment areas with walls that extend fully o the
support ceiling

Yes

Use carpet and rubber floors where appropriate

EBD Principle Ill
Provide secure access to nature (i.e. central green zones)

Yes

Partial. Garden zones located, but appears restricted to outpatient, family and staff use.

Provide positive distractions (i.e. art, music, etc.)

Partial, art specifically designed using Alaskan landscape as inspiration. Not verified with
biophilia checkllists.

Provide mulliple spiritual spaces and haven areas

Explore Fisher-house-like support and child care options

Partial. Chapel identified along with private counseling rooms. Military chapels are multi-
No

Establish a Patient and Family Design Review Committee

EBD Principle IV Create a positive Work Environment

Decrease back pain and work
i

related injuries Install ceiling mounted lifts

Partial, imput from patients and families accepted but not formalized in committee.

Use softer floors

No. Use of mobile lift systems being considered.
No

Ergonomically evaluate work areas

Partial. Military Uses contractors such as Herman Miller for furniture for some hospital areas,
that meet ergonomic specifications

Provide on-site staff exercise facilities No.
Reduce staff fatigue and Decentralize staff support spaces (i.e. charting, supplies, medications) proximate to patient
increase time with patients rooms (pod to minimize staff walking and increase time with patients Yes.

Provide windows in staff break rooms so staff has access to natural light

Partial, used where available.

Increase healthcare team
effectiveness through improved

’communication Provide different types of space for interactive team work

Partial

Flexible work spaces

Partial, post-occupancy review issue. No metrics currently in place to measure during P.O.E

Visual connections to facilitate information seeking and interaction

Ves, specific use of commissioned are for wayfinding

Eliminate noisy, chaotic
environments

See EBD principle #2, reduce noise and consider work flows in relation to ke

spac
Provide adequate space for private work to minimize distractions and interruptions

No
Partial, office space for administrative personnel present

Provide a visual connection to patients
Design for Maximum Standardization and future flexibility and growth

EBD Principle V
Facilitate care coordination and
patient service

Collate related services into Care Centers (i.e. musculoskeletal, cancer)

Partial, room design outside of bed towers no consistent.

Yes

Flexible work spaces to encourage multidisciplinary use

Yes

Create flexible public spaces to support multiple missions (i.e. MASCAL, health fairs

Partial - Military facilities are required to have MASCAL procedures in place.




EBD Principle |
Increased Social Support

Create a Patient and Family Centered Environment
Family zone in Patient Room
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Present at FT Belvoir Dewitt Army Community Hospital?

Family Respite

[Waiting rooms and lounges with comfortable and movable furniture arranged In small flexible
roupings

Partial, furniture schedule includes both fixed and separate seating

Reduce Spatial Disorientation

Provide a variety of seating to accommodate widest range of persons

Partial

Strive for residential, not institutional look

Partial, undefined residential vs. institutional, no citations noted to support choices

Carefully consider external building cues

Yes

Provide visible and easily understood signage (i.e. approach

Use common language in signs with local room numbering

Provide directional signs before or at any major intersection

Provide here-you-are maps oriented with the top signifying direction of movement

Provide adequate and

appropriate light exposure

Provide large windows for access to natural daylight inpatient rooms, along with provisions for

controlling glare and temperature

Unknown, HDR signage package not listed at FTP site
Unknown, HDR signage package not listed at FTP site
Unknown, HDR signage package not listed at FTP site
Unknown, HDR signage package not listed at FTP site

Partial, windows present and oriented but slacking pecifications for glare/temperature controls

Maximize use of natural light

Yes

Orient patient rooms to maximize early morning sun exposure and natural light

Provide high lighting levels for complex visual tasks

Yes for inpatient rooms. No for gournd floor clinic spaces.

Partial, reflected ceiling plans and light specifications sheet did not cover all charting locations .

