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1. Provide acuity-convertible rooms (ability to convert room through minor modifications 
among ICU to step-down to acute). (ID: 18)

Design inpatient rooms of consistent size and general configuration using adaptable 
service, gas columns or headwalls that support conversion for other acuity or specialty 
use through minor renovation within existing boundary walls. Conversion should not 
require partition relocation.

DHB Domain: Basic Infrastructure Lifecycle: Requirements Planning

TMASurvey Result:

LIMITED DIRECT 
EVIDENCE

Core Dimensions SupportedPrinciples Supported:

4 Improve operational effectiveness 

8 Design for maximum flexibility, standardization & 
growth 

15 Standardization

16 Adaptability, flexibility and future planning

Acuity-convertible rooms are rooms built so they can be efficiently converted for more than one acuity level. 
This permits changing acuity assignments for entire nursing units, individual rooms or groups of rooms 
appropriately positioned to function as swing beds/rooms between two adjoining units of differing acuity 
levels and/or patient populations. Acuity-convertible rooms and units must be sized and built with the proper 
floor areas and services (e.g., mechanical, electrical, and plumbing) to be able to house changing patient care 
technologies without needing to relocate/reconstruct walls and primary building systems within the building 
floor plate or envelope.

Acuity-convertible rooms are believed to preserve flexibility in utilization of inpatient units. A review of 
literature identified modular design and a warehouse approach as the two primary means of designing for 
acuity-convertibility. Three additional expert opinion articles describe ways acuity-convertible rooms can 
improve health care delivery. Select case studies also indicate measures (e.g., floor areas, services per patient 
room) that have been successful at hospitals undertaking acuity-convertibility.

Research Summary:
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Acuity-convertibility is employed to avoid pre-mature obsolescence of health care facilities. Acuity-
convertibility can be implemented at a range of scales, from overall hospital structure and configuration to unit 
layout to room design. 
It is important to plan in advance for acuity convertible rooms.. Though no empirical 
research has indicated appropriate floor areas and services, several case studies indicate key metrics to 
support acuity-convertibility:

For acuity-convertible rooms, recommendations for minimum floor areas include the following:
  • About 300 ft2 configured as a 14 by 21 foot room (Eagle, 2005);
  • Whatever size meets current applicable requirements for critical care (Pressler, 2006). According to AIA 
2006 guidelines, this is 200 ft2 of clear floor area (excluding bathrooms/toilets and vestibules) and must 
include a 13-ft headwall (AIA, 2006).
  • Nursing station schemes including both decentralized and centralized nursing stations have been used in 
flexible hospital designs (Eagle, 2006). They may facilitate changes to nurse-patient ratios as the acuity level of 
patients served changes.
  • Potential need for growth in size of  ancillary space should planned for (no dimensions or specifics provided) 
(Pressler, 2006)

For acuity-convertible and flexible buildings, infrastructure recommendations include:
  • Design a 20-30% surplus of HVAC, wiring, and ICT (Valen & Larsen, 2006) to accommodate future technology 
changes.
  • For mechanical, electrical and plumbing (MEP) include duplicate or multiple parts (Gupta & Marshall, 2005) 
to support future expansion of the building.

Design Implications:
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Metrics and Evaluation Approaches

100% compliance with FGI minimum specifications as shown in Diagrams 18.1 and 18.2

1. Metric:

Plan review to confirm Facilities Institute Guideline [FGI] minimum clearance and utility requirements at/around 
bed for all applicable uses including acute, step down, and ICU utilization.
  • Design team to submit diagrams for review in S3-4 submission documents to indicate FGI required clearance 
boundaries around the bed and utility requirements for ICU patients. [See reference diagram 18.1]
  • Plan review of scaled diagrams to demonstrate a range of patient care scenarios including routine bedside care, 
transfers, minor procedures and code scenarios for all acuity/uses. 
  • Design team to submit diagrams for review in S3-4 submission documents to indicate a cross section of potential 
staffing, equipment, and patient care scenarios such as routine acute care, routine intensive care, code response, 
etc. [See reference diagram. 18.2]

2. Design Review Considerations:

Human factors usability simulation study conducted in room mock-up or design prototype on number of people, 
task time, error rate and effort needed to accommodate all care scenarios for planned range of acuity levels

3. Potential Mockup/Prototype/Simulations:

Archival Take-off
  •  Identify size and layout of key standardized rooms, with FGI clearance requirement.
Walk Through
  • Confirm size and layout of patient rooms (number and location). Provide room signs to identify patient rooms 
which are acuity adaptable.
  • Confirm room that are easily adaptable to service or technological changes over time including…
  • Confirm different types of care services, changes in work processes; changes or upgrades in technology and 
equipment.
Photo Documentation
  • Document room layout
Staff Survey/Interview Questions [satisfaction with]:
  • Size and layout of the patient room to promote safe care delivery
  • Layout of the patient room for patient care tasks
  • Productive use of room / space
  • Ability to modify layout of room to accommodate different types of patient care

4.  Proposed POE Information Collection Options:

Cost of room renovation and modification over life of facility
  • Frequency of changes in uses for different patient acuity populations.
  • Human factors usability study conducted in actual rooms on number of people, task time, error rate and effort 
needed to accommodate all care scenarios for planned range of acuity levels

5. Post Occupancy – Focused Research Options:
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2. Optimize size and position of patient room windows to provide exterior views for 
patient from bed. (ID: 22)

Provide large windows in patient rooms with exterior views. Locate windows so that 
patients can have good sight lines and broad view angles to the window from their 
upright position in bed.

DHB Domain: Basic Infrastructure Lifecycle: Design / Construction Execution

TMASurvey Result:

SUFFICIENT DIRECT 
EVIDENCE

Core Dimensions SupportedPrinciples Supported:

2 Achieve world-class quality and safety

3 Create a positive work environment 

10 Access to daylight, nature and respite areas

There is evidence to support that a view of nature (created by maximizing window size) from a patient room 
can have the positive effects on pain control, quality of sleep by regulating circadian rhythm, and ultimately 
reducing length of stay.  The evidence also indicates that increased levels of natural light in hospital settings (to 
which maximized window dimensions contribute) lead to better patient outcomes and staff satisfaction. There 
is no known research that specifically addresses the size and position of the window relative to the patient.

Research Summary:

Designs should provide patients with exposure to views of nature and bright natural light.  Providing a window 
in the patient room is considered the best method to achieve it.  Often the patient’s view from the window is 
obscured by the bathroom (outboard) or equipment placement in the room.  Efforts should be made to 
minimize these impediments to the view of the window from the head of the patient bed.

Design Implications:
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Metrics and Evaluation Approaches

100% compliance with specification in Figure 22.1 with exceptions noted

1. Metric:

Plan review of physical measures of sight lines, angle of view and visible window area from patient in upright 
position in bed.  Minimum standards for vertical and horizontal angle of view and visible window area to be 
determined [example: patient to be able to view a minimum of 25 SF of unobstructed window area sitting upright 
in bed within a 60 degree view angle in plan from forward view and side view  between two and eight feet above 
the floor.
  • Design team to submit plan diagram of room at S3-4 submission*s+ illustrating sight lines, angle of view and 
visible window area [see reference figure 22.1]

2. Design Review Considerations:

Window view study conducted in room mock-up or design prototype to determine available and comfortable views 
from patient in bed to and through window.

3. Potential Mockup/Prototype/Simulations:

Archival Take-off
  • Identify *height, width, area and sill height+ of windows in patient care areas the provide access to daylight and 
views
Walk Through:
  • Confirm size of windows in patient care areas
  • Confirm types of views *nature of not+ in patient care areas
  • Confirm typical window size and *placement and location+ in patient care areas
Photo Documentation:
  • Document typical patient room window and view outside from bed
Staff Survey/Interview Questions [satisfaction with]:
  • Views to nature from patient in bed

4.  Proposed POE Information Collection Options:

 In depth patient/family/staff satisfaction surveys with questions focused on views from bed for patient.
  • Patient stress measures in patient rooms with access to nature views compared to rooms without views to 
nature.
  • Patient pain levels, need for pain medication and length of stay in spaces with access to nature views compared 
to rooms without views to nature.

5. Post Occupancy – Focused Research Options:
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3. Provide appropriately controlled natural light in all spaces occupied by patients, families 
and staff for more than 4 hours per day. (ID: 24)

In all areas occupied by patients and staff for more than 4 hours per day during daytime 
hours, provide windows, clerestory, skylights with control devices to adjust direct and 
indirect daylighting into the space.

DHB Domain: Basic Infrastructure Lifecycle: Requirements Planning

TMASurvey Result:

SUFFICIENT DIRECT 
EVIDENCE

Core Dimensions SupportedPrinciples Supported:

2 Achieve world-class quality and safety

3 Create a positive work environment 

4 Improve operational effectiveness 

7 Safe and effective work environment for clinical 
staff 

10 Access to daylight, nature and respite areas

11 Indoor environmental quality (ambient)

There is strong evidence demonstrating that exposure to natural light is correlated with  improved moods, 
reduction of pain and stress, higher satisfaction among patients and staff, and shorter lengths of stay for 
patients. The mood of depressed patients has been improved in hospital rooms with bright natural light. 
Brighter light in patient rooms has also been found to result in positive outcomes for patients recovering from 
surgery, heart attacks and affective disorders. Daylight is necessary to regulate circadian rhythms, and as such 
exposure to daylight during certain times of the day can improve nighttime sleep.  Staff exposure to daylight 
has also been demonstrated to improve the satisfaction and performance of staff that work over night. 

Research Summary:

Designs should provide patients and staff with exposure to bright natural light during part of the day. Units with 
patient populations that experience pain and /or are at high risk of depression should be placed in areas of the 
building with the highest levels of natural light. The timing, duration and intensity of natural light exposure are 
all important and should be considered during design. 

