
Neonatal Nurses' Work in a Single Family Room NICU

Item Type dissertation

Authors Doede, Megan

Publication Date 2019

Abstract Background: In the past twenty years, neonatal intensive care
units (NICUs) have undergone changes in layout from open-
bay (OPBY) to single family room (SFR). SFR layout may be
advantageous to nurses’ work in that it improves the quality of the
physi...

Keywords layout; neonatal; NICU; single family room; Intensive Care Units,
Neonatal; Neonatal Nursing; Workload

Download date 19/05/2023 15:45:22

Link to Item http://hdl.handle.net/10713/9622

http://hdl.handle.net/10713/9622


 

 

 

Megan Sarah Doede, MS, RN 

Curriculum Vitae 

mdoede@umaryland.edu 

 

 

Education 

• Doctorate of Philosophy in Nursing, University of Maryland School of Nursing, May 

2019. 

• M.S., Community and Public Health Nursing, University of Maryland School of Nursing, 

2013. Sigma Theta Tau. 

• B.S.N. with honors, Johns Hopkins University School of Nursing, 2000. 

• B.A. with honors, Biology, Hood College, 1998. Tri Beta. 

 

Scholarships and Awards 

• Maryland Emergency Nurses Association State Council Scholarship, 2013 

• University of Maryland GAANN Fellow, 2013-2016 

• Maryland Higher Education Commission New Nursing Faculty Fellowship, 2017-present 

• University of Maryland School of Nursing Dean’s Teaching Scholars Award 2019 

 

Peer Reviewed Publications 

• Doede, M., Trinkoff, A.M., & Gurses, A.P. (2018). Neonatal intensive care unit layout 

and nurses' work. Health Environments Research and Design. 11(1), 101-118. 

• Doede, M. (2017). Race as a predictor of job satisfaction and turnover in US nurses. The 

Journal of Nursing Management. 25(3), 207-214. 

• Doede, M. (2016). Black jobs matter: Racial inequalities in conditions of employment 

and subsequent health outcomes. Public Health Nursing. 33(2), 151-158. 

• Kaufmann, K., Doede, M., Diaz-Abad, M., Schark, S.M., Bell-Farrell, W., Rogers, V.E., 

& Geiger Brown, J. (2014). Experience of insomnia, symptom attribution and treatment 

preferences in individuals with moderate to severe COPD: A qualitative study.  Journal 

of Patient Preference and Adherence. 8, 1699-1704. 

 

Recent Non-Peer Reviewed Publications 

• Doede, M. (2017, May 15). Home visits help the elderly. Retrieved from 

http://www.policyprescriptions.org/home-visits-help-the-elderly/ 

• Doede, M. (2017, April 24). The racial divide affecting Medicaid expansion. Retrieved 

from http://www.policyprescriptions.org/the-racial-divide-affecting-medicaid-expansion/ 

• Doede, M. (2017, January 9). Who’s going to foot the bill? Retrieved from 

http://www.policyprescriptions.org/whos-going-to-foot-the-bill/  

• Doede, M. (2016, December 12). Poor lives matter. Retrieved from 

http://www.policyprescriptions.org/poor-lives-matter/  

• Doede, M. (2016, June 13). ACA is reducing disparities in coverage. Retrieved from 

http://www.policyprescriptions.org/aca-is-reducing-disparities-in-coverage/ 

 

 

mailto:mdoede@umaryland.edu
http://www.policyprescriptions.org/home-visits-help-the-elderly/
http://www.policyprescriptions.org/the-racial-divide-affecting-medicaid-expansion/
http://www.policyprescriptions.org/poor-lives-matter/
http://www.policyprescriptions.org/aca-is-reducing-disparities-in-coverage/


 

 

 

 

Presentations 

• “Neonatal Nurses Emotional Work, Stress, and Burnout in a Single-family Room NICU.” 

November 2018. Original research poster, American Academy of Nurses annual 

conference.  

• “Neonatal Intensive Care Unit Layout and the Nurse Work Environment.” University of 

Maryland Three-Minute Thesis Competition May 2016.  Finished in third place. 

• “Crowding: A Concept Analysis for the NICU.” Poster, March 2016. University of 

Maryland Graduate Research Conference. 

• “Burnout and its Correlates in Emergency Department Nurses.” Original research, 

podium presentation, December 2015. Saint Agnes Nursing Research Conference. 

• “Crowding: A Concept Analysis for the NICU.” Poster, March 2015. Graven’s 

Conference for the Physical Environment of the Neonate. 

• “Burnout and its Correlates in Emergency Department Nurses.” Original research poster, 

April 2014. University of Maryland Public Health Conference. 

• “Burnout and its Correlates in Emergency Department Nurses.” Original research poster, 

September 2013.  Emergency Nurses Association National Conference. 

 

Teaching Experience 

• Clinical Faculty, University of Maryland School of Nursing, Department of Family and 

Community Health. July 2017 to present. Responsibilities include coordination of 

community/public health clinical sites for RN-BSN students throughout Maryland, 

instruction of Public Health Nursing for the Registered Nurse (online) and instruction of 

a Community and Public Health Nursing for the Clinical Nurse Leader clinical group at 

Paul’s Place in Baltimore, Maryland. 

• Teaching Assistant, University of Maryland School of Nursing, Department of Family 

and Community Health, September 2015 to June 2017. Responsibilities included 

assisting with the instruction of Community/Public Health Nursing for the Clinical Nurse 

Leader, (academic year 2015-16) and Public Health Nursing Care, Fall 2016-present.  

Also, recruitment and coordination of community health clinical sites in communities 

throughout Maryland. 

• Student Teacher, University of Maryland School of Nursing, Department of Family and 

Community Health, Spring 2015. Assisted with the instruction of the graduate Practicum 

in Program Planning in Community and Public Health Nursing. 

 

Lectures 

• Fall 2018. “Black Jobs Matter.” NURS 421 Public Health Nursing Care. University of 

Maryland School of Nursing. 

• Fall 2018 “Black Jobs Matter” NURS 780 Populations at Risk. University of Maryland 

School of Nursing. 

• Fall 2016. “Shift Work and Health.” NURS 421 Public Health Nursing Care. University 

of Maryland School of Nursing. 

• Fall 2015. “Shift Work and Health.” NURS 508 Community/Public Health Nursing for 

the Clinical Nurse Leader. University of Maryland School of Nursing. 

• Spring 2015. “Shift Work and Health.” NURS 508 Community/Public Health Nursing for 

the Clinical Nurse Leader. University of Maryland School of Nursing. 



 

 

 

 

 

Clinical Experience 

• Staff nurse, St. Agnes Hospital Emergency Department, March 31, 2008 to August 18, 

2013. Clinical nurse III level. Charge and preceptor experience. Unit representative for 

the nursing research council. Completed a research project as PI: Burnout and its 

Correlates in Emergency Nurses. 

• Staff nurse, Maryland General Hospital Emergency Department, September 11, 2000 to 

March 23, 2008. Clinical nurse II level. Charge and preceptor experience.  

 

Volunteer Experiences 

• Street nursing and street outreach, Baltimore City, June 2018-present. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Neonatal Nurses’ Work in a Single-Family Room NICU 

 

 

 

 

 

 

 

by 

Megan Doede 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Dissertation submitted to the Faculty of the Graduate School  

of the University of Maryland, Baltimore in partial fulfillment  

of the requirements for the degree of 

Doctor of Philosophy 

2019 

  



 

 

 

 

 

Abstract 

Title of Dissertation: Neonatal Nurses’ Work in a Single-Family Room NICU. 

Megan Doede, Doctor of Philosophy, 2019 

Dissertation Directed by: Alison M. Trinkoff, ScD, MPH, RN, FAAN, Associate Professor 

Department of Family and Community Health, University of Maryland School of Nursing  

 

Background: In the past twenty years, neonatal intensive care units (NICUs) have undergone 

changes in layout from open-bay (OPBY) to single-family room (SFR). SFR layout may be 

advantageous to nurses’ work in that it improves the quality of the physical environment, patient 

care, and parent-nurse interactions. SFR layout may disadvantage nurses’ work in terms of 

decreased interaction among the NICU patient care team, increased nurse workload, and 

decreased visibility on the unit. It is unclear exactly how SFR layout is producing these changes. 

Purpose: This study asked: what is it like for neonatal nurses to work in a SFR NICU? 

Methods: Interpretive description, a qualitative methodology, guided this study. Interviews and 

observations were conducted in one SFR NICU over a six-month period. Data were coded 

broadly, then collapsed into themes as patterns within the data emerged. The Systems 

Engineering Initiative for Patient Safety model aided interpretation of nurses’ job demands. 

Emotional work was conceptualized as being preceded by emotional demands and anteceded by 

stress and burnout. 

Results: A total of 15 nurses participated. Overall, privacy, visibility, and proximity were 

integral in shaping nurses’ work. Regarding job demands, four themes emerged: challenges in 

infant surveillance and informal communication, alarm fatigue, and increased walking distances. 



 

 

 

 

Regarding emotional work, four themes emerged: families “living on the unit,” isolation of 

infants, ability to form trust and bonds, and sheltering. Emotional demands increased when 

families were living on the unit or when infants were left in isolation but were absent when 

nurses were able to form trusting relationships with parents and shelter them. Privacy gains on 

SFR NICUs may serve to balance losses in visibility and proximity for nurses. 

Conclusions: NICU layout impacts nurses’ job demands and emotional work. Future research 

should investigate unit layouts that maximize visibility and proximity for nurses while 

maintaining privacy. Neonatal clinicians transitioning to SFR layout should consider overall 

visibility and proximity of patients, equipment, and staff members from any point on the unit as a 

primary avenue for decreasing nurses’ work demands. Neonatal nurses will benefit from tactics 

that improve their communication skills with families.
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CHAPTER ONE: BACKGROUND, DESCRIPTION OF THE PROBLEM, AND 

METHODS 

Introduction 

 The number and size of neonatal intensive care units (NICUs) in the United 

States is growing as life sustaining technologies for premature and critically ill neonates 

advance. The number of NICUs in the U.S. has grown by 17% since 1996 to about 1,000 

units nationwide (Song & Shepley, 2014). Approximately 75% of NICU admissions are 

related to prematurity. About 10% of infants in the U.S., approximately 400,000 babies, 

are born prior to 37 weeks gestation and require intensive care (Centers for Disease 

Control, 2014), and about 1.4% of all births nationwide are considered very low birth 

weight (between 500 and 1,500 grams) (Centers for Disease Control, 2014), yet over 80% 

of these infants survive due to technological advances in neonatal care (Griffin, Lee, 

Profit & Tancendi, 2015). 

The early NICUs of the 1960’s mirrored the construction of well-baby 

nurseries—up to 20 infants in a large open room. This allowed specially trained staff to 

share special equipment and maximized efficiency for nursing (Gluck, 1973). A NICU 

“expansion” in coming years simply meant building a bigger room with more rows of 

incubators to maximize access and maintain visibility for nursing staff (Als, 1998). By 

the 1980’s NICUs had evolved into bright, noisy, high tech wards housing up to 60 

newborns (White & Whitman, 1992). They remain one of only a few inpatient units 

which still use an open-bay (OPBY) design for patients experiencing a stay greater than 

24 hours--approximately half of NICUs in the U.S. house neonates in an open room, 

averaging about seven infants per room (Song & Shepley, 2014) along with their families 
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equipment, and up to one nurse per infant depending on acuity (Figures 1.1 and 1.2). 

Design recommendations for OPBY NICUs include ample space around each isolette, 

allowing for “extended, intimate parental contact with the infant,” as well as parental 

support rooms away from the patient care areas for lactation support, rest, or bathing 

(White, Smith, & Shepley, 2013).  

 However, NICUs have undergone significant changes in layout in the past 20 

years. Inspired by the success of private rooms in adult settings (Shepley, 2014, p.36), 

over two-thirds of newly constructed or renovated NICUs since 2003 have elected a 

private room, or single-family room (SFR) layout (Figures 1.3 & 1.4) rather than an open 

ward or semi-private type layout with more than three patients per room (Song & 

Shepley, 2014). Broadly, this change in layout is undertaken to address hospital-acquired 

infection, noise, and family privacy (White et al., 2013). Research indicates that SFR 

layout decreases nosocomial infection, improves infant sleep patterns, and enhances 

family centered care and breastfeeding (Domanico, Davis, Coleman & Davis, 2011; 

Stevens, Helseth, Thompson, Pottala, Akram Kahn, & Munson, 2012; VanEnk & 

Steinberg, 2011). 
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Figure 1.1. Blueprint of an open bay NICU. Source: Stevens et al., 2012. 

 

 

 

 

 

 
 

Figure 1.2. Open-bay NICU. Adapted from “The Pros and Cons of Single-family NICU Rooms,” n.d. 

Gresham Smith blog.  Copyright. 
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Figure 1.3. Blueprint of a single-family room NICU. Source: Smith, Schoenbeck, & Clayton, 2009 

 

 

 

 

 

 
 

Figure 1.4. Single-family room at the UAB Woman & Infants Center in Birmingham, AL.  Adapted from 

“The Pros and Cons of Single-family NICU Rooms,” n.d. Gresham Smith blog.  Copyright.  
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Problem Statement 

 

 The transition from OPBY to SFR NICU design represents a significant alteration 

to the work environment of neonatal nurses, the exact nature of which is not well 

understood. Open-bay NICUs (Figures 1.1 and 1.2) allow nurses to easily assist one 

another, sharing tasks and workload (Beck, Weis, Greisen, Andersen, & Zoffman, 2009), 

and formal and informal communication with families and each other is supported by 

unobstructed sight lines. In contrast, SFR layout (Figures 1.3 and 1.4) requires staff to 

work more independently and rely more heavily on the use of technology to 

communicate with each other and monitor patients (Shahheidari & Homer, 2012). While 

nurses perceive that SFR NICUs are optimal in terms of family privacy and noise 

reduction (Smith et al., 2009), studies have shown that the lack of visibility on these units 

renders them more demanding and stressful for nurses, complicating surveillance and 

allowing fewer opportunities for communication (Domanico et al., 2010; Smith et al., 

2009; Hogan, Jones, & Saul, 2015; Stevens et al., 2012; Walsh, McCullough, & White 

2006; Beck et al., 2009).  

Contrary to this, other studies have shown the SFR layout is less stressful for 

nurses, as it allows privacy for sensitive interactions with families (Shepley et al., 2008; 

Hogan et al., 2015). Even so, some research indicates that SFR layout is not entirely 

beneficial for families: Domanico et al. 2010 found that parents preferred an OPBY 

NICU regarding facilitating support from other parents. One case-control study found 

that mothers in the SFR unit reported significantly more stress than their OPBY 

counterparts (Pineda et al., 2012), which the authors attributed to isolation. There is also 
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some evidence that nurses are more affected by parent’s anxiety when they interact with 

parents in a closed room as opposed to an open ward. (Beck et al., 2009).  

 A pilot interview performed with a NICU nurse working in a SFR layout 

supported these findings and added new information. The NICU nurse described moving 

into the SFR as starting “a new job with the same faces.” While she described the new 

unit as much quieter and more private for both families and staff, the decreased sight 

lines led to decreased formal and informal communication, which complicated patient 

care and eroded the pleasant sense of comradery among staff, leading to a more stressful 

work environment. Additionally, the participant felt that families were not supported in 

the new design, as lack of visibility destroyed the milieu and led to feelings of isolation 

among families experiencing a protracted stay. This led to increased arguments and even 

physical violence among the families, prompting an increase in the calls to hospital 

security and the perception of decreased safety for nurses. This interview demonstrated 

the need for continued research addressing neonatal nurses’ experiences in the SFR 

setting. 

