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This is the 17th edition of the Academy Journal, 
published by the AIA Academy of Architecture 
for Health (AAH) knowledge community. As the 

official publication of the Academy, the Journal elec-
tronically publishes articles of particular interest to AIA 
members and the interested public involved in the fields 
of healthcare architecture, planning, design, research, 
and construction. Since 2005 we have also published 
a hard copy version of the Journal that has expanded 
our distribution worldwide. The goal has always been to 
promote awareness and educational exchange between 
architects and healthcare providers and to broaden our 
base of understanding about our clients.

Articles are submitted to, and reviewed by, an  
experienced nationally diverse Editorial Review  
Committee (ERC). Over the years, the committee has 
reviewed hundreds of submitted articles and respond-
ed to countless writers’ inquiries, and encouraged and 
assisted numerous writers in achieving publication. 
The Journal has provided valuable opportunities for 
new and seasoned authors from the architecture and 
healthcare professions. With this issue, four articles 
have been selected and printed supporting the en-
hancement of the built environment for healthcare. 
Throughout the 17 year history of the Journal, the 
authors have included architects, physicians, nurses, 
other healthcare providers, academics, research sci-
entists, and students from the United States and many 
foreign countries.

Published articles have explored a broad range of 
medical topics, including trends and future of health-
care architecture, cardiac care, future and evolving 
technology, patient rooms and patient safety, lighting 
design for healthcare, psychology, workplace design, 

cancer care environments, emergency care, women’s 
and children’s care, and various healthcare project 
delivery methods. Visit the Academy Journal archives at 
http://network.aia.org/academyofarchitectureforhealth/
home/publications for earlier articles you may have 
missed. We would like to encourage more graduates 
who have received healthcare research scholarships 
and others involved with research within the architec-
ture for healthcare fields to submit their research to the 
Journal for publication consideration. We will contin-
ue to develop a cross-referenced article index and a 
broader base of writers and readers. The deadline for 
the 2016 Call for Papers is May 31, 2016.

My special thanks to the AIA for its continued 
support and hard-working staff and to the many 
volunteers who have contributed to our growing and 
continued success. I would especially like to thank 
the other members of the 2014 ERC: James G. Easter 
Jr., Assoc. AIA, FAAMA, (Tenn.); Ed Jakmauh, ACHA, 
LEED AP (Pa.); Joyce Redden (Tenn.); John Sealand-
er, AIA, ACHA (Calif.); Professor Kent Spreckelmeyer, 
PhD, FAIA (Kan.) and Janice Stanton, RN, MBA, EDAC, 
LEED Certified (IL).

As always, we appreciate feedback, comments and 
suggestions by emailing aah@aia.org or calling me at 
631-246-5660.

 

Orlando T. Maione, FAIA, FACHA, NCARB
Editor, Academy Journal
October 2015

Letter from the Editor
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ABSTRACT

Preliminary meetings involving architects, psychiatric 
hospital management, and unit staff members often 
result in decisions that crystallize into critical details of 
facility design very early in the planning process. These 
can be very difficult, if not impossible, to change later on. 

During these sessions, it is not unusual for psychi-
atric hospital staff to state any number of time-hon-
ored platitudes that, through sheer repetition, have 
come to be “known” as unchallengeable facts of psychi-
atric facility design. Typically, staff comes to “know” 
such things because they have heard them during their 
education and throughout their professional lives in the 
facilities in which they have worked.  But using such 
“common knowledge” while designing new psychiatric 
facilities can be very problematic and very costly. 

Former baseball great Satchel Paige explained the 
problem best when he said,

 “It’s not what you don’t know that will hurt you; 
it’s what you ‘know’ that just ain’t so.” 

And so it is, I find, with the design of psychiatric 
hospitals. The intelligent and highly educated people 
who are brought together in preliminary design meet-
ings frequently fail to consider whether what they have 
come to “know” about psychiatric facility design is now 
(or ever was) valid.  Let’s look at the data available from 
some credible sources to see if some of these “known” 
statements are actually correct.

. ARTICLE

Behavioral Healthcare Design: Ten Things You 
‘Know’ That ‘Just Ain’t So’  

Preliminary meetings involving architects, psychiatric 
hospital management, and unit staff members often 
result in decisions that crystallize into critical details of 
facility design very early in the planning process. These 
can be very difficult, if not impossible, to change at a 
later date.  

During these sessions, it is not unusual for psychi-
atric hospital staff to state any number of time-honored 
platitudes that, through sheer repetition, have come to 
be “known” as unchallengeable facts of psychiatric facil-
ity design. Typically, staff comes to “know” such things 
because they have heard them during their education 
and throughout their professional lives in the facilities 
in which they have worked.  But using such “common 
knowledge” while designing new psychiatric facilities 
can be very problematic and very costly. 

Former baseball great Satchel Paige explained the 
problem best when he said, 

“It’s not what you don’t know that will hurt you; it’s 
what you ‘know’ that just ain’t so.” 

And so it is, I find, with the design of psychiatric 
hospitals. The intelligent and highly educated people 
who are brought together in preliminary design meet-
ings frequently fail to consider whether what they have 
come to “know” about psychiatric facility design is 
now (or ever was) valid.  “Evidence Based Design” is a 
popular concept these days.  It is used (and sometimes 
abused) frequently.  Let’s look at the data available 
from some credible sources to see if some of these 
“known” statements are actually correct. 

by JAMES M. HUNT, AIA, NCARB 

 . . .

Behavioral Healthcare Design:  
Ten Things You ‘Know’ That ‘Just Ain’t So’
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3. “Not all of our patients are suicidal, so we only 
need a few specially equipped rooms near the Staff 
Station to monitor suicidal patients.”

4. “15-minute checks provide sufficient observation 
for patients on suicide watch.”

5. “We put our suicidal patients on one-to-one 
(with a sitter) to prevent them from committing sui-
cide.”

6. “Building deficiencies can be compensated for by 
increasing staff.”

7. “Tight fitting doors between patient rooms and 
corridors pose a risk for ligature attachment, but those 
doors are a code requirement, so the hazard is un-
avoidable.”

8. “The blocking or barricading of in-swinging 
corridor doors is not a problem, so long as furniture is 
anchored in place (in patient rooms), or staff are pres-
ent (in activity rooms).” 

9. “It is not necessary to protect against ligature at-
tachment for items less than 18 inches above the floor.”

10. “Break-away shower and window curtains pro-
vide an adequate measure of safety.”

Each if these will be explored in more detail below:
(1.) VIRTUALLY ALL BEHAVIORAL HEALTH/PSYCHI-

ATRIC HOSPITAL FACILITIES CAN BE BUILT AROUND A 
SINGLE, STATE-OF-THE-ART PLANNING MODEL. Models 
such as “treatment mall” or “house/neighborhood/
downtown” may work well for facilities with long lengths 
of stay- such as state hospitals-but not so well for 
hospitals with 5-7 day average lengths of stay or varied 
patient populations. Generally, the treatment mall con-
cept assumes that all patients will move from the unit 
to the treatment mall during the daytime on weekdays. 
Yet, some facilities built around this model have found 
that often there are patients who are too upset/too 
unstable to leave the unit. Because these patients must 
stay behind on the unit, staff must also stay behind, a 
problem that complicates staff assignments and drives 
up staffing costs. 

Staff in units with 3-7 day average lengths of stay 
often report that their patients are not stable enough 
to move off the unit. Accordingly, they recommend that 
patients be kept within the unit for their relatively short 
period of treatment. 

I’ve come to believe that terms like “treatment 
mall” or “house/neighborhood/downtown” are often 
used rather loosely-as a fashionable way to refer to 
different portions of self-contained units that provide 
required facility functions rather than as terms that 
reference the kind of long-term treatment environment 
referenced above. I recall one recent discussion with an 
architectural firm that stated that they are firm believ-

How Behavioral Healthcare Facilities  
Are Different

At the root of many of the design ideas that “just ain’t 
so” is a bad assumption, an assumption that may be 
shared by practicing architects, clinicians and hospital 
administrators. The assumption is that, from a design 
standpoint, psychiatric hospitals are very similar to 
general hospitals and, therefore, the traditional design 
ideas that evolved in general hospitals are valid in psy-
chiatric hospitals as well. 

I know that this assumption is wrong. I know 
because my consulting practice continues to be called 
upon by the owners of newly constructed or newly 
renovated psychiatric hospitals to develop remedial 
solutions for problems that were designed into their 
facilities. To see why the design features of psychiatric 
hospitals must be significantly different from those of 
general hospitals, one need look no farther than the 
design and function of the patient room in a general 
hospital and consider how its design and functional 
requirements differ from those of a psychiatric hospital. 
General hospital patients seldom leave their rooms. 
They see their doctors, receive treatment, eat their 
meals, visit with friends and family in their rooms. Typ-
ically, behavioral healthcare patients do not use their 
rooms for any of these activities. Their rooms are used 
almost exclusively for sleeping and resting. The rest of 
their time is spent in common areas and activity, group 
or day rooms where they can be observed and their 
interaction with others noted (see Figure 1).

 

Erroneous Assumptions In Psychiatric  
Hospital Design

Based on the many design-related discussions I’ve 
heard over the years, and after having addressed many 
of the problems that erroneous design ideas have 
caused, I’ve developed a short list of the most common 
and problematic design ideas that I’ve heard. Here they 
are, together with a few suggestions that might help 
designers respectfully, yet effectively, refocus prob-
lematic ideas into safer, more cost-efficient and more 
appropriate solutions. 