Design Implications:
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Metrics and Evaluation Approaches

100% compliance with exceptions noted.

1. Metric:

Plan review for the location, placement and size of direct and indirect daylighting features such as windows, 
clerestory windows, skylights and control devices to adjust the quality and amount of daylight. (Shading control 
devices at skylight and clerestory are optional).
  • Design team to provide plan diagram at S3-4 review illustrating spaces occupied more than 4 hours per day and 
those with access to daylight [see example figure 24.1]
  • Design team to provide window to floor area ratio calculations at S3-S4 review.
  • Design team to submit calculations on percent of area within the daylight zone d (15-20 feet along the building 
perimeter) or twice the window head height (2h=d) at S3-S4 review.
  • Design team to create and submit simulation model of projected daylight levels in critical spaces (such as patient 
rooms, nurse stations, nurse/staff work areas…) with access to daylight at S3-S4 review.

2. Design Review Considerations:

Archival Take-off
  • Identify *windows and+ skylights that provide access to daylight in public, staff and patient care areas.
Walk Through
  • Confirm location of *windows and+ skylights that provide access to daylight in public, staff and patient care areas 
  • Confirm staff respite area features *including daylighting+
  • Confirm size *orientation and placement+ of windows in typical patient care area
Photo Documentation
  • Document typical windows and view outside
Survey/Interview Questions [satisfaction with]:
  • Access to daylight in areas where patients receive care
  • Access to daylight in staff work areas

4.  Proposed POE Information Collection Options:

 In depth patient/family/staff satisfaction surveys with questions focused on daylight availability, quality and control
  • Measure daylight light levels in occupied locations (E outside lux = 100%, E center of the room lux = X%)
  • Measure lighting energy consumption/savings in spaces with daylight compared to spaces in facilities without 
daylight
  • Patient and staff stress measures in spaces with access to daylight compared to spaces in facilities without 
daylight
  • Patient pain levels, need for pain medication and length of stay in spaces with access to daylight compared to 
spaces in facilities without daylight

5. Post Occupancy – Focused Research Options:
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4. Separate front of house (front stage) from back of house (back stage) movement and 
activities whenever possible. (ID: 85)

Separate the traffic flow and activity patterns of visitors (public) and flows of patient care 
areas (mixed), from staff work areas (private), whenever possible to prevent transmission 
of contamination, infection and noise.

DHB Domain: Basic Infrastructure Lifecycle: Design / Construction Execution

TMASurvey Result:

GENERAL EVIDENCE

Core Dimensions SupportedPrinciples Supported:

2 Achieve world-class quality and safety

4 Improve operational effectiveness 

5 Safe environment for patients

14 Process optimization and workflow

There is no direct published evidence for separating front of house and back of house activities, but indirect 
published evidence supports the strategy. According to expert opinion, regulating the flow of visitors, patients 
and staff plays a central role in preventing disease transmission in healthcare facilities. There is positive 
correlation between number of people present and microbial contamination in an area. 

Research Summary:

Experts suggest that healthcare design should minimize traffic flow in areas where patient care and instrument 
processing take place. Such areas include: procedure areas (where patients are examined and undergo 
treatment), surgical units (where major and minor operations are performed), and work areas (where 
instruments and supplies are processed).  

Another potential benefit is the separation of informal and formal staff communication from visitors and 
patients and the inadvertent violation of HIPAA patient privacy regulations. Patient dignity and privacy can also 
be better protected when inpatient holding areas and transport is separated from public movement in 
corridors, elevators and elevator lobbies.

Design Implications:
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Metrics and Evaluation Approaches

Improvement in responses to a specific patient and staff satisfaction survey question (to be identified).

1. Metric:

Plan review for separation of public [outpatient/visitor] from private [inpatient, supplies, soiled goods, and staff] 
circulation areas within diagnostic and treatment departments and between all patient care departments. Check 
for separated public from inpatient, staff and service elevators, elevator lobbies and corridors in clinical and 
diagnostic treatment areas.
  • Design team to submit plans coded, showing circulation paths of all (visitors, outpatients, inpatients, clinical 
staff, admin staff, service staff..), showing different zones: front stage vs. back stage, clean vs. dirty, private vs. 
public to indicate proposed public, mixed and private [back-of-the-house] pathways at S3-4 review.

2. Design Review Considerations:

  • Simulation model of inpatient, supplies, soiled goods, outpatient/public and staff movement flows within 
diagnostic and treatment departments to identify potential conflicts
  •  Simulation model of inpatient, supplies, soiled/waste, outpatient/public and staff movement flows between 
patient care departments to identify potential conflicts
  • Simulation model required also for outpatient medical and surgical clinics.

3. Potential Mockup/Prototype/Simulations:

Archival Take-off
  • Identify the location and type of circulation pathways in and between departments: front and back of house 
(public), mixed (patient care areas) and private (staff work areas and offices)
Walk Through
  • Confirm the location and type of circulation pathways in and between departments: front and back of house 
(public), mixed (patient care areas) and private (staff work areas and offices)
Photo Documentation
  • Document the character of circulation pathways in and between departments: front and back of house (public), 
mixed (patient care areas) and private (staff work areas and offices)
Staff Survey/Interview Questions [open ended]:
  • Do you feel like the workflow between departments is efficient? if yes, what works well, if no, how could it be 
improved?

4.  Proposed POE Information Collection Options:

  • RFID tracking studies of inpatients, staff, equipment and materials to identify actual movement paths and 
conflict with public areas and pathways.
  • Net to gross studies to evaluate the impact on net to gross ratios in hospitals with increased and minimized 
separation of front of the house and back of the house circulation

5. Post Occupancy – Focused Research Options:
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 This book section offers an expert opinion on regulating traffic flow and activity patterns in healthcare settings. 
Regulating the flow of visitors, patients, and staff plays a central role in preventing disease transmission in 
healthcare facilities. Because the number of microorganisms in a designated area tends to be related to the 
number of people present and their activity, microbial contamination is expected—and found—to be high in 
areas such as waiting rooms and places where soiled surgical instruments and other equipments are initially 
processed. An important objective of infection prevention is to minimize the level of microbial contamination in 
areas where patient care and instrument processing take place. Such areas include procedure areas, surgical 
units, and work areas. (Tietjen, Bossemeyer, & McIntosh, 2003)
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5. Reduce or eliminate sources of noise: other patients, equipment 'clatter', loud 
conversations at nurse stations. (ID: 125)

Apply solutions to reduce or eliminate sources of noise such as: sound absorption 
finishes and materials for floors, walls and ceilings, high STC partitions, duct attenuation, 
vibration isolators for mechanical equipment, etc

DHB Domain: Basic Infrastructure Lifecycle: Facility Activation & Operations

TMASurvey Result:

SUFFICIENT DIRECT 
EVIDENCE

Core Dimensions SupportedPrinciples Supported:

1 Provide patient and family-centered care

2 Achieve world-class quality and safety

3 Create a positive work environment 

4 Improve operational effectiveness 

2 Patient and family privacy, comfort and control

7 Safe and effective work environment for clinical 
staff 

11 Indoor environmental quality (ambient)

There is strong evidence demonstrating that noise is a major significant environmental stressor causing sleep 
deprivation, low levels of satisfaction and decreased productivity, and that the soundscape within healthcare 
environments should be improved through either elimination or relocation of excessive noise sources and/or 
utilizing materials with sound absorbing qualities. Several studies (out of many) point out that noise accounts 
for only a small portion of arousals and awakenings and suggest that other elements also need to be 
investigated in the pathogenesis of sleep fragmentation.  

Research Summary:

The noise studies conducted in healthcare settings suggest four major interventions to be considered. First is 
the identification and elimination/relocation of noise sources (pneumatic tubes, bedrails moving up and down, 
trolleys, telephones, ice machines, etc…) in healthcare settings. Second, the body of research strongly 
recommends avoiding hard and sound-reflecting, instead of sound-absorbing; this creates poor acoustic 
conditions in healthcare settings. Third, research suggests utilizing single-bedrooms and avoiding open bays 
since much noise originates from other patients. And fourth, the research demonstrates that staff behavior 
modifications can significantly reduce noise in patient-care areas.

Design Implications:
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Metrics and Evaluation Approaches

Proof that there is a maximum use of sound absorption materials and there are appropriate quiet zones in 
inpatient areas.

1. Metric:

Conduct plan and specification review for appropriate use, location and specification of acoustical materials in 
ceilings and other surfaces to absorb/dampen the transmission of noise generated in nurse stations and other 
clinical work areas. 
  • Design team to submit plans and specifications at S3-4 review that identifies the location and type of acoustical 
materials at nurse stations including Sound Transmission Class [STC] ratings for enclosing walls and ceilings, and 
Noise Reduction Coefficient [NRC] for floor, wall and ceiling surface finish materials. 

Conduct equipment specification review for determine if equipment alarm and background noise level [dB] 
specifications are within acceptable ranges as determined by the MHS.
  • Appropriate consultant and/or vendor to provide specifications for equipment to be located at nurse stations 
and associated staff work areas that identifies alarm and background dB levels prior to final specification/selection 
of equipment.

2. Design Review Considerations:

Staff survey/interview with questions related to [satisfaction with]:
•	Perceived noise levels and distraction at nurse stations

Patient survey/interview with questions related to [satisfaction with]:
•	Perceived noise levels and distraction at patient care spaces adjoining nurse stations

4.  Proposed POE Information Collection Options:

•Sound measurements in nurse stations and in patient rooms near nurse stations and other clinical support areas.
•Observational studies of work/conversation activities and patterns at nurse stations
•In depth staff surveys on perceived noise levels and distraction at nurse stations
•In depth patient/family surveys on perceived noise levels in patient care spaces adjoining nurse stations
•Studies on medication, communication and patient information entry/retrieval error rates

5. Post Occupancy – Focused Research Options:
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2000 Thomas, K. A., & Martin, P. A. (2000). NICU sound environment and the potential problems for caregivers. 
Journal of Perinatology, 20(8 Pt2), 94-99.