 Most research addressing nurses’ experiences of the hospital built environment 

relies on survey methodology. Reliable and valid measures most commonly used to 

measure nurses’ occupational stress, strain or burnout include the Job Content 

Questionnaire (Karasek, Brisson, Kawakami, Houtman, Bongers, & Amick. 1998), the 

Effort Reward Imbalance questionnaire (Siegrist, 1996), the Expanded Nurses Stress 

Scale (French, Lenton, Walter, & Eyles, 2000) and the Maslach Burnout Inventory 

(Maslach, Jackson, & Leiter, 1996). None of these measures directly addresses the 

nurses’ interaction with the built environment, making it difficult to ascertain how the 
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built environment influences these constructs. The Practice Environment Scale of the 

Nursing Work Index, the most commonly used measure to assess nurse work 

environments, also does not address the built environment. For this reason, many 

researchers create their own instruments. The 104-item tool created by (Smith, 

Schoenbeck, & Clayton, (2009) to assess workers perceptions of the quality of the 

intensive care physical work space is most commonly used in NICU research. While it 

has an adequate Cronbach’s alpha statistic, it has not undergone other psychometric 

testing and may not fully capture the impact of physical spaces on the breadth of nurses’ 

work. These limitations make the generation of new knowledge using survey methods 

difficult. 

The problem, then, is twofold. First, there is evidence suggesting that SFR layout 

has both positive and negative effects for nurses and families. While there is literature 

documenting the advantages and disadvantages of private rooms in the NICU, there is 

little thoughtful discussion of the trade-offs that occur for nurses, or how the benefits of 

the open-bay layout might be preserved in their work in SFR settings.  Second, survey 

methods may be unsuited to capturing the complexities of nursing work as it relates to 

physical spaces. Nursing work occurs within the constellation of the entire work 

environment, which includes both physical and psychosocial elements. Detailed 

descriptions of these relationships within the context of the NICU built environment are 

missing from the literature. This supports a qualitative approach as the most appropriate, 

describing what it is like for NICU nurses to provide care in an SFR NICU.  The impact 

of the SFR layout on families could be explored through the lens of nurses’ work with the 

parents of critically ill neonates. 
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Purpose of the Study 

 The purpose of this interpretive description study is to better understand how 

single-family room layout impacts nurses work. The research question is: What is it like 

for neonatal nurses to work in a single-family room NICU? 

Nursing Significance 

 Improved understanding of the articulation between the built environment and 

nurses’ work is the first step in using unit architecture as prevention or intervention in the 

workplace. Some authors have concluded that hospital architecture can be used as a 

means to improve employees’ job-related attitudes and commitment:  A 2014 study of 

early career nurses by Djukic et al. (n= 1,141) found that ratings of the hospital physical 

environment had a significant indirect effect on job satisfaction through variables such as 

workgroup cohesion, physician/nurse relations, quantitative workload, and negative 

affect. Sadatsafavi, Walewski, & Shepley (2015) found that in 698 hospital workers, the 

positive evaluation of the physical environment was significantly associated with 

decreased rates of job related anxiety, increased levels of job satisfaction, and increased 

levels of organizational commitment. 

 Smaller studies on single units also demonstrate the effects of the built 

environment on nurses’ work. Some have found that increased noise, which is moderated 

by the built environment, bears a significant positive correlation to occupational stress, 

burnout, and perceived job demands (Topf & Dillon, 1988; Morrison, Haas, Shaffner, 

Garrett, & Fackler 2003; Applebaum, Fowler, Fiedler, Osinubi, & Robson, 2010; 

Blomkvist, Eriksen, Theorell, Ulrich & Rasmanis, 2005; Wang et al. 2013). Other studies 

have found that exposure to daylight or a nature view over the course of the workday is 
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correlated with less stress in nurses. (Alimoglu & Domez, 2004; Pati, Harvey, & Barach 

2008).  In several studies of unit layout, decentralized nurses’ stations, thought to 

decrease walking distances and increase visibility, are associated with decreased social 

support or communication among nursing staff (Hua, Becker, Wurmser, Bliss-Holtz & 

Hedges, 2012; Gurascio-Howard & Malloch, 2007; Zbrowsky, Bunker-Hellmich, 

Morelli, & O’Neill, 2010; Trzpuc & Martin, 2010). These are all  important issues, as 

problems such as heavy workloads, burnout, poor communication and job dissatisfaction 

have been linked to failure to rescue, increased patient mortality, increased infection 

rates, and increased staff turnover in hospital care environments (Aiken, Clarke, Sloane, 

Sochalski, & Silber 2002; Aiken, Clarke, Sloane, Lake, & Cheney, 2008;  Cimiotti, 

Aiken, & Sloane, 2012).  Furthermore, the expense of new architecture, and the 

permanence of buildings once they are in place, underscores the importance of generating 

solid evidence in hospital design. Construction of an SFR NICU as compared to the open 

bay design is generally more expensive, totaling about 1.2 million dollars (Shepley, 

Smith, Sadler, & White, 2014). 

 Additionally, this study challenges the notion of “the design dilemma.” Previous 

research, both within NICUs (Domanico et al, 2012; Shahheidari & Homer, 2012) and in 

other hospital settings (Winkel & Holahan, 1985; Tanja-Dijkstra & Pieterse, 2011; 

Rashid, 2014) suggests that architectural changes that benefit patients (privacy) usually 

conflict with nurses’ needs (visibility). If one considers a “community” to be a group of 

people residing in the same place with common goals (Maurer & Smith, 2009), then 

nurses, families, and patients are part of the same community and their needs might not 

be as divergent as is currently thought. Indeed, aspects of the SFR environment that are 
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“bad” for nurses, such as the isolation derived from privacy, are probably also “bad” for 

families and patients, and vice versa. Providing work environments that allow nurses to 

interact effectively and compassionately with NICU parents is essential in the 

development of the maternal role and supports more positive outcomes for families 

(Fenwick, Barcaly, & Schmied, 2001a; Fenwick, Barclay, & Schmied, 2001b; Hermann, 

Wilson, & Wilhem, 2005).  

 Improving our understanding of the relationship between nurses’ work and the 

built environment has important implications. Results of this study will assist hospitals 

and occupational health professionals to better understand the impact of unit layout on 

nurses’ work; assist in the creation of a valid and reliable instrument that measures the 

congruence of hospital design with nurses’ work; suggest optimal unit layout 

configurations that support the community of occupants; and assist NICU nurses and 

nurse managers in preparing for SFR construction and the resultant changes. The results 

of this study may be generalized to nurses working in other NICUs. 

Conceptual and Theoretical Frameworks 

Conceptualization of Nurses’ Work: Physical, Psychological, and Emotional 

 Physical and psychological work. Physical work refers to the physical demands 

of the job and is typically described as having isometric and aerobic components 

(Karasek et al., 1998); for NICU nurses these would mainly involve walking but not 

lifting, and static postures such as standing over the basinet while leaning over slightly. 

Psychological work is more complex and difficult to measure, but could be described in 

terms of task complexity, decision making, and time pressures (Karasek et al., 1998; 

Tubbs-Cooley, Mara, Carle & Gurses, 2018). The effectiveness of mental functioning 
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and general fatigue are shown to depend on both psychological and physical loads 

(Karasek et al., 1998).  

 Work systems theory. Work systems theory is useful for describing the role of 

the physical environment in nurses’ physical and psychological work.  Derived from 

Donabedian’s (1966) structure-process-outcome theory, work systems theory suggests 

that physical work environments have a direct bearing on nurses, nursing tasks, use of 

technology and tools, and organizational approaches to care (Figure 1.5). This in turn 

impacts nurses’ work processes and both nurse and patient outcomes (Carayon et al., 

2014). These elements may be considered in the context of balance theory: wherein 

excessive demands may be generated by performance obstacles occurring in any of the 

individual elements in the model. These obstacles must be compensated by positive 

elements to achieve overall work system balance for nurses (Carayon et al., 2014).  
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 Emotional work. Often, the nursing profession is glibly referred to as 

“rewarding” in the popular media. A 2001 study by Henderson described nurses as 

having a high degree of satisfaction with the emotional rewards of their work, the value 

of emotional engagement in patient care, and nurses’ pride in their professional identity 

as a nurse. More often however, the nursing literature correlates the emotional work of 

nursing to negative outcomes. Emotional work refers to the control and discernment 

needed to display the appropriate emotions at the right time to the right people (Morris & 

Feldman, 1996).  For instance, nurses are expected to evince a calm and competent 

countenance, even during the most difficult life circumstances. For NICU nurses, most 

“emotion management” is focused around interactions with parents (Lewis, 2005). 

Cricco-Lizza (2014) studied emotional work in NICU nurses and found that emotional 

work occurs in the context of nurses’ emotional demands, such as working with unstable 

infants whose outcomes are uncertain, anxious parents, organizational changes in 

management, and regulatory constraints. She discussed NICU nurses’ tendency toward 

job stress, burnout and job dissatisfaction as the products of emotional over-work.   

Emotional work may indeed precede burnout, a significant problem among 

neonatal nurses (Oehler, Davidson, Starr, & Lee, 1991; Rochefort & Clarke, 2010; Profit 

et al., 2014; Twafik et al., 2017). Occupational burnout is described as having three 

components. First, feelings of emotional exhaustion occur—emotional resources are 

depleted, and the nurse no longer feels that they have the psychological resources to 

address patient and family needs. Emotional exhaustion leads to depersonalization, or 

feelings of cynicism toward the recipients of care. Finally, decreased feelings of personal 

accomplishment occur-- the tendency to evaluate your effectiveness and achievements as 
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a nurse negatively (Maslach et al., 1996). A concept analysis of emotional work in caring 

professions proposed that the antecedents of emotional work consist of the interaction 

between organizational rules and nurse and job characteristics, including emotional 

demands. The consequences of high levels of emotional work are burnout, stress, and job 

dissatisfaction. (Figure 1.6; Huynh, Alderson, & Thompson, 2008). 

 

Figure 1.6. A conceptual framework for emotional work. Adapted from Huynh et al., 2008. 

Conceptualization of the Built Environment 

 Work by Rapoport (1982) informed this study. The environment can be seen as a 

series of relationships between things and things, things and people, and people and 

people. In the case of the built environment, relationships are primarily spatial—objects 

and people are related through various degrees of separation in and by space. When 

environments are designed, four things are being organized: space, time, communication, 

and meaning (p. 178). The purpose of structuring space and time is to organize and 

structure communication, and this is done partly through organizing meaning (p.182). For 
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example, the presence of a bed in a single-family NICU room means to the parent that 

their presence in the room is encouraged or even expected. The nurse then assigns the 

meaning that the room “belongs” to the family, and she might knock before entering, 

communicating to the family that she acknowledges the room as “theirs’ and respects 

their need for privacy. Table 1.1 delineates the four concepts. 

 

Table 1.1. Organization of Built Environments (adapted from Rapoport, 1982) 

Construct Explanation 

Space • Three-dimensional extension of the world, i.e. regions 

in a building, furniture groupings.  

• Reflects the activities, values, and purposes of the 

groups doing the organizing  

• Can also reflect ideal images representing congruence 

between physical and social space. 

Time • the number of events per unit time and the distribution 

of activities in time 

• people may be separated in time as well as space 

• space and time interact to influence each other 

Communication • who communicates with whom under what conditions, 

how, when, where, and in what context  

• environments reflect, modulate, channel, control, 

facilitate and inhibit communication 

• privacy is also related to the organization of 

communication 

Meaning • materials such as signs, fabric, color, form, size, 

furniture, landscaping maintenance give the built 

environment physical expression and indicate to 

individuals how to behave  

 

Space Syntax Plan Analysis 

 Space syntax plan analysis (Zeisel, 2006) was used to study the layout of space 

and its connectedness to other spaces. The characteristics of space (Table 1.2) are capable 

of influencing social behavior. People make sense of their surroundings by using all of 
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their senses and then organizing, interpreting, and giving meaning to this sensory input; 

this interpretation in turn influences what people do in and what people do to their 

environments (p. 291). Visibility is the most important characteristic of space for NICU 

occupants. Nurses may find that their physical and mental work increases when their 

sightlines are obstructed, but lack of visibility may be appreciated when broaching a 

sensitive topic with parents and privacy is needed. 

 

Table 1.2. The Six Constructs of Space Syntax. Source: Adapted from Trzpuc & 

Martin, 2010.  
Construct Description 

Openness The degree of spatial enclosure 

 

Path length Number of spaces a person would have to pass through going 

from one space to another 

 

Connectivity The number of spaces directly connected to any single space 

 

Accessibility Spatial configurations in which a person passing through a 

series of spaces would end up back in the original space 

 

Degree of 

Control 

 

A social or behavioral correlate to the physical relationships of 

spaces in a plan 

 

Visibility Opportunity of people moving through a sequence of spaces to 

see into adjacent spaces 

 

Methods 

 Interpretive description (ID) was developed by Sally Thorne and her colleagues in 

the mid-1990s in response to a need to move beyond established qualitative 

methodologies to generate meaningful knowledge for clinicians (Thorne, Reimer, 

Kirkham & O’Flynn-Magee, 2004). ID generates questions from the evidence, and then 

pushes the researcher into the field to collect data in a way that is “logical, systematic, 
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and defensible” with the result of generating findings that are relevant to clinical practice 

(Thorne, 2008, p. 35).  

 The philosophical underpinnings of ID distinguish it from generic qualitative 

description and from studies that use blended approaches. (Thorne, 2008).  First, ID is 

inspired in part by the naturalistic inquiry tradition described by Lincoln & Guba in 1985 

and is therefore conducted in as natural a setting as possible and in a manner that respects 

the rights and comforts of the participants. Second, clinical insight is derived from the 

subjective, socially constructed experiences of the participants. While commonalities 

among experiences are drawn out, individual variations are also explored (Thorne, 2008). 

For instance, the “reality” of what physical spaces mean to nurses is constructed from 

multiple viewpoints, and some of these may be contradictory. Not all NICU nurses 

experienced unit layout in the same way. While difficulty related to loss of visibility was 

a common finding across interviews, the experience of this loss and what it meant to 

nursing practice varied among participants.  

Thirdly, ID studies recognize that participant’s experiences are embedded in times 

and local contexts (Thorne, 2008).  For example, the hospital in which the participants 

work underwent a NICU renovation at a specific point in time for specific reasons, and 

these reasons may be unique to the institution and arise in part from its history and 

traditions. These reasons may have influenced how nurses experienced their new unit. 

However, ID studies are careful to consider how findings might be independent of time 

and context (Thorne, 2008). So, while the experience of this group of NICU nurses was 

informed by time and place, there were some themes, such as the isolation of infants, 

which will resonate universally with all nurses.  
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Finally, interpretive description studies “acknowledge an inseparable relationship 

between the knower and the known, such that the inquirer and the ‘object’ of that inquiry 

interact to influence one another” (Thorne, 2008, p. 74). The researcher is the inquirer 

and the “object of the inquiry” is the relationship between neonatal nurses and their 

physical environment. This underscores the importance of researcher “location” at the 

onset of the study, in terms of theoretical allegiances, position within the discipline, and 

personal relationships to the ideas that they hold (Thorne, p. 64). Thorne (p. 68) suggests 

that discipline be taken “as theory,” meaning that the researcher should understand how 

their disciplinary training will inevitably shape what they decide to observe in the field, 

what they see when they make those observations, and what sense they make of the 

observations as they progress.  

Assumptions 

Prior to data collection in ID, researchers undergo “forestructuring” in which they 

examine the past experiences that they bring to the study and identify possible biases that 

might hamper understanding of participant meanings (Oliver, 2012). Forestructuring 

requires the researcher to locate their theoretical allegiances, locate themselves within the 

discipline, and locate their personal relationships to the ideas that they hold (Thorne, 

2008). As a student of occupational health, I studied in depth the strengths and 

weaknesses of Karasek’s demand-control-support theory of job strain. This is a bias 

inherent in how I interpret participants’ experiences. For instance, several participants 

reported long walking distances and poor visibility on the SFR unit, I thought of these 

comments as increasing demands on nurses while simultaneously decreasing control—

this would lead to more job strain. 
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Following Thorne’s suggestion that discipline be taken as theory, I acknowledge 

that I approached this study from the nursing discipline. I spent thirteen years working in 

two different Baltimore City emergency departments (ED); the second in particular had a 

very poor layout that was not conducive to the team nursing care model and which 

proved itself unsafe on more than one occasion—in two separate instances female staff 

members were choked by patients in corners of the department that were not visible from 

the nurses’ station. One staff member was unable to return to work after this incident. 