1. Virtually all behavioral health/psychiatric hospital 
facilities can be built around a single, state-of-the-art 
planning model.

2. “Suicide assessment tools now available are 
reliable.” 
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FIGURE 1

How do Behavioral Healthcare Units need to be  
different from General Hospital Units?
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Beds

Lavatories

Toilets

Headwalls

General Hospital Unit
Focus is on treating medical 
conditions.

FUNCTION OF SPACE

Treatment takes place in patient rooms.

Family visitation takes place in patient 
rooms.

Patient is in room majority of the time.

FLOOR PLAN SOLUTIONS

Travel distance for staff from service 
core to patient room is primary traffic 
flow issue.

Access to unit is unrestricted.

Group Rooms and Activity Rooms are 
not required.

Interview Rooms and Visitation Rooms 
are not required.

Observation of corridors from staff 
station is not required.

Seclusion Rooms are not required.

Direction of door swings for patient 
rooms are not important.

Alcoves and hiding places are not 
problems.

PRODUCT AND MATERIAL HAZARDS

Typical patient rooms have the following:

Medical gasses

Monitors and cables
Sharps containers
IV poles
Cubicle curtain tracks
Open grab bars
Open flush valves
Open bed pan washers
Accessible ceilings
Windows
Heating and air conditioning systems 
and grilles
Light fixtures
Electrically operated beds
Wardrobes and clothes hangers
Wall mounted television sets

Behavioral Healthcare Unit
Focus is on treating mental disorder, 
keeping patient safe from self-harm 
and protecting other patients and staff.

FUNCTION OF SPACE

Treatment takes place in Interview 
Rooms, Group Rooms and Activity 
Rooms

FLOOR PLAN SOLUTIONS

Observation of corridors and Day Rooms 
from staff station is a primary concern

Access to and from the unit is restricted

Travel distance for staff from service core 
to patient rooms not critical

Group Rooms, Activity Rooms, Interview 
Rooms and Seclusion Rooms are 
required

Direction of door swings to resit 
barricading is important

Alcoves and hiding places are hazards

LESS HAZARDOUS PRODUCTS AND 
MATERIALS

Typical patient rooms and toilets do not 
have the following:

Medical gas outlets, monitors with 
related cable, sharps containers, IV poles, 
curtain cubical tracks, accessible ceilings, 
television sets, telephones, nurse call 
systems, bed pan washers

Typical patient rooms and patient toilets 
do have the following:

Shatter resistant windows and mirrors, 
platform beds that are secured in palace, 
wardrobes with only open fixed shelves, 
ligature resistant door hardware and 
toilet accessories, vandal resistant 
heating and cooling systems and light 
fixtures, ligature resistant plumbing 
fixtures and concealed piping
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Risk Assessment Tools: A Systematic Review”.2 It was 
conducted by the VP\s Evidence-based Synthesis 
Program. The entire report is available for download 
at: http://www.hsrd.research.va.gov/publications/esp/
suicide-risk.cfm. 

In response to the question, “What assessment 
tools are effective for assessing risk of engaging in 
suicidal self-directed violence in Veteran and military 
populations?” the conclusion stated on page 35 of this 
document is “Insufficient evidence overall to recom-
mend screening with these risk assessment tools based 
on this evidence. Future research is warranted, particu-
larly for risk assessment instruments that are already in 
use within the VA System.” 

This report also asks the following question on page 
95: “Are there any clinical performance measures, pro-
grams, quality improvement measures, patient care ser-
vices or conferences that will be directly affected by this 
report? If so please provide detail.” Conclusion #5 under 
this question is that there is a “...lack of data to support 
the use of specific risk assessment instruments ...” 

In short, the suicide risk assessment tools current-
ly in use by the VA hospital system were found to be 
unreliable. There is some impressive work being done 
by several groups to develop more reliable information, 
but most of them are not ready for widespread use at 
the present time. 

Therefore, since many decisions regarding the 
design of patient use facilities hinge on knowing the 
suicide risk for individual patients at a given time, and 
because this information is largely obtained from risk 
assessment tools that have been judged to be unreli-
able, it is more prudent to design all patient accessible 
areas to be as suicide resistant as possible. 

(3.) “NOT ALL OF OUR PATIENTS ARE SUICIDAL, SO 
WE ONLY NEED A FEW SPECIALLY EQUIPPED ROOMS 
NEAR THE STAFF STATION TO MONITOR SUICIDAL  
PATIENTS.” At first, this sounds like a cost-saving 
suggestion, but only deeper questioning and discus-
sion can expose its dubious underlying assumptions. 
Designers might ask these questions: 
 How will you know which patients are suicidal? The 

idea to build a few specially designed rooms places 
a heavy burden on staff to accurately identify all 
of the risks in the patients’ environments and then 
make appropriate adjustments. Staff must accu-
rately decide which patients need the “safer” rooms 
and exactly when they need them. (See item 2 
above.) 

 What if you have more “suicidal” patients on the 
unit than your secure rooms will allow? How will 
you decide which patients get them? What will 

ers in the house/neighborhood/downtown model for 
behavioral health/psychiatric facility development and 
that they “would not hire any consultants that were not 
in agreement with that approach.” 

This sounds dangerously like proposing a one-size 
fits all solution before the variables are known. The 
fact is that the design of behavioral health/psychiatric 
facilities must account for many factors: 
 patient populations
 average lengths of stay
 diagnoses
 acuity levels
 staffing patterns
 organization’s culture

These factors, among others, all provide vital infor-
mation that needs to be accumulated and thoroughly 
understood before important decisions regarding the 
general organization of the various elements of the unit 
can be determined.

(2.) “SUICIDE ASSESSMENT TOOLS NOW AVAILABLE 
ARE RELIABLE.” This addresses an issue that is locat-
ed in the very core of many clinical decisions that are 
made on a behavioral health unit and may not be well 
received. Asking the following questions may provide 
a way to get clinical staff to open up and entertain the 
idea that this may need to be revisited.

QUESTION 1: How do you know which patients are 
suicidal? The response will likely be that they utilize one 
of the various risk assessment tools or suicidality scales 
that are available for this purpose. The following infor-
mation may be useful in getting the hospital staff to 
consider the fact that this mindset could be dangerous 
and may create a situation which could result in patient 
deaths by suicide. 

RESPONSE 1: The American Psychiatric Associa-
tion has released several studies on inpatient suicides 
in inpatient psychiatric units: 

The 2003 study showed that 1,500 inpatient 
suicides occurred annually and that ₁⁄₃ of those pa-
tients were on 15-minute checks. (Placing patients on 
15-minute checks is often standard practice for patients 
that have been identified as being actively suicidal. This 
practice will be discussed later in this paper.) Perhaps 
the more significant conclusion that can be reached 
from these studies is that ₂⁄₃ (or over 1,000 deaths) 
were patients that staff had not identified as being 
suicidal and placed on 15-minute checks. 

RESPONSE 2: In March of 2012, the Veterans 
Hospital Association released a study that concluded 
that the assessment tools that they are using are not 
reliable. This study is titled “Suicide Risk Factors and 
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your defense be if the patient you moved to a 
less-secure room commits suicide that night? 
Such questions may expose the unnecessarily high 
responsibility this design decision places on staff to 
accurately judge every patient situation. It may also 
lead to consideration of how disruptive-and costly 
in staff time-the process of moving patients can be, 
and whether the cost of a single misjudgment that 
results in an adverse outcome might more than 
erase any short-term savings. 

(4) “15-minute checks provide sufficient ob-
servation for patients on suicide watch.” This is a 
widely held concept that has been around for decades. 
But it must be challenged, because it is not backed by 
evidence. 

I would suggest that a designer start a discussion 
with this question: “Why do you think that checking on 
patients at 15-minute intervals is an effective suicide 
deterrent?” Typical responses may note that an individ-
ual could not accomplish a suicide by strangulation or 
suffocation in that period of time. 

But that is not the case: medical studies verified by 
The Joint Commission’’ establish that patients can tie 
something around their necks tightly enough to cause 
death or irreparable brain damage in as little as 4 to 5 
minutes by inducing a condition called anoxia. Another 
study” also concluded that 15-minute checks do not 
prevent suicides. It is clearly possible for patients to 
“time” suicide attempts between checks. 

(5) “We put our suicidal patients on one-to-one 
(with a sitter) to prevent them from committing 
suicide.” A study at Johns Hopkins Hospital in Bal-
timore found that 9% of successful suicides were by 
patients who were on one-to-one supervision. You 
may ask, “How can this be?” It is actually very simple. 
In some cases the patient physically incapacitates the 
staff member, sometimes they trick the staff into letting 
them go into the bathroom alone, and sometimes they 
just wait until the staff member falls asleep or is other-
wise distracted.

(6) “Building deficiencies can be compensated 
for by increasing staff.” Some facilities compensate 
for patient and staff safety hazards by increasing the 
staff-to-patient ratio to increase the level of observa-
tion possible. This creates an increase staffing patterns 
(FTE per Patient) or in overtime pay. 

To expose the potentially costly long-term trade-off 
that added staffing involves, a designer might ask these 
questions: 
 Does the additional staff time and expense result 

in better patient care, or is it solely to safeguard 

patients against these risks? Responses from staff 
members may be both positive and negative on this 
point. 

