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RESEARCH OBJECTIVES

To systematically review empirical literature on NICU
patient rooms, staff spaces, and ancillary areas to
Identify documented design outcomes across common
spatial models.

To establish an Evidence-Based Design (EBD) framework
for NICU environments by systematically synthesizing
and categorizing documented performance outcomes
(e.g., clinical, behavioral, staff experience) reported in the
literature across defined spatial categories: patient
rooms, nurse stations, and ancillary support areas.

To analyze the spatial configurations of NICU case
studies using Space Syntax depth maps and J-graphs to
quantify the predicted functional performance of different
typologies.

To develop comparative diagrams that visually link the
EBD framework with measured spatial metrics, creating
a practical design support tool for NICU planning.
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SYSTEMATIC LITERATURE REVIEW

Focusing on three categories of NICU spaces: The literature review identified distinct performance
patient rooms, staff spaces, and ancillary areas. profiles for each spatial category. An evidence-based
The identified literature was analyzed and design (EBD) framework for NICU environments was
categorized based on reported design outcomes. established based on these findings, while also

highlighting a lack of sufficient research for several

emerging or hybrid NICU layouts

Nurse Stations
Outcome Study Centralized | Decentralized | Decentralized+Huddle Hybrid Notes
Gurascio-Howard & Baseline increased NA NA
Communication Zborowsky et al. (2(Baseline decreased NA NA
Zhang et al. (2015) Baseline NA NA no change
Fay et al. (2022) Baseline decreased NA NA
Teamwork Pati et al. (2015) Baseline decreased NA NA
*Zhang et al. (2015 Baseline NA NA decreased
Satisfaction *Fay et al. (2022) Baseline increased NA NA
) ) *Pati et al. (2015) Baseline decreased NA NA
Time at Nurse station
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DNS 1

DNS 2

DNS 3

DNS 4

DNS 5

DNS 6

DNS 7

Huddle 1

Neighborhood 1

DNS-to-DNS Mutual Visibility: 12 (57%)
DNS-Huddle Mutual Visibility: 3.5

DNS 1

DNS 2

DNS 3

DNS 4

DNS 5

DNS 6

Huddle 5

Neighborhood 5

DNS-to-DNS Mutual Visibility : 7.5 (50%)
DNS-Huddle Mutual Visibility : 2.5
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Neighborhood 2

DNS-to-DNS Mutual Visibility : 8 (53%)
DNS-Huddle Mutual Visibility : 2.5

DNS 1

DNS 2

DNS 3

DNS 4

DNS 5

DNS 6

Huddle 6

Neighborhood 6

DNS-to-DNS Mutual Visibility : 5.5 (37%)

DNS-Huddle Mutual Visibility : 1.5
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DNS-to-DNS Mutual Visibility : 4.5 (30%)
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DNS-Huddle Mutual Visibility : 2

DNS 1

DNS 2

DNS 3

DNS 4

DNS 5

DNS 6

Huddle 4

Neighborhood 4

DNS-to-DNS Mutual Visibility : 6.5 (43%)
DNS-Huddle Mutual Visibility : 3

DNS-to-DNS and DNS-Huddle Mutual Visibility

@ Indicates a pair of mutually visible relationship between
two workstations (i.e., DNS-to-DNS or DNS-Huddle), and
the mutual visibility score was registered as 1.0

Indicates one directional visibility between two
workstations, with mutual visibility score registered as 0.5
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OPEN BAY | DNS | CENTRALIZED NURSE STATION

DNS 1

DNS 2

DNS 3

DNS 4

DNS 5

DNS 6

Centralize
Station

Bay 1

DNS-to-DNS Mutual Visibility: 15 (100%)]
DNS-Centralize Station Mutual Visibility: 2
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DNS-to-DNS Mutual Visibility: 15 (100%)

DNS-Centralize Station Mutual Visibility: O
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DNS-to-DNS Mutual Visibility: 15 (100%)
DNS-Centralize Station Mutual Visibility: 0
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Bay 3
DNS-to-DNS Mutual Visibility: 14 (93.33%)
DNS-Centralize Station Mutual Visibility: 6

000 0@

DNS-to-DNS and DNS-Centralized Nurse

Station Mutual Visibility

@ Indicates a pair of mutually visible relationship between two
workstations (i.e., DNS-to-DNS or DNS-Centralized Nurse
station), and the mutual visibility score was registered as 1.0