 My master’s degree in community and public health nursing taught me to 

consider groups of workers as an aggregate or community, and nurses as a community of 

workers have very specific exposures. I am particularly sensitive to issues of stress and 

burnout, having conducted my first research study on the relationship between self-care 

and burnout in emergency nurses. These experiences make me sensitive to the challenges 

of the individual nurse at work, and to the role of community in the work place. 

My interest in the built environment began during my master’s program, when I 

spent a two-semester internship with the director of materials management at a large 

teaching hospital. The hospital had recently finished construction on a Leadership in 

Energy and Environmental Design (LEED) certified trauma tower. The director was 

interested in developing research projects to test the effects of the built environment on 

nursing work, particularly time spent in value-added care. To do this, the hospital 

initiated a relationship with The Pebble Project, a non-profit organization which identifies 

built environment designs that measurably improve patient and worker safety, clinical 

outcomes, environmental performance and operating efficiency. Through the Pebble 
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Project, I was exposed to the principles of evidence based design and developed an 

interest in the effects of the built environment on nursing psychosocial health.  

The interview that provided my pilot data considerably impacted my view of the 

overall effect of buildings on the people that inhabit them. The participant’s descriptions 

of the struggles she and her colleagues underwent, before, during, and after the 

construction of their new NICU cast light on the advantages and disadvantages of 

providing nursing care in an SFR environment. The literature review accompanying this 

dissertation details the research examining these advantages and disadvantages. SFR 

units are advantageous in that they provide a calm, quiet and private environment for 

babies and their families, but are disadvantageous in that nurses may be compromised in 

their work because visibility on the unit is decreased. This hampers patient surveillance 

and communication among co-workers. There is also emerging evidence that SFR NICUs 

may have a detrimental effect on some families, cutting them off from others socially and 

physically, thus creating a more difficult work environment for nurses. Thus, my 

assumption toward this project is that the built environment moderates complex 

relationships among building occupants, specifically nurses, patients, and families in the 

NICU. 

Data Collection Procedures 

 Interpretive description studies often involve multiple data collection strategies to 

avoid overemphasizing interview data while neglecting the physical context (Thorne et 

al., 2004). This is particularly important when conducting a study that investigates 

nurses’ relationships with their built environment. This study collected data using 

observation, interview, and examination of collateral documents. 
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 Setting. The setting for this study was a NICU in a mid-sized urban teaching 

hospital in the mid-Atlantic region. It was first established as an 8-bed, open ward in the 

mid 1970’s. The transition to single-family rooms was completed in December 2010. 

This 26-bed, Level IIIB NICU cares for approximately 450 babies annually who are born 

prematurely, with congenital anomalies, or who require special monitoring and care in 

the newborn period. Parents are allowed to stay by their baby’s side 24 hours a day in a 

private, homelike environment to facilitate the bonding process.  

 The comprehensive care team includes neonatologists, neonatal nurse 

practitioners, respiratory therapists, social workers, audiologists, occupational and 

physical therapists, developmental specialists, lactation consultants, and approximately 

65 neonatal nurses. About one-third of these nurses were present at the move from open 

bay to single-family room design. Nurses are typically assigned one to three patients 

depending on acuity. 

 Gaining access. A neonatal nurse practitioner on the unit was the initial point of 

contact. She then provided referral to the nurse manager, who was the point of contact in 

planning data collection. After IRB approval was obtained from the university and the 

data collection site, the researcher introduced the study to nurses and other personnel, 

including patient care technicians, unit clerks, and physicians, during morning huddle on 

three shifts between May 25th and May 29th, 2017. The researcher also distributed an 

email (Appendix A) inviting nurses to participate in the study and posted a flyer 

(Appendix B) on the staff bathroom door, which serves as a communication point for the 

unit. Participants contacted the researcher directly by return email, phone call, or face to 

face contact.  
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 Observations (see Appendix C). Data collection began with grand tour 

observation, during which the investigator engaged in passive participation, observing the 

unit but not interacting with the participants, patients or parents to any great extent. 

Observation and recording took place as a “bystander or spectator” (Spradley, 1980, 

p.58). During observation, the researcher dressed professionally but comfortably, not in 

scrubs and not in a white coat.  If approached and questioned, the researcher would have 

used a scripted response, but this did not occur. Participants and others were able to view 

the researcher’s notes at any time; they could also refuse observation, although this did 

not happen over the course of the study. The researcher kept the nurse manager informed 

of planned observation times and maintained a presence at staff meetings that occurred 

during observation periods. 

During grand tour observation, the researcher answered the question: what are the 

major components of place, participants, and activities present on this unit (Spradley, 

1980, p.78)? The observation began with a hand-drawn sketch of the layout of the unit.  

Observation proceeded with describing the general features of the NICU, such as the 

approximate size, the number of rooms, the noise level, and the light level from both 

ambient and artificial sources. The researcher observed who was present in what areas at 

what times, and what activities were undertaken over the course of the shift.  The 

researcher also observed from several vantage points, such as hallways and nurses’ 

stations, but did not enter patient rooms.  

The grand tour aided in entering the setting through the development of trust 

(Hopkinson, 2011). The researcher observed portions of twelve different shifts, including 

morning and evening shift report and rounding. The researcher also observed two days in 
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succession, evening shifts, holidays, and weekends. Grand tour observations lasted 56.5 

hours and were completed between May 25th and July 7th, 2017 (Appendix D). Table 1.3 

gives examples of the things the investigator observed during the grand tour. 

The second phase of the observation consisted of mini tour observations, which 

deal with the interrelatedness of people, places, and activities (Spradley, 1980, p. 80). For 

this phase, nurses were recruited via email and flyer to allow the researcher to shadow 

them for the duration of several shifts. After reviewing the study information (Appendix 

E), the researcher collected demographic data (Appendix F) and observed individual 

nurses at work, including interaction with patients and families in the patient rooms. 

Table 1.3. Grand tour questions and examples of observations. Adapted from Spradley, 

1980, p. 82-83. 

Question  Examples of observations 

Can you describe all 

the: places on the unit? 

 

Patient rooms, hallways, nurses’ stations, medication rooms, 

supply rooms; description of noise and light levels in these 

places.  

objects on the unit? 

 

Isolettes, medical equipment, chairs, desks, etc.  

activities on the unit? 

 

Nurses’ physical work, medication administration, charting, 

care coordination, shift report, rounding, infection control 

time periods on the 

unit? 

 

The unit in terms of crowding, noise, and types of activity at 

different times of day  

actors on the unit?  

 

The people on the unit--occupation, gender, age, race 

goals of the unit? Goals that the nurses tried to accomplish-- safe, timely care, 

preparation of a family for discharge, get to lunch, leave on 

time 

 

feelings on the unit?  Happiness, contentment, fatigue, frustration 

Note. Unit does not have a breakroom. 

 

Each nurse was shadowed periodically over the course of her shift. Observations 

occurred on day and evening shift, weekends, holidays, for two successive shifts, and for 
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entire 12-hour shifts (Appendix D).  Examples of detailed mini-tour questions are shown 

in Table 1.4. If present, families were approached by the nurse and the researcher at the 

beginning of the shift for introductions and to obtain verbal consent for observations 

while the nurse was working in the room. During observation, the researcher interacted 

with nurses and families but remained cognizant of her role and did not distract from 

patient care. This mini-tour phase of data collection lasted an additional 54 hours, 

yielding approximately 110 total hours of observation. Other studies examining hospital 

workers and the built environment have used 4 to 264 hours of observation (Wang et al., 

2013; Gurascio-Howard & Lee, 2007; Hua et al., 2012; Smith et al., 2009; Zborowsky et 

al., 2010). 

Table 1.4. Mini-tour questions and examples of observations. Adapted from Spradley, 

1980, p.82-83. 

Questions Examples of Observations 

Where are objects 

located on the unit?  

Where in the room or unit equipment and supplies were 

located, where desks, chairs, doors, hand sanitizers were 

placed 

 

Where do activities 

occur? 

 

Where shift report, rounding, medication preparation occurred, 

what activities take place in rooms versus other areas 

 

Where do time periods 

occur?  

Where nurses spent most of their time 

Where do actors place 

themselves?  

Where in the room or unit the nurse and others tended to be, 

what paths were most heavily travelled 

 

Where do feeling states 

occur?  

Where feelings such as happiness, contentment, sadness, or 

frustration occurred  

 

Field notes. Field notes and drawings were recorded in pencil in a notebook. No 

identifying data was recorded, for example persons were referred to as “RN” or “nurse 

manager.” Rooms were only identified with numbers 1-26. No audio recording or 
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photography was used. Field notes were collected using the method suggested by 

Schatzman & Strauss (1973, p.100-101), which divides field notes into observation, 

theoretical, and methodological sections. Observational notes (ON) are statements 

bearing upon events experienced primarily through watching and listening. Each of these 

observations noted the date, time, and location on the unit. Theoretical notes (TN) 

represent a self-conscious attempt to derive meaning from the observational notes. For 

instance, the researcher noted nurses seated alone in patient rooms looking at their smart 

phones and theorized that private rooms may give nurses a needed respite if families are 

not present. Finally, methodological notes (MN) reflect an operational act completed or 

planned. For instance, the researcher noted the nurses repeatedly referring to a baby as 

needing “pacing,” yet observation suggested that they were not referring to cardiac 

pacing. The methodological note served to remind the researcher to seek clarification. 

Field notes were transcribed into Microsoft Word, during which time the researcher 

expanded on details. 

Throughout all observations, the researcher carrier outlines of Rapoport’s (1982) 

conceptualization of the built environment (Table 1.1), Zeisel’s 2006 Space Syntax Plan 

Analysis (Table 1.2), and Spradley’s (1980) guides for observation of place (Tables 1.3 

and 1.4). Periodically throughout grand tour and mini tour observation the researcher 

would consider these guides and theories, and make theoretical notes based on 

observation. The researcher was guided overall by the research question: what is it like to 

work in a single-family room NICU? and the conceptualization of nurses’ work as 

physical, psychological, and emotional. 
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 Interviews. The study began with observation, and interviews were interspersed 

throughout the observation period (Appendix D).  Interspersing observation and 

interviews supports constant comparative analysis, in which data analysis and data 

collection are concurrent (Thorne, 2008). Ongoing engagement in both types of data 

collection allowed the investigator to pursue new lines of inquiry during interviews as 

phenomena were observed, or to watch for specific behavior that a participant mentioned 

in interview. For instance, when the researcher observed nurses working toward goals on 

the unit, she was able to follow up on her observations during interviews to gain better 

understanding. 

Sampling methods. Interpretive description (ID) uses sampling methods derived 

from the specific research question and is informed by what is already known about the 

phenomenon (Thorne et al., 2004). Sample size is justified by the research question 

(Thorne, 2008, p. 94). In the problem of NICU design, the background literature reports 

both advantages and disadvantages to SFR layouts that are difficult to reconcile. 

Therefore, a larger sample size was needed so that a wide range of experiences can be 

documented. Interviews with ten participants, in combination with observation and 

examination of collateral documents, was anticipated to be the lowest number in which 

commonalities and important differences could be identified across interviews while also 

revealing new aspects of the phenomenon; an upper limit of twenty interviews was 

anticipated to be reasonable in terms of allowing close examination and meaningful 

interpretation for one researcher (Thorne, 2008, p. 96).  

 For this study, nurses were needed who know what it is like to work in a SFR 

NICU; therefore, any registered nurse working on the unit and providing direct care to 
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neonates was eligible to participate. Nurse practitioners were not eligible. Convenience 

sampling was used until redundancy occurred during data analysis, at the seventh 

interview. Recruitment then continued until the final sample size was determined by 

reflection of various ages, experiences, and shift times among nurses.  Demographic data 

was collected (Appendix F) and was used to describe the sample in the final reports. 

Nurses who participated in interviews may also have been observed in the mini-tour 

observations. Nurses who participated in the observation were not required to participate 

in an interview.  

Conducting interviews. Upon consenting to participate, participants were 

interviewed in the location of their choosing: their home, at work, or another convenient 

location. The principal investigator conducted all of the interviews, using the interview 

guide (Appendix G), which was constructed based the on the literature review and the 

guide used to collect the pilot data, which explored the experience of a NICU nurse 

moving from an open bay design to a single-family room design. The interview guide 

provided a framework which served as a starting point but remained flexible over the 

course of the interview (Thorne et al., 1997). Not all participants were asked exactly the 

same questions; questions were dropped or added depending on the progression of the 

study. Interviews lasted 45 minutes to an hour.  No follow up interviews were needed, but 

one participant did provide additional details to the researcher via email. 

Interviews were recorded using a digital recorder, then transcribed into Microsoft 

Word using a transcription service. The researcher then listened to each interview to 

address any errors made in transcription, and this was saved as a clean, identified file. 

Then, all identifying information such as names or locations was removed from the 
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transcript; this was saved as a cleaned, de-identified file. Each de-identified interview 

was numbered consecutively starting at one. All data was stored on a password protected 

device in password protected files in the researcher’s home. 

 Collateral documents. Finally, this study included examination of collateral 

documents. Blue prints, meeting minutes, policy and procedure manuals, and media 

coverage of the new unit opening were examined. Adding these data sources provided 

different information and historical insights not available in interviews (Thorne, 2008, p. 

82; Hodder, 2000).  Archival data pertaining to the history of the NICU and mother-baby 

care at the site was obtained through the hospital librarian. 

Analysis 

In ID, coding is undertaken using a broad-based scheme, so that the resulting 

collection of codes can be analyzed for thematic relationships (Thorne, 2008).  Cleaned, 

de-identified files notes and interviews were uploaded into QSR NVivo 10, the software 

used for coding. Interviews and field notes were coded separately, with preliminary 

coding occurring while new data was being collected, as knowledge gained from coding 

guided subsequent data collection and analysis. Preliminary coding categories included 

“privacy,” “visibility,” “noise,” and “communication.” Later codes were merged into the 

preliminary coding categories and sorted into themes. For instance, the researcher noted 

the difficulty in monitoring family activity and patient status in rooms that are distant 

from the nurses’ station. Nurses mentioned in conversation on the unit and during 

interview that they feel that safety is an issue, both in terms of patient surveillance and 

monitoring families. Therefore, “safety” as it relates to visibility was identified as a 

pattern in the data. Later, safety was merged into the overarching theme of nurses’ 
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emotional work, as lack of safety on the unit, particularly as it pertains to violent 

outbursts from families, contributes to emotional demands. 

Concurrently, significant data were separated from the insignificant, and 

variations within patterns became explainable.  For instance, the researcher noted, via 

signage on the unit and observation of huddles and staff meetings, that the unit has 

several goals that they work on together, i.e. minimizing infection and medication errors 

or encouraging professional development. However, when the researcher asked during 

interview, what are some goals that you have for yourself during the workday? she was 

met with confusion from the participant. In time, the researcher dropped this line of 

inquiry as a significant contributor to nurses’ work in single-family room NICUs.  

The researcher also developed inferences considering insight from other 

theoretical sources. The researcher formed inferences regarding nurses’ physical and 

psychological work in the single- family room setting using work systems theory and 

balance theory (Carayon et al., 2014). Huynh et al.’s (2008) conceptual framework for 

emotional work guided inferences regarding the role of unit layout on emotional demands 

and subsequent stress and burnout. Finally, the researcher considered how synthesized 

findings might be important to nursing and ergonomic researchers, and to neonatal 

clinicians preparing to undertake the transition to SFR layout. Providing practical 

guidance for clinicians is embedded in the epistemological history of interpretive 

description.  
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Trustworthiness of the Data 

Thorne (2008) cites four evaluative criteria that enhance the credibility of the 

study. First, there should be epistemological integrity, meaning that there is a clear line of 

reasoning supporting the methodological rules applied to the research process. This 

chapter describes the genesis of the research question, methodologies consistent with 

answering the question, and researcher biases and predispositions. Second, qualitative 

studies should demonstrate representative credibility, so that the theoretical claims that 

they make are supported by the sampling techniques, level of involvement in the setting 

and with the subjects, and methodological triangulation. Prolonged engagement in the 

SFR NICU and with the participants enhanced credibility (Erlandson, Harris, Skipper, & 

Allen, 1993) as did triangulation of data sources (Dreher, 1994; Hunt, 2009) using 

collateral documents.  