 How would the one-time cost of fixing the deficien-
cy compare to the ongoing personnel cost of your 
remedial practice? An evaluation of alternatives, 
followed by an estimate, may show that the cost of 
an appropriate remedy is available at a fraction of 
the cost of additional staffing. 

(7.) “Tight fitting doors between patient rooms 
and corridors pose a risk for ligature attachment, 
but those doors are a code requirement, so the haz-
ard is unavoidable.” This statement is partially true: 
Every facility has tight-fitting doors to patient rooms 
because they are required by building codes and other 
regulatory agencies. However, it is not true that the 
safety risks of such doors are unavoidable. In this situ-
ation, the key question is this: Is it acceptable to ignore 
a known serious hazard just because it’s required by 
code and “everyone else is doing it?” 

Discussion here might center on the fact that 
suicides (or suicide attempts) that employ ligatures 
using the joints between the door and the frame of 
patient room-to-corridor doors-remain a frequent 
occurrence. Patients can tie a knot in almost anything 
(a bed sheet, a pair of trousers, a sweatshirt) place it 
over the top of a sturdy door, and use the other end 
as a ligature. There are safety alternatives available, 
including pressure sensitive or electric eye type devices 
that mount on door edges, connect to a central alarm 
system, and sound alarms when they are activated by 
the presence of an object, such as a ligature. These are 
available from several companies. Of course, the edge 
of the door is not the only ligature attachment hazard: 
care must also be taken when choosing the door hard-
ware, since hinges and lockset handles can be ligature 
attachment points. 

(8.) “The misuse of furniture to block or barri-
cade in-swinging corridor doors is not a problem, 
so long as furniture is anchored in place (in patient 
rooms), or staff are present (in activity rooms).” 
This is an inaccurate assumption because it is always 
possible for a group of patients to enter any patient or 
activity room, with some able to block the door (even 
if furniture is anchored in place), while others commit 
harm to other patients or staff members. 

While some might advocate the need for additional 
staff to prevent this situation, I would ask: How can 
we add or modify existing doors to mitigate this safety 
threat? 
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The first solution is to add a second doorway to 
the room. This can be ideal for larger rooms, such as 
activity rooms, particularly if the second door swings 
outward. 

When a second door is not practical and the exist-
ing door swings inward, there are still several options:7 
 Install or retrofit the door with double-acting 

continuous hinges, which allow the door to swing 
out into the corridor in an emergency. These doors 
are equipped with an emergency stop that extends 
the full height of the door, as well as a keyed lock to 
resist unauthorized use (See Figure 2).

 Install or retrofit a door-within-a-door or “wick-
et” door. These doors contain a hinged panel in 
the center of the door that is secured by a dead-
bolt lock on the corridor side. When unlocked, the 
movable panel swings outward into the corridor, 
ensuring staff entry to the room. 

 Install an unequal pair of “double doors,” with the 
larger leaf hinged to swing inward (toward the 
patient or activity room) and the smaller hinged 
to swing outward. To maximize the width of the 
opening, install the doors so they are free swinging. 
To increase strength and reduce noise, separate the 
doors with a vertical frame member (see Figures 3 
and 4). 

(9.) “It is not necessary to protect against ligature 
attachment for items less than 18 inches above the 
floor.” Many years ago, the “standard of care” for pre-
venting ligature attachment was to protect “any attach-
ment point at or above waist level.” Then, the standard 

of care was reduced to 18 inches above floor height. 
But in fact, there is no level below which the risk of lig-
ature attachment and strangulation is not a concern. A 
ligature attachment point need not be elevated: it could 
be the leg of a chair or even the crack at the bottom af 
a door. There is no “safe zone”.1,8 

Current practice requires that ligature attachment 
risks be mitigated throughout the environment, notably 
in areas where patients will be alone, such as patient 
rooms or toilet rooms. But, a designer might ask: What 
about “non-patient areas” like staff offices, storerooms 
or other areas where patients are never expected to be 
alone? 

Even these areas should be designed with safety in 
mind. Despite the best efforts of staff, I find on site vis-
its that it is not unusual to find the doors to such areas 
unlocked, with patients inside and unknown to staff. 
Incorporating ligature resistant features in these rooms 
can reduce the pressure on staff to constantly secure 
such areas by locking doors or exercising extreme 
vigilance. 

(10.) “Break-away shower and window curtains 
provide an adequate measure of safety.” This, I 
believe, is a questionable proposition. Here’s why: even 
when specially designed, all break-away curtain hang-
ers hold some weight; some patients have been known 
to bunch these hangers together to share a bigger 
load. Even when these fasteners function properly, the 
curtains themselves can easily be tied around the neck 
as ligatures, so the consideration of break-away weight 
alone is not sufficient to prevent hazard. One hospital 
recently reported that a patient was able to thread a 

FIGURE 2
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ligature above the break-away hangers and into the 
ceiling-mounted track. This connection provided sub-
stantial holding force. 

For these reasons, current best practice is to design 
all patient-accessible areas without curtains or drapes. 
Whenever possible, showers should be designed to 
contain water without the presence of a curtain or door. 
European type toilet rooms (rooms in which the floor 
space is sloped to drain, or equipped with trench-type 
drains, and all fixtures are designed to tolerate shower 
spray) are an effective alternative. Such designs require 
a water barrier pan beneath the entire floor area as well 
as slip-resistant flooring.

When shower curtains are required, they should be 
equipped with the minimum number of breakaway fas-
teners and consist of a “breathable” fabric that reduces 
the suffocation risk. 

Windows with integral blinds eliminate the need for 
curtains and drapes. The tilt of the blinds can be con-
trolled by patients with thumbwheels, ligature-resistant 
knobs, or pushbuttons; or by staff with key-operated, 
motorized units. 

Cubicle curtains and their tracks are not required in 
behavioral health units10 and are strongly discouraged. 

Conclusions

Good design requires good dialogue. Examples like those 
above demonstrate the potential dangers that can result 
when long-term facility design decisions involving the 
lives and safety of patients and staff are based on incor-
rect information and differing or untested assumptions 
about the real risks and costs involved. Such discussions 
require real effort, but are vital to project success. They 
can be aided by a design team that uses appropriately 
worded questions to prompt the client to explore the 
validity of potentially dangerous design decisions. 

Throughout the design process, the client remains 
the decision maker. The designer’s role is to identify 
potential safety concerns, foster dialogue, consider and 
present possible solutions, and explain the positive and 
negative elements of each. 

If, in the designer’s opinion, a client’s decision 
creates a potential risk of self-harm or harm to others, 
it may be necessary for the designer to put his or her 
concerns in writing, then ask the client to provide writ-
ten instructions regarding the design element in ques-
tion. Hospitals are encouraged to carefully review and 
document the need for these elements with the help of 
their internal safety and risk management programs, 
legal counsel, and liability insurance carriers. 

Should the design elements in question become the 
basis of legal action in the future, this review process 
may provide some protection for both the design team 
and the hospital. 

FIGURE 3 FIGURE 4
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ABSTRACT

This paper addresses four of the suggested topics:  
1] Basic Architecture Services for Hospitals—Improved 
Design Techniques; 2] Healthcare Delivery Trends and 
Issues—Emerging Medical Trends & Needs-Based 
Assessments; 3] Service Delivery Issues and Opportu-
nities—Specialty Centers at All Levels; 4] The University 
Teaching Hospital—Academic Health Science Centers 
& The Teaching/Research Environment. 

Traditionally, healthcare environments are designed 
to support diagnosis and treatment of aliments rath-
er than identifying environmental factors that foster 
wellness for those aliments. When designing healthcare 
spaces to foster wellness, it is crucial to first understand 
the particular patient illness being served and then deter-
mine the fundamental needs for that patient population; 
this process is referred to as Patient-Population Based 
Design and has been successfully employed in a range 
of completed facilities, encompassing acute to long-term 
care and serving specific patient populations as diverse 
as rehab and dementia care. This paper presents for the 
first time the use of Patient-Population Based Design in 
an outpatient setting, further reinforcing the validity of 
this process as a universal approach to needs-assessed 
healthcare design. Furthermore, the patient population 
for this new facility is an ideal learning case due to the 
variation of patient needs, spanning the full range of 
neuro-psychiatric diseases from Lou Gehrig’s, Multiple 
Sclerosis, Parkinson’s, and Alzheimer’s to resistive  
Psychosis. The primary tool for this process is a  
Population-Based Matrix; a template of this tool is 
included for readers use in their institutions. This article 
outlines the concept and illustrates in detail a case study 
utilizing this design process. 

ARTICLE

Patient-Population Based Design: A Needs-
Assessment Approach for Designing Healthcare 
Environments

Conceptual Perspective 

Consider two questions: 1] Where on the continuum 
does health end and disease begin? 2] How healthy can 
a diseased individual be? I believe our healthcare en-
vironments should begin with these questions in mind, 
and specifically address how we as designers can de-
sign from a perspective of wellness rather than illness.

Modern healthcare environments are typically de-
signed with an illness perspective, focusing on spaces 
that function to support diagnosis and treatment of 
an aliment rather than a wellness perspective, which 
identifies environmental factors maximizing wellness 
for that aliment. For the latter, the designer must 
understand more than what supports wellness for the 
general population; the designer must first understand 
the disease being served and then translate what 
wellness would look like for the patient population with 
that particular illness in order to potentially impact the 
individual’s wellbeing. This is a process referred to as 
Patient-Population Based Design, which begins with a 
needs assessment outlining the patient’s clinical diag-
nosis, the environmental goals that are therapeutic for 
that illness, and the environmental features that would 
foster independence from the disease or aliment.