  A review article emphasizes that findings from other research of responses to sound suggest that a variety of 
physiological and behavioral responses may occur in response to the NICU sound environment, and that the 
sound intensity of the NICU may interfere with ccommunication and job performance (Thomas & Martin, 2000).

Peer reviewed 
/ Empirical 

http://www.nature.com/jp/journal/v20/n1s/abs/7200435a.html

1998 Kahn, M. D., Cook, T. E., Carlisle, C. C., Nelson, D. L., et al. (1998). Identification and Modification of 
Environmental Noise in an ICU Setting. Journal of the Acoustical Society of America, 118, 3629-3645.

 An empirical study reports the sound peak measurements conducted in an ICU unit. Researchers report that 
many of the noises causing sound peaks (TV and talking accounted for %49) are amenable to behavior 
modification and that it is possible to reduce the noise levels significantly through a program of behavior 
modification (Kahn, et al., 1998).
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1998 Robertson, A., Cooper-Peel, C., & Vos, P. (1998). Peak noise distribution in the neonatal intensive care 
nursery. Journal of Perinatology, 18(5), 361-364.

 Research demonstrates the intensity, incidence, and periodicity of short duration sounds in the intensive care 
nursery. Short duration sounds are known to affect the infant's physiological and behavioral states and should be 
addressed in future recommendations for sound control and reduction strategies (Robertson et. al., 1998).
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1997 Committee on Environmental Health (1997). Noise: a hazard for the fetus and newborn. Pediatrics, 100(4), 
724-727.

 Noise is ubiquitous in our environment. High intensities of noise have been associated with numerous health 
effects in adults, including noise-induced hearing loss and high blood pressure. The intent of this statement is to 
provide pediatricians and others with information on the potential health effects of noise on the fetus and 
newborn. The information presented  supports a number of recommendations for both pediatric practice and 
government policy. (Committee on Environmental Health, 1997),
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1997 Cureton-Lane, R. A., & Fontaine, D. K. (1997). Sleep in the pediatric ICU: an empirical investigation. 
American Journal of Critical Care, 6(1), 56-63.

  An empirical study observes the sleep of children in a pediatric ICU and determines the relationship of noise, 
light, contact with caregivers, parental presence, and severity of illness to the sleep obtained by children in a 
pediatric ICU during a 10-hour night. Researchers report that the patterns of sleep were seriously disturbed due 
to noise, light, and contact with caregivers (Cureton-Lane & Fontaine, 1997).
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http://ajcc.aacnjournals.org/content/6/1/56.short

1996 Corser, N. C. (1996). Sleep of 1- and 2-year-old children in intensive care. Issues in Comprehensive Pediatric 
Nursing, 19(1), 17-31.

 Study conducted in a PICU negatively correlated external environmental stimuli of light, noise, and caregiver 
activity with sleep state. Researchers state that physiologic and psychologic changes associated with sleep 
disturbance decrease the ability of a critically ill child to adapt to hospitalization and thus hamper recovery 
(Corser, 1996).
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1996 Holmes, G. B., Goodman, H. K., Hang, D., & McCorvey, V. (1996). Noise levels of orthopedic instruments 
and their potential health risks. Orthopedics, 19(1), 35-37.

 An empirical study conducted a noise level survey on selected orthopedic equipment alongside the audiometric 
tests conducted on staff (n=5). Audiometric measurements indicated that, in the absence of other risk factors for 
hearing loss, there was an association between the presence of NIHL (noise-induced hearing loss) and the years 
of exposure (Holmes, et al., 1996).
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1996 McLaughlin, A., McLaughlin, B., Elliott, J., & Campalani, G. (1996). Noise levels in a cardiac surgical 
intensive care unit: a preliminary study conducted in secret. Intensive and Critical Care Nursing, 12(4), 226-
230.

 The aim of this study was to record the noise levels within the cardiac surgical intensive care unit (CSICU) 
environment in secret. The study revealed that noise in the CSICU was above the recommended levels for 
patients and staff well-being. Future studies will be designed to establish a correlation between sound levels and 
events. (McLaughlin, A., et al, 1996)
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1996 Topf, M., Bookman, M., & Arand, D. (1996). Effects of critical care unit noise on the subjective quality of 
sleep. Journal of Advanced Nursing, 24, 545-551.

 An empirical study conducted in a critical care unit (CCU, n=60) reports that CCU sound levels impact negatively 
on self-reports of the subjective quality of sleep following exposure to this stressor (Topf, et al., 1996).
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1995 De Paul, D., & Chambers, S. E. (1995). Environmental noise in the neonatal intensive care unit: implications 
for nursing practice. The Journal of Perinatal and Neonatal Nursing, 8(4), 71-76.

 Environmental stimuli may cause sensory overload in premature infants, leading to stress and alterations in 
development. Noise levels generated from selected caregiving activities (eg, placing formula at bedside table, 
closing drawers, and discarding plastic equipment in trash cans) surpassed 52 dB, the sound level of light traffic. 
Caregiving activities continue to contribute to the environmental noise in the NICU. Nurses must be aware of the 
noise levels generated by specific caretaking activities and attempt to reduce the noise level in the NICU. (De 
Paul, D. & Chambers, S.E., 1995)
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1995 Murthy, V., Malhotra, S., Bala, I., & Raghunathan, M. (1995). Detrimental effects of noise on anaesthetists. 
Canadian Journal of Anesthesia, 42(7), 608-611.

 An empirical study measured noise levels in operating rooms alongside the investigation of two cognitive 
functions, mental efficiency and short-term memory. Researchers state that operating room noise reduced the 
mental efficiency and short-term memory of anesthesia residents (Murthy, et al., 1995).
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1995 Southwell, M. T., & Wistow, G. (1995). Sleep in Hospitals at Night - Are Patients Needs Being Met? Journal 
of Advanced Nursing, 21(6), 1101-1109.

 The findings of a study on the hospital in-patient night show that many patients do not consider that they have 
sufficient sleep in hospital at night; that discomfort, worries and pain may contribute to their wakefulness; that 
the sleep of many is disrupted by a variety of sources of disturbances; that ward lights are dimmed for the night 
for no longer than required by the average, healthy person; and that patients continue to be woken early in the 
morning. (Southwell, M.T., & Wistow, G., 1995)
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1994 Couper, R. T., Hendy, K., Lloyd, N., Gray, N., et al. (1994). Traffic and noise in children's wards. Medical 
Journal of Australia, 160(6), 338-341.

 An empirical study investigated noise levels in pediatric open bay areas. Authors state that, due to visits, open 
bay areas generate high traffic volumes and coincident noise and that consideration should be given to either 
modifying or abolishing open bay areas (Couper, et al., 1994).
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1993 Baker, C., Garvin, B., Kennedy, C., & Polivka, B. (1993). The effect of environmental sound and 
communication on CCU patients' heart rate and blood pressure. Research in Nursing and Health, 16(6), 415-
421.

 The effects of high ambient stressors (equipment sounds) and social stressors (conversation) on heart rate (HR) 
and blood pressure (BP) were examined in 20 coronary care patients. High ambient stressors did not affect HR for 
these subjects. BP did not significantly change during any of the sound conditions. Further research is needed to 
delineate cardiovascular effects of specific social stressors. (Baker, C., et al, 1993)
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1992 Baker, C. (1992). Discomfort to environmental noise: Heart rate responses of SICU patients. Critical Care 
Nursing Quarterly, 15(2), 75-90.

 An empirical study investigated the effect of noise on the heart rate of 28 surgical ICU patients. Based on 
continuous heart-rate measurements, the researcher reports that the noise increased heart rate in 68% patients 
and decreased it in 11% (Baker, 1992).
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1992 Yinnon, A. M., Ilan, Y., Tadmor, B., Altarescu, G., & Hershko, C. (1992). Quality of Sleep in the Medical 
Department. British Journal of Clinical Practice, 46(2), 88-91.

 An empirical research reports the quality of sleep in 134 patients admitted to two medical departments and an 
intensive coronary care unit Researchers state that of the reasons specified for impaired quality of sleep, the 
most important were noise made by other patients or by the medical staff (47%), and the patient's own disease 
(30%) (Yinnon, et al., 1992).
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1988 Topf, M. (1988). Noise-induced occupational stress and health in critical care nurses. Hospital Topics, 66, 
30-34.

 In this empirical study they found that for 100 critical care nurses, noise-induced stress was positively related to 
burnout.  (Topf,M, 1988)
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1988 Topf, M., & Dillon, E. (1988). Noise-induced stress as a predictor of burnout in critical care nurses. Heart 
and Lung, 17, 247-250.

 An empirical study reports that noise-induced occupational stress was positively related to burnout (n=100 
critical care nurses). The researcher states that there are exceptionally high levels of noise in critical care units 
(Topf, 1988; Topf & Dillon, 1988).
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1985 Hilton, B. A. (1985). Noise in acute patient care areas. Research in Nursing and Health, 8(3), 283-291.

 An empirical study reported that continuous high noise levels were found in the larger hospital's open heart 
recovery room and intensive care units, lower levels in the smaller hospital's intensive care units and varying 
levels in the general ward areas (Hilton, 1985). 
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1976 Fife, D., & Rappaport, E. (1976). Noise and hospital stay. American Journal of Public Health, 66(7), 680-681.