Third, a qualitative research report should reflect the analytic logic that guided the 

study, from the forestructuring through to the final interpretations (Thorne, 2008). The 

report should make obvious the investigators logic, to the degree that the reader can 

confirm or reject the credibility of the research (Morse, 1994). This study generated an 

audit trail, a reasoning pathway along which another researcher could walk with 

confidence (Erlandson et al., 1993). Scaffolding and forestructuring formed the head of 

the audit trail, followed by the researcher’s theoretical and methodological notes, and the 

coding scheme. Thick description, which selects pithy verbatim accounts to support 

reasoning, was also used to establish analytic logic (Glaser & Strauss, 1966; Thorne, 

2008, p. 225). 

Finally, qualitative research should make evident an interpretive authority, 

meaning that the reader should feel confident that the researcher’s interpretations are 
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trustworthy and fairly illustrate findings that are outside of their own bias or experience 

(Thorne, 2008). Therefore, Thorne (2008, p.159) recommends that during member 

checking, the researcher should ensure that they “have their facts straight,” but does not 

insist that participants be shown the final interpretation. Research participants should 

ensure the “descriptive validity” of a study, meaning that words were understood 

correctly, and that researcher has a “primary understanding” of the participant’s 

statements (Maxwell, 1992). During this study, member checks were performed at the 

interview, providing the participant with a data-close interpretation to ensure descriptive 

validity. For instance, the researcher asked, “I’m hearing you say that the SFR layout is 

more work for you because there are more mental and physical steps. Is that right?”  

Interpretive authority could also be enhanced by expert validation. However, 

Sandelowski (1998) recommends this strategy with caution, as an “outside” expert is 

unlikely to have been immersed in the study data. An outside expert may be useful is 

assisting researchers to ensure the “theoretical validity” (Maxwell, 1992) of an account, 

but they cannot validate that the theorizing fits all the data well. Likewise, they cannot 

validate that the coding categories fit all the data well, nor can they validate that the 

researcher “got it right” (Sandelowski, 1998). Instead, an outside expert may suggest that 

the “researcher got it wrong, by noting gaps, inconsistencies, blinders, and roads not 

taken in the analysis” (Sandelowski, 1998). This study utilized the dissertation chair, a 

methodological expert, and the committee, made up of clinical and research experts, to 

“serve as advisors, trouble shooters, and peer debriefers” (Sandelowski, 1998). 

Throughout data collection and preliminary analysis, the researcher maintained regular 

contact with the dissertation chair and methods expert as needed; after the third step of 
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“theorizing” was completed, the researcher consulted with the committee regarding her 

findings in accordance to their area of expertise.  

Protection of Human Subjects 

This study was considered exempt by the university and research site IRB. 

Psychological risks in this study were considered minimal. The researcher, a registered 

nurse, detected no signs of irritation or distress in participants during interview or 

observation.  Distraction was minimized by the researcher remaining passive during 

observation. A plan was in place to intervene on behalf of a patient if the researcher felt 

that patient safety was compromised. Nursing management would have been notified; 

however, it would not have been considered reportable to the IRB, as a violation of 

nursing practice would not be caused by the nurses’ participation in the research project 

(Office of Human Research Protection, 2007).  

The primary risk in this study was the loss of confidentiality. Given that 

participants were recorded while providing their opinions and impressions of workplace 

stressors, their voices could identify them, and it could be embarrassing or threatening if 

their comments became known. It is also possible that participants may recognize each 

other in the finished report. To minimize this risk, voice recordings of the interviews 

were sent to a transcriptionist, who signed an agreement to maintain strict confidentiality. 

After transcription, the recorded interviews were deleted.  Identifiable transcripts were 

assigned a number and were saved in password protected files on a password protected 

device. Every effort was then made to de-identify the transcripts. Names and place were 

removed. Occupations of other individuals reported by the nurses were only revealed if 

thought necessary to aid in understanding experience (Saunders et al., 2015). Identifying 
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family relationships that the nurses mentioned, and cultural or religious backgrounds 

were deleted. Idiosyncratic details, such as unusual medical cases, were also deleted if 

unnecessary to understanding (Saunders et al., 2015). Data analysis occurred on a 

password protected computer, and only de-identified data was analyzed. No data with 

identifiers left the researcher’s home. The researcher did not report the number assigned 

to an interview, and only referred to individuals as participants, to avoid linkage of data 

provided by the same participant throughout the final report (Saunders et al., 2015; Morse 

& Coulehan, 2012). Demographic data was reported in a way that did not allow 

identification of the participants. All identified files will be destroyed at the completion 

of the study.  

 Participants received a $10 gift card for participating in the interview or 

observation.  Participants may have benefited from this research in terms of self-

expression, expressing agency, and helping others (Opsal et al., 2016).  Participants 

entered the study voluntarily and were free to withdraw at any time. Supervisory 

personnel were not involved in recruitment. 

Summary of Manuscripts in this Dissertation 

 This dissertation contains three manuscripts. The first is the literature review, 

published in Health Environments Research and Design (Doede, Trinkoff, & Gurses, 

2018). This review concludes that while we know that SFR layout presents both 

disadvantages and advantages to neonatal nurses’ work, the mechanisms underlying the 

relationships between unit layout and the components of nurses’ physical, psychological, 

and emotional work are not well described or understood. The remaining two 

manuscripts address this gap in knowledge. The second manuscript addresses nurse’ 
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work demands and concludes that SFR layout increases these demands on nurses via 

limitations in visibility and proximity. Other organizational factors, such as use of 

technology and improvements in unit layout, may balance this effect. The third 

manuscript addresses nurses’ emotional work and concludes that SFR layout has a mixed 

effect on nurses’ emotional demands, and therefore a mixed effect on stress and burnout, 

depending on the individual qualities of the nurse. 
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CHAPTER TWO: LITERATURE REVIEW1 

Introduction 

 

 Neonatal intensive care units (NICUs) remain one of the few areas in hospitals 

that typically use an open bay (OPBY) layout for patient stay greater than 24 hours. The 

traditional NICU typically consists of four or more isolettes in a large room or “pod.” 

Nurses are assigned one to three patients depending on acuity (Rogowski et al., 2015), 

and the primary care model, in which an infant is assigned one nurse, is the usual mode 

of nursing care delivery (Mefford & Alligood, 2011; Spruill & Heaton, 2015). Nurses 

working in an open bay setting can easily adopt a team approach as needed to assist one 

another or provide coverage for breaks (Broom, Gardner, Kecskes, & Kildea, 2015). 

Excepting the use of open bay layouts, the NICU work environment is similar to other 

critical care areas in the hospital: neonatal nurses contend with heavy workloads, stiff 

time pressures, and staffing inadequacies, which is associated with poor nurse-reported 

quality of care (Rochefort & Clarke, 2010; Rogowski et al., 2013; Rogowski et al., 2015; 

Lake et al., 2016).  This literature review examines the relationship between unit layout 

and nurses’ work in neonatal intensive care units. 

The Open Bay Challenges: Noise, Privacy, and Infection Control 

 Nurses in OPBY NICUs share the space with infants, families, and an array of 

high tech equipment with reflective surfaces. This creates high noise levels, a persistent 

problem in the open NICU and in intensive care units in general (Konkani & Oakley, 

2012). Noise has long been recognized as an occupational hazard for nurses (Topf, 1988; 

Topf & Dillon, 1988) and may impact communication and job performance (Thomas & 

                                                 
1 Doede, M., Trinkoff, A.M., & Gurses, A. P. (2018). Neonatal intensive care unit layout and nurses’ work. 

Health Environments Research & Design Journal. 11(1), 101-118. 
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Martin, 2000). Infants exposed to high levels of noise exhibit difficulty sleeping and 

experience a variety of negative physiologic responses (Brown, 2009); parents find that 

the noise from monitor alarms adds to their anxiety and creates annoyance (Beck, Weis, 

Greisen, Andersen & Zoffman, 2009). 

 Additionally, privacy is compromised in an open layout; lack of privacy in the 

NICU interferes with family bonding, the exchange of private medical information and 

expression of breastmilk (Beck et al., 2009; Falck, Moorthy, & Hussey-Gardner, 2016). 

Perhaps most upsetting, there is no shield for families experiencing the range of 

emotional responses that occur in NICUs: joy, anger, or grief (Beck et al., 2009; Falck et 

al., 2016). Nurses and NICU families alike indicate that counseling, comforting, or 

teaching parents in an open room is more challenging (Beck et al., 2009; Cone, Short, & 

Gutcher, 2010; Hogan, Jones, & Saul, 2015). 

 Finally, infection control in an open room has been a concern since NICUs began 

housing neonates with infectious diseases alongside infants that were simply premature 

(Gluck, 1992). Today, hospital acquired infections are a leading cause of morbidity and 

mortality in NICUs (Dudeck et al., 2011); patient safety relies on the fastidious 

performance of complex anti-infection protocols by neonatal nurses providing routine 

care (Ceballos, Waterman, Hulett, & Makic, 2013). While open bay layout would seem to 

encourage the spread of microbes, some authors have suggested that successful 

implementation of these hospital-acquired infection “care bundles” hinges largely on the 

culture of the unit (Stevens & Schulman, 2012), a factor that could also be influenced by 

unit layout. For instance, delivering care in private rooms might discourage spontaneous 
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teaching (Walsh, McCullough & White, 2006) or allow nurses to “work around” a 

cumbersome protocol because their work is hidden.  

The Solution: The Single-family Room NICU 

 In the past 10 years, private rooms, or single-family rooms (SFR), have become a 

popular alternative to the traditional NICU layout (Song & Shepley, 2014). Research 

indicates that SFR layout decreases noise and healthcare acquired infection, improves 

infant sleep patterns and length of stay, and enhances family centered care and 

breastfeeding (Szymczak & Shellhaas, 2014; Domanico, Davis, Coleman & Davis, 2011; 

Stevens et al., 2012; VanEnk & Steinberg, 2011), thereby alleviating difficulties 

associated with the old layout. Nurses rate single-family room units as being quieter, 

more private, and better for patient care (Smith, Schoenbeck, & Clayton, 2009; 

Domanico, Davis, Coleman & Davis, 2010). However, nurses working in these new units 

must contend with obstructed sight lines between themselves, patients, and co-workers, 

and are therefore forced to work more independently and rely more heavily on the use of 

technology to communicate with each other and monitor patients (Shahheidari & Homer, 

2012). 

 Interestingly, there is emerging evidence that the SFR layout is not as beneficial 

for families as originally thought.  Domanico et al. (2010) found that parents actually 

preferred an OPBY NICU in regard to facilitating support from other parents, and Falck 

et al. (2016) found that parents feel more assured and secure being able to see all of the 

activity on the unit.  One case-control study examining the maternal and family effects of 

the SFR layout found that mothers in the SFR unit reported significantly more stress than 
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their OPBY counterparts (Pineda et al., 2012). Extending comfort to anxious parents may 

increase the perceived workload of the nurse (Beck et al., 2009).  

 These observations suggest that there are implicit “trade-offs” accompanying SFR 

layout for both nurses and families. Understanding these complex trade-offs, and their 

meaning for nurses’ work, is essential to designing care environments that benefit the 

entire community of unit occupants. Therefore, a literature review was undertaken to 

answer the question: when compared to open bay layout, how does a single-family room 

layout impact neonatal nurses’ work? 

Literature Search 

 This is a “generic literature review” using the typology described by Grant and 

Booth (2009), meaning an examination of the current literature that may include 

comprehensive searching or quality assessment. Articles for this review were identified 

by searching nursing and allied health data bases such as CINAHL, PubMed, and Scopus 

using the search terms nurs*/neonatal/single-family room/private room/open-bay/open-

ward/unit layout, and by searching reference lists of relevant articles and books. There 

were no constraints placed on date. Any study that evaluated the impact of SFR NICU 

layout as compared to OPBY layout on any aspect of nurses’ work was included. 

Excluded were non-English language studies, non-peer reviewed literature, reports that 

did not have a research question or use research methods, unpublished manuscripts, book 

publications, dissertations and symposia proceedings. 

Study Characteristics 

 The literature search yielded 13 articles dating from 2006-2015 for review. 

Details, including constructs and measures, are outlined in Table 2.1. Studies were 
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published in a variety of types of journals, indicating the multidisciplinary effort in this 

field of study:  five studies were published in medical journals, three in nursing journals, 

one in an occupational health journal, one in a behavioral health journal, and two in an 

architectural journal. All but two studies were conducted in the United States; one was 

conducted in Denmark and the other in Australia.  

 Studies were remarkably similar in their purpose statements; most (n=11) aimed 

to measure nurses’ satisfaction with, or perceptions of, the SFR layout and its overall 

quality. Most studies (n=8) used a quasi-experimental design in which the new SFR unit 

served as the “intervention;” four studies distributed a questionnaire before and after 

new-unit occupancy, and four studies used repeated measures in which two 

measurements occurred after new unit occupancy, ranging from 12 to 22 months post-

occupancy.  Two studies used a posttest only design, two used a case-control design in 

which the “control” was an open-bay unit, and the “case” was a SFR unit, and one study 

used a grounded theory approach. All studies took place within a single NICU with the 

exception of the case-control studies. Layout was the only independent variable examined 

in these studies, but a variety of constructs pertaining to nurses’ work were measured.   

 Except for one qualitative study, all studies used questionnaires with Likert type 

responses. Five studies used the untitled instrument created by Smith et al. (2009).  This 

is a 104 item instrument for nurses that deals with “major indicators of NICU occupancy 

quality.” It includes items that cover the physical environment, (noise, lighting, air 

quality, temperature, privacy, speech communication), patient care, the NICU job, 

interaction with the NICU patient care team and parents, interaction with NICU 

technology, and quality of life off the job. Two studies used a similar but shorter, 
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instrument created by Domenico, Davis, Coleman, and Davis (2010). This instrument 

contains 33 items covering nurses’ perceptions of the psychosocial work environment, 

workload, parental involvement, patient care, environmental quality (noise, lighting, 

privacy), utility (e.g. availability of supplies), and communication. These instruments are 

further described in Table 2.1. Three other studies used their own author created 

instruments, and three studies used measures exploring other constructs related to work 

(Table 2.1). Three studies used more than one questionnaire. Five studies also included 

data from open-ended written responses, interviews or focus groups, and one study 

incorporated observation. Significance testing was carried out by comparison of mean 

scores; no studies incorporated analysis to control for confounding variables. Only one 

study (Smith et al., 2009) cited a theoretical framework—a closed loop model of 

performance-design interaction in the workplace. Only one study (Swanson, Peters & 

Lee, 2013) supported the null hypothesis—that there would be no difference in the 

attitudes and perceptions of patients and healthcare providers regarding the NICU layout 

when transitioning from OPBY to SFR. 

Synthesis of Findings 

 Findings are presented according to the advantages and disadvantages to neonatal 

nurses’ work accompanying a change to SFR layout. Many studies reported both positive 

and negative effects resulting from this transition (Table 2.2). All but one study (Swanson 

et al., 2013) found that nurses’ work was favorably impacted in some way by the SFR 

layout.  
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Advantages to SFR NICUs 

 Improved quality of the physical environment. Eight of nine studies which 

questioned nurses on the quality of the physical environment reported that the quality of 

the physical environment improved (Table 2.1). Nurses participating in Smith et al. 

(2009) rated their new SFR NICU as having a significantly better physical environment, 

with the most substantial gains in staff and parental privacy and noise level. 