The method used in Patient-Population Based 
Design begins with an Assessment Matrix detailing the 

by SHARON E. WOODWORTH, AIA, ACHA  

 . . .

Patient-Population Based Design:  
A Needs-Assessment Approach for  
Designing Healthcare Environments 
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four fields of: Illness Definition, Clinical Presentation, 
Environmental Goals, and Environmental Features, which 
are then cross referenced with the specific patient illness 
being served as determined by the institution or health-
care provider. A sample Needs-Assessment matrix is 
shown in Table 1 with the four fields noted on the left 
and the patient populations across the top; the three 
populations exhibited here, Dementia, Psychosocial, 
and Complex Medical, are three of six distinct patient 
populations as determined by this specific long-term 
care institution serving residents in an inpatient setting. 

For any healthcare provider or institution, the 
process for developing a Needs-Assessment matrix re-
quires that the Illness Definition and Clinical Presenta-
tion fields be developed by clinicians specializing in the 
patient populations being served; the Environmental 
Goals and Environmental Features are then developed 
by the architectural team through a review of the liter-
ature, evidence-based documentation, and anecdotal 
but proven experience. 

The matrix has been designed as a generic tool 
capable of generating specific results for any patient 
population, and following this process ensures its 
generalizability. Prior to this process, environments 
for age-based populations (such as pediatrics or se-
nior care) were subconsciously or intuitively modified 
to be child or elderly “friendly” designs, but the for-
mal, conscious process proposed here is intended to 
create a universal process with a wellness perspective 
in healthcare settings. Also note that the universal 
process inherent in Patient-Population Based Design 
allows for customization to meet specific needs while 
remaining flexible for other populations, which differs 
from “accessibility” design where a high standard is 
set to accommodate individuals with varying abili-
ties but can unintentionally restrict options for some 
patient populations. The end-objective of a universal, 
patient-based process that can be generalized to a 
variety of settings is to have a process that increas-
es the likelihood that healthcare environments will 
be designed to foster health rather than emphasize 
illness. 

To date, Patient-Population Based Design has 
been employed in a range of completed facilities, en-
compassing acute to long-term care hospitals serving 
specific patient populations as diverse as rehab and 
dementia care settings. This paper presents for the first 
time the use of Population-Based Design in an out-
patient setting, further reinforcing the validity of this 
universal process for healthcare design.

Case Study 

The case presented is a newly constructed translational 
medicine facility combining research labs with patient 
clinics dedicated to serving severe neurological and 
psychiatric diseases. Vancouver’s University of British 
Columbia Centre for Brain Health is a 135,000-square-
foot clinical research facility containing wet and dry 
labs in addition to patient clinics, all of which are 
dedicated to serving the full range of neuro-psychiatric 
diseases from Lou Gehrig’s disease, Multiple Sclerosis, 
Parkinson’s, and Alzheimer’s to resistive Psychosis. 
Designing environments for the treatment and cure 
of chronic neurological and psychiatric disorders are 
among the greatest challenges in healthcare architec-
ture, made even more so when the driving vision for this 
institution was to maximize patient research.

The success of Patient-Population Based Design 
was crucial in this case study because the client’s ob-
jective was to have 100% patient participation in clini-
cal research. As a benchmark for this high expectation, 
patient participation in research is known to range from 
as low as 2% based on a 2007 study of US cancer clin-
ical trials, to as high as 67% according to a 2007 study 
of Canadians volunteering for randomized, controlled 
trials.(1) (2) Notably, even if research funds are unlimited, 
little research will be done if there are no patients upon 
which studies can be conducted; therefore, patient 
participation is critical. Research participation is always 
a patient dilemma and especially so for the neurological 
patient, as he or she may feel ‘untreated’ in a con-
trolled study and donating brain tissue post-mortem 
requires sensitive ethical considerations; clinical trials 
for cancer patients carry similar risks as there is always 
a chance a new treatment may be ineffective or worse 
than their current treatment. For patients of any clinical 
diagnosis, before they can commit to clinical research 
they must first have felt cared for—and that means the 
architectural environment must meet their physical 
and emotional needs. A wellness-based setting allows 
patients to consider research dilemmas and prepares 
them for time sacrificed, tissue or organs donated, 
and risk missing a miracle drug or treatment. A well-
ness-based setting reinforces patients’ trust that re-
searchers and clinicians are committed to the patient’s 
care regardless of the outcome. Hence the importance 
of Patient-Population Based Design.

This case is ideal for exhibiting the generalizability 
of Patient-Population Based Design because the needs 
of neuro-psychiatric patients are frequently contradic-
tory. For example: patients with neurological diseases 
most often have opposing movement disorders such 
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TABLE 1: Sample Assessment Matrix

 DEMENTIA PSYCHOLOGICAL COMPLEX MEDICAL
DEFINITION Unable to manage self-care at home or 

in community settings due to pro-
gressive dementia or non-progressive 
cognitive impairments. 

Indefinite length of stay
 

Complex psychosocial problems 
often due to a medical diagnosis. 
Rehabilitation is the ultimate goal 
for this population. Goals of treat-
ment include lessening of symptom 
severity, improvement in ability to 
relate to others, improvement in 
ability to perform activities of daily 
living, and reduction of specific 
target behaviors that impact the 
resident’s ability to interact safely 
and socially in another environment. 

Varied length of stay

Multiple medical problems with con-
comitant psychosocial issues. Most 
residents are alert, oriented and able 
to communicate. However, despite 
being cognitively intact, many have 
significant social or behavioral 
issues. Unlike the Psychosocial 
population whose therapeutic goal is 
rehabilitation back into the commu-
nity, the Complex Medical residents’ 
behavioral goal is to restore social 
interactions for maximum indepen-
dence in a group setting. 

Indefinite length of stay

CLINICAL  
PRESENTATION

• Alzheimer’s Disease
• Multi-Infarc Dementia (MID)
• Short-term memory impairment
• Judgment impairment due to percep-

tion (such as left/right neglect)
• Impulse control due to an unmet need 

or anxiety (such as wandering)

• Spinal cord injury
• Multiple sclerosis 
• Substance abuse
• Delusional presentations
• Depression
• Judgment impairment or impulse 
control due to behavioral problems 
(such as acting out)

• Mild retardation 
• Spinal cord injury
• Cerebral vascular accident (CVA)
• Continuous Dialysis (CAPD)
• Diabetes 
• Wound care
• Huntington’s

ENVIRONMENTAL  
GOALS

Dependent upon environment for a 
therapeutic setting with the goal of 
safety and security.

Like Dementia residents, Psycho-
social residents are also depen-
dent upon their environment as a 
therapeutic setting, but the goal is 
clarification of the environment as 
opposed to comfort and predictabil-
ity of the environment.

Due to the psychosocial component 
of Complex residents’ care, their 
environmental needs are similar to 
the Psychosocial residents’ needs 
with an additional requirement to 
accommodate medical care.

ENVIRONMENTAL  
FEATURES

Cueing opportunities (such as which 
room is their bedroom, where is the 
toilet room, etc.) provide important 
visual “clues”.
• Personalization of rooms (such as 

“memory cabinets”, picture rails, etc.) 
helps reclaim a sense of self-identity, 
maximizes attention span, and rein-
forces directional cueing.

• Stimulation control (such as private 
bedrooms, small-group dining rooms, 
etc.) help minimize intake overload.

• Stimulation outlets (such as indoor/
outdoor wandering paths, come-and-
go activities, etc.) allow release of 
anxiety and agitation.

• Security issues (such as protection 
from aggressive residents, non-ax-
ial entries and exits, etc.) increases 
feelings of security and improves 
emotional well-being.

• Creative resolution of paradoxes (such 
as need for stimulation but problems 
of over stimulation, need for pre-
dictability versus value of prompting 
curiosity, etc.).

• High spatial/storage needs to accom-
modate bulky assistive devices unique 
to the declining dementia resident 
(such as “ultimate walkers”.)

Orientation to place (such as way-
finding) helps the resident adjust to 
the environment.
• Personalization of rooms (such 

as private rooms) helps reclaim 
a sense of self-identity as well as 
reduce territorial issues.

• Behavior control (such as small-
group dining rooms, time-out 
rooms, etc.) helps modify inappro-
priate actions.

• Behavior outlets (such as access 
to the outdoors, vigorous activi-
ties, etc.)

• Range of security issues (such 
as protecting frail residents from 
psychosocial residents, observa-
tion of the residents for behavior 
control, etc.)

• Rehabilitation opportunities (such 
as cooking, self-medication, group 
therapy, egalitarian rooms, etc.)

• Average spatial/storage needs 
associated with skilled care 
residents.

• Orientation to place (such as way-
finding) helps the resident adjust 
to the environment.

• Personalization of rooms (such 
as private rooms) helps reclaim 
a sense of self-identity as well as 
reduce territorial issues.

• Behavior control (such as small-
group dining rooms, time-out 
rooms, etc.) helps modify inappro-
priate actions.

• Behavior outlets (such as access 
to the outdoors, varied activities, 
etc.)