Provide windows in staff break rooms when possible

Partial, check total numbers proximity to exterior windows from HDR plans

atient nutrition}

Improve patient sleep and rest

Provide a design that encourages family participation in patient nutrition

Provide convenient food facilities

Partial, design contains family space but no indications of meal preparation / servin:

Yes, central dining facilities support inpatient/outpatient locations and patient rooms

Single patient rooms

Noise Control (see EBD feature#2 for features to reduce noise stress)

Comfortable beds and bedding

Yes
HDR compiled all noise measures under EBD Principle #2

Unknown, beds meet current patient specifications. How is "comfortable” clinically defined?

Maximize exposure to daylight

Unknown, check HDR sun and light studies

Increase Patient privacy and
confidentiality

Single patient rooms

Yes

Rooms enclosed with walls in areas where patients would expect to disclose confidential
information

Yes, outpatient areas show counseling rooms for private consultations that are HIPPA compliant

Use high performance sound-absorbing ceiling tiles

Partial, inconsistent use in HDR specifications. What maintenance replacement issues identified?

Avoid physical proximity between staff and visitors

Partial, only treatment areas/surgical wards displayed seperation of patient/visiter paths

Decrease exposure to harmful
chemicals

Use 100% lead and cadmium-free roofing, wiring, and paint

Unknown, Cannot confirm HDR specifications versus onsite installation (Dave Fortune contact

Install low-mercury florescent lamps
Use low-emitting VOC and PFC materials

Unknown, Cannot confirm HDR specifications versus onsite installation (Dave Fortune contact

Unknown, Cannot confirm HDR specifications versus onsite installation (Dave Fortune contact

EBD Principle Il
Reduce airborne transmitted
infections

|Use materials with no PBDE or phthalates

)
)
)
)

Fortune contact)

Unknown, Cannot confirm HDR specifications versus onsite installation (Dave

Minimize use of furniture that contain no more than one: PBDE, PFA, urea-formaldehyde,
phthalate, and plasticizers
Improve the Quality and Safety of Healthcare Delivery

Single patient rooms

Unknown, Cannot confirm HDR specifications versus onsite installation (Dave Fortune contact

Yes

Maximize HEPA (99.979%) filtration for appropriate hospital areas

Yes. Unreconciled security compliance vs. dirty bomb scenario

\Well maintained and operated ventilation systems

Unknown, post-occupancy issue. No metrics currently in place to measure during P.O.E. Survey.

Effective control measure during construction

Partial, Project officers onsite, but report few inspections by COE Center for Medical Excellence

\Windows that open

Partial, restricted window areas versus proximity to patient/family/staff use locations

[Reduce infection spread
through contact

Yes

Single patient rooms easier to decontaminate
Support hand washing with lig placed sinks, h:
alcohol rubs

d: and

hing fiquid

Yes

Prevent waterborne infections

Careful selection of materials with cleanability a key consideration

Yes

Unknown, post-occupancy issue. No metrics currently in place to measure during P.O.E. Survey.

Regular maintenance and inspection of water supply system to minimize stagnation and back
flow and for temperature control

Unknown, post-occupancy issue. No metrics currently in place to measure during P.O.E. Survey.

Unknown, post-occupancy issue. No metrics currently in place to measure during P.O.E. Survey.

revent and control for Legionella
Avoid decorative water fountains in high-risk patient areas

Unknown, post-occupancy issue. No metrics currently in place to measure during P.O.E. Survey.

Yes

Fountain water temperature should be kept cold, and fountains should be regularly cleaned
and maintained

Unknown, post-occupancy issue. No metrics currently in place to measure during P.O.E. Survey.

[Reduce medication errors

Assess adequacy of lighting level in staff work areas

Unknown, post-occupancy issue. No metrics currently in place to measure during P.O.E. Survey.

Provide high lighting levels for complex visual tasks (1,500 lux)

Provide space for private work

Partial, HDR lighting specifications inconsistent
Partial, floor function dependent.

Reduce room transfers

Prevent patient falls

Provide acuity-adaptable rooms

Unknown, check with HDR concept of operations. Are connections present on plans to support MA-Rooms?

ort more in-room procedures

Provide larger patient zone to su
Single patient rooms

Yes, larger than space planning equipment program (SEPS lI) criteria
Yes

Partial

Yes

Reduce noise stress and
improve speech intelligibilit

Assistive devices (e.g., headwall rails, larger bathroom doors, bathroom location

Single-patient rooms

Partial, ICU rooms contain inconsistencies in standardization.