Unsurprisingly, these gains were still evident at the second observation post-construction, 

which occurred at 22 months. Watson, DeLand, Gibbins, York, and Robson (2014), 

another study using repeated measures and the Smith et al. (2009) tool reported similar 

results. Other studies using the Smith et al. (2009) tool but a pre-posttest design also 

reported significant gains in nurses’ perceptions of the quality of the physical 

environment (Stevens, Helseth, Khan, Munson, & Smith, 2010; Stevens et al., 2012), 

specifically noise, degree of privacy, and lighting (Bosch, Bledsoe, & Jenzarli, 2012).  

Stevens et al. (2012) also measured decibel levels and illumination before and after SFR 

construction, finding more than a 50% reduction of sound load in the SFR environment. 

However, the level of illumination both in work areas and at the bedside was below 

recommended standards.   

 Domanico et al. (2010) also reported significant improvements in nurses’ 

perceptions of noise level and lighting quality, as well as a decrease in foot traffic after 

conversion to SFR layout. Again, these gains were sustained at the second observation, 

which occurred at 18 months. Shepley, Harris and White (2008) used a case-control 

design to evaluate perceptions of nurses working in OPBY, SFR, and combination SFR 

NICUs using the Physical Environment Survey, and found that the SFR NICU received 

the highest ratings in terms of family privacy, noise level, lighting, and overall quality. 
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 Improved quality of patient care. Nurses in five studies reported that the quality 

of patient care improved. Nurses surveyed in Smith et al. (2009), Stevens et al. (2010) 

and Stevens et al. (2012), each of which used the Smith et al. (2009) measure, reported 

increased “quality of patient care.” On single items within this sub-scale, Smith et al. 

(2009) reported significant increases in the “ability to interact with NICU patients” and 

“organization of work.” These gains were maintained at the 22 month follow-up 

measurement. There were no changes in continuity of care. No discussion of how the 

SFR layout might have influenced these findings is offered. Likewise, Stevens et al. 

(2010) and Stevens et al. (2012) do not discuss the finding that nurses’ perception of the 

quality of patient care improved, and they do not report responses to single items within 

the sub-scale. However, nurses participating in the Cone et al. (2010) and Walsh, 

McCullough, and White (2006) studies believed that patient care improved related to the 

calm atmosphere that the SFR layout provides, which promotes sleep and family 

bonding.  

 One study also measured infant outcomes related to patient care. Stevens et al. 

(2012) measured the number of apneic events, and interval until full enteric feedings 

were established, finding that apneic events were significantly decreased in the SFR 

NICU, but in a very small sample (n=9). In a larger sample of 42 neonates, infants in the 

SFR NICU took significantly fewer days to establish full enteric nutrition. 

 Improved parent interaction. The Smith et al. (2009) study found a significant 

increase in nurses’ perceptions of “quality of interaction with parents,” a one-item 

measure, but did not discuss this particular result. Watson et al. (2014), using the same 

measure, found that nurse interactions with parents improved in the SFR layout, but only 
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at the 1 year follow up. The authors suggest that interacting with the parents in the private 

room allows for improved teaching and greater parent involvement in infant care, leaving 

parents more confident at discharge. Beck et al. (2009) and Hogan et al. (2015) reported 

similar findings, with Hogan et al. (2015) citing a “tailoring of care” that occurs in 

private rooms. 

 Nurse job satisfaction, stress and burnout.  The Shepley et al. (2008) study is 

remarkable in that its primary purpose was to explore the constructs of nurse stress and 

job satisfaction along with perceptions of unit layout (Table 2.1). The SFR NICU 

performed significantly better than the OPBY units on job satisfaction and all subscales 

of the stress measure. The authors suggest that differences observed on the death and 

dying subscale of the stress measures might be a result of the increased privacy that SFR 

NICUs afford for grieving parents, but they did not account for how unit layout might 

have reduced stress levels as it relates to the other subscales in the measure such as 

workload, interaction with patients and families, or problems with peers and supervisors. 

Likewise, Cone et al. (2010), Bosch et al. (2012), and Harris, Shepley, White, Kolberg, 

and Harrell (2006) also reported decreased stress in nurses in the SFR layout, each using 

a one-item measure. Mechanisms underlying the relationship of unit layout to job 

satisfaction were not discussed in any of these studies. Hogan et al. (2015) did not find 

any significant differences in job satisfaction between OPBY and SFR observations. 

 The study by Hogan et al. (2015) is notable in that it specifically addressed 

components of nurse burnout (emotional exhaustion and personal accomplishment) as 

dependent on unit layout (Table 2.1). The authors found that nurses in the new SFR 

NICU experienced greater feelings of personal accomplishment than they did in the 
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OPBY unit; analysis of interview findings suggested that this might be related to more 

private interactions with families, which led to parents being better prepared for 

discharge. There were no differences in emotional exhaustion. 

Disadvantages to SFR NICUs 

 Nine studies reported deleterious effects on nurses’ work after conversion to 

single-family rooms. Even in studies where nurses perceived that the quality of the 

physical environment had improved, there were unintended negative consequences for 

their work (Table 2.2). 

 Interaction among the NICU patient care team. Nurses in eight studies found that 

interaction among the care team, staff communication, or teamwork significantly 

decreased in the SFR NICU. Smith et al. (2009) found that the perceived “quality of 

interaction with the care team” did improve at the second post-occupancy measurement 

as compared to the first but was still significantly lower than the open-bay scores. The 

authors suggest that these differences resulted from “the more distributed spatial layout of 

the private room design, and consequent greater isolation and reduced interaction of 

NICU staff compared with the original OPBY design.”  Findings from the same study 

include 19 task activity observations of nurses before and six months after conversion 

(Table 1). Nurses were found in observation to interact with co-workers significantly 

more in the SFR layout, yet questionnaire data reflected lower quality of interaction 

among the care team. The authors discuss this “apparent contradiction” and suggest it as 

an area for future research. 

 Other studies using the Smith et al (2009) questionnaire reported similar findings 

(Stevens et al. 2010; Stevens et al. 2012; Bosch et al., 2012). Stevens et al. (2010) 
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included physicians and other personnel in the sample and found that only nurses 

reported a decrease in care team interaction. The authors mention that nurses may feel 

that fewer colleagues are available to them for assistance on a SFR unit, and that contact 

with physician staff is decreased. Bosch et al. (2012) found that in questionnaire 

responses, “ease of communication” on the SFR unit improved, but written responses 

contradicted this—nine nurses cited problems with staff support and teamwork.  

 Studies not using the Smith et al. (2009) tool reported the same disadvantage. 

Domanico et al. (2010) reported that communication among staff and staff support 

significantly decreased in the SFR unit immediately and 18 months after new unit 

construction. Hogan et al. (2015) and Walsh et al. (2006) both reported difficulty with 

staff communication in the qualitative portions of their studies. Similarly, via 

questionnaire in a posttest only study, Cone et al. (2010) reported that over one-third of 

nurses struggled with feelings of isolation from co-workers after conversion to SFR 

layout; feelings of isolation are also documented in the qualitative portion of the study by 

Hogan et al. (2015). Beck et al. (2009) reported the particular problem of nurses 

becoming “trapped in a room” in an emergency situation, unable to communicate to other 

staff their whereabouts, and the opposite scenario, in which the unit seems very quiet, but 

nurses are unaware that there is an emergency going on in another room. Specific 

compensations to guard against decreased staff interaction and isolation discussed by 

authors include staff holding frequent meetings, educational forums and debriefings, and 

use of a “voice activated system” to enable staff to connect (Watson et al., 2014; Beck et 

al., 2009; Walsh et al. 2006). 
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 Increased workload. Walsh et al. (2006), a posttest only study found that 70 

percent of participating nurses responded positively to the single item “SFR is harder on 

nursing staff.” Written comments attributed this to increased walking distances and 

greater difficulty visualizing several infants at once. Although Smith et al. (2009) 

reported significant gains over the OPBY layout in “on the job productivity” for nurses 

via a one-item measure, written comments indicated that increased walking distances in 

the SFR layout contributed to greater lower back and limb pain in participating nurses. 

The same comments also suggested that the spatial layout of the SFR contributed to a 

reduction in teamwork which translates to difficulties managing the unit and caring for 

patients and their parents adequately. The qualitative portion of Hogan et al. (2015) 

reflected similar findings and also noted that workloads increase when nurses are unable 

to educate several parents at once, as is possible in an OPBY layout. Beck et al. (2009) 

found that private rooms demand more personnel as nurses were unable to carry out as 

many tasks simultaneously as they once did on an open unit; this was supported by 

Domanico et al. (2010), which found that work was more physically demanding and that 

staff was less “willing to assist” in the SFR layout even after 18 months of adjustment. 

 Perceived decreased safety. A large minority of nurses in the two post-test only 

studies cited patient safety issues with the SFR layout: 20 percent of respondents in Cone 

et al. (2010) and over one-third of respondents in Walsh et al. (2006) felt that SFR layout 

was unsafe for the critically ill neonate. Authors in both studies attribute this to lack of 

visibility on the new unit. Likewise, nurses responding to a single item in the Domanico 

et al. (2010) study— “medical crises are seen early” scored the new SFR NICU 

significantly lower than their OPBY unit; this did not resolve at the 18-month follow-up 
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measure. Again, increased staffing is recommended—Walsh et al. (2006) specifically 

indicated that adequate staffing levels are essential in the private room NICU, as the 

obstructed sight lines make oversight of several infants and families impossible. The 

authors suggest that since not as many nurses can see an infant in a private room, the 

nurse manager or charge nurse should make “extra efforts” to visit each bedside. 

 Difficult interactions with family. In counterpoint to results citing improved 

interactions with families, the Beck et al. (2009) study points to a change in nurse and 

parent interactions in the single room setting that can be challenging for nurses’ work. 

While interacting in a private room made the nurses more attentive to the parents’ 

concerns, it also made them more sensitive to the parents’ anxiety, creating tension in the 

room and the desire to escape.  

Discussion 

  Most studies in this review (n=8) reported both negative and positive effects on 

neonatal nurses’ work resulting from the transition to SFR layout.  This suggests a 

complex situation in which trade-offs occur. There seems solid evidence that nurses find 

that the “quality” of the physical environment improves when the new unit opens, and 

this likely results from improvements in noise levels and privacy—the introduction of 

private rooms would consistently produce these effects. The main advantages to nurses’ 

work include a calm, quiet environment for interacting with parents and infants and 

possibly a less stressful work environment overall. However, the provision of patient 

privacy often results in decreased sight lines on the unit, and this has major implications. 

 Lack of visibility on SFR NICUs may be at the core of the disadvantages to 

nurses’ work. Visibility is necessary for easy surveillance of infants; it is also necessary 
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to quickly locate teammates for assistance and to oversee the general milieu of the unit. 

There may also be a connection between lack of visibility and concerns over patient 

safety, decreased communication and teamwork among staff, and feelings of isolation 

among nurses. All of these things, in addition to walking distances, may contribute to 

perceptions of an increased workload. In addition to decreasing professional 

communication, lack of visibility may also undermine the social support that makes 

working in a demanding job more manageable.  

 This review also found that private rooms impact nurses’ interactions with 

families, a major component of neonatal nurses’ work, but findings varied. Some studies 

reported a greater ease of interaction with parents in a private room, which translated into 

parents being more willing to participate in their infant’s care and better prepared for 

discharge. However, Beck et al. (2009) added another dimension: being alone in a closed 

room with distressed individuals can be burdensome for the caregiver.  

Current Level of Research 

 The research on this topic suggests an introductory understanding of the 

relationships between NICU layout and nurses’ work. Most studies in this review are 

quasi-experiments (n=8) that test the impact of SFR layout on NICU nurses’ perceptions 

of and satisfaction with the quality of the built environment. While this does lay the 

foundation for inference regarding the relationship of unit layout to nurses’ work, there 

are methodological limitations. Twelve out of thirteen studies in this review rely on 

survey methodology in a small sample on a single NICU, and most (n=10) used an 

author-created tool with limited or no psychometric testing (Table 1). Three studies 

(Smith et al., 2009; Bosch et al., 2012; Cone et al., 2010) reported qualitative findings 
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that were not reflected in the results of the survey portion of the study. The limited ability 

of these questionnaires to give shape to such a complex phenomenon or describe a subtle 

distinction makes the generation of new knowledge on this topic using survey methods 

difficult.  

 Replication within this literature base has established the groundwork for 

generating future research. Next steps include bolstering the knowledge base by using 

larger sample sizes and more sophisticated statistical techniques that allow the researcher 

to explore the relationship between satisfaction with the physical work environment and 

organizational factors such as satisfaction with leadership, or individual level factors such 

as overall job satisfaction or occupational stress. However, there are limitations to 

generating large subject pools, as units are finite as is their staff population. Also, 

comparisons across units can be challenging due to operational confounding variables. 

Larger studies of hospital workers have demonstrated that the physical environment is 

associated with workgroup cohesion, workload, and negative affect (Djukic et al., 2014), 

as well as decreased rates of job related anxiety, increased levels of job satisfaction, and 

increased levels of organizational commitment (Sadatsafavi, Walewski, & Shepley, 

2015).    

Directions for Future Research 

 This literature review opens several avenues for further investigation. First, a 

reliable and valid tool is needed to measure the congruence of unit layout to nurses’ 

work. Validity testing is especially important as nurses’ work is comprised of complex 

constructs such as “communication,” “patient care,” “safety,” and “satisfaction.” A 
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qualitative study would also be helpful in exploring these constructs in the context of unit 

layout and may reveal subtleties that are difficult to capture using survey techniques. 

 Second, there is little thoughtful discussion on the trade-offs suggested by this 

review, how they are incorporated into nurses work in private rooms, and how this might 

impact their work behaviors, attitudes, and occupational health.  For instance, it seems 

that nurses trade ease of communication and task sharing in the open bay layout for a less 

stressful work environment overall in the SFR layout. It is possible that nurses working in 

SFR units experience less occupational stress, while simultaneously experiencing barriers 

in communication and heavier workloads. It is unclear how these elements might be held 

in balance.  

 The mechanisms underlying the relationship between noise and nurses’ work 

could also be more fully explored. Less noise promotes worker concentration and may be 

related to stress reduction but being unable to hear the necessary noises on the unit, as 

well as see what’s going on, seems to be problematic. Again, a qualitative study may 

prove enlightening. 

 Most studies in this review lacked a theoretical framework – and this may be 

helpful in more fully describing the mechanisms between unit layout and nurses work. 

The Systems Engineering Incentive for Improving Patient Safety (SEIPS) model offers a 

useful guide to researchers. Nesting people among factors such as tools and technology, 

organization, tasks, and the internal (physical) environment, the SEIPS model illustrates 

how work systems influence physical, cognitive and behavioral processes, therefore 

influencing patient, professional, and organizational outcomes (Holden et al., 2013). For 

example, increases in privacy from SFR have resulted in changes in nurses’ sensory 
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input; this may impact their physical movements, thoughts and feelings, and interactions 

with others, and this may affect their work on their new unit. 

 It was also interesting to note that infection control, seen as a challenge to open 

bay layout that single-family room layout has overcome, was not discussed in detail in 

these studies. Cone et al. (2010) and Walsh et al. (2006) both employed a single Likert 

item to measure ease of handwashing. Both authors noted significant improvements in 

the SFR setting that they attributed to placement of sinks and hand sanitizers. No studies 

examined nurses’ perceptions of performing more complex infection control protocols in 

the SFR setting, even though performing these procedures is a dominant feature of 

intensive care nursing.  

 Finally, this literature review did not yield evidence that certain design elements, 

such as circular layout, decentralized nurses’ stations, or glass doors or partitions, might 

preserve some of the visibility benefits of open bay layout; this could be further explored. 

Also, similar to other literature reviews on this topic (Shahheidari & Homer, 2012), this 

review found that nurses lean more heavily on technology (telemetry, alarms, and 

portable phones) in a SFR unit for monitoring patients and connecting with each other. 

This move toward more technological forms of surveillance may impact nurses’ work in 

ways that have not been discussed. 