 In an empirical study, length of hospital stay for simple cataract surgery was compared retrospectively for a 
period of construction noise and for two similar periods without construction noise. Researchers state that 
hospital stay was significantly longer during the period of construction (Fife & Rappaport, 1976).
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1968 Minckley, B. (1968). A study of noise and its relationship to patient discomfort in the recovery room. 
Nursing Research, 17, 247-250.

 An empirical study conducted in ten-bed recovery room supported the hypothesis that; the patients’ subjective 
sensations pain in the immediate post-operative period would be increased at times when noise levels were high; 
and that noise in the external environment represents an increased irritant to the patient who is already 
experiencing post-operative pain; and that if this were true, more pain medication would be given patients per 
capita at times of high noise levels than at times of low noise levels (Minckley, 1968).
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6. Provide clear spatial organization and visual cues for effective wayfinding. (ID: 139)

Create floor plans with logical functional organization and simple circulation routes. 
Indicate departmental transitions through the use of visible architectural, interior design 
features (such as landmarks, special elements at major intersections, uses of colors, 
themes on walls, floors, ceilings…) and easy-to-locate signage as visual cues to help 
visitors, patients and staff navigate through the building easily. In addition, utilize graphic 
communication (audible communication, tactile elements, etc.) to ensure a positive way-
finding experience for special-needs users.

DHB Domain: Basic Infrastructure Lifecycle: Design / Construction Execution

TMASurvey Result:

SUFFICIENT DIRECT 
EVIDENCE

Core Dimensions SupportedPrinciples Supported:

1 Provide patient and family-centered care 1 Physical access and wayfinding

There is much research on way finding in various settings, including healthcare.  Research shows that poor way 
finding increases healthcare costs (Carpman, Grant, & Simmons, 1985) and produces stress and negative 
health outcomes (Evans, 1998; Nelson-Shulman, 1983). Good way finding is supported by clear spatial 
configurations, spatial landmarks, and spatial differentiation (i.e., simple corridors, central atrium systems, 
asymmetrical layouts with repetitive units, perpendicular intersecting hallways, visual access to destination, 
and clear contours and distinctive surfaces) in addition to well-designed signage and legible room numbers. 
Clear spatial organization and cues for way finding have been shown to reduce sources of stress and improve 
satisfaction (Nelson-Shulman, 1983) and health outcomes (Rooke, Tzortzopoulos, Koskela, & Rooke, 2009).   

Research Summary:

Wayfinding is not just about better signage or colored lines on floors (Ulrich et al., 2008). Rather, wayfinding is 
the process of using spatial and environmental information to find our way in the built environment (Brandon, 
2008). Wayfinding is essentially a problem-solving process. Designers can employ a variety of strategies to 
assist in wayfinding, including carefully designed signs, visible cues (Carpman and Grant, 1993; Nelson-Sulman, 
1983, Wright, Hull, & Lickorish, 1993), clear plan configuration, and legible physical settings.  Plan configuration 
may be the most influential factor influencing wayfinding, followed by spatial landmarks, spatial differentiation, 
and finally signage and room numbers (Weisman 1979, 1981). Design strategies for improved wayfinding 
include the following:  1) simple corridors, 2) central atrium systems, 3) asymmetrical layouts with repetitive 
units, 4) perpendicular intersecting hallways, 5) visual access to destinations, and 6) clear contours and 
distinctive surfaces.

Design Implications:
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Metrics and Evaluation Approaches

Improvement in responses to a specific patient and staff satisfaction survey question regarding clarity and ease of 
wayfinding.

1. Metric:

Schematic design document review to assess spatial organization, view and daylight cues of circulation elements 
for clarity and hierarchy of paths, nodes, visible landmarks, and departmental districts/boundaries. Other methods 
to provide clear spatial organization and effective way-finding are colors, patterns or themes used on floors, wall, 
ceiling finishes of spaces, and clearly marked entrances with architectural features, or volumes of spaces.
  • Design team to submit plan, building sections and renderings of major circulation pathways at S3-4 review.
  • Design team to submit plan, elevations, renderings, and interior finishes of spaces at S3-4 review.
  • Design team to submit 3 dimension of exterior view of entrances, entry lobby, and/or major spaces along paths.
Plan/specification/shop drawing review of signage location and design. 
  • Design team to submit signage design and specification documents at S3-4 review
  • Design team to submit overall wayfinding plan demonstrating clairity and hierarchy of paths, nodes, visible 
landmarks, and departmental districts / boundaries.

2. Design Review Considerations:

Develop virtual model review to assess spatial organization, view and daylight cues of circulation elements for 
clarity and hierarchy of paths, nodes, visible landmarks, and departmental districts/boundaries.

3. Potential Mockup/Prototype/Simulations:

Archival Take-off
  • Identify main entry points into facility
  • Identify arrival sequence to clinical departments (park/drop off, entry, reception, wait, exam, exit) 
  • Identify circulation pathways throughout facility (public, mixed and private)
Walk Through
  • Confirm main entry points into facility
  • Confirm arrival sequence to clinical departments (park/drop off, entry, reception, wait) 
  • Confirm circulation pathways throughout facility (public, mixed and private)
  • Confirm visual cues, signage, landmarks or obstacles from arrival to clinical destination - check-in 
Photo Documentation
  • Document main entry points into facility
  • Document arrival sequence to clinical departments (park/drop off, entry, reception, wait) 
  • Document circulation pathways throughout facility (public, mixed and private)
  • Document visual cues, signage, landmarks or obstacles from arrival to clinical destination - check-in 
Staff Survey/Interview Questions [satisfaction with]:
  • Locating parking close to the facility
  • Clarity and visibility of signage throughout the facility
  • Finding your way to your appointment or destination

4.  Proposed POE Information Collection Options:

Conduct patient, visitor, staff analysis on image-ability and legibility based on the work of Kevin Lynch and others.

5. Post Occupancy – Focused Research Options:
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information booklet, a patient letter, and orientation aids) upon reaching the admitting area were more self-
reliant and made fewer demands on staff. In contrast, uninformed patients rated the hospital less favorably and 
had elevated heart rates (Nelson-Shulman, 1983).
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1983 Wener, R., & Kaminoff, R. (1983). Improving environmental information: Effects of signs on perceived 
crowding and behavior. Environment and Behavior, 15, 3-20.

 The presence of signs that identified locations and described registration procedures was associated with 
significantly reduced perceived crowding, discomfort, anger, and confusion as well as the amount of time spent 
to complete a registration process in the crowded lobby of a correctional facility (Wener and Kaminoff, 1983).
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7. Provide visual and physical access to nature, including healing gardens as appropriate. 
(ID: 153)

Provide window views to nature, landscape and accessible outdoor spaces such as 
healing gardens, courtyards, and indoor atriums with natural landscaping.

DHB Domain: Basic Infrastructure Lifecycle: Design / Construction Execution

TMASurvey Result:

SUFFICIENT DIRECT 
EVIDENCE

Core Dimensions SupportedPrinciples Supported:

1 Provide patient and family-centered care

2 Achieve world-class quality and safety

3 Create a positive work environment 

2 Patient and family privacy, comfort and control

6 Health maintenance/healthy practices (optimal 
health outcomes)

10 Access to daylight, nature and respite areas

There is a strong evidence to support the value of nature for both patients and staff. Access to nature can 
reduce patient ratings of pain, bring down anxiety, relieve stress and control mood swings. Healing gardens 
and large windows to nature influence the length of patient’s hospital stays. Access to nature can also reduce 
staff stress and fatigue and increase effectiveness in delivering care, and improve overall health care quality.

Research strongly supports the use of healing gardens on medical campuses.  There are varieties of conditions 
affected by the access to and use of healing gardens.  Stress relief can be targeted directly by the use of 
healing gardens.  In addition, mood and amount of pain can be improved.  The design of the garden should 
address patient control, noise, and circulation.

Research Summary:

Patients and staff need access to nature through large windows and gardens. It is not only enough to provide 
large size windows but the view needs to be of nature. Garden respite areas are also valued by patients, family 
and staff and serve to reduce stress and encourage healing and productivity. 

The use of a healing garden as a “pass through” space is discussed in the literature.  If the healing garden is in a 
central area, such as a contained courtyard, it is more likely to be used by patients, visitors, and staff.  The 
healing garden should be designed to encourage a peaceful, tranquil space, not for large groups of people to 
use.  

Considerations should be made for white noise and sounds provided by water features.  Plant selection should 
be harmonious, but with contrast.   Design of healing gardens should reflect a pattern and rhythm to propel 
users through the space.

Design Implications:

28-Sep-11 7- 41



FY2012 StrategiesStrategy - 7

Metrics and Evaluation Approaches

Improvement in responses to a specific patient and staff satisfaction survey question regarding access and views of 
nature.

1. Metric:

Floor area and/or wall areas in corridors, public areas, patient care spaces, offices and staff work areas having 
windows with unobstructed views of natural living elements outside, as well as landscape plans adjacent to those 
interior spaces. 
Floor area and/or wall areas, 3 dimension views of corridors, public areas, patient care spaces, offices and staff 
work areas having unobstructed views of natural living elements inside.
Floor area and/or wall areas in corridors, public areas, patient care spaces, offices and staff work areas having 
direct physical access to natural living elements outside.
Healing gardens, interior landscaping features. 
Design team to submit annotated plans and/or diagrams at S3-4 review identifying the above criteria for views and 
access to nature.