Yes

Install high-performance sound absorbing acoustical ceiling tiles

Unknown, HDR specifications inconsistent

Remove or reduce loud noise sources through use of noiseless paging and alarm systems,
equipment placement, etc.

Unknown, post-occupancy issue. No metrics currently in place to measure during P.O.E. Survey.

Provide patient examination rooms and treatment areas with walls that extend fully to the
support ceiling

EBD Principle Il

EBD Principle IV
Decrease back pain and work
related injuries

Use carpet and rubber floors where appropriate
Support care of whole person, enhanced by contact with nature and positive
distractions

Partial. Garden zones located, but appears restricted to outpatient, family and staff use

Provide positive distractions (i.e. art, music, etc.)

Unknown, post-occupancy issue. No metrics currently in place to measure during P.O.E. Survey.

Partial. Chapel identified along with private counseling rooms. Military chapels are multi-denomination.

Explore Fisher-house-like support and child care options

Unknown, child care not yet located on plans.

Establish a Patient and Family Design Review Committee
Create a positive Work Environment

Install ceiling mounted lifts

Unknown, post-occupancy issue. No metrics currently in place to measure during P.O.E. Surve)

Use softer floors

No. Use of mobile lift systems being considered.
No

Ergonomically evaluate work areas

specifications

Partial. Military uses contractors such as Herman Miller for furniture for some hospital areas that meet ergonomic

Provide on-site staff exercise facilities

No. Gym not present in plans

Reduce staff fatigue and

increase time with patients

Decentralize staff support spaces (i.e. charting, supplies, medications) proximate to patient

rooms (pod configuration) to minimize staff walking and increase time with patients

Yes.

Provide windows in staff break rooms so staff has access to natural light

Increase healthcare team
effectiveness through improved

communication

Provide different types of space for interactive team work

Partial, check plans for total numbers with/without natural light and orientation versus sun/light study

Partial

Flexible work spaces

Partial, post-occupancy review issue. No metrics currently in place to measure during P.O.E. Survey.

Eliminate noisy, chaotic
environments

EBD Principle V
Facilitate care coordination and
patient service

Visual connections to facilitate information seeking and interaction

See EBD principle #2, reduce noise and consider work flows in relation to key spaces
Provide adequate space for private work to minimize distractions and interruptions
Provide a visual connection to patients

Design for Maximum Standardization and future flexibility and growth

Collate related services into Care Centers (i.e. musculoskeletal, cancer)

Unknown, post-occupancy issue. No metrics currently in place to measure during P.O.E. Survey.

Unknown, HDR specifications for maximum noise levels not listed in reference material.
Partial, office space for administrative personnel present

Partial, room design outside of bed towers no consistent.

Flexible work spaces to encourage multtidisciplinary use

Create flexible public spaces to support multiple missions (i.e. MASCAL, health fairs;

Partial - Military facilities are required to have MASCAL procedures in place.




EBD Principle |
Increased Social Support

Create a Patient and Family Centered Environment
Family zone in Patient Room
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Present at Walter Reed National Military Medical Center?
No, room size per SEPSII guide plate. Sleeper chair present in rooms.

Family Respite

Yes

roupings

Partial, legacy furniture schedule includes both fixed and separate seating

Waiting rooms and lounges with comfortable and movable furniture arranged In small flexible

Provide a variety of seating to ‘widest range of persons Partial
Strive for residential, not institutional look No
Reduce Spatial Disorientation _|Carefully consider external building cues NES]

Provide visible and easily understood signage (i.e. approach
Use common language in signs with local room numbering

Partial, signage inconsistent.
Partial, signage inconsistent.

Provide directional signs before or at any major intersection

Partial, signage inconsistent.

Provide here-you-are maps oriented with the top signifying direction of movement
Provide adequate and Provide large windows for access to natural daylight inpatient rooms, along with provisions for

Partial, signage inconsistent.