 Improved understanding of the articulation between unit layout and neonatal 

nurses’ work is a logical next step in evaluating unit architecture as prevention or 

intervention in the workplace. Further insight might be gained by considering nurses, 

families, and patients as part of the same community, with needs that may not be as 

divergent as is currently thought. Indeed, researchers might do well to challenge the 
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notion of the “design dilemma” which is reported in both the NICU design literature 

(Shahheidari & Homer, 2012; Domanico et al., 2010) and elsewhere (Tanja-Dijkstra & 

Pietrse, 2011; Rashid, 2014). The premise of the design dilemma is that design features 

that support patients well (e.g. privacy) are necessarily at odds with nurses’ needs (e.g. 

visibility). Aspects of the SFR layout that are detrimental for nurses, such as the nurses’ 

isolation derived from patient privacy, also may be detrimental for families and patients if 

their care is affected, and vice versa. Providing optimal work environments for nurses to 

interact effectively and compassionately with NICU patients and their families is 

essential in our shared goal of providing more positive outcomes for this population.  
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Table 2.1. Study summaries in chronological order. 

Author/Year Summary 

Harris, Shepley, 

White, Kolber, & 

Harrell, 2006 

Purpose: Explored the implications of SFR design as compared to 

open bay or combination layouts focusing on family experiences, 

neonate outcomes, and staff perceptions.  

Design: Case control survey with OPBY and SFR units.  

Constructs:  

• Quality of the physical environment 

• Stress, and job satisfaction 

Measures:  

• Author created questionnaire (8 items) containing items on 

psychosocial health (“atmosphere is tense and stressful for 

staff”) and perceptions of privacy and noise levels. 

• No psychometric testing 

Results:  

• N=48 SFR; 27 OPBY 

• The SFR layout was less stressful and depressing for both 

staff and families 

• Perceptions of privacy and noise levels improved 

Walsh, McCullogh, 

White, 2006 

Purpose: Reported the perceptions of NICU nurses after their move 

to an SFR unit. 

Design: Posttest only survey. 

Constructs: 

• Safety 

• Infant development 

• Parent satisfaction 

• Workload 

Measures:  

• Author constructed questionnaire (9 items) to identify 

benefits, risks, specific safety concerns in the SFR 

• No psychometric testing 

• Contained blank space for comments. 

Results:  

• N=127 

• Overall, nurses felt that SFRs were superior and better 

supported growing preemies 

• Over one-third felt that SFRs were dangerous for intubated 

babies, 

• 70% felt that the SFRs were “harder” on nursing staff 
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• Open responses indicated that the success of design hinges 

on adequate staffing, as sight lines decrease 

•  Communication, staff education and quality improvement 

challenges present in SFR NICUs. 

Shepley, Harris, & 

White, 2008 

Purpose: Explored the implications of SFR NICUs on nurses 

relative to OPBY. 

Design: Case-control survey with SFR, SFR – combo, and OPBY. 

Constructs:  

• Job satisfaction 

• Perceptions of the physical environment 

• Stress 

Measures: 

• Job Satisfaction Scale (subscale of the Nurse Stress Index; 

α=.90, some evidence of validity; Harris 1989) 

• Expanded Nursing Stress Scale. Contains eight subscales 

addressing death and dying, conflict with physicians, 

inadequate preparation, problems with peers and 

supervisors, workload, uncertainty, interaction with patients 

and families, and discrimination (α= .61-.88, established 

concurrent and convergent validity; French et al., 2000) 

• Satisfaction and Perception of Physical Environment tool; 

contains 25 items on noise, lighting, supervision, privacy, 

and interaction (adapted for staff from unpublished doctoral 

dissertation; Fournier, 1999). 

Results:  

• N= 75 with <30 in each group  

• SFR NICUs scored significantly better on nurse job 

satisfaction, stress, and perceptions of the physical 

environment. 

Beck, Weis, Greise, 

Andersen, & 

Zoffmann, 2009 

Purpose: Evaluated how a physical layout intervention “changed 

matters” for parents and health personnel. 

Design:  Focus groups; grounded theory.  

Results:  

• Five parents and 11 staff who had experienced the 

transition were interviewed after 3.5 months. 

• Parents were appreciative of privacy and felt that the infant 

and the room was “theirs.”   

• Staff cited issues with staffing, communication with 

families and other staff, being “trapped” in a room, and 

feeling like a visitor in the patient’s room. 

Table 2.1 continued 
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Smith, Schoenbeck, 

& Clayton, 2009  

Purpose:  Assessed staff perceptions and performance pre and post 

move from an OPBY to SFR NICU design. 

Design:  

• Repeated measures survey design--questionnaires were 

distributed before, six months, and 22 months post 

occupancy of the SFR NICU.  

• Task observations and interviews were also performed. 

Constructs:   

• Quality of the physical environment 

• Staff performance 

• Patient care 

• Communication 

• Quality of life 

Measures: 

• Author created 104-item instrument for nurses that dealt 

with “major indicators of NICU occupancy quality” (α>.70; 

no validity testing) 

• Items covering the quality of the physical work 

environment (noise, lighting, air quality, temperature, 

privacy, speech communication), patient care, their NICU 

job, interaction with other members of the NICU patient 

care team and parents, interaction with the NICU 

technology, and their quality of life off the job 

•  Space for written responses.  

• Task activity observations before and six months post 

occupancy 

• Activities included “interact with patient”, “interact with 

co-worker”, “interact with family,” and “interact with 

physician”  

• Measured in average number of times observed per minute 

• Each observation lasted 1 hour.  

• No interrater reliability. 

Results: 

• Survey: N= 65, 65, and 75 at T1 T2 and T3.  

• Results at 22 months offered “no meaningful changes” 

from the 6 month post-occupancy measurement 

• Average rankings for the two post-move SFR surveys were 

significantly lower for quality of interaction with nurses 

and house staff, supervisors, physicians and NPs, but no 

Table 2.1 continued 
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significant change for patient or parent interaction quality 

• Average rankings were improved in areas of overall 

physical environment, patient care, job technology, and off 

the job quality of life 

• Written survey responses indicated increased difficulty in 

the SFR unit with ergonomic flaws, patient care, spatial 

layout, problems with technology, and unit management. 

Privacy and perception of quality of the physical 

environment improved. 

• Observations: N=19 task analysis observations pre-move; 

21 observations post-move 

• Nurses were found to interact with co-workers significantly 

more often in a SFR environment.  

• Interviews: Reported as “staff interview responses largely 

agree with the occupancy quality perceptual survey ranking 

results.” 

Cone, Short, & 

Gutcher, 2010 

Purpose: Reported on the perceptions of an interdisciplinary staff 

one year after the move from an open bay design to a single-family 

room NICU. 

Design:  Posttest only survey design.  

Constructs:  

• Stress 

• Patient care and safety 

• Staff isolation. 

Measures:  

• Author created questionnaire containing 11 items on staff 

perceptions of patient care, stress, patient safety, hand 

hygiene, isolation, and organization 

• No psychometric testing 

• Questionnaire contained some open ended questions. 

Results:  

• N=79 

• Compared to the open unit, the SFR design was deemed 

better for patient care, less stressful for staff, with an 

improved physical environment.  

• About 20% felt that the private rooms were unsafe for 

intubated infants 

• Over one third felt isolated in their new unit 

• Open-ended responses indicated that what nurses “liked 

Table 2.1 continued 
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most about their new unit” is increased family privacy; 

what they “miss most about their old unit” was accessibility 

of co-workers and being able to visualize several infants at 

once. 

Domanico, Davis, 

Coleman, & Davis, 

2010 

Purpose: Compared satisfaction levels of families and healthcare 

staff across NICU facility designs. 

Design:  Repeated measure survey--two post move observations 

occurred at 16 and 18 months.  

Constructs:  

• Quality of the physical environment 

• Stress 

• Workload 

• Patient care 

• Privacy  

• Communication. 

Measure:  

• Author created questionnaire with 33 items covering 

perceptions of the psychosocial work environment, 

workload, parental involvement, patient care, 

environmental quality (noise, lighting, privacy), utility, and 

communication 

• No psychometric testing. 

Results: 

• N=42, 34, 52 nurses at T1, T2 and T3 

• Staff perceptions varied with position, previous training, 

and experience level 

• Nurses initially found every aspect of the SFR work 

environment more unfavorable, but favorable perceptions 

increased at 18 months, specifically in areas of “convenient 

parent visits”, noise, and privacy for family bonding 

• Perceptions of communication among staff and staff 

support remained significantly lower 

• Staff also perceived the work as more demanding, and that 

medical crises were not “seen early.” 

Stevens, Helseth, 

Khan, Munson, & 

Smith, 2010 

Purpose: Compared perceived workplace quality in NICU staff in 

an OPBY vs. SFR NICU. 

Design: Pre-posttest survey design with posttest occurring 10 

months after occupancy. 

Constructs:  

• Quality of the physical environment 

Table 2.1 continued Table 2.1 continued 
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• Communication 

• Quality of life 

• Patient care and safety. 

Measure:  

• Used a modified version of the Smith et al. (2009) tool with 

88 items 

• Contained space for written responses 

Results:  

• N(pretest)= 54; N(posttest)=62 with 20 paired responses 

•  Staff reported no changes in quality of employment, 

interaction with NICU team, or off job quality of life 

• Quality of the physical environment, quality of patient care, 

job quality, health, safety, and security in the NICU, 

interaction with technology, and overall job satisfaction 

were all significantly improved 

• Only nurses reported decreased quality of interaction with 

other members of the team. 

Bosch, Bledsoe, & 

Jenzarli, 2012 

Purpose: Explored staff nurses’ perceptions of the safety and 

quality of the SFR NICU work environment. 

Design: Pre-posttest survey--posttest distributed nine months post 

occupancy.   

Constructs:  

• Quality of the physical work environment 

• Patient care and safety 

• Infant development 

• Communication  

• Stress and job satisfaction 

• Staff isolation. 

Measure:  

• Modified version of tool created by Smith et al. (2009) with 

30 items 

• Contained some open ended questions. 

Results:  

• N(pretest)=81; N(posttest)=40 

• Staff rated the new unit as improved in almost all 

categories 

• No changes in feelings of isolation or quality of patient care 

• In open ended responses, the biggest fear prior to the 

transition was related to visibility. Most nurses’ fears were 

Table 2.1 continued 
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not realized. Nine stated that their worst fear was realized, 

these were related to staff support, teamwork, and NICU 

becoming a hotel for family. 

Stevens, Helseth, 

Thompson, Pottala, 

Akram Kahn, & 

Munson, 2012 

Purpose: Summarizes the results of a comprehensive comparison 

of open-bay (OPBY) and single-family-room (SFR) neonatal 

intensive care unit (NICU) designs. Contained 32 primary 

hypotheses. 

Design: Pre-posttest survey design with posttest occurring 5 to 12 

months post occupancy. 

Constructs:  

• Quality of the physical work environment 

• Communication 

• Patient care and safety 

• Staff anxiety. 

Measures:  

• State Trait Anxiety Inventory (α=.86-.95; evidence of 

construct and concurrent validity; American Psychological 

Association, 2016) 

• Modified version of the tool used by Smith et al. (2009) 

Results:  

• N=31 paired responses for the State Trait Anxiety measure; 

no significant changes 

• No N reported for the environment of care questionnaire 

• Significant reduction in the quality of nurse interaction with 

the health care team at the post-test 

•  Improvements noted in the quality of physical work 

environment, the quality of patient care, safety and security, 

and interaction with technology. 

 

Swanson, Peters, & 

Lee, 2013 

Purpose: Assessed the attitudes and perceptions of patients and 

healthcare providers regarding the NICU environment while 

transitioning from OPBY to SFR. 

Design: Repeated measures survey at one month and 18 months 

post occupancy. 

Constructs:  

• Quality of the physical environment 

• Teamwork and communication 

• Infant development. 

Measure:  

• Author created questionnaire containing 22 items on 

Table 2.1 continued Table 2.1 continued 
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teamwork, communication, and infant neurodevelopment, 

appeal of the physical environment, safety, and privacy 

• No psychometric testing. 

Results:  

• N=42, 58 and 51 at T1, T2, and T3 

• Some differences at T2, but by T3 there were no significant 

differences in attitudes and perceptions as compared to T1. 

Watson, DeLand, 

Gibbins, York, & 

Robson, (2014). 

Purpose: To determine whether there were differences in staff 

quality of work life and parent satisfaction when a NICU converted 

to SFR rooms from OPBY. 

Design:  

• Repeated measures survey at six months and one year post 

occupancy 

• Only nurses participating at T1 were invited to participate 

at T2 and T3 

Constructs:  

• Quality of physical environment 

• Privacy 

• Staff performance 

• Communication. 

Measure: Modified version of tool created by Smith et al. (2009) 

with 60 items. 

Results:  

• N= 55, 56, and 9 at T1, T2, and T3.  

• At T2 and T3, nurses reported significant improvements in 

quality of the physical environment, ability to concentrate, 

family and staff privacy, and ease of communication 

• At T3 only, improvements included the ability of staff to 

interact with parents, on the job productivity, and staff 

morale. 

Hogan, Jones, & 

Saul, 2015 

Purpose: Examined the impact of NICU design on nursing staff in 

terms of job demands and resources, and employee adjustment. 

Design:  

• Pre-posttest survey with posttest occurring 6 to 10 months 

post-occupancy 

• Interviews were performed after the survey study; it is 

unclear if these were individual or focus group.  

Constructs:  

• Turnover 

Table 2.1 continued 
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•  Job satisfaction and burnout 

• Workload 

• Staff isolation 

• Peer and supervisor support. 

Measures:  

• Two subscales of Maslach’s Burnout Inventory were used: 

Personal Accomplishment, (α= .71); and Depersonalization, 

(α=.79). Extensive convergent and discriminate validity 

testing (Maslach, 1996). 

• Modified version of the tool created by Domanico et al. 

(2010) used to measure workload and isolation.  

• Single author created item to rate job satisfaction on a 7-

point scale. 

• Peer and supervisor support questionnaire (α=.96) and 

turnover intention questionnaire (α=.80) were based on 

Michael (2012). 

Results:  

• N (pretest) = 22; N (posttest) = 29. 

• The SFR NICU was perceived as more isolating with an 

increased workload 

• SFR nurses reported increased personal accomplishment 

• No differences in job satisfaction, emotional exhaustion, or 

turnover intentions 

•  Interview data confirmed feelings of isolation in nurses, 

increased workload, and decreased communication. 

However, some nurses felt that the benefits to families 

outweighed this. Job satisfaction increased for some nurses 

due to better engagement with parents in private rooms. 
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Table 2.2. Studies supporting advantages and disadvantages to single-family room 

layout. 

Advantages Disadvantages 

 

Improved Quality of the Physical Environment 

Shepley et al., 2008 

Smith et al., 2009 

Domanico et al., 2010 

Stevens et al., 2010 

Stevens et al., 2012 

Bosch et al., 2012 

Watson et al., 2014 

 

 

Decreased Interaction Among Care 

Team 

Walsh et al., 2006 

Smith et al., 2009 

Beck et al., 2009 

Stevens et al., 2010 

Domanico et al., 2010 

Bosch et al., 2012 

Stevens et al., 2012 

Hogan et al., 2015 

 

Improved Quality of Patient Care 

Walsh et al., 2006 

Smith et al., 2009 

Cone et al., 2010 

Stevens et al.,2010 

Stevens et al., 2012 

 

Increased Workload 

Walsh et al., 2006 

Beck et al., 2009 

Smith et al., 2009 

Domanico et al., 2010 

Hogan et al., 2015 

 

Improved Parent Interaction 

Smith et al., 2009 

Beck et al., 2009 

Watson et al., 2014 

Hogan et al., 2015 

 

Decreased Safety 

Walsh et al., 2006 

Cone et al., 2010 

Domanico et al., 2010 

 

Decreased Nurse Stress/Burnout, Increased Job 

Satisfaction 

Harris et al., 2006 

Shepley et al., 2008 

Cone et al., 2010 

Bosch et al., 2010 

Hogan et al., 2015 

 

Difficult Interactions with Family 

Beck et al., 2009 

 

Note. Each study may be in more than one category. 
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CHAPTER THREE:  QUALITATIVE ASSESSMENT OF THE IMPACT OF 

UNIT LAYOUT ON NEONATAL NURSES JOB DEMANDS 

Introduction 

      Neonatal intensive care units provide a unique opportunity to study the impact of the 

hospital built environment, specifically unit layout, on nurses’ work. Over the past twenty 

years, neonatal intensive care units (NICUs) have transitioned from an open bay (OPBY) 

layout, with infants, families, and nurses located in a large room, to a private, single-

family room (SFR) design that resembles a typical adult inpatient unit. OPBY NICUs, 

while allowing for greater visibility and teamwork among nurses, are problematic in 

terms of crowding, noise, spread of hospital acquired infections (HAI), and lack of family 

privacy. Indeed, the introduction of SFR design in the NICU has been found to decrease 

HAIs, improve infant sleep, and enhance family centered care and breastfeeding 

(Domanico, Davis, Coleman & Davis, 2011; Stevens et al., 2012; VanEnk & Steinberg, 

2011). Other research indicates that the overall hospital physical environment influences 

outcomes important to nursing, such as job satisfaction, workgroup cohesion, 

physician/nurse relations, quantitative workload, job related anxiety, and levels of 

organizational commitment (Djukic et al., 2014; Sadatsafavi, Walewski, & Shepley, 

2015). 