2. Design Review Considerations:

Archival Take-off
  •  Identify the location and size of windows and skylights with views to nature.
  •  Identify the location of doors that provide access to nature  
  • Identify the location of interior nature elements or features *water, planting areas, sunrooms+ in atria, lobbies, 
waiting rooms, corridors and other interior spaces.
 • Identify the location of exterior nature elements or features *water, planting areas, healing gardens+.
Walk Through
  •  Confirm the location and size of windows and skylights with views to nature.
  • Confirm the location of doors that provide access to nature
  • Confirm the location of interior nature elements or features *water, planting areas, sun rooms in atria, lobbies, 
waiting rooms and other interior spaces.
• Confirm the location of exterior nature elements or features *water, planting areas, healing gardens+.
Photo Documentation
  •  Document windows and skylights with views to nature.
  • Document doors that provide access to nature
  • Document interior nature elements or features *water, planting areas, sunrooms+ in atria, lobbies, waiting 
rooms, corridors and other interior spaces.
• Document exterior nature elements or features *water, planting areas, healing gardens+ 
Staff Survey/Interview Questions [satisfaction with]:
  • Views to nature from rooms where patients receive care
  •  Views to nature from patient bed
  • Access to daylighting in areas where patients receive care
  • Physical access to nature (e.g. courtyards, balconies, gardens) in public areas

4.  Proposed POE Information Collection Options:

In-depth patient, family and staff satisfaction surveys with questions pertaining to patient/staff interactions and 
access/views to nature.
Staff productivity, stress and turnover rates compared to facilities with limited access to nature.

5. Post Occupancy – Focused Research Options:
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(Sherman, 2005)
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 This review paper suggests that healing environments in hospitals can make a difference in how quickly a patient 
recovers. Research has shown that patients do experience a positive outcome in an environment that 
incorporates natural light, elements of nature, soothing colors, meaningful and varying stimuli, peaceful sounds, 
pleasant views, and a sense of beauty. (Altimier, 2004)
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2004 Ulrich, R., Zimring, C., Quan, W., and Joseph, A. (2004). The Role of the Physical Environment in the Hospital 
of the 21st Century: A Once-In-A-Lifetime Opportunity. The Center for Health Design.

 This review paper suggests that mounting scientific evidence has shown that exposing patients to nature can 
produce substantial and clinically important alleviation of pain. According to distraction theory, pain requires 
considerable conscious attention. However, if patients become diverted by or engrossed in a pleasant distraction 
such as a nature view, they have less attention to direct to their pain, and the experienced pain therefore will 
diminish (Ulrich, et al., 2004).
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2003 Bowers, D.A.  (2003). Incorporating restorative experiential qualities and key landscape attributes to 
enhance the restorative experience in healing gardens within health care settings.  Unpublished master’s 
action research project, Washington State University, Pullman, WA.

 There is a goal of enclosure of gardens in health care facilities. This will contain the peacefulness of the garden, 
and block out unwanted noise, especially in urban spaces.  Enclosure can lead to the enhancement of positive 
stimulation or positive distraction.  Enclosure also enhances sensory stimulation, which aids the user in 
controlling distractions. When water is included in a garden, it aids restoration due to the life sustaining 
properties in water. Still water with subtle movement is perceived as tranquil, and the sound of water is white 
noise that can disguise nearby noise. The spatial configuration of a garden should be easy to understand, with 
patterns and rhythm. Use plants that respond to the changing of seasons, and provide a harmonious contrast 
(Bowers, 2003).  
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(Devlin, 2003)
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2002 Davis, B.E. (2002). Healing the whole person: a post occupancy evaluation of the rooftop therapy park at 
Frot Sasnders Regional Medical Center. Knoxville, Tennessee.  Unpublished master’s action research 
project, Louisiana State University, Baton Rouge, LA.



 A case study was done at a rehabilitation center which provided surveys from patients and staff on the use and 
features of a healing garden in regard to physical therapy.  Due to many hardscape features, it seems more like a 
landscape than a garden.  An elevator from the attached hospital is used to access the garden in this case, but 
other methods of approach should be investigated.  Centralizing a garden park will allow busy staff to use it, even 
if simply passing through.  Regional and cultural aspects should be integrated into garden design (Davis, 2002).
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(2001). Evaluating a children’s hospital garden environment: Utilization and consumer satisfaction.  Journal 
of Environmental Psychology, 21(3), 

 A post occupancy evaluation conducted at a children’s hospital found that adult garden users reported a more 
positive affect after visiting the garden (Whitehouse, et al, 2001).
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 The Leichtag Family Healing Garden at Children's Hospital and Health Center, San Diego was evaluated with a 
Post-Occupancy Evaluation (POE). Results from behavioral observations, surveys, and interviews indicated a 
number of benefits of the garden. The garden was perceived as a place of restoration and healing, and use was 
accompanied by increased consumer satisfaction. However, the garden was not utilized as often or as effectively 
as intended. Children, parents and many staff members recommended changes for the garden, such as the 
inclusion of more trees and greenery, and more interactive `things for kids to do'. In addition, the majority of 
family members surveyed throughout the hospital did not know about the garden. (Whitehouse, et al., 2001)
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an Alzheimer’s unit (Zeisel, 2000).
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Healing gardens offer a sense of control, social support, physical movement, and access to nature and positive 
distractions (Ulrich, 1999).
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1984 Ulrich, R. S. (1984). View through a window may influence recovery from surgery. Science. 224 (4647), 420-
1.

 In a retrospective chart review, postoperative patients with a view to a window had a shorter length of stay, 
took fewer pain medications and had more positive nursing notes than similar patients with a view to a brick wall 
(Ulrich, 1984).
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pattern for nature, especially water, to have more positive influences on emotional states. A salient finding was 
that water, and to a lesser extent vegetation views, held attention and interest more effectively than the urban 
scenes. Implications of the findings for theory development in environmental aesthetics are discussed (Ulrich, 
R.S., 1981). 
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8. Maximize the simplicity and minimize the number of steps, and effort needed to 
approach, arrive, drop off, park, enter, and find one's destination. (ID: 2020)

Travel paths from arrival on site and parking to key clinic and inpatient areas to be short, 
direct, clear,  and simple to help patients get to their destinations effortlessly, thus 
reducing stress.

DHB Domain: Basic Infrastructure Lifecycle: Design / Construction Execution

TMASurvey Result:

LIMITED DIRECT 
EVIDENCE

Core Dimensions SupportedPrinciples Supported:

1 Provide patient and family-centered care 1 Physical access and wayfinding

Limited research supports value of parking and the ease of building access by patients and staff.  Both the signs 
and visual access to the destinations influences how people initially enter the hospital. Some research suggests 
that visual environmental cues outweigh the verbal cues available on signs for a significant percentage of the 
sample (Carpman 1985, Tang 2009). For example, being able to see a parking deck entrance seemed to draw 
people to use it, despite signs directing them elsewhere (Carpman 1985).

Research Summary:

The first priority for clear wayfinding should be to create simple approach, access and movement pathways 
with visually distinctive and legible physical and spatial cues. Signs and visual environmental cues that lead to 
the hospital especially to and from the parking lot, must be considered carefully because they are the patient’s 
first point of contact with the hospital (Ulrich,2008).

Design Implications:
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Metrics and Evaluation Approaches

Simulation modeling required to show compliance of design with strategy.

1. Metric:

Plan review and mapping analysis that identifies the number and sequence of distinct path elements from arrival 
on site and parking to key clinic and inpatient areas for path complexity, distance, decision points, spatial cues and 
landmarks, directional information, etc.
  • Design team to submit annotated plan diagram*s+ at S3-4 review with path sequence, distances, and critical 
decision nodes such as entry points, waiting areas, elevator lobbies, corridor intersections, check-in/reception, 
other information points and landmarks. [see reference diagram 2020.1]
  • Design team can submit lighting plans of travel paths if lighting is used to help directing and clarifying travel 
paths.  
  • Design team can submit annotated plan diagram*s+ at S3-4 review showing clearly marked entrances and drop-
off areas with signage, architectural features
  • Design team can submit annotated parking plan diagram*s+ at S3-4 review showing marked lanes, signage, 
lighting which clarify path leading to main building entrances

2. Design Review Considerations:

Virtual reality and/or simulation study of critical arrival and movement sequences.

3. Potential Mockup/Prototype/Simulations:

Archival Take-off
  • Identify main entry points and departmental/clinical service area entry
  • Identify circulation pathways for public, patients, staff and services to each department/clinical service area
  • Identify front and back of house circulation
  • Identify decision points, travel distance and time to departmental reception points from main entry
  • Identify arrival sequence to departments – location on parking/drop-off, entry, reception, wait, patient care and 
exit
Walk Through
  • Confirm main entry points to facility and departments/clinical service area
  • Confirm circulation pathways for public, patients, staff, and services to each department/clinical service area
  • Confirm front and back of house circulation
  • Confirm presence of escorts or concierge services and main entry
  • Confirm decision points, travel distance and time to departmental reception points from main entry
  • Confirm arrival sequence to departments – location on parking/drop-off, entry, reception, wait, patient care and 
exit
  • Document visual cues and landmarks or obstacles on path from main entry to department reception points
Photo Documentation
  • Document arrival drive, main entry drop-off, information desk, arrival lobby/atrium, admissions area, corridors, 
vertical circulation elements, corridor intersections, landmarks, wayfinding cues.
  • Document visual cues and landmarks or obstacles on path from main entry to department reception points
Survey/Interview Questions [satisfaction with]:
  • Locating parking close to the facility
  • Accessing facility from parking
  • Distance to travel to destination from drop-off or entrance

4.  Proposed POE Information Collection Options:

28-Sep-11 8- 48



FY2012 StrategiesStrategy - 8

Study of patients, visitors and staff way finding based on the work of Kevin Lynch on legibility of the physical 
environment documented in The Image of the City.

5. Post Occupancy – Focused Research Options:
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9. Provide patient and family comfort and control over the environment in the patient 
room. (ID: 55)

Provide means for patients to control the room temperature, lighting (including window 
shades), TV, and other environmental amenities provided from their bed.

DHB Domain: Basic Infrastructure Lifecycle: Design / Construction Execution

TMASurvey Result: Top 2 and 3 items for both AD and FM (control of lighting, control of room 
temperature).  Internet access was also frequently mentioned.  