® Indicates one directional visibility between two workstations,
with mutual visibility score registered as 0.5
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NA 1
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Zone 1
NA-to-NA Mutual Visibility: 26 (72.22%)
NA-Centralize Station Mutual Visibility: 9

s

NA 1

NA 2 ()

Centralize Station

Zone 2
NA-to-NA Mutual Visibility: 1 (100%)
NA-Centralize Station Mutual Visibility: 2

NA-to-NA and NA-Centralized Nurse Station
Mutual Visibility

@ Indicates a pair of mutually visible relationship between
two workstations (i.e., NA-to-NA or NA-Centralized Nurse
Station), and the mutual visibility score was registered as
1.0

® Indicates one directional visibility between two
workstations, with mutual visibility score registered as 0.5




Visible Other DNS

SFR | NURSE ALCOVE | CENTRALIZED NURSE STATION

Visible Other DNS by Zone Visible Patient Rooms by Zone Direct Visibility to Bed by Zone

T 8 8 o
7 4‘» [

Wisible Patient Rooms
o
1

Direct Visibility to Bed

Zone Zone Zone




M) Check for updates

Donna Dowling, PhD, RN, Desi M. Newberry, DNP. NNP-BC, and
Leslie Parker, PhD, APRN, FAAN

) Section Edito
DOI: 10.1097/JPN.0000000000000861

Original Research

Research Manuscript <[> THE CENTER FOR HEALTH DESIGN®
J Perinat Neonat Nurs » Volume 00 Number 0, 1-10 » Copyright ® 2024 Wolters Kiuwer Health, Inc. All rights reserved.
Health Environments Research
E ining Effici in O Bay and Lo
Xxaminin Iciency In en- 113
Sinale-F 9 ilv R leCUpD - \ The Healthcare Workspace: © The Auhor(y 2002
in e-Fami oom esians . Article reuse guidelines:
g Y g Understanding the Role of ssepubcomoural ermisions
Lindsey Fay, MSArch; Kevin Real, PhD; Shannon Haynes, MSN, BSW, RN, CNML; . g R . DOL 101177119375867221106503
urnals.sagepub.
Desi d for Satisfacti Zahra Daneshvar, MArch Decentralized Nursing Stations, e
esignea ror catisraction :
9 e Corridors, and Huddle Spaces
The Impact of Single-Family Room Neonatal Intensive Care Units Background: There is growing awareness of the relationship between physical work environments and efficiency. Two . .
R 9 y . conflicting factors shape efficiency in the neonatal intensive care unit (NICU) environment: the move to single-family as LocatIOI‘IS fOl' Teamwork in
on Family Presence and Satisfaction rooms (SFRs) and increased demand for care, requiring growth in unit size . .
Purpose: The goal of this research was to understand the impact of SFR NICUs on efficiency factors such as unit design, a Neonatal Intensive Care Unit
Lindsey Fay, MSArch; Zahra Daneshvar, MA; Sarah Julien-Bell, MA; Shannon Haynes, MSN, BSW, visibilty and Drox'm“vr staif Gme, and workspace usage by various health professions _— Gofs
E] . - \cy evaluation a moving from an open-bay to an unit composed o
H RN, CNML; Joshua E. Santiago, MA, PhD ne\ghborhoods ‘ANICU patient care manager and researchers in design and communication implemented a multimethod-
5 ological design using staff surveys, observations, and focus groups.
g Results: Outcomes revealed SFR NICUs contribute to increased efficiency and overall satisfaction with design. Outside . 1 . 2
© ABSTRACT enhanced feelings of safety, privacy, and satisfaction among of staff time spent in patient rooms, decentralized nurse stations were the most frequented location for staff work, fol- Lindsey Fay, MSArch’ ®, Kevin Real, PhD 3@, and
8 ' . lowed by huddle stations, medication and supply rooms, and corridors. Work at the observed locations was largely per
g Purpose: This study aimed to assess the extent to which families but support the desire for enhanced social formed independently. Survey outcomes reported increased feelings of isolation, but focus groups revealed mixed opin- Shannon Haynes’ MSN’ Bsw’ RN’ CNML
& ¢ single-family room (SFR) designs enhance family presence  opportunities among parents. The patient room was ions regarding these concerns.
§2  and satisfaction and to examine r Practice and Research: Design solutions found to enhance efficiency
&8 onment factors such as proximi ized access to medications and supplies, and proximity of supplies, patier
ES | light d i feelings of isolation were reported and most staff work was done independ
g2 nology. fighting, and acoustics ¢ ot be the culprit when considered alongside staff’s desire to be closer to tl
=5 Background: The SFR neonat Eentralized nurse station, efficiency, mixed methods, NICU, NICU environr JONA stations
if (dNK?U) DrE§snts a ITngh\y mdmcz N s iy W Gt Wiy Volume 50, Nunber 6, pp 335342 neonatal
E= lesign attril l.AleS. is study i Copyright © 2021 Wolters Kluwer Health, Inc. Al rights reserved. Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved. nd post-
58 onment moving from an open- le-family
%% family unit. Methods: A comp Patie nt Roo m Desi n number of factors including multi-  reduced risk of infection THE JOURNAL OF NURSING ADMINISTRATION T draws
£ was conducted by a NICU patier g are practices, technological innova-  ronmental stimuli, heigh hd Com