Though there are benefits to SFR design, SFR NICUs present certain challenges 

for nurses’ work, with deleterious effects on communication the most commonly reported 

problem. 2015; Walsh et al. 2006). Using a repeated measures pre-post-test design, Smith 
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et al. (2009) found that nurses’ perceived “quality of interaction with the care team” was 

significantly lower in the SFR NICU than in their previous open bay unit, almost two 

years after the transition. Authors suggested that individual rooms reduced team 

interaction, as staff is blocked from sight when they are performing patient care, making 

it difficult for staff to locate each other easily. In a posttest only study, Cone et al. (2010) 

reported that over one-third of nurses felt isolated from co-workers after conversion to 

SFR layout; this was also documented by Hogan et al. (2015). Beck et al. (2009) reported 

nurses becoming “trapped in a room” in an emergency situation, unable to easily alert 

other staff. Coworkers were unaware of emergencies that might be occurring in another 

room because the unit acoustics did not allow sounds to travel.  

Additionally, Walsh et al. (2006) found that 70 percent of nurses who had 

transitioned to a SFR NICU responded positively to the single questionnaire item “SFR is 

harder on nursing staff.” Written comments attributed this to increased walking distances 

and greater difficulty visualizing several infants at once, given the walls and doors 

surrounding each infant.  Beck et al. (2009) found that private rooms demanded more 

personnel as nurses were unable to carry out as many tasks simultaneously as on an open 

unit. Smith et al. (2009) documented that increased walking distances in the SFR layout 

contributed to greater lower back and limb pain in some nurses. 

Current research suggests that SFR units have a mixed review, offering 

advantages over older layouts, but introducing disadvantages that increase work demands 

for nurses. This is important, as studies have found that neonatal nurses already contend 

with heavy workloads, time pressures, and staffing inadequacies, which are associated 

with poor nurse-reported quality of care (Rochefort & Clarke, 2010; Rogowski et al., 
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2013; Rogowski et al., 2015; Lake et al., 2016).  Neonatal nursing practice would benefit 

from more detailed descriptions of the impact of unit layout on nurses’ work. Therefore, 

the purpose of this study is to more fully describe how SFR layout impacts neonatal 

nurses’ work demands. From this, we will be able to instruct nurses, hospital 

administrators, and architects as to how unit layout can better support nurses’ work.  

Conceptual Framework 

The conceptual framework is adapted from the Systems Engineering Initiative for 

Patient Safety (SEIPS) model (Carayon, et al., 2014) which is derived from Donabedian’s 

(1966) structure-process-outcome theory. The SEIPS models suggests that the built 

environment of the hospital has a direct bearing on nurses, nursing tasks, use of 

technology and equipment, and organizational approaches to care. These elements are 

considered in the context of balance theory: excessive demands are generated by 

performance obstacles occurring in the individual elements in the model. These obstacles 

must be compensated by positive elements to achieve overall work system balance for 

nurses (Carayon et al., 2014). Performance obstacles might be workspace design flaws 

(e.g. poorly designed unit) or work system conflicts (e.g. caring for time-consuming 

family needs, unavailability of essential equipment, delays in receiving instructions or 

medications) that can lead to suboptimal job performance in nurses. SFR layout may 

introduce some performance obstacles for nurses, such as decreased visibility, but also 

introduce some balancing elements, such as an overall reduction in noise levels. 
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Methods 

Design 

This research used a qualitative design, allowing for an in-depth understanding of 

the complex interrelationships among nurses’ work and unit layout. Interpretive 

description, which guides researchers in answering research questions relevant to the 

clinical setting, was the qualitative methodology underpinning the design (Thorne, 2008). 

This approach borrows from naturalistic inquiry (Lincoln & Guba, 1965) by utilizing the 

qualitative methods best suited to answer the research question (Thorne, 2008). 

Specifically, this study used ethnographic techniques: the researcher performed grand 

tour observations, interviewed nurses, performed direct observation of individual nurses, 
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and examined collateral documents. A constant comparative analytical approach was 

used to analyze observation and interview data (Glaser & Strauss, 1965).  

Setting and Sample 

The research setting was a 27-bed SFR NICU in a mid-sized urban teaching 

hospital.  Because staff nurses provide most of the hands-on care and experience unit 

layout most directly in their practice, all staff nurses were invited to participate. 

Managerial nurses and supervisors were excluded. Recruitment was done via email, flyer, 

and face-to-face interaction. Convenience sampling was used to obtain the nurse 

respondents from the participating NICU, with emphasis on obtaining nurses of various 

ages, experience levels, and work shifts. The study was explained to participating nurses 

verbally and via printed material prior to data collection and was deemed exempt by 

institutional review boards at the study site and the University of Maryland, Baltimore. 

Data Collection 

Grand tour observations. Data collection began with grand tour observations 

and was guided by Spradley’s (1980) work on participant observation, which emphasizes 

the importance of conducting observations of locations where participants perform 

specific activities. For instance, nurses were observed to determine where on the unit 

patient surveillance and communication activities took place. Grand tour observations 

occurred over six-weeks, for a total of 56.5 hours, with each observation lasting 90 

minutes to several hours, over 12 different shifts. Observations included morning and 

evening shift report, rounding, evening shifts, holidays, and weekends. The researcher 

observed from several different vantage points on the unit but did not enter patient rooms 
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unless invited by a nurse. The researcher completed the grand tour when no new patterns 

in unit activities were identified.  

Direct observations. During direct observations, the researcher shadowed 

participating nurses, entering patient rooms to observe nurses interacting with patients, 

families, and each other. This phase lasted an additional 54 hours over 10 weeks, for a 

total of 110 hours. Observations took place on day and evening shifts, weekends, 

holidays, successive shifts, and for entire 12-hour shifts. The nurses were shadowed 

periodically over the course of their shift.  If families were present, the NICU nurse and 

the researcher introduced themselves early in the shift and obtained verbal consent from 

family members to observe in the patient room. The researcher interacted with nurses and 

families but did not distract from patient care or collect any identifying patient 

information. The researcher completed direct observation when no new patterns in 

behavior were evident. 

All observational notes were handwritten, collected using the method described 

by Schatzman & Strauss (1973), which directs the researcher to organize notes into three 

categories: observational, an account of observed behavior; theoretical, an account of 

ongoing analysis and interpretation; and methodological, an account of inquiries to 

pursue. The researcher typed handwritten notes into Microsoft Word within one week of 

collection, adding additional details during this time.  

Semi-structured interviews. NICU staff nurse interviews began during grand 

tour observations and continued until direct observation began. Participants were 

interviewed in the location of their choosing for 45-60 minutes.  The interview guide was 

derived from the literature review, which suggested that elements of SFR layout such as 
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visibility, privacy, noise, and communication might have bearing on nurses’ work 

demands.  The opening question was “Tell me what it is like to work in the NICU.”  If 

the nurse had prior NICU experience in an OPBY unit, they were asked “Tell me what it 

is like to work in a single-family room NICU.” The interview guide served as a starting 

point but remained flexible over the course of the interview (Thorne et al., 1997). The 

researcher noted patterns to nurses’ work demands at the seventh interview but continued 

to perform further interviews to verify that no new patterns would emerge as more nurses 

were added to the sample. Interviews were recorded and transcribed via a transcription 

service into Microsoft Word. QSR NVivo 10 was used for organizing and managing the 

clean, de-identified field notes and interviews.  

Data Analysis 

Analysis began during the grand tour observation and continued as observational 

notes and interviews were transcribed. During observations, the researcher reflected on 

her notes and data from early interviews. Shift reports, patient assignments, policy 

guides, unit notices, and cards and notes from families were also examined as collateral 

documents. As data collection progressed, the researcher employed constant comparative 

analysis to guide subsequent observations and interviews. Analytical notes were added to 

transcripts, including questions and theoretical paths to pursue. The researcher created 

initial codes such as privacy, visibility, noise, and communication. Later sub-codes 

included informal communication, under communication, alarms under noise and a new 

code of hunting and gathering, meaning searching for supplies. Codes were then 

collapsed into themes to merge and explain patterns and experiences within the data. The 

conceptual framework guided interpretation. 
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 The credibility of this study was supported by prolonged engagement at the study 

site and the audit trail, which was comprised of the researcher’s analytical notes, the 

coding scheme, and triangulation of data sources (Erlandson, Harris, Skipper, & Allen, 

1993; Dreher, 1994; Hunt, 2009). Thick description was used to demonstrate analytic 

logic (Glaser & Strauss, 1966; Thorne, 2008). To ensure descriptive validity, member 

checks were performed during many interviews by asking questions such as, “It sounds to 

me like between managing the phones, and managing the alarms, you’re walking around 

more and having to take more steps, including mental steps and physical steps to check 

on the baby. Is that right?”  Dissertation committee members assisted with analysis and 

interpretation and were sources of expert validation. They acted as “advisors, trouble 

shooters, and peer debriefers” (Sandelowski, 1998). 

Results 

Sample Characteristics 

Fifteen (N=15) female nurses participated: eleven in interviews and eight in direct 

observations; four participated in both activities. The average age was 42; three nurses 

were younger than 30, and five described themselves as other than Caucasian. All held a 

bachelor’s or graduate degree. The average number of years spent working as an RN was 

17, and most (N=8) participants had been working in the NICU for over 10 years. Over 

two-thirds of the participants (N=11) had work experience in SFR and OPBY NICUs and 

reported working full time. About half (N=8) reported working some or only night shifts. 

Unit Layout and Nursing Care Organization 

The unit was L-shaped with 14 rooms in one hallway and 11 rooms in the other 

hallway. Two rooms were designated as twin rooms. The unit had two centralized nurses’ 
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stations, one in each hallway, one with a direct sight line to four rooms; the other with a 

direct sight line to only one room. Both nurses’ stations were located near one of two 

medication rooms. Clean equipment, the nutrition room, and clean linen were all 

centrally located. Clean supply storage was at one end of the unit, but some supplies were 

also located in alcoves set into the wall approximately every four patient rooms, and 

others were in medication rooms or patient rooms. Dirty utility room was located on the 

opposite end of the unit from clean supply storage.  

In the infant rooms, bedside cardiac monitors displayed ECG, pulse oximetry, and 

respiratory rate for the infant and up to two other infants on the unit (interbed 

communication) with a divided screen, but also displayed ECG information in a smaller 

window if a third patient was alarming at any location on the unit. ECG and pulse 

oximetry were also displayed at the nurses’ stations for each room in that section of the 

unit. 

Nurses were assigned one to three infants depending on acuity but worked with an 

assigned partner to assist with caregiving and coverage for breaks. Nurses carried phones 

that were used for communication with each other and for bradycardia alerts. If an infant 

became bradycardic, the primary nurse received an alarm on her phone. If the infant’s 

primary nurse did not resolve the bradycardia alarm by silencing it at the bedside, it 

“escalated” to her partner by alarming to the partner’s phone, and then to the charge 

nurse. Nurses and other staff members wore locator badges. When the staff member was 

in the room, a light above the doorway in the hall was triggered, alerting other staff that 

there was a person present at the bedside.  
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Major Themes: Characteristics of Nurses’ Work Demands 

 Four major themes relating to nurses’ job demands on the SFR NICU were 

identified: walking distances, informal communication, infant surveillance, and alarm 

fatigue. After briefly defining the themes here, detailed findings for each theme, 

including exemplars, are presented below. Walking distances referred to distances 

between patient rooms, the nurses’ station, and supply areas. Informal communication 

referred to communication between nurses and other staff members outside of rounding, 

morning huddle, shift report, and staff meetings. Patient surveillance referred to 

monitoring patient status remotely via telemetry and at the bedside. This required 

responding to and triaging any problems related to alarms. Alarm fatigue referred to the 

results of experiencing and hearing all the alarms generated by telemetry, ventilators, 

feeding pumps, and intravenous infusion pumps, each with a different required response 

(some actionable, others not) but all with its own distinct beep or chirp, together creating 

a cacophony that becomes fatiguing over time.   

Informal communication. The SFR layout made nurse-to-nurse, informal 

communication more difficult. Tasks such as asking questions of other staff, garnering 

assistance, communicating changes in patient status, or informing others of new 

admissions, were complicated by obstacles created by lack of visibility and easy access to 

others. Complying with standard infection control precautions made asking a question a 

complex undertaking: 

…the negative to it is if you want to ask a question, you have to stop what you’re 

doing, take your gloves off, wash your hands, step out, find somebody else, who is 

now in another room, and you might have to then wash your hands again to go in 
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the room to ask a question, and then to go back.  Whereas in the big open 

bay…you could just say hey, can you remind me…?   

Informal communication occurred anywhere on the unit—in patient rooms, at the 

nurses’ stations, in the halls, or in storage or medication rooms. Nurses were sometimes 

seen talking on their phones while traveling between rooms. Some nurses relied heavily 

on their phone for communication and felt the job would be impossible without it; others 

preferred to look for the other staff member, increasing walking distances and using 

valuable time. One nurse mentioned that her phone was “cumbersome,” especially when 

she was gloved and gowned, and suggested voice activated headsets. In the interviews, 

some nurses noted that the OPBY allowed nurses to easily notice a colleague in need of 

assistance, so that a nurse who was struggling didn’t even have to initiate a call for help:  

It’s not as easy as it used to be, because in one big room, people would hear your 

alarm and say are you okay? No, I need help.  It was really easy.  Now, you have 

to make a phone call… 

Infant surveillance. Lack of visibility on the unit led to an increased reliance on 

technology—specifically telemetry and alarms for cardiac monitors and pulse oximetry. 

After nurses heard an alarm, they went to the nearest bank of monitors to determine the 

type of alarm and the location. Then, they watched for a few moments, waiting to see if 

the alarm was indeed “real” and if they needed to “put eyes on” the infant:  

You see that they are still bradying and something needs to be done, then you stop 

and have to go put eyes on.  But…you have to rely a lot more on monitors than 

eyes on, so you just have to be confident in what you’re looking at on the monitor.  

So, if it’s a really good tracing and if everything’s leading to, okay, the baby just 
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dropped and is back up, then I’m okay.  But again, a benefit of the larger unit was 

you could say, hey, can you… you didn’t even have to say it. 

Cardiac monitors were only visible at the nurses’ stations and inside rooms, and 

nurses were observed listening for an alarm while walking down the hall peering into 

each room asking, “who is that?” From a distance, nurses weren’t always able to 

determine if another nurse had responded to an alarm. One nurse described how the 

complexity of the system combined with distances also increased walking: 

And then the alarm system, I understand when we get calls for the alarms, but if 

it’s not your baby, I have to think I have to acknowledge it and then I have to find 

where is that room, I need to go check and see if that baby is okay.  By the time 

you get there, the nurse is already in there and then I wonder well why did it roll 

over to my phone. 