No

appropriate light exposure controlling glare and temperature
Maximize use of natural light

Yes

Orient patient rooms to maximize early morning sun exposure and natural light

Partial

Provide high lighting levels for complex visual tasks

Partial, reflected ceiling plans and light specifications sheet did not cover all charting locations.

Provide windows in staff break rooms when possible

Partial, used where available.

No

Support optimal patient nutrition|Provide a design that encourages family participation in patient nutrition
Provide convenient food facilities

No

Improve patient sleep and rest_[Single patient rooms

Yes

Noise Control (see EBD feature#2 for features to reduce noise stress)

No

|Comfortable beds and bedding

Yes. No issues during P.O.E.

No

Increase Patient privacy and

confidentiali Single patient rooms

Yes

Rooms enclosed with walls in areas where patients would expect to disclose confidential
information

Use high performance sound-absorbing ceiling tiles

Yes, outpatient areas show counseling rooms for private consultations that are HIPPA compliant
o

Avoid physical proximity between staff and visitors
Decrease exposure to harmful
chemicals Use 100% lead and cadmium-free roofing, wiring, and paint

Install low-mercury florescent lamps

Use low-emitting VOC and PFC materials

Use materials with no PBDE or phthalates

Minimize use of furniture that contain no more than one: PBDE, PFA, urea-formaldehyde,

EBD Principle Il
Reduce airborne transmitted
infections

Improve the Quality and Safety of Healthcare Delivery

Single patient rooms

Partial

filtration for appropriate hospital areas
Well maintained and operated ventilation systems

Partial. Unreconciled security compliance vs. dirty bomb scenario
Yes

Effective control measure during construction

Partial. Mixed oversight of Joint Service personnel.

Windows that open

No

Reduce infection spread
through contact

Single patient rooms easier to decontaminate

Partial, legacy room designs creates cleaning issues

d: and

'Support hand washing with placed sinks, h:
alcohol rubs

hing liquid

Partial

Careful selection of materials with cleanabili
Frequent cleaning of high-contact surfaces

a key consideration

Partial, legacy materials in place no compliant with modern finish specifications

Regular maintenance and inspection of water supply system to minimize stagnation and back

Prevent waterborne infections

flow and for temperature control Yes
roper water treatment Yes
Yes
Yes

Fountain water temperature should be kept cold, and fountains should be regularly cleaned
and maintained Yes

[Reduce medication errors

Assess adequacy of lighting level in staff work areas

Partial, renovated areas not always consistent

Provide high lighting levels for complex visual tasks (1,500 lux)
Provide space for private work

Partial, implementation inconsistent
Partial, floor function dependent.

Reduce room transfers

Provide acuity-adaptable rooms

Partial

Provide larger patient zone to support more in-room procedures
Single patient rooms

Prevent patient falls

Partial, larger than space planning equipment program (SEPS II) criteria
es

Decentralized support in pods

Partial

Yes

headwall rails, larger bathroom doors, bathroom location)

Reduce noise stress and

improve speech intelligibilit Single-patient rooms

Partial, ICU rooms contain inconsistencies in standardization.

equipment placement, etc.

Yes
Install high-performance sound absorbing acoustical ceiling tiles No
Remove or reduce loud noise sources through use of noiseless paging and alarm systems,

No

Provide patient examination rooms and treatment areas with walls that extend fully to the
support ceiling

Use carpet and rubber floors where appropriate

Support care of whole person, enhanced by contact with nature and positive
distractions

Provide secure access to nature (i.e. central green zones)

EBD Principle Ill

No. Legacy areas marginally considered partial on floor function.

Provide positive distractions (i.e. art, music, etc.)

Partial, art specifically designed using Alaskan landscape as inspiration. Not verified with biophilia checkllists.

Provide multiple spiritual spaces and haven areas

Partial. Chapel identified along with private rooms. Military chapels are multi-dent

Decrease back pain and work

related injuries Install ceiling mounted lifts

Explore Fisher-house-like support and child care options o
Establish a Patient and Family Design Review Committee Partial, imput from patients and families accepted but not formalized in committee.
EBD Principle IV Create a positive Work Environment

No. Use of mobile lift systems being considered

Use softer floors

No

Partial. Military uses contractors such as Herman Miller for furniture for some hospital areas that meet ergonomic

Ergonomically evaluate work areas specifications.
Provide on-site staff exercise facilities No.