S researchers specializing in desig . . . . ew medications, and consumer  sleep among the infant .
S tion. Quantitative data were coll A Qual |tat|ve Evaluatlon Of Attrlbutes tribute to an increasingly complex  hand, units designed wi . . .. 'ﬁ‘ mdUIt"
participants by electronic survey . . ent for healthcare providers in the overall increase in unit si D f Eff ized an
ton focused on occupancy. Qus Impacting Health Care Professionals ive care unit (NICU).! In the past  required to meet a minir esigning 1or iciency b-to-face
through 7 focus groups and 1 int natal care prgctices have changgd so  numerous studies note t . A . percep-
findings reveal that single-fariy Lindsey Fay, MSArch; Josbua E. Santiago, MA; Kevin Real, PbD; B e et o o oot Examining the Impact of Centralized and Decentralized pesionals
5 - 5 St . e g ot have
e Kathy Isaacs, PhD prvironments but a greater focus on - and safety, some eviden Nurse Stations on Interdisciplinary Care Processes ervations
H it - :
e care and developmenallyappropt - sved NICU s Sions
Canil Calloge of Nureing, Colummious ¢ The focus of this rescarch was to identify what attributes of patient room designs are most ben- to design standards that now require  increased walking by sta . . holding
Kentucky Children’s Hospital, Lexingtc eficial to health care professionals and to explore whether particular professionals hold certain oms (SFR_S) o meet the needs 9{ par-  due to limited visibility ¢ Lindsey Fay, MSArch Kevin Real, PhD .
University of Kentucky, Lexington, Kent beliefs about patient room attributes. Acute care, progressive care, and intensive care patient room 0 stay with their infants. Individual ~ unfavorable factors play Joshua E. Santiago, MA Kathy Isaacs, PhD, RN, NEA-BC jn these
The authors have no funding to disclos designs were analyzed through the use of pre- and postoccupancy evaluations of a cardiovascular th several benefits including increased  of a healthcare environm itcomes
The authors have o compsting interel service line. Fourteen focus groups and 1 interview among 74 health care professionals were con- rents and staff, decreased noise, ther examined to underst s should
peting i ducted. Qualitative analysis of the data was guided by a multidimensional framework. A descriptive designed NICU on staff ¢
Eth\ca\ apnr:ﬂ?\ waskmowied by ih'e | quantitative assessment was additionally made to reveal positive, negative, or neutral trends and OBJECTIVE: This study examined the impact of cen- by nonclinical inefficiencies, care quality and safety
niversity of Kentucky in advance of in : " : E : B N . 1 T . N . . o . ) ] 5 N .
e Koy iance i f;‘::“(“l‘;c(_ ;:.cm f‘;-sg\:i(r:lclﬁdo[fhaclgncl:]u:(c;) 3::$:f26d<s?§ Lﬁ;gl::,g:hf;i?rgom‘::ﬁz Ol; fol:]l‘f;;ﬂ:;\ vorsty of Kontuoky, Loxington (Voe Fay and REVIEW OF LITERA tmlllzed and decentralized umrfdef?gns on «ll]" mtehrd;s- i\)relat risk.! As suchl, the unit design imd surroundmlg
" o - 3 K 'S -1 ciplinary team's perceptions of efficiency throu the uilt environment play an increasing important role
The authors have disclosed that they tion; and (4) access to daylight/views of the exterior. This study identified 8 additional categories. U and University of Kentucky Children's Hospital, . p U . P! R P . y 8h | S o playan 5 g y_ P! .
with. or financial interest in. any com _ " : ’ N ). Efficiency use of a preoccupancy and postoccupancy evaluation  in contributing to operational efficiency, a culture of
this articl - any Outcomes illustrate perceptions from a myriad of health care professionals, but the nurses, ther- b confiicts of interest. Increasing the efficienc £ 2 cardi scular uni saf {th ducti £ waste.2 Within the health
s article apists, and interdisciplinary members of the care team station offered the greatest depth of rovided by the Institutional Review Board of the heal l g I 3 ot a carciovascular unit. satety,and the reduction of waste.” Within the health-
Corresponding Author: Lindsey Fa information. As patient room designs continue to evolve, building on evidence gathered as new in advance of implementation. Wiitten informed healthcare team plays a ¢ BACKGROUND: During the premove study, the ser-  care industry, there is growing awareness of the rela-
U"'er's“YkO' Ze:"UEKYr 349 Scott St or established models arc evaluated will become increasingly important. Key words: access, from the research participants. ing high-quality care. An vice line was housed across 4 separate locations, each  tionship between improved work environments and
sey.fay@uky.edu acute care, i unit, cle ive care, patient room design, progressive dsey Fay, MSArch, 112 Pence Hall, University of is influenced by 2 interr¢ with a centralized nurses' station. The postmove de-  operational efficiency. Much of the research centered A
Submitted for publication: February 02 care, qualitative, visibility Y 40506 (lindsey.fay@uky.edu). hospital environment an¢