• Range of security issues (such 
as protecting frail residents from 
psycho-social residents, observa-
tion of the residents for behavior 
control, etc.)

• High spatial/storage needs to 
accommodate numerous assistive 
devices unique to the medical-
ly-dependent Complex Medical 
resident, which are often bulky 
and high maintenance (such as 
Vail beds, Broda chairs, PVC toilet 
frames, power wheelchairs that 
need re-charging, etc.)
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as the simple need to stop and rest while others have 
difficulty starting and stopping altogether; patients with 
psychiatric disorders need shielding from overstimu-
lation but simultaneously need to visually scan all that 
the environment may pose for them; lack of spatial 
clarity stresses both patient populations for different 
reasons, such as neurological patients distracted by the 
physical effort navigating even simple environments, 
while psychiatric patients become easily confused due 
to the mental effort navigating unfamiliar settings. De-
veloping a matrix of environmental needs for this range 
of patients highlights features that support both popula-
tions while calling attention to features that exacerbate 
either patients’ condition. While Patient-Population 
Based Design hones in on specific patient needs, the 
end-result is a facility design that is not narrowly cus-
tomized to one single patient population but instead is 
flexible enough to support a variety of patient needs. 

Before and after floor plans illustrate how Patient-
Population Based Design thinking was utilized to 
support the neuro-psychiatric patient population while 
remaining functional for the general patient popula-
tion. The Pre-Design diagram (see Figure 1) shows the 

preliminary clinic layout as a loop corridor with doors 
at both ends of the loop and a single waiting zone. The 
Design diagram (see Figure 2) shows the final clinic 
layout with a single primary corridor, only one option 
for both entry and exit, and internal clinic sub-waiting 
in addition to the main waiting zone.

In this final clinic layout, three critical design pa-
rameters are established:
 Single clinic entry and exit;
 Redundant pathway;
 Break points.

How these three design elements maximize the envi-
ronment for both neurologically impaired patients as 
well as patients with psychiatric conditions is summa-
rized in Table 2.

These three design parameters for the Centre for 
Brain Health each address the unique day-long clinic 
visits experienced by both patient populations, who typ-
ically cycle in and out of waiting and clinic exam rooms 
between various procedures or consultations. General 
design parameters not specific to this case study, but to 
be anticipated for any facility serving neurologic and/or 

FIGURE 1: Pre-Design Clinic Plan

FIGURE 2: Final Design Clinic Plan

WAITING

CLINIC CORRIDOR
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psychiatric patients are summarized in Table 3. Overall, 
patients with neurological ailments have a weakened 
sense of space with safety as a primary concern, 
therefore design parameters should focus on things 
they touch; patients with psychiatric conditions have a 
vulnerable sense of self with composure as a primary 
concern, therefore design parameters should focus on 
things they see.

 A review of the literature reinforced and influenced 
the environmental parameters that would be ideal for 
neuro-psychiatric patients. One concept put forward 
by Antonovsky (3) states that individuals with numerous 
emotional resources, referred to as a high Sense of Co-
herence (SOC), were more confident and therefore better 
able to adapt to stressful situations.* Patient-Population 
Based Design assumes that patients may have a high 
SOC, and offers them an environment with choices to 
meet their physical and mental needs when in a stress-
ful situation; more importantly, for patients who do 
not have a high SOC, the patient-population designed 
environment offers supportive features appropriate for 
several levels of coping ability.

The concept of Cognitive Maps put forward by 
Dilani (4) (5) stresses that landmarks in buildings are 

closely related to the perception of stress and can serve 
as reference points for easier orientation. In the Centre 
for Brain Health, the sub-waiting alcoves are distinct 
elements creating a Cognitive Map that fosters the 
neurological patient’s need for rest and reassures the 
psychiatric patient’s need for escape, thereby reinforc-
ing the well-being of both populations.

Case Study Specifics

Beyond the concern for Population-Based Design, two 
concepts in the final clinic layout were specific to max-
imizing overall clinic efficiency for the Centre for Brain 
Health: Clinic Pods and Dual-Purpose Exam Rooms. 
Figure 4 illustrates how the total 18-exam room clinic 
was configured into self-contained pods comprising 
six exam rooms, two support rooms, and a touch-down 
space for staff and sub-waiting alcove for patients. 
This pod concept simplified the patients’ experience by 
reducing his or her exposure down to a smaller num-
ber of rooms, while increasing the staff’s efficiency 
through in-the-pod access to support rooms and work 
space. Figures 5 and 6 illustrate how the same exam 
room functions either for an exam-table neurological 

CENTRE FOR BRAIN HEALTH POPULATION

NEUROLOGICAL PSYCHIATRIC

SINGLE CLINIC ENTRY EXIT Same way in and out is physically 
more manageable with less seek-
and-find wasted movement due to 
its predictability; 

Same way in and out is emotionally 
more manageable with less un-
knowns and requires less thought 
due to its predictability;

REDUNDANT PATHWAY Single shorter corridor is physically 
more manageable with less seek-
and-find wasted movement due to 
its predictability; 
 
Single decision point (one turn off 
corridor) is physically more manage-
able with less seek-and-find wasted 
movement due to its simplicity;

Single corridor is emotionally more 
manageable with less unknowns 
and requires less thought due to its 
predictability and visibility 
 
Single decision point (one turn off 
corridor) is emotionally more man-
ageable with less thought due to its 
memorability;

BREAK POINTS Sub-waiting alcoves offer stopping 
points for rest of physical  
movement; 
 
Sub-waiting alcoves offer landmarks 
from which to mark physical  
progress.

Sub-waiting alcoves offer escape 
points to pull away from corridor 
traffic; 
 
Sub-waiting alcoves offer landmarks 
from which to gauge mental effort.

TABLE 2
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NEURO-PSYCH POPULATION CONTINUUM: GENERAL ENVIRONMENTAL NEEDS

MOVEMENT COGNITION PSYCHOSIS

Pacing is key to their movement 
through the environment;

Focus on features that allow stop-
ping & starting, such as:

Corridor ‘pull outs’ or niches;

Deeper elevator / entry                  
vestibules;

Create a ‘new normal’ environment 
by acknowledging / celebrating 
differences / imbalance through 
asymmetry such as:

Corridors lit from one side; 

Parallel planes treated differently;

Predominately seated population, 
therefore:

Assume low view angle with focus 
on floor more than ceiling (typical 
60-degree cone of vision is from 
about 8 feet, 6 inches down to the 
floor); 

Consider wheelchair ‘rear view 
mirrors’ for backing out of elevators, 
exam rooms, etc.;

Assume reach is limited regardless 
of front or side approach;

Push plates needed throughout 
patient pathway.

Guide their (limited) thinking;

Focus on features that are touched 
more so than seen and offer simple 
decisions, such as:

Bathroom stall swivel latches;

Sliding doors where ever possible 
(5# limit).

Therapeutic way finding, such as: 

Strong differentiation between left 
versus right; 

Shortest distance to meaningful 
space;

Previewing of adjacent spaces 
through transparency will create 
visually open plans for orientation;

Details that differentiate (asymmet-
rical color coding, staggered doors, 
etc.) will trigger individual cueing.

Limit choice & decision-making;

Focus on features that are seen 
more so than touched and offer 
predictable cues, such as:

Hand rail different color than wall;

Small alcoves with 1 or 2 seats;

Avoid creating paradoxes through 
predictable spaces that prog-
ress from small to large (alcove, 
sub-waiting, full waiting to lobby); 
each space will act as transition 
space and enhance their sense of 
control;

Stimulating spaces will over stim-
ulate; smaller groups & waiting 
rooms help minimize intake over-
load/over stimulation and reduce 
territoriality;

Simple decision points at meaning-
ful spaces (a space they will use) 
reduces anxiety;

Behavior outlets (access to the out-
doors, quite rooms, time-out rooms, 
etc.) help dissipate or modify inap-
propriate actions.

TABLE 3

FIGURE 4 FIGURE 5 FIGURE 6
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assessment or for a group-seating psychiatric con-
sultation. This dual-exam room concept was achieved 
by fixing only the door and sink location with all other 
items being movable, allowing the clinic to flex from 
neuro to psychiatric services as needed.

Also specific to the Centre for Brain Health were 
sustainability goals. Because this building is a trans-
lational medicine facility combining research labs with 
patient clinics, only 60% of the building needed to have 
the 10 to 12 air changes per hour that is required in most 
research labs compared to only 4 air changes per hour 
needed in the patient clinics. With this in mind, separate 
zone systems were created for each area to maximize 
energy savings; the building systems overall were de-
signed for the populations within, rather than the lowest 
common denominator for all. In addition to a variety 
of sustainability measures, one of the most important 
was access to natural light, which pours into the facility 
through three different atriums, one of which is dedi-
cated solely to patients in the clinic proper, allowing the 
healing effects of natural light in a protected zone.