Reduce staff fatigue and Decentralize staff support spaces (i.e. charting, supplies, medications) proximate to patient

increase time with patients rooms (pod configuration) to minimize staff walking and increase time with patients Yes.

Provide windows in staff break rooms so staff has access to natural light

Increase healthcare team
effectiveness through improved

communication Provide different types of space for interactive team work

Partial, used where available.

Partial

Flexible work spaces

Partial, post-occupancy review issue. No metrics currently in place to measure during P.O.E. Survey.

Visual connections to facilitate information seeking and interaction

See EBD principle #2, reduce noise and consider work flows in relation to key spaces

Eliminate noisy, chaotic
environments

Yes, specific use of commissioned are for wayfinding

No

Provide adequate space for private work to minimize distractions and interruptions
Provide a visual connection to patients

Design for Maximum Standardization and future flexibility and growth

EBD Principle V
Facilitate care coordination and
patient service

Collate related services into Care Centers (i.e. musculoskeletal, cancer)

Partial, office space for administrative personnel present
Partial, room design outside of bed towers no consistent.

Flexible work spaces to encourage multidisciplinary use

Create flexible public spaces to support multiple missions (i.e. MASCAL, health fairs)

Partial - Military facilities are required to have MASCAL procedures in place.
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Create a Patient and Family Centered Environmen
Family zone in Patient Room

|
Increased Social Support

Present at Fort Riley Army Community Hospital?
Partial, concept design calls for familiy zone not specified in SEPS Il guide plates

|Family Respite Yes
Waiting rooms and lounges with comfortable and movable furniture arranged In small flexible
roupings Unknown, furnishings not ordered

Provide a variety of seatin

to accommodate widest range of persons

Partial based on current concepts

Strive for residential, not institutional look

Yes

Reduce Spatial Disorientation _|Carefully consider external building cues

Yes, design concept complete

Provide visible and easily understood signage (i.e. approach)
Use common language in signs with local room numbering
Provide directional signs before or at any major intersection

Unknown, signage package not finalized
Unknown, signage package not finalized
Unknown, signage package not finalized

Provide here-you-are maps oriented with the top signifying direction of movement

Provide adequate and Provide large windows for access to natural daylight inpatient rooms, along with provisions for
appropriate |Igh( exposure controlling g\are and temperature

Unknown, signage package not finalized

Maximize use of natural light

LEED Silver design expectation

Orient patient rooms to maximize early morning sun exposure and natural light

LEED Silver design expectation

Provide high lighting levels for complex visual tasks

LEED Silver design expectation

Provide windows in staff break rooms when possible

LEED Silver design expectation

Support optimal patient nutrition| Provide a design that encourages family participation in patient nutrition
Provide convenient food facilities

Partial, design under review
Yes

Improve patient sleep and rest_|Single patient rooms

Yes

Noise Control (see EBD feature#2 for features to reduce noise stress)

Yes

Comfortable beds and bedding

Yes. Pending P.O.E. review.

Maximize exposure to daylight

Yes, LEED Silver design expectation

Increase Patient privacy and

confidentiali Single patient rooms

Yes

Rooms enclosed with walls in areas where patients would expect to disclose confidential
information

Use high performance sound-absorbing ceiling tiles

Yes, outpatient areas show counseling rooms for private consultations that are HIPPA compliant
No

No

Avoid physical proximity between staff and visitors
Decrease exposure to harmful
chemicals Use 100% lead and cadmium-free roofing, wiring, and paint

EED Silver design expectation
LEED Silver design expectation

Install low-mercury florescent lamps
Use low-emitting VOC and PFC materials

LEED Silver design expectation

|Use materials with no PBDE or phthalates

LEED Silver design expectation

Minimize use of furniture that contain no more than one: PBDE, PFA, urea-formaldehyde,
phthalate, and plasticizers
Improve the Quality and Safety of Healthcare Delivery