INDIRECT SUPPORTING 
EVIDENCE

Core Dimensions SupportedPrinciples Supported:

1 Provide patient and family-centered care 2 Patient and family privacy, comfort and control

Limited evidence supports the optimization of patient and family comfort and control in the patient room and 
other spaces.  Studies suggest (but do not empirically demonstrate) that increased patient and family control 
over the environment can (expert opinion) improve patient outcomes, including reduced stress, depression 
and lengths of stay.

Research Summary:

It is important to provide the bed-ridden patient with controls at the bedside for lighting, entertainment, HVAC, 
window shades, etc.), in addition to the standard nurse call and tv remote control.   Wireless and telephone 
access  or both patient and family are both critical ways that the patient and family can maintain control over 
their environment.  Another way to control the environment, especially in long-term patients, is to provide 
ways for patients and families to personalize the room.   Consideration can also be given to providing 
opportunities for the patient to order food when hungry, rather than on a hospital schedule.

Design Implications:
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Metrics and Evaluation Approaches

100% compliance in patient rooms with exceptions noted.

1. Metric:

Plan review for easy patient and family access to controls for natural and artificial lighting, thermal comfort, 
acoustical privacy and/or sound levels, and information in the patient room. 
Plan review for adequate space for programmed patient/family activities, furniture arrangement, storage of 
personal items, etc. in the patient room.
  • Design team to submit labeled plan of patient room at S3-S4 review that indicate the location and layout of the 
following items within reach of patient in bed and/or family members in family or general access areas to include:  
movable furnishings for use by patient and family, built in furnishings and millwork for use by patients and family, 
cubicle curtain and door position, thermostat, window covering controls, light switches, A/V controls, telephone, 
internet access points and controls. [See reference figure 55.1]

2. Design Review Considerations:

Provide a mock-up or prototype that allows the usability evaluation of location and layout of the following items 
within reach of patient in bed and/or family members in the family or general access areas to include:  movable 
furnishings for use by patient and family, built in furnishings and millwork for use by patients and family, 
thermostat, window covering controls, light switches, A/V, telephone and internet access points.

3. Potential Mockup/Prototype/Simulations:

Archival Take-off
  • Identify location and layout of single patient rooms
  • Identify the location and type of privacy accommodations in patient rooms - door or curtain
  • Identify the location and type of patient/family controlled attributes in room (light, HVAC, entertainment, 
remote controls, other); 
Walk Through
  • Confirm the location and type of patient/family controlled attributes in room (light, HVAC, entertainment, 
remote controls, other);
  • Confirm the location and type of privacy accommodations in patient rooms - door or curtain
Photo Documentation
  • Document the layout of single patient rooms
  • Document the location and type of privacy accommodations in patient rooms - door or curtain
  • Document the location and type of patient/family controlled attributes in room (light, HVAC, entertainment, 
remote controls, other); 
Staff Survey/Interview Questions [satisfaction with]:
  • Ability to control environmental conditions, e.g. temperature, in rooms where patients receive care
Staff Survey/Interview open ended questions:
  •  Is there sufficient privacy in the patient care area (both visual and auditory)? Please explain.
  • Do the patients and families in the facility have adequate control over the environmental conditions such as 
temperature and lighting? If no, what could be done to improve this?

4.  Proposed POE Information Collection Options:

Patient stress, length of stay and outcome measures
  • Patient/family satisfaction survey
  • Sensor monitoring of environmental conditions such as temperature, lighting, acoustics, etc.

5. Post Occupancy – Focused Research Options:
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10. Design patient room with family zone to support family involvement in care delivery 
(ID: 2001)

Provide dedicated space for family members that includes amenities for their respite and 
communication such as a comfortable sleeping chair, visitor chair(s), desk, individually 
controlled lighting and access to technology (wireless internet, TV, phone).

DHB Domain: Basic Infrastructure Lifecycle: Design / Construction Execution

TMASurvey Result: Number 1 item for both AD and FM 

LIMITED DIRECT 
EVIDENCE

Core Dimensions SupportedPrinciples Supported:

1 Provide patient and family-centered care 3 Patient and family Involvement in Care Decisions

Empirical research has not examined the relationship of family presence or involvement with room type or 
design.  In addition, we are aware of several unpublished studies that are under development and examine 
effects of family space in patient rooms.   Current studies suggest that private rooms are better than multi-
occupancy rooms in supporting and accommodating family members and visitors.

Research Summary:

Private rooms and designated space for families are expected to promote family involvement in care and 
improve patient and family satisfaction. Patient rooms and other areas can be designed with certain patient 
and family centered care model such as the Relationship –Based Care Model in mind to encourage family 
involvement and improve satisfaction.

Design Implications:
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Metrics and Evaluation Approaches

100% compliance with specifications shown in Diagram 2001.1

1. Metric:

Plan review for adequate space, furnishings and room features for at least 3 family members to stand or sit, and 
one family member to sleep in the room outside of necessary clinical care zone around all sides of the patient bed. 
Also review the location and type of family amenities provided in the room.

  • Design team to submit at the S3-4 review plans/diagram*s+ to scale illustrating and annotating the ability of 
room to accommodate three visitors seated or standing around the bed, and accommodations for one family 
member to sleep overnight outside of the patient care zone around the bed. Also illustrate the location and type of 
amenities designed for family accommodation in the room. [Refer to Figure 2001 as example]

2. Design Review Considerations:

Human factors usability simulation study conducted in room mock-up or design prototype on ability to 
accommodate family members without increasing the number of care providers, task time, error rate and effort 
needed to accommodate critical care scenarios for planned range of acuity levels

3. Potential Mockup/Prototype/Simulations:

Archival Take-off
  • Identify patient zone and family zone in patient room
  • Identify family amenities (furnishings, controls) 
Walk Through
  • Confirm patient zone and family zone in patient rooms 
  • Confirm the location and type of family amenities 
Photo Documentation
  • Document the patient zone and family zone in patient rooms 
  • Document the location and type of family amenities
Staff Survey/Interview Questions [satisfaction with]:
  • Ability to move around patient care room
  • Ability for patients to be involved in the delivery of care
  • Layout of the patient room to accommodate family during day visits
  • Layout of the patient room to accommodate family during overnight stays
  • Layout of patient room to promote communication between staff and patients/families
  • Comfort of family accommodations in rooms

4.  Proposed POE Information Collection Options:

In-depth Patient/Family/Staff surveys with questions related to accommodations for family and family involvement 
in care delivery.
  • Accommodations for family and family involvement in care delivery.
  • Accommodations for overnight rooming in by family members
  • Accommodations for visitation in the patient room
  • Conflicts between family accommodations/visitation/rooming-in and patient care delivery
  • Measures of utilization of family amenities and overnight stays in patient rooms

5. Post Occupancy – Focused Research Options:
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11. Provide positive distractions in all clinical and public spaces. (ID: 81)

In all public spaces (lobby, waiting area, cafeteria, ..) and clinical spaces (patient rooms, 
exam rooms,..), provide positive distractions such as artwork, windows with views to 
nature, reading material,  technology (televisions, wireless network,..), and seating 
arrangements that provide quiet respite to improve the quality of the waiting and 
healing experience.

DHB Domain: Basic Infrastructure Lifecycle: Design / Construction Execution

TMASurvey Result:

SUFFICIENT DIRECT 
EVIDENCE

Core Dimensions SupportedPrinciples Supported:

1 Provide patient and family-centered care 4 Therapeutic and comfortable interiors

There is strong evidence demonstrating positive distraction is correlated with reduced stress for both patients 
and staff, and shorter lengths of stay.  The two specific areas of positive distraction which have been 
researched and shown to be significant are views of nature (alone and with nature sounds) and artwork.  One 
of the first evidence-based design studies was done by Roger Ulrich demonstrating that patients with views of 
nature utilized less pain medication and had a more positive demeanor.  Subsequent studies have added the 
reduction in stress and length of stay as an additional benefit.  Artwork can also be beneficial, however studies 
have suggested that modern or jarring representations can have a negative effect and should be avoided.

Research Summary:

Designs should provide patients and staff with positive distractions in the form of views to nature and positive 
artwork throughout the clinical and public spaces. Nature views seem to have a beneficial effect across a 
variety of populations.  Artwork should be carefully selected to be calming and relatively soothing.  Nature 
themes in art are a logical, stress-reducing, choice.

Design Implications:
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Metrics and Evaluation Approaches

Improvement in responses to a specific patient satisfaction survey question (to be identified).

1. Metric:

Confirm proximity and easy access from all clinical and public spaces to visual and physical connections to exterior 
and/or interior nature features, appropriate places/settings for visual art installations, opportunities for live music 
and performance, spaces for quiet reflection, food, etc.
  • Design team to submit plans indicating visual and physical access to positive distractions as appropriate and 
identified above from all clinical and public spaces at S3-4 review.

2. Design Review Considerations:

Archival Take-off
  • Identify the location and type views of nature and other positive distractions
Walk Through
  • Confirm the location and type of works of art and other positive distractions
Photo Documentation
  • Document the type of views and access to nature, works of art and other positive distractions
Staff Survey/Interview Questions [satisfaction with]:
  • Positive visual distractions, e.g. views to nature, artwork

4.  Proposed POE Information Collection Options:

  • Controlled studies on patient need for pain medication and measures of stress in clinical spaces - compared with 
hospitals with fewer positive distractions.  
  • Controlled studies on staff turnover, burnout and stress - compared with hospitals with fewer positive 
distractions.

5. Post Occupancy – Focused Research Options:
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12. Create a therapeutic interior to create a healing environment. (ID: 154)

Create therapeutic interiors by: controlling negative distractions such as noise and odors; 
providing non-institutional interior lighting, finishes, details and furnishings, and 
providing access to nature, art, and music.