Footnote

* Antonovsky, A. pg. 725 “If adaptive coping is indeed the secret 
of movement toward the healthy end of the health ease/dis-
ease continuum, then primary attention must be paid to what I 
had earlier called “generalized resistance resources” [4]. What 
came to concern me more and more, however, was a theoreti-
cal understanding of why such resources-wealth, ego strength, 
cultural stability, social support-promoted health. Or, to put it 
in other words, what did they have in common? I came to call 
the answer to this question the sense of coherence (henceforth, 
SOC). Resources were seen as leading to life experiences which 
promoted the development of a strong SOC, a way of seeing the 
world which facilitated successful coping with the innumerable, 
complex stressors confronting us in the course of living. The SOC 
is defined as follows: a global orientation that expresses the ex-
tent to which one has a pervasive, enduring though dynamic feel-
ing of confidence that (1) the stimuli deriving from one’s internal 
and external environments in the course of living are structured, 
predictable, and explicable; (2) the resources are available to 
one to meet the demands posed by these stimuli; and (3) these 
demands are challenges, worthy of investment and engagement.”
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ABSTRACT

Orchestrating a collaborative and inclusive design 
process requires a wide range of perspectives, specif-
ically those of the C-Suite, clinical and support staff, 
architect and contractor. By evaluating patient/staff 
flow, facility flexibility and technology integration, this 
case study of a new project at Reading Health Sys-
tem speaks to a multi-generational approach for the 
transformative design that helps caregivers provide the 
best patient care. The design team engaged beyond the 
typical stakeholders, and included members such as 
the EVS staff, Infection Control, and Transport in the 
early planning phases and through all 24 rounds of in-
tensive user group sessions to fully understand design 
impacts on the processes of flow of patients, materials 
and staff. The goal of this inclusive design process was 
to transform the convoluted OR processes, consoli-
date programs from multiple buildings, introduce new 
patient and supply chain processes, and co-locate the 
surgery and procedural platforms in a single build-
ing with direct access to the ED and 150 new private 
Surgical Beds. This ambitious change from a process 
standpoint required a radically different approach and 
buy-in from all perspectives and representatives, but 
was rooted in a consistent 35 + year relationship. This 
deep knowledge base between the owner and the de-
sign team allowed for the continuous design evolution 
and, ultimately, a transformative design process and 
exemplary OR platform.

ARTICLE

Increasing the Inclusivity of the Design 
Process for Transformative Design 

 
Expanding technology and a rapidly changing health-
care delivery environment requires the design team to 
engage the C-Suite, the clinical and support staff with 
the architects and the construction team holistically to 
create a collaborative and inclusive process. It is within 
the design process that an opportunity exists for all 
stakeholders to express their wide range of perspec-
tives, and for the design team to respond appropriately 
in order to yield measurable improvements, and trans-
formative patient care. 

To further complicate the equation, current staff at 
most institutions spans a range of generations – from 
the Silent Generation to Baby Boomers and GenX, 
and soon GenY and beyond. This multi-generational 
workforce has a wide range of needs and often differing 
priorities that define a satisfactory work environment, 
and within each of these generational groups, partic-
ipants in the design process have different styles of 
learning (Figure 1). When planning and designing new 
facilities, hospital leadership can globally address the 
needs of this variable workforce through an interactive 
planning and design process, which improves staff, and 
patient flow, functions efficiently and effectively, and 
incorporates flexible concepts to benefit both staff and 
patients.

Reading Health System has recently completed a 
planning and design process for a 465,000 SF patient 
care building that consolidates all surgical services, ex-
pands emergency medicine and cardiology capabilities, 
and adds 150 new private patient rooms to this urban 
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institution. Through its early engagement of multi-gen-
erational and diverse user groups, the Hospital shows 
its commitment to design for the future while simul-
taneously providing an excellent work environment for 
staff. Early on in the process the team worked to  
develop guiding principles for transformative patient 
care including: 1st Class Patient Care, Operational  
Efficiency, Financial Stewardship, Facility Moderniza-
tion, Balancing Flexibility with Standardization, and 
Supporting Integration (Figure 2).

These guiding principles became the foundation 
for all discussions and framed the goals of the facilities 
and the design process. Throughout the design process 
these guiding principles acted as a lens to evaluate and 
refine decisions beginning with early planning and even 
during the current CA process. The focus on consistent 
goals and transformative patient care allowed all of the 
stakeholders to participate in the design process from 
their unique vantage points, thus contributing to the 
goal of the Hospital, and ultimately refining the build-
ing.

User group meetings involved not only the exec-
utive level, but representatives throughout all disci-
plines of the Hospital to thoroughly understand clinical 
flow of staff, supplies, patients and information. With 
24 rounds of meetings, and 42 distinct user groups, 
the process included representatives of 10,800 staff 
hours of direct user group discussions. The inclusive 
user group process lead to many discussions between 
clinicians, administration, and materials management 
regarding how the supply chain of materials and the 
physical environment affected the clinician’s ability to 
deliver the best possible clinical care for patients.

In addition to addressing the varied perspectives 
of the staff the design process sought to reach all four 
learning styles within the user groups: Visual, Audito-
ry, Tactile, and Kinesthetic (Figure 3). For the Visual 
learners, the design team actively utilized drawings, 
renderings, and plans. With the Auditory learners the 
focus was on group interaction during the user group 
meetings, including ways to incorporate discussion 
within the presentation on a continual basis. 

Physical to-scale 3D models were constructed of the 
entire site, along with 3D printed models for many of the 
primary OR rooms. All equipment, OR tables, and scale 
figures were printed and able to be re-configured by the 
user groups to establish the best relationships between 

FIGURE 3: Learning Styles

FIGURE 1: Staff by Generation FIGURE 2: Transformative Patient Care
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the fixed architecture of the space, and the mobile 
equipment for various procedures. This process was 
geared toward the tactile learners, and created oppor-
tunities to increase the flexibility of the standard ORs, 
because different constituents could readily see and 
change the set-up of the rooms. In order to connect 
with the Kinesthetic users, physical full size mock-ups 
were used to engage the staff in tight collaboration with 
the administration to accommodate new developments 
in healthcare delivery options.

This level of consistent commitment from the 
Hospital brought together all levels of staff in a single 
“war room” for vigorous and comprehensive user group 
sessions. Mock-up rooms were intentionally located 
next to the war room to create a living learning lab 
where design concepts could be tested in real-time with 
administrative, architect, facilities and caregiver input. 
While the full scale mock-ups were particularly effec-
tive, one option that resonated with all four types of 
learners was the live Revit mock-ups and fly-through of 
the working model. Since this project was produced in 
Revit, the design team was able to bring a copy of the 
working model to the user groups and make real-time 
adjustments. 

All MEP disciplines were active in the model, and 
users could comment and adjust equipment, millwork, 
light switches, as well as walls. More importantly the 
entire group could engage with a 3D virtual reality that 
is cost prohibitive to accomplish for a full scale mock-
up of every room. Elements such as the hand sanitizers 
were included in a three-dimensional way, so that the 
Infection Control staff, the clinicians, and the EVS 
representatives could all participate together in the 
discussion of where to appropriately locate the hand 
sanitizers to encourage the greatest compliance of use. 

Incorporating Flexibility into  
OR Standardization

Today’s workforce, particularly in the healthcare sector, 
is made up of members from the Silent Generation to 
Baby Boomers and GenX, and ever expanding GenY 
and beyond. Many of those in senior administration are 
in the Silent and Baby Boom generation, which typically 
has a very different attitude toward work, life, and the 
importance of the physical environment. Gen X and 
Gen Y, tend to focus more intently on how to balance 
work and life with greater ease, and have different 
demands of their physical environment largely driven by 
the fact that they are digital natives, and prefer a more 
collaborative work environment.1 These perspectives are 
particularly evident in the design of the OR platform, 

and the integration of new technology and surgical 
procedures. 

More experienced surgeons were taught tech-
niques which did not require any computer technology 
to accomplish, while the surgeons entering the work-
force today typically rely heavily on DaVinci robots, or 
other interoperable modalities. In a 2009 review article 
entitled “The Problem of the Aging Surgeon,” Orthope-
dic surgeon Ralph Blasier wrote that “essentially every 
treatment technique taught 25 years ago has been 
abandoned and replaced (and) All surgical specialties 
have had similar turnover of treatment methods.”2 This 
dramatic shift in how surgeries are performed has an 
incredible impact on the physical space and layout 
required to perform them. Compounded with the digital 
integration and robotic emergence within the OR plat-
form, the design team must work with the multi-gen-
eration workforce to design an OR platform that is 
simultaneously effective for experienced surgeons and 
those from other generational vantage points. This 
intense, collaborative user group process resulted in 
fresh design ideas that incorporate future flexibility 
while balancing the needs of standardization. 

This project replaces the entire fragmented OR 
department from multiple buildings, an outdated 
Central Sterile area, difficult way finding for patients 
and families, and challenging clinical sterile flows. The 
design process began with the guiding principles: 1st 
Class Patient Care, Operational Efficiency, Financial 
Stewardship, Facility Modernization, Balancing Flexibil-
ity with Standardization, and Supporting Integration. To 
fully transform the Operating Room platform, everyone 
from the EVS team to senior administration partici-
pated in process discussion, design discussion, and 
consensus building. 

Overarching decisions such as standardizing 
the ED treatment bay with the Cardiology Prep and 
Recovery bay were instrumental early in the process 
and were driven initially by the desire to modernize the 
facility. As the user groups began discussions about the 
nuances of the typical room layout, detailed discus-
sions emerged from the EVS group and the distribution 
of clean supplies and linens. The design moved away 
from built in cabinetry at the headwall for personal 
belongings and supplies, and instead focused on the 
opportunity to use mobile carts for ease of cleaning and 
stocking. This decision allowed the rooms to become 
standardized, and at the same time more flexible for the 
individual departments. 