EBD Principle Il

Reduce airborne transmitted
infections

Single patient rooms

Yes, LEED Silver design expectation

Yes

Maximize HEPA (99.97%) filtration for appropriate hospital areas
\Well maintained and operated ventilation systems

Yes, LEED Silver design expectation
Yes, LEED Silver design expectation

Effective control measure during construction

Yes, LEED Silver design expectation

\Windows that open Partial
Reduce infection spread
through contact Single patient rooms easier to decontaminate Yes
Support hand washing with i placed sinks, hand. hing liquid and
alcohol rubs Yes|
Careful selection of materials with cleanability a key consideration Yes|

Frequent cleaning of high-contact surfaces

Yes, pending P.O.E. review

Regular maintenance and inspection of water supply System to minimize stagnation and back
flow and for temperature control

Prevent waterborne infections

Yes, LEED Silver design expectation

Use proper water treatment

Yes, LEED Silver design expectation

and maintained

Reduce medication errors

Provide space for private work

Reduce room transfers Provide acuity-adaptable rooms

Provide larger patient zone to su|

Prevent patient falls Single patient rooms

Regularly clean and maintain faucet aerators to prevent and control for Legionella Yes

Avoid decorative water fountains in high-risk patient areas Yes

Fountain water temperature should be kept cold, and fountains should be regularly cleaned
Yes

Assess adequacy of lighting level in staff work areas Yes!

Provide high lighting levels for complex visual tasks (1,500 Iux) Yes|
Partial, floor function dependent.
Partial

ort more in-room procedures Partial, larger than space planning equipment program (SEPS lI) criteria

Yes

Decentralized support in pods

Bed alarms

Partial, pending final design S7 submissions.
Yes

Assistive devices (e.g., headwall rails, larger bathroom doors, bathroom location;

Yes

Reduce noise stress and

ech intelligibili Single-patient rooms

Yes

Install high-performance sound absorbing acoustical ceiling tiles
Remove or reduce loud noise sources through use of noiseless paging and alarm systems,
equipment placement, etc.

Partial, floor function dependent.

Partial, floor function dependent.

Provide patient examination rooms and treatment areas with walls that extend fully to the

support ceiling Yes
Use carpet and rubber floors where appropriate Yes
Support care of whole person, enhanced by contact with nature and positive

EBD Principle Il distractions
Provide secure access to nature (i.e. central green zones) Yes
Provide positive distractions (i.e. art, music, etc.) Yes

Provide multiple spiritual spaces and haven areas

Partial. Chapel identified along with private counseling rooms. Military chapels are multi-denomination.

Explore Fisher-house-like support and child care options

Partial, pending final design S7 submissions.

Establish a Patient and Family Design Review Committee
EBD Principle IV Create a positive Work Environment
Decrease back pain and work

related injuries Install ceiling mounted lifts

Partial, imput from patients and families accepted but not formalized in committee

Yes

Use softer floors

Partial, pending final design S7 submissions.

Ergonomically evaluate work areas

Partial. Military uses contractors such as Herman Miller for furniture for some hospital areas that meet ergonomic

Provide on-site staff exercise facilities

Partial, pending final design S7 submissions

Reduce staff fatigue and
increase time with patients

Decentralize staff support spaces (i.e. charting, supplies, medications) proximate to patient

rooms (pod configuration) to minimize staff walking and increase time with patients

Yes.

Provide windows in staff break rooms so staff has access to natural light

Increase healthcare team
effectiveness through improved
communication

Provide different types of space for interactive team work

Partial, used where available.

Partial

Flexible work spaces

Yes

Visual connections to facilitate information seeking and interaction

See EBD principle #2, reduce noise and consider work flows in relation to key spaces
Provide adequate space for private work to minimize distractions and interruptions
Provide a visual connection to patients

Design for Maximum Standardization and future flexibility and growth

Eliminate noisy, chaotic

L r—————
v

Yes, specific use of commissioned are for wayfinding

Partial, where applicable

Partial, office space for administrative personnel present
Partial, room design outside of bed towers no consistent.

Partial - Military facilities are required to have MASCAL procedures in place.
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