June 10, 2024.

THE JOURNAL OF PERINATAL & NEOT

DVANCEMENTS IN evidence-based de-

sign and a greater focus on patient and
family-centered care have led to the imple-
mentation of private patient rooms. Today,
private rooms have become the industry stan-
dard in the United States and have been
linked with improvements in patient care,
patient sleep, satisfaction, social support,
patient privacy, and control, enhanced com-
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commercial companies pertaining to this article.
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munication with patients and families, and
a reduction in the risk of hospital-acquired
infections. There is a growing list of individ-
ual components that contribute to optimum
patient room configuration. Among these in-
clude factors that impact patient safety, staff
efficiency, circulation, infection control, pa-
tient considerations, and family amenities.>®
Given the increasing boom in construction
of both newly built and remodeled health
care facilities, there is a need to identify op-
timal patient room design features through
the development of evidence-based recom-
mendations that consider the needs of all
occupants. While patient rooms are intended
to provide satisfactory healing environments
for patients, these rooms also need to serve
as functional and satisfactory workplaces for
the multitude of people providing care. Much
of the research investigating patient room de-
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100000000001058 improved physical w
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sign was housed on 1 floor with decentralized stations.
METHODS: For this qualitative study, 14 focus groups
and 1 interview were conducted. Analysis of the data
was guided by a developed framework for efficiency
classified into 7 categories.

RESULTS: Outcomes reveal that efficiency was im-
pacted by issues including walking, access to supplies
and equipment, proximity to staff, and overall unit
configuration and size.

CONCLUSIONS: Although the design of the decen-
tralized unit positions staff members closer to pa-
tients, many feel isolated while the centralized units
seemed to better promote staff proximity and access
to supplies.

Healthcare delivery in acute and intensive care settings
requires a high degree of multitasking and cognitive
workloads. If healthcare professionals are challenged

Author Affiliations: Associate Professor, College of Design (Ms
Fay), and Graduate (LT]) Fellow and Teaching Assistant (Mr
Santiago) and Professor (Dr Real), College of Communication
and Information, University of Kentucky, Lexington; and Enter-
prise Dircctor Nursing Professional Practice and Development
(Dr Isaacs), University of Kentucky HealthCare, Lexington.
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on this topic is in response to the growing size of health-
care facilities. Between the years of 1980 and 2008,
adult inpatient units grew by 118%.> A primary factor
contributing to this growth is the inclusion of an inter-
disciplinary team approach with greater involvement
of specialized professions. This new model requires ad-
ditional floor space and meeting spaces to adequately
meet the needs of the interdisciplinary care team.

One response to the increase in physical size of
the healthcare environment has been a shift from cen-
tralized to decentralized nursing stations (DNS) with
the aim of improving workflow, caregiver efficiency,
and patient safety by positioning nurses closer to the
patient bedside to decrease response times and improve
visual monitoring.* The DNS can be defined as “smaller
workstations and charting substations located closer
to or inside patient rooms.”® The decentralized model
has been investigated from a number of perspectives
that impact efficiency, including unit design, circula-
tion, access, visibility, proximity, timeliness, and op-
erational considerations. However, few studies have
explicitly investigated this new model's impact on
healthcare professionals' efficiency.
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