The same approach to standardization was applied 
to the Operating Rooms: designating 6 rooms as hybrid 
/ robotic rooms capable, 11 rooms as general ORs, and 
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seven Ortho / Spine / Neuro Rooms (Figure 4). Cur-
rently the platform is designed with two Zeego rooms 
for interventional imaging capabilities, and all six rooms 
are adaptable for the Zeego, bi-plane or other special-
ty equipment. Two rooms also accommodate DaVinci 
equipment with provisions for a third room. The zones of 
pre-investment allow the platform to grow and change 
overtime with new technological advancements. 

Within this structure of standardized room types, 
the case cart system, OR integration systems, and 
block scheduling allow additional flexibility between 
surgery types to maximize utilization of all of the 
rooms at an operational level. This level of coordina-
tion between architectural decisions, and operational 
issues was aided by the user group meetings attendees 
beyond the traditional constituents for a construction 
process. Additionally, a prefabricated flush filtered dif-
fuser system in all 24 ORs and three of the procedure 
rooms, which includes lighting, sprinkler system and 
integral structural support, allows these rooms to be 
quickly converted and adaptable to future technologies. 
The offsite pre-fabricated system is estimated install in 
one-sixth of the traditional field built system.3

Collaborative Space for Improved Clinical Care

Each generational cohort has a different vantage point 
and thus a different perspective. In addition to the gen-
erational shifts, the focus is no longer on a fragmented, 
provider centric, fee for service treatment of disease, but 
rather an integrated, patient centric, pay for quality ap-
proach to wellness. Layering the needs of each genera-
tional group with Evidence Based Design goals incorpo-
rates the generational resonance of design elements for 

both the staff and the patients (Figure 5). While some 
design elements such as a desire for minimized travel 
distances apply to all different generational groups, 
there are scales to the rank. 

The American Association of Nurses in 2012 listed 
the average age of employed RNs at 44.6 years,4 with a 
55% of the nursing population over 50.5 For the Baby 
Boom and Silent generation nurses, minimizing travel 
distances means less physical stress and more time at 
the bedside with their patients. These same sentiments 
were frequently discussed in the user group meetings, 
and deeply affected the design process.

The public entry point to each of the five patient 
bed floors is in the center of the unit with a central clin-
ical hub, decentralized nursing stations between each 
pair of mirrored patient rooms, and team rooms located 
in the central core at both ends of the units. This layout 
and variety of work space provides a multitude of bene-
fits to the clinical staff by limiting staff travel distances, 
and offering a variety of work environments to accom-
modate changes in treatment and technology.

In addition to a variety of locations throughout the 
unit, the work spaces such as the central clinical hub 
has three levels of work zones: a public front desk, a 
central gathering area for groups, and a quiet enclosed 
zone for dictation or other single provider work. The 
public front desk is minimized to limit gathering of staff 
at the desk and thus lowers the sound transmission of 
conversations, and reduces the possibility of disrupting 
patients. The central gathering area has a standing 
height table and stools to encourage group discussion, 
but segregates this zone from the main part of the pa-
tient floor. The third zone is enclosed for dictation and 
other work which requires greater privacy. 

FIGURE 4: OR Platform Organization
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This entire hub is centrally located and allows easy 
access from both ends of the unit, and provides much 
needed areas for staff to access EMR records, test 
results, and sit physically together to collaborate on 
patient care. In addition to user group input, in 2009, 
the hospital and design team experimented with this 
type of configuration on a renovation of a two existing 
patient units in the ‘C’ Building. Many of the user group 
members have used these existing units as a living 
mock-up, and through their experiences have refined 
the current configuration. 

To further encourage collaborative care and staff 
time at the bedside, the decentralized stations allow for 
two caregivers to gather outside of each patient room. 
These stations are equipped with technology to allow 
for continuous telemetry monitoring, visual inspec-
tion of patients, access to patient records, and typical 
charting options. These decentralized stations work 
in concert with, the central clinical hub and the team 
rooms with gathering space for interdisciplinary groups 
are provided on both ends of the unit. The team rooms 
are group gathering areas with robust technology 
which can retrieve information from patient files, recent 
surgery procedures, and access to outside resources to 
assure the best patient care. 

In addition to the desire for minimizing travel 
distances, these various stations evolved around dis-
cussions and integration of electronic medical records 
into the clinical work flow, and the ever increasing 
reliance on changing technologies. One example of 
the diverse user group working together included, the 
IT department, the clinicians, and senior administra-
tion all participating in the same meetings to address 
how to accomplish the digital needs of the clinicians. 
The result includes spaces throughout the building are 
linked through a robust data backbone, to insure that 
on day one the infrastructure provides the right infor-
mation on patients in an easily accessible way to the 
clinicians, and over time the systems are as adaptable 
as the clinicians themselves are to the changing digital 
landscape. 

Design Results of Collaboration

As architects, the design team is trained to strive for 
excellence, but as architects for health we must also 
focus on what excellence means to the C-Suite, the 
clinical and support staff. For the Hospital’s new facil-
ity, particular attention is given to the design and final 
layout as driven by the user group sessions and pred-

FIGURE 5: Generational Resonance
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FIGURE 6: The Bottom Line

icated on changes to healthcare delivery due in part 
to: EMR adoption, improved efficiencies, advances in 
technology, private patient rooms, decentralized nurse 
stations, team rooms, and new staff amenities. 

Changes in technology, operational issues and 
healthcare delivery will continue at a rapid pace, and 
affect staff at all levels. Part of the design challenge is 
enhancing opportunities for speed and ease of ad-
justments over time. This project brought together all 
stakeholders from the supply chain, to the end users 
while preserving future change opportunities; utilizing 
prefabricated ceiling structures, connecting surgery 
video to the patient floor team rooms, and allowing 
flexibility within standardization extends the effective 
lifespan of the building. 

Additional design opportunities that will allow the 
Hospital’s multi-generational staff to excel include: 
minimized travel distances, team rooms, dual dedicated 
fiber optic backbones with pathway diversity, integra-
tion cabinets outside every OR and procedure room, 
intraoperative robots within the OR, patient lifts in 
every patient room, standardized support spaces, and 
technology charging stations within the decentralized 
nurse station. These physical changes affect the deliv-
ery of care differently for staff members dependent on 
their generational vantage point. 

For those in the Baby Boom generation, shorter 
walking distances, decentralized nursing station, and 
patient lifts can physically ease the strains of the work-
day. For Gen X and Gen Y, access to the intraoperative 
robots and technology integration can serve to enhance 
their work environment. From an architectural and ad-
ministrative standpoint, collaborative work areas begin 
to create physical space which can physically co-locate 
these disparate groups and bridge the gap between 
these two vantage points. All of these physical nuances 
help to create an environment for happier staff, which 
then provide better patient care and also drive HCAHP 
scores (Figure 6).

The goal of this inclusive design process was ag-
gressive: to transform the disparate OR processes, con-
solidate programs from multiple buildings, introduce 
new patient and supply chain processes, and co-lo-
cate the surgery and procedural platforms in a single 
building with direct access to the ED and 150 new 
private Surgical Beds. This re-evaluation of the process 
and the institution from all vantage points generates 
a physical environment that motivates current and 
future caregivers, balances rising operational costs, and 
defines what excellence actually means in providing the 
best patient care delivery model. 
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ABSTRACT

Since the first neonatal intensive care unit (NICU) in 
the world was established at the Yale-New Haven Hos-
pital in 1960s, the number of NICUs has grown and the 
design has evolved. This study explores data regarding 
NICU room types and NICU room access to daylight.

An online survey was used that gathered informa-
tion on: NICU hospital location, year of construction, 
numbers of rooms and beds per room, number of 
rooms with daylight and daylight sources. Subjects 
were recruited from a list of NICUs in the United States 
for which there was contact information. Eighty-eight 
medical directors completed the survey.

Based on the results, we conclude that the 
multiple  -room configuration, which usually means an 
open-bay layout in NICU design, was the prominent 
room type before 1990. The average number of beds in 
NICUs with 2-3 beds per room is 2.71. The rapid expan-
sion of SFRs and mixed SFRs, relative to 2-3 beds per 
room units since 1994 reveals the trend to reduce the 
number of beds per room and create a more individual-
ized developmental care environment.

Regarding light, access to daylight via exterior win-
dows is the most commonly used means. Existing SFR 
units have the advantage of providing more daylight 
than the other configurations; however, daylight is not 
a given in this configuration. The ratio of SFR rooms 
that have access to daylight is still lower than 85%, so 
the incorporation of daylight must be a design objective 
in and of itself.

ARTICLE

Neonatal Intensive Care Unit (NICU) Room 
Type Design Trends  

Introduction

Since the first neonatal intensive care unit (NICU) in 
the world was established at the Yale-New Haven Hos-
pital in New Haven in 1965 (Historical Archives Adviso-
ry Committee, 2001), the number of NICUs has grown 
and the design has evolved. The demand for newborn 
intensive care has been increasing in the recent years; 
as a result, the number of NICU facilities in the United 
States expanded 20% from 1996 to 2011 (AAP, 1996, 
2011) (see Figure 1). The physical environment of NICU 
departments has received more attention as well (Ste-
vens et al., 2010). Several projects and studies empha-
size the design trend of using private rooms instead 
of the traditional layout of open-bay rooms (Milford, 
Zapalo, & Davis, 2008; Feldman, 2009; Padbury, 
Van Vleet, & Lester, 2010; Bosch, Bledsoe, & Jenzarli, 
2012). 