DHB Domain: Basic Infrastructure Lifecycle: Design / Construction Execution

TMASurvey Result:

LIMITED DIRECT 
EVIDENCE

Core Dimensions SupportedPrinciples Supported:

1 Provide patient and family-centered care 4 Therapeutic and comfortable interiors

Limited evidence exists for the benefits of therapeutic interiors in general hospital settings. While there is a 
considerable amount of research on the effect of therapeutic environments on patient well-being and 
satisfaction, most articles focus on older people or people with dementia. 

Research Summary:

Three main design strategies for creating therapeutic interiors are: 1) access to positive distractions including 
art, music, and other soothing design elements (such as: colors, pattern design on  walls, glass,…); 2)  providing 
a degree of control to users of the space (e.g., through small unit size or appropriate access to care staff); and 
3) eliminating negative distractions.

Design Implications:
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Metrics and Evaluation Approaches

Improvement in responses to a specific patient and staff satisfaction survey questions focused on the character of 
the physical environment overall and specific elements such as art, lighting, interior finishes and furnishings.

1. Metric:

 Plan and specification review to determine the provision of non-institutional interior lighting, finishes, details and 
furnishings, and spaces for the potential display of art.
  • Design team to submit annotated facility and departmental plans at S3-4 review identifying the above criteria 
and elements designed to create a healing environment

2. Design Review Considerations:

Archival Take-off
  • Identify the location and nature of therapeutic interior finishes, furnishings and design features.
  • Identify the location and nature of interior nature elements or features *water, planting areas, sunrooms+ in 
atria, lobbies, waiting rooms, corridors and other interior spaces.
Walk Through
  • Confirm the location and nature of therapeutic interior finishes, furnishings and design features.
  • Confirm the location and nature of interior nature elements or features *water, planting areas, sunrooms+ in 
atria, lobbies, waiting rooms, corridors and other interior spaces.
Photo Documentation
  • Document the nature of therapeutic interior finishes, furnishings and design features.
  • Document the nature of interior nature elements or features *water, planting areas, sunrooms+ in atria, lobbies, 
waiting rooms, corridors and other interior spaces.
Staff Survey/Interview Questions [satisfaction with]:
  • Positive interior visual distractions	 
  • No negative distractions 
  • Therapeutic feel of rooms where patients receive care

4.  Proposed POE Information Collection Options:

Review for incorporation of therapeutic visual and/performing arts program[s].
  • Patient, family staff satisfaction surveys with questions focused on the character of the physical environment 
overall and specific elements such as art, lighting, interior finishes and furnishings

5. Post Occupancy – Focused Research Options:
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13. Provide the infrastructure to support the interoperability and usability among all 
information technology platforms. (ID: 56)

Provide the infrastructure to support the interfaces and interconnections between all 
information systems so that information can be shared between systems.

DHB Domain: Basic Infrastructure Lifecycle: Design / Construction Execution

TMASurvey Result:

GENERAL EVIDENCE

Core Dimensions SupportedPrinciples Supported:

1 Provide patient and family-centered care

4 Improve operational effectiveness 

8 Design for maximum flexibility, standardization & 
growth 

12 Access to essential/vital information and 
education 

15 Standardization

16 Adaptability, flexibility and future planning

Published evidence directly supports the strategy of providing infrastructure to support interoperability across 
all medical and information technology platforms, especially between DoD and VA. There is wide consensus on 
the increasing importance of interoperable technology in health care settings. However, it appears physical 
infrastructure impacting design has not been a focus of research thus far.    Many articles on interoperability 
indicated that data structure, organizational issues, and work process issues are impediments to 
interoperability.  However, there was no mention of the physical environment. Further, in these articles, 
“infrastructure” refers only to information technology organization and not to anything that comes under the 
purview of building design.

However, research does indicate emerging trends in interoperability. These include:  
1. the rise of wireless technology, which has demonstrated positive impact on user satisfaction (Tseng, 2007), 
and 
2. the increasing potential for ubiquitous computing in health care settings (Bardram, retrieved 12-17-2010).

Research Summary:

Good-sense measures should be taken to ensure there is flexibility and space, configured both horizontally, 
vertically and in closets, for telecommunications in healthcare designs (e.g., designing in a 20-30% surplus of 
wiring and Information and Computer Technologies (ICT)). Further, designers should investigate the space and 
wiring needs of Wireless Local Area Networks. Somewhat counter-intuitively, such wireless networks require 
both wired and wireless components. Designers should also investigate the potential for ubiquitous computing 
in hospitals. Ubiquitous computing is, by definition, about embedding computers in everyday objects, such as a 
computers integrated into hospital beds. Space requirements associated with ubiquitous computing may be no 
more than for typical settings, but this should be investigated on a case-by-case basis. In addition to mobility 
and interoperability, places to display data and share data are of particular importance in ubiquitous 
computing. Building in the potential for wireless and ubiquitous computing should be considered, even if the 
client is not ready to implement such technologies, as the client may decide to adopt such technologies at 
some future point in the lifecycle of the building.  

Design Implications:
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Metrics and Evaluation Approaches

Interoperability of critical administrative and clinical information systems within the facility as defined by the 
leadership.

1. Metric:

Review plans and specifications submitted by design team to verify the scope, location and layout of data 
infrastructure [data ports, cable trays, wireless systems, IT closets, etc.] to accommodate integrated data systems 
throughout the facility. 
[Note: compliance with this strategy will involve a rapidly evolving set of target specifications and needs to be 
established and updated by IT experts in the MHS or external consultants at the time of project scoping] 

  • Design team to submit architectural, electrical and IT/data plans and specifications at S3-6 phase*s+

2. Design Review Considerations:

Archival Take-off 
  •  Identify location and type of information access point or access to computers in patient care and staff work 
areas
  •  Identify range of access to wireless 
Walk Through
  • Confirm location and type of information access point or access to computers in patient care and staff work 
areas
  • Confirm range of access to wireless
Photo Documentation
  • Document location and type of information access point or access to computers in patient care and staff work 
areas
Staff Survey/Interview Questions [satisfaction with]:
  • Care coordination with lab and ease in sending specimens and receiving labs results
  • Care coordination with pharmacy department and ease in ordering and receiving medication
  • Care coordination with imaging dept. and ease in ordering tests and accessing test results
  • Compatibility of information systems	    
  • Ease of retrieving patient medical information
Plus open ended question:
  • Are there any aspects of accessing information that you would like to change or that you fell work exceptionally 
well? Please explain.

4.  Proposed POE Information Collection Options:

  • Usability and interoperability studies of platforms employed
  • Studies of infrastructure cost compared to technology replacement cost over facility life
  • Measures of interoperability over the life of the facility including the number and percentage of systems able to 
communicate and share data, and the number of discrete tasks required to input, share and retrieve data

5. Post Occupancy – Focused Research Options:
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Background http://www.docstoc.com/docs/71540082/01_55_F_valen
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Provide healthcare that is focused on the patient and family, encouraging their ease of 
access and participation and collaboration in the care delivery process.  The patient and 
family's cultural background, preferences and values are acknowledged and they are treated 
with dignity and respect leading to a positive and meaningful experience.

Provide patient and family-centered carePrinciple 1:  

Core Dimensions: Areas of Interest for Evaluating Achievement of the 
Principle (Objective)

1 Physical access and wayfinding Ease of physically moving through the healthcare facility and its 
environment; ease of understanding how to get to where it is 
necessary to go; minimization of effort to arrive at the destination; 
minimization of confusion in finding the destination

2 Patient and family privacy, comfort 
and control

The patient and family have control over their environment; their 
environment is comfortable and supports their visitation needs and 
there is privacy for them and for their families with them.

3 Patient and family Involvement in 
Care Decisions

The facility environment and healthcare system positively affect the 
ability of the family and patient's involvement in making 
knowledgeable health care decisions.  The information is readily 
available; there are areas where private discussions can be hel

4 Therapeutic and comfortable interiors The interior areas of the healthcare facilities are designed to include 
therapeutic elements (such as atriums, respite areas) and to be 
comfortable to the users of the facility (patients, family, guests, 
staff).  The design and placement of elements consi

9 Personnel Satisfaction and Retention Focus on staff; responsibility to staff to ensure retention of high-
quality, highly committed individuals with the capabilities and vision 
to deliver world-class health care.

12 Access to essential/vital information 
and education 

Ensure available, accessible, timely and comprehensive information 
on all topics relevant to healthcare and patient records.  Institute 
flexible, multi-source ways and means to deliver the information.

13 Care options, availability, and 
timeliness 

The right type of care is locally available within reasonable time 
frame; Patients have the right type of services available within a 
reasonable timeframe and geographical limit.

22 Social support The facility provides opportunities for patients and family to 
integrate/associate with other patient/families for support and 
communion, within the military community and the surrounding 
community.  
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Foster high quality and safe care by continuously improving performance to prevent the 
occurrence of adverse events, such as patient falls, infection rates and medication errors.

Achieve world-class quality and safetyPrinciple 2:  

Core Dimensions: Areas of Interest for Evaluating Achievement of the 
Principle (Objective)

5 Safe environment for patients Institute practices that minimize the likelihood of the healthcare 
system causing harm to the patient (iatrogenic effects).  Design and 
construct elements and features within the infrastructure to 
minimize opportunities for causing harm.

6 Health maintenance/healthy 
practices (optimal health outcomes)

Identify, design, construct and provide elements necessary for 
individuals to elect for maintaining (improving) their health within 
the healthcare facility such as hand-washing, healthy nutritional 
options, exercise stations, etc.