Neonatal Intensive Care Unit (NICU)  
Room Type Design Trends
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FIGURE 1: Number of NICU facilities in the United 
States, 1996–2011 (aap, 1996, 1999, 2002, 2011) 
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However, with the exception of the publication, 
Design of Pediatric and Neonatal Critical Care (She-
pley, 2014), there has been little documentation of the 
transitions associated with different layouts in NICUs 
from either architectural design or medical facility per-
spectives. Another issue that has not been addressed 
is the historical role of natural light in NICUs. Although 
researchers have yet to demonstrate benefits of access 
to light for infants before 28 weeks of gestation, the 
importance of natural light in infant development and 
daily activities afterwards has been documented (e.g., 
Vandenberg, 2007; Rizzo, Rea, & White, 2010; Graven, 
2011; White, R. D., Smith, J. A., & Shepley, M. M., 2013) 
and may have had a bearing on NICU design develop-
ment. This paper addresses how NICU room types have 
changed over the last 50 years and when the change 
initially happened.

Method

This study explores two aspects of NICU rooms: one 
is data regarding NICU room types; the other is date 
regarding NICU room access to daylight and daylight-
ing models.

An online survey was used for this investigation. 
The survey NICU Room Type & Lighting Condition 
Questionnaire collected (1) NICU physical environ-
ment information, such as the hospital location, built 
or renovated year, numbers of rooms and beds in each 
of the three room types (single family room (SFR), 2–3 
baby beds per room, and more than 3 beds per room), 
and numbers of rooms with each type of daylighting 
condition (by exterior windows, by interior windows 

with daylight from exterior windows, by skylight and 
three combinations of any two types) and (2) staff 
evaluations regarding electric lighting and daylighting 
in NICUs. Figures 2 and 3 illustrated the typical floor 
plans of SFR and multiple-bed rooms. The questions 
regarding the physical environment were yes-no ques-
tion or fill-in-the-blank; questions asking about subjec-
tive opinions were based on a seven-point Likert-scale.

The questionnaire was created using the online 
survey platform Qualtrics. The link to it was emailed 
to the nationwide NICU medical directors identified in 
Newborn Intensive Care Units (NICUs) and Neona-
tologists of the USA & Canada Directory (AAP, 2011) 
during March, 2014. Two reminder emails were sent 

FIGURE 2: Typical floor plan of SFR NICU

FIGURE 3: Typical floor 
plan of multiple-bed 
NICU rooms
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to enhance the return rate. The entire data collection 
process lasted for about 50 days to allow the medi-
cal directors enough time to respond. The study was 
approved by the Texas A&M University Institutional 
Review Board. 

Results

The directory listed a total of 1,007 NICUs in the United 
States. Excluding seven hospitals in Puerto Rico and 
one naval hospital in Okinawa, Japan, information 
was provided for 589 out of 999 NICUs regarding 
the medical directors’ email contact information. Four 
hundred and eighty-two of these were effective email 
addresses. Ninety-seven medical directors opened the 
link to the online survey and agreed to participate, and 
89 among them finished the survey. If all the 482 med-
ical directors with effective email address actually saw 

the invitation email, then the response rate was 20.1% 
(97/482), and the completion response rate was 18.5% 
(89/482).

The questionnaires were distributed to 49 states 
(which excluded Wyoming that, according to the 
Directory (AAP, 2011), did not have a hospital with an 
NICU and South Dakota which did not have an effec-
tive medical director email address). The 88 returned 
questionnaires covered 29 states (see Figure 4). For 
the NICUs that had been rebuilt or renovated, the most 
recent year of construction was used for the analysis. 

The key findings from the survey responses regard-
ing bed distribution were as follows:
 The most recently built or renovated NICUs spanned 

from 1980 until 2014 (see Figure 5). There was no 
SFR unit until 1994 and 2-3 beds per room units did 
not appear until as late as 1990. Figure 6 shows the 

FIGURE 4: The states 
covered by the returned 
questionnaires

FIGURE 5: Number of 
NICU facilities by most 
recent year built or reno-
vated
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proportion of NICU numbers in each room type 
out of the hospital numbers with NICUs. The totals 
exceed 100% due to units that have multiple types 
of rooms. 

 If divided years into the periods of pre-1994, 1994-
2003, and post-2003, as shown in Figure 7, we 
found the number of newly built/renovated NICUs 
with more than 3 beds to be relatively stable; how-
ever, the SFR units and the NICUs with 2-3 beds 
per room increased dramatically. 

 Taking into account the co-existence of different 
room types in the same NICU, we calculated the 
proportion of NICUs in each room type relative 
to the hospital numbers with NICUs during each 
period. The results are shown in Figure 8. As in 
Figure 6, the totals exceed 100% due to units that 
have multiple types of rooms. We found that after 
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The key findings from the survey responses regarding 
daylighting were as follows:
 Not all rooms in NICUs have access to daylighting 

even in the same NICU department. SFRs, how-
ever, have greater access; 58.5% of SFRs have all 
rooms access to daylight while less than a half of 
the 2-3 beds per room units have access and even 
less for units with more than 3 beds per room (see 
Table 1). 

 The utilization of different daylighting models in 
NICUs is shown in Table 2. The majority of those 
rooms with daylight receive lighting directly from 
the exterior wall, but 40.1% have rooms with 
access to daylight via interior windows (including 
combination with other types).

 SFRs commonly have some rooms with access to 
daylight via exterior windows and some via interior 
windows. For the other two types, access to day-
light both by exterior and interior windows is the 
second most common model.

Discussion

Based on these results, we conclude that the mul-
tiple-room configuration, which usually means an 
open-bay layout in NICU design, is the prominent room 
type before 1990. The construction of SFR units has 
increased since the unit was built mid-1990s and has 
subsequently increased in popularity.

We notice that the average number of beds in 
NICUs with 2–3 beds per room is 2.71. If we categorize 

FIGURE 9: Number of 
hospitals with mixed and 
non-mixed NICU room 
types by most recently 
built or renovated time 
period

FIGURE 10: Distribution 
of hospitals with mixed 
and non-mixed NICU 
room types
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Figure 10: Distribution of hospitals with mixed and non-mixed NICU room types 
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NICUs access 
to daylighting 

SFR 41 1 24 58.5% 
2-3 beds 41 2.71 18 43.9% 
>3 beds 52 6.89 23 44.2% 

Table 1: Basic conditions of NICUs access to daylighting 

 

 

 

50% 50% 

14% 

6% 

30% 

15% 

5% 

13% 

17% 

SFR 
2-3 beds 
>3 beds 
SFR & 2-3 
SFR & >3 
2-3 & >3 
All 

9
2



AIA ACADEMY OF ARCHITECTURE FOR HEALTH   |   WWW.AIA.ORG/AAH      ACADEMY JOURNAL no. 17     31

the rooms into single, double, and multiple patient 
rooms, this type is closer to multiple-bed configu-
rations. That also explains the low utilization of 2–3 
beds per room and mixed types of 2–3 beds per room 
relative to 3+ beds per room configuration. The rapid 
expansion of SFRs and mixed SFRs and 2–3 beds per 
room units reveals the trend to reduce the number 
of beds per room and create a more personal care 
environment.

Regarding light, access to daylight via exterior win-
dows is the most commonly used means. Existing SFR 
units have the advantage of providing more daylight 
than the other configurations; however, daylight is not a 
given. The ratio of beds of SFR rooms that have access 
to daylight is still lower than 85%, so the incorporation 
of daylight must be a design objective in and of itself. 

Study limitations

There are three potential limitations to this study. 
Firstly, the limited number of responses may results 
in lack of ability to generalize the date to NICUs 
nationwide. Secondly, while medical directors are 
familiar with their NICU departments, they are not 
the designers of these facilities. When they report 

on the NICU physical environment, they may have 
different concepts and definitions of the room types 
and the lighting models. Thirdly, the questions listed 
in the survey are only a small part of the topic; and 
the response options might not cover all the possibil-
ities. The room design is more complex than the short 
multiple-choice/fill-in-blank questionnaire could 
summarize.

Conclusion

Since the first SFR was built during mid-1990s, the 
overall trend has been to reduce the number of beds 
per room and enhance individualized and developmen-
tal care. Providing more rooms with access to daylight 
will need to be an additional focus of designers. As a 
life-defining place for infants, families, and caregivers 
(White, 2011), the NICU department requires continual 
improvement and research.
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ROOM  
TYPE

AMOUNT AVG. NUMBER 
OF BEDS/
ROOM

ALL ROOMS 
ACCESS TO 
DAYLIGHT

PERCENTAGE 
OF NICUS 
ACCESS TO 
DAYLIGHTING

SFR 41 1 24 58.5%

2–3 beds 41 2.71 18 43.9%

>3 beds 52 6.89 23 44.2%

TABLE 1: Basic  
conditions of NICUs  
access to daylighting

ROOM  
TYPE

EXTERIOR 
WINDOW

INTERIOR 
WINDOW

SOME  
EXTERIOR, 
SOME  
INTERIOR

BOTH  
EXTERIOR & 
INTERIOR

OTHER

SFR 20 6 11 6 2

2–3 beds 28 4 3 9 3

>3 beds 31 3 6 9 6

Total 79 13 20 24 11

TABLE 2: Distribution  
of daylighting models  
in NICUs by different 
room type
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