7 Safe and effective work environment 
for clinical staff 

The work environment for clinical staff enables the performance of 
effective/best practice clinical activities; the environment is 
protective of the health and welfare of the staff while performing 
their clinical activities. The infrastructure is designed

8 High visibility, collaboration and 
effective communication

Design and construct features and elements within the healthcare 
facility suitable and conducive to maintaining visual contact with the 
patient.  Design and construct features and elements that support 
optimal clinical collaboration and communication.

10 Access to daylight, nature and respite 
areas

Throughout the facility, daylight is available, nature is visible and 
accessible and peaceful areas that have components of nature are 
available.

11 Indoor environmental quality 
(ambient)

The light is daylight to a great extent; the air and water tasteless and 
without unpleasant odors; the noise is muted; and together the 
elements of the environment do not unpleasantly distract the 
senses of the staff, families, patients or visitors.

21 Multi-discipline collaboration on 
achieving  world class health care

Integrated, multi-disciplined areas of interest investing time and 
energy into resolving, investigating and determining best way 
possible to deliver world-class health care.

24 Goal oriented organizational quality 
(professional competency and 
capability)

Support achievement of all professional and organization quality 
standards; maintain highest levels of competencies among all 
disciplines supporting the medical delivery system.
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Create a positive work environment that optimizes team capabilities, collaboration and 
strong organizational leadership.  Pleasant and safe working conditions are provided to 
improve staff satisfaction, avoid injury and mitigate worker fatigue.  Effective 
communications are promoted among all employees and a culture of excellence is advanced.

Create a positive work environment Principle 3:  

Core Dimensions: Areas of Interest for Evaluating Achievement of the 
Principle (Objective)

8 High visibility, collaboration and 
effective communication

Design and construct features and elements within the healthcare 
facility suitable and conducive to maintaining visual contact with the 
patient.  Design and construct features and elements that support 
optimal clinical collaboration and communication.

9 Personnel Satisfaction and Retention Focus on staff; responsibility to staff to ensure retention of high-
quality, highly committed individuals with the capabilities and vision 
to deliver world-class health care.

10 Access to daylight, nature and respite 
areas

Throughout the facility, daylight is available, nature is visible and 
accessible and peaceful areas that have components of nature are 
available.

11 Indoor environmental quality 
(ambient)

The light is daylight to a great extent; the air and water tasteless and 
without unpleasant odors; the noise is muted; and together the 
elements of the environment do not unpleasantly distract the 
senses of the staff, families, patients or visitors.
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Plan and design for supporting highly efficient processes in the delivery of care.  Efficiencies 
start with the right-sized functional work areas aligned with adjacencies that promote 
efficient work patterns and integrated service delivery.  Adjacencies are designed to decrease 
staff and patient travel distances, while promoting optimal work flow and improved 
throughputs.

Improve operational effectiveness Principle 4:  

Core Dimensions: Areas of Interest for Evaluating Achievement of the 
Principle (Objective)

7 Safe and effective work environment 
for clinical staff 

The work environment for clinical staff enables the performance of 
effective/best practice clinical activities; the environment is 
protective of the health and welfare of the staff while performing 
their clinical activities. The infrastructure is designed

8 High visibility, collaboration and 
effective communication

Design and construct features and elements within the healthcare 
facility suitable and conducive to maintaining visual contact with the 
patient.  Design and construct features and elements that support 
optimal clinical collaboration and communication.

12 Access to essential/vital information 
and education 

Ensure available, accessible, timely and comprehensive information 
on all topics relevant to healthcare and patient records.  Institute 
flexible, multi-source ways and means to deliver the information.

13 Care options, availability, and 
timeliness 

The right type of care is locally available within reasonable time 
frame; Patients have the right type of services available within a 
reasonable timeframe and geographical limit.

14 Process optimization and workflow System-wide workflow improvement from trash disposal to 
pharmaceuticals.  The integrated view of processes and 
infrastructure innovation to optimize the functioning of the system-
wide healthcare delivery process at a facility.

15 Standardization Elements of design and construction are based on MHS-wide 
standards for the type of facility and space under consideration.  
This standardization is a key component in achieving efficiencies of 
scale for the facility and for operations.  

16 Adaptability, flexibility and future 
planning

Infrastructure designed and constructed to accommodate future 
requirements for growth or changing needs; infrastructure that can 
be modified, adapted, expanded, and repurposed with limited 
disruptions and minimized cost requirements due to initial plannin
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Plan and design for supporting highly efficient processes in the delivery of care.  Efficiencies 
start with the right-sized functional work areas aligned with adjacencies that promote 
efficient work patterns and integrated service delivery.  Adjacencies are designed to decrease 
staff and patient travel distances, while promoting optimal work flow and improved 
throughputs.

Improve operational effectiveness Principle 4:  

17 Building system performance and 
maintainability

The facility and its component parts are designed and constructed 
for optimal performance (efficient, effective) and for maintainability 
(easy to maintain) and reliability (downtime is minimal); the 
infrastructure includes the building exterior, interior 
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Demonstrate a population health focus by being involved in community improvement and 
preparedness projects.  Deliver LEED certified projects that are sustainable for the health of 
the environment and occupants.  Balance the needs of the community with the integrity of 
nature.

Be sustainable with a high level of community responsibility Principle 5:  

Core Dimensions: Areas of Interest for Evaluating Achievement of the 
Principle (Objective)

18 Efficient  and  environmentally 
responsible use of resources

Conserve natural resources such as water, minerals; protect the 
environment through responsible selection of materials, disposal of 
materials, and conversation of resources.  Minimize use of non-
reusable materials; increase use of reusable materials as ap

19 Stewardship to the community ; 
collaboration with the community

Dedication to the community -- in support of, collaboration with, 
fully vested entity with the local community.  Ensuring consistent, 
timely, transparent communication on matters that impact the 
community -- soliciting feedback and interaction; flexibilit
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Ensure that each facility is planned, designed, constructed and operated in a manner that 
ensures the best value for the taxpayer while achieving world-class care for the patient.  
Provide executive leadership that is empowered with organizational and fiscal authority to 
provide high value at reasonable costs, demonstrating transparency of  processes by making 
publicly available performance data and de-identified results of root cause analyses.

Provide high value & be good stewards of taxpayer moneyPrinciple 6:  

Core Dimensions: Areas of Interest for Evaluating Achievement of the 
Principle (Objective)

17 Building system performance and 
maintainability

The facility and its component parts are designed and constructed 
for optimal performance (efficient, effective) and for maintainability 
(easy to maintain) and reliability (downtime is minimal); the 
infrastructure includes the building exterior, interior 

18 Efficient  and  environmentally 
responsible use of resources

Conserve natural resources such as water, minerals; protect the 
environment through responsible selection of materials, disposal of 
materials, and conversation of resources.  Minimize use of non-
reusable materials; increase use of reusable materials as ap

20 Cost effectiveness and reduction Focus on good fiscal management and responsibility to the 
taxpayer.  Ensuring that the funding required for world-class 
facilities is not lost to unproductive activities; ensuring funding 
meets requirements for achieving goals in most efficient and cost e
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Routinely operationalizes evidence-based practices and processes in the delivery of care and 
the design of facilities.   Provides access to the latest credible research and empirical 
evidence to inform decisions.

Be evidence and performance basedPrinciple 7:  

Core Dimensions: Areas of Interest for Evaluating Achievement of the 
Principle (Objective)

21 Multi-discipline collaboration on 
achieving  world class health care

Integrated, multi-disciplined areas of interest investing time and 
energy into resolving, investigating and determining best way 
possible to deliver world-class health care.

23 Leadership:  responsibility,  
innovation, andcontinuous process 
improvement -

The MTF continually monitors quality with an established Quality 
Improvement Program, taking responsibility for errors, and 
partnering with Innovative organizations and the MHS to enhance 
innovation within the MTF.  

24 Goal oriented organizational quality 
(professional competency and 
capability)

Support achievement of all professional and organization quality 
standards; maintain highest levels of competencies among all 
disciplines supporting the medical delivery system.

Page 928-Sep-11



Strategy Framework:  MHS Principles and 
Core Dimensions

Design modular and flexible building systems and utilities infrastructure, to easily adapt 
spaces to accommodate new and emerging technologies, medical practices ,or surge 
capacity needs.

Design for maximum flexibility, standardization & growth Principle 8:  

Core Dimensions: Areas of Interest for Evaluating Achievement of the 
Principle (Objective)

15 Standardization Elements of design and construction are based on MHS-wide 
standards for the type of facility and space under consideration.  
This standardization is a key component in achieving efficiencies of 
scale for the facility and for operations.  

16 Adaptability, flexibility and future 
planning

Infrastructure designed and constructed to accommodate future 
requirements for growth or changing needs; infrastructure that can 
be modified, adapted, expanded, and repurposed with limited 
disruptions and minimized cost requirements due to initial plannin

17 Building system performance and 
maintainability

The facility and its component parts are designed and constructed 
for optimal performance (efficient, effective) and for maintainability 
(easy to maintain) and reliability (downtime is minimal); the 
infrastructure includes the building exterior, interior 
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Adopt a knowledge driven approach to healthcare delivery and facility design process.  Focus 
on collaboration with government, academia, and the building community to ensure that 
world-class is inculcated in the MHS facility portfolio.  Look for opportunities to identify and 
support innovation and research.

Decision making based on best practices and innovationPrinciple 9:  

Core Dimensions: Areas of Interest for Evaluating Achievement of the 
Principle (Objective)

23 Leadership:  responsibility,  
innovation, andcontinuous process 
improvement -

The MTF continually monitors quality with an established Quality 
Improvement Program, taking responsibility for errors, and 
partnering with Innovative organizations and the MHS to enhance 
innovation within the MTF.  

24 Goal oriented organizational quality 
(professional competency and 
capability)

Support achievement of all professional and organization quality 
standards; maintain highest levels of competencies among all 
disciplines supporting the medical delivery system.
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