Not all alarms required immediate action. Feeding pumps and intravenous 

infusion pumps alarmed when the feeding or infusion was complete and could only be 

silenced from the bedside. Some nurses felt that while the SFR unit was appreciably 

quieter overall, it took longer to respond to non-actionable alarms, so that nurses and 

infants were actually exposed to noise for longer periods of time.  

Now this unit…there’s still the alarms…I think that you probably would turn them 

off faster in the open unit than you maybe would here…if you’re up here and your 

baby’s over there.  

Nurses with OPBY experience recalled the process of monitoring infants in the open 

setting—the nurse who was nearest simply checked on the baby and silenced the alarm. 
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And it was easy if the pump was going off, the pump was alarming of the middle 

of the room, so everybody could hear it.  Somebody would go over fairly quickly...  

And now that doesn’t happen.  Like I said those pumps could be going off for I 

don’t know how long, and nobody will get to it. 

 

Alarm fatigue. In addition to having to respond to alarms in a complex process of 

locating and evaluating the situation, the overall noise generated by alarms created a 

sense of fatigue among many nurses.  Cardiac monitors seemed the most frequent source 

of actionable alarms—meaning that the infant required nurse intervention, usually 

stimulation.  Nurses also had to respond to non-actionable alarms from intravenous and 

feeding pumps, and alarms from ventilators. Ventilator alarms sounded from the room 

and could also be heard centrally via a speaker at the nurses’ station. Alarms for feeding 

pumps and intravenous infusion pumps sounded only from the pump, though not 

remotely, when the infusion or feeding was complete. In interviews, nurses described the 

learning curve for distinguishing actionable alarms from non-actionable; nurses were 

observed on the unit responding immediately to certain alarms but allowing others to 

beep if inconvenient to shut it off. One nurse described her alarm fatigue this way: 

The alarms can be like--you go home, especially when I first started working 

there, I was hearing alarms constantly, like when I would come home, like oh my 

gosh an alarm and I’m like okay, I’m at home, but I think, yeah, it can be 

annoying. 
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Walking distances. Walking distances were related to unit layout and proximity 

to patients and supplies. All nurses who had worked in an OPBY NICU cited increased 

walking distances on the SFR unit. This was related to the increased square footage 

required for an SFR NICU, and to the distance between patient rooms for the nurses’ 

assignment versus the other locations they were required to access (e.g. medication and 

supply rooms). Charge nurses tried to keep patient assignments in proximity, but more 

emphasis was placed on continuity of care, so that the same nurses cared for the same 

infant for the duration of their stay. This theme also contained an excessive workload 

component. Five nurses discussed the strenuous nature of “running” during their shift; 

observations confirmed a fast work pace on several occasions. The time spent running 

and the heavy workload meant there was limited time available for other personal needs.  

[People say to me] What do you mean you didn’t eat lunch today?  What do you 

mean you didn’t go to the bathroom or drink or didn’t sit all day?  And I’m like, 

you’re constantly running.  There’s always something to do. 

Additionally, three nurses mentioned that supplies were not conveniently located 

or consistently stocked, necessitating hunting and gathering activities that added to their 

physical workload. Hunting and gathering was observed many times over the course of 

grand tour and individual observations. One nurse stood outside of her patient’s door 

weighing the distance that she would have to travel to find a diaper against the certainty 

of it being there. As one nurse explained:  

 You spend a lot of time walking back and forth and back and forth and then you 

get into a room and you’re like oh God I forgot this, so you have to go back out… 

You spend a lot of time doing goofy things that aren’t taking care of the baby. 
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Discussion 

NICU nurses’ work is very demanding and, in this study was interconnected with 

unit layout. SFR layout introduced performance obstacles- mainly the lack of visibility 

and proximity-- and contributed to more demands for nurses including challenges in 

infant surveillance and informal communication, alarm fatigue and increased walking 

distances. Walking distances were increased as demands surrounding   informal 

communication and infant surveillance increased. As lack of visibility and proximity 

were implicated as contributors to all these demands, efforts to increase visibility and 

proximity on SFR NICUs would support neonatal nurses’ work and make it easier. 

Enhancement of other elements in the SEIPS model (Figure 1.5), such as improvement in 

unit design and more sophisticated technology and tools, may offer a balancing effect. 

Specific recommendations are discussed below. 

In this study, a larger unit with all-private rooms, and long distances between 

patient assignments and supply rooms, created difficulties for nurses in acquiring supplies 

and communicating with one another easily. In this way, the unit acted as a performance 

obstacle that increased nurses’ work demands. Issues surrounding quick procurement of 

supplies have been identified by others as a barrier to efficient nursing care (Gurses & 

Carayon, 2009; Stevens et al., 2017). One solution might be decentralized nurses’ 

stations--alcoves between rooms with seating for only two nurses. These have the 

potential to decrease walking distances for nurses, but only if they are well stocked (Real 

et al., 2017; Fay, Carll-White, Schadler, Isaacs, & Real, 2018; Copeland & Chambers, 

2017). Additionally, decentralized nurses’ stations have been associated with decreased 

communication among nurses (Fay et al., 2017) as they provide no central place for all 
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staff to gather. As SFR layout itself seems to hamper informal communication, 

decentralized nurses’ stations should be incorporated into SFR units with caution. 

Lack of proximity and visibility also increased nurses’ reliance on cardiac 

monitoring for surveillance, thereby increasing task complexity. The decision-making 

process involved in technological surveillance of critically ill neonates has been reported 

in other studies.  Only one-quarter of the monitor alarms that nurses heard in SFR 

required patient intervention, but they had to make a decision regarding each alarm (Joshi 

et al., 2017). Another study found that NICU nurses are exposed to an average of 16.7 

cardiac monitor alarms per hour. Each alarm requires the nurse to consider the cause of 

the alarm, the duration, and the patient characteristics (Bitan, Meyer, Shinar, & Zmora, 

2004). Nurses often sought out wave form information prior to responding and relied on 

their “buddy” to respond to it if they were engaged in patient care. Two SFR studies 

measured response time to actionable alarms at 39-56 seconds but did not provide 

average OPBY response times so these are difficult to interpret (van Pul, Mortel, Bogaart, 

Mohns, & Andriessen, 2015; Joshi et al. 2017).  However, a study comparing alarms per 

patient per hour in an OPBY vs. SFR NICU, found that the SFR had 2.5 times as many 

critical desaturation alarms, likely from lack of visibility. As a result, the staff set a 10 

second rather than a 20 second delay on the desaturation alarm once the threshold of 80% 

SpO2 had been breached (Joshi et al, 2019). 

Alarms are necessarily accompanied by noise and their repeated sounding can 

lead to alarm fatigue. The impetus to transition NICUs from OPBY to SFR arose in part 

from efforts to reduce noise on the unit, and studies have demonstrated that overall this 

goal has been realized for nurses, infants, and their parents (Smith et al., 2009; Domanico 
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et al., 2010; Szymczak & Shellhaas, 2014; Domanico et al., 2011). Our study found that 

SFR layout alone is not enough to eliminate occupational noise or alarm fatigue; 

certainly, while the walls on the unit perhaps dampened sounds and decreased decibel 

levels, nurses felt that non-actionable alarms were allowed to ring longer, increasing their 

noise exposure, a finding echoed by Joshi et al. (2017). This noise fatigue, coupled with 

the need to triage each alarm may have implications for nurses’ concentration and well-

being (Daraiseh et al., 2016; Jones & Johnstone, 2017). Potential adverse effects on 

developing neonates, who are most near alarm sources also may be a topic for further 

research (Brown, 2009). 

To decrease alarm fatigue, authors have suggested that alarms generated from 

cardiac monitors could be reduced by use of algorithms that can detect changes in 

physiology related to the same critical event, e.g., desaturation related to bradycardia (van 

Pul et al., 2015). In the meantime, monitors should be more readily available to nurses, 

clearly visible in hallways and from patient doorways, minimizing “perception time” 

(Carayon, Alvarado, & Hundt, 2007). Within SFR layout, a centralized nurses station 

(e.g., “wheel hub and spokes”) surrounded by patient rooms puts the most people in 

proximity to the greatest number of rooms, allowing for more efficient surveillance 

(Catrambone, Johnson, Mion, & Minnick, 2008). Non-critical alarms, such as those 

generated from feeding and intravenous pumps, should be reduced or eliminated. Studies 

conducted in non-hospital settings suggest that white noise alarms, as opposed to tonal 

(“beep”) alarms are less of an annoyance and may be easier for workers to detect and 

localize among other competing sounds (Vaillancourt et al., 2013).  
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Limitations and Conclusions 

 This study was limited by several factors. First, other SFR NICUs may vary 

greatly in the placement of rooms, nurse’s stations, and equipment, limiting 

generalizability. Second, this study was conducted by one researcher; experts were 

consulted during analysis, but they were not present during data collection. Therefore, the 

raw data is subject to the primary investigator’s biases. Third, interviews are subjective in 

nature and can be affected by participant’s biases or socially desirable responding. 

Finally, this study did not consider other factors, such as stress, burnout, and perceptions 

of managerial and co-worker support, that can alter nurses’ perceptions of their workload 

and offer a balancing effect on physical and psychological demands. The single NICU 

studied contained female, mostly white, college-educated, middle-aged nurses in one 

NICU with SFR layout, making it difficult to evaluate the impact of unit layout on the 

work of a more diverse sample. Finally, nurses who strongly disliked the new layout may 

have since left this NICU, leaving nurses who prefer the SFR layout. 

The SFR layout hampered visibility, decreased proximity, and increased reliance 

on technology for neonatal nurses. These challenges resulted in increased walking 

distances to search for people and supplies and to monitor infants. The movement to 

privatize patient rooms in the NICU should not be abandoned, as there are benefits to all 

unit occupants, however, efforts to increase patient and nurse visibility and proximity will 

likely reduce work demands on nurses. Since SFR NICUs require greater dependence on 

technology to monitor infants and for nurse communication, improving technology could 

reduce demands on neonatal nurses in SFR settings. Hands-free, voice activated devices 

for informal communication would be a fruitful area for future research. Information 
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technology and human resource systems for maintaining adequate stocking of equipment 

and supplies are needed, and multi-faceted alarm noise reduction strategies. 
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CHAPTER FOUR: NEONATAL NURSES EMOTIONAL WORK IN THE 

SINGLE-FAMILY ROOM SETTING: UNDERSTANDING STRESS AND 

BURNOUT 

Introduction 

Neonatal intensive care unit (NICU) nurses care for critically ill neonates and 

their families immediately following the birth of a premature or otherwise compromised 

infant. The demands of working with medically unstable infants and their families 

increases the risk for occupational stress and burnout. Occupational burnout is described 

as a triad of emotional exhaustion, cynicism and detachment, and low sense of personal 

accomplishment (Maslach & Leiter, 2016). An early study administering the Maslach 

Burnout Inventory (MBI) to neonatal nurses reported moderate to high levels of burnout, 

associated with greater job stress anxiety, and lower perceived managerial support 

(Oehler, Davidson, Starr, & Lee, 1991). Later studies have demonstrated that burnout in 

neonatal nurses remains a significant problem (Profit et al., 2017; Twafik et al., 2017). In 

other studies examining neonatal nurses’ psychosocial health, Fujimaru and colleagues 

(2011) found that NICU nurses had higher fatigue, anxiety, and depressive symptoms 

compared to nurses working in general wards. These are important issues, as they may 

occur in concert with problems that neonatal nurses already contend with, such as heavy 

workloads, time pressures, and staffing inadequacies, which are associated with poor 

nurse-reported quality of care and healthcare acquired infections in very low birth weight 

infants (Rochefort & Clarke, 2010; Rogowski et al., 2013; Rogowski et al., 2015; Lake et 

al., 2016).   
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The NICU Built Environment, Stress, and Burnout 

Unit layout and other aspects of the built environment may impact nurses’ levels 

of stress and burnout. Over the past twenty years, NICUs have transitioned from the 

typical open bay (OPBY) layout to a private, single-family room (SFR) configuration.  

OPBY NICUs, which house multiple infants, their families, and nurses in one large area, 

allow nurses to easily assist and communicate with one another, sharing tasks and 

workload (Beck, Weis, Greisen, Andersen, & Zoffman, 2009). In contrast, SFR layouts 

were introduced in part to provide families with greater privacy (White, Smith, & 

Shepley, 2013) – but this has led to a loss of visibility for both nurses and families. A 

prolonged NICU stay in which family members are isolated to one room does not afford 

opportunities for garnering social support from other parents, and the inability to see or 

hear the other activity in the NICU may exacerbate existing anxieties (Domanico et al. 

2010; Falck et al, 2016; Pineda et al., 2012). Extending comfort to anxious parents may 

increase the perceived workload of the nurse (Beck, Weis, Greise, Andersen, & 

Zoffmann, 2009). At the same time, lack of visibility in the SFR configuration requires 

staff to work more independently and rely more heavily on technology to communicate 

with each other and monitor patients (Shahheidari & Homer, 2012; Dunn, MacMillan-

York, & Robson, 2016).Because of these characteristics, some studies have found that 

SFR layout is more demanding and stressful for nurses (Beck et al., 2009; Domanico et 

al., 2010; Dunn et al., 2016; Hogan, Jones & Saul, 2015; Smith et al., 2009; Stevens et 

al., 2012; Walsh, McCullough, & White 2006). 

However, other studies have suggested that transitioning NICUs from OPBY to 

SFR layouts may improve job satisfaction and reduce stress and burnout. A study by 

Shepley, Harris, & White (2008) explored nurse stress and job satisfaction along with 



 

 

83 

 

perceptions of the physical environment. Stress was measured using the Expanded Nurse 

Stress Scale (ENSS), which contains subscales related to death and dying, conflict with 

physicians, inadequate preparation for nursing tasks, problems with peers and 

supervisors, workload, uncertainty, interaction with patients and families, and 

discrimination (French, Lenton, Walter, & Eyles, 2000). This comparative study design 

included three units on two NICUs: an SFR-only NICU; the SFR portion of a 

combination NICU; and the OPBY portion of the same combination NICU. Nurses in the 

SFR settings rated their overall stress as significantly lower than nurses in the OPBY 

setting on every ENSS subscale; they also rated their job satisfaction as significantly 

higher than their OPBY counterparts.  Nurses in the SFR-only unit were also more 

satisfied with their physical environment than those in the combination unit suggesting 

some facility-specific differences in design or amenities not reflected the combination 

NICU configuration. The authors suggest that differences observed on the death and 

dying subscale of the ENSS might be a result of the increased privacy that SFR NICUs 

afford for grieving parents, but they were unable to account for how the unit layout might 

have affected stress levels on the other subscales, or the unit layout impacted job 

accounted for differences in job satisfaction. 

Likewise, Bosch et al. (2012), and Harris, Shepley, White, Kolberg, & Harrell 

(2006) also reported decreased stress in nurses after transitioning to a SFR environment, 

both using a one-item measure in a pre-test post-test design. Neither of these studies 

discuss how the layout of the unit might have influenced this finding. Hogan et al. (2015) 

measured job satisfaction using a one item measure but did not find any significant 

differences between OPBY and SFR observations. The same study used the Maslach 
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Burnout Inventory to determine that nurses in the new SFR NICU experienced greater 

feelings of personal accomplishment than they did in the OPBY unit; analysis of 

interview findings suggested that this might be related to more private interactions with 

families, which led to parents being better prepared for discharge. There were no 

differences in emotional exhaustion. 

 In summary, it seems that although SFR layout is adversely affecting nurse 

communication and task sharing, it is somehow positively impacting nurses’ stress and 

burnout, possibly via the avenue of privacy. This suggests a complex relationship 

between nurses’ emotional health and the built environment. A description of these 

complexities is currently missing from the literature. Qualitative inquiry based on the 

concept of emotional work, with consideration of its antecedents and consequences may 

be useful in further describing these relationships. 

Conceptual Framework—Emotional Work 

Emotional work was first described by Hochschild (1983) as requiring the worker 

to suppress feelings to sustain the proper professional demeanor expected in the 

workplace. For instance, nurses are expected to display competence, extend emotional 

support, and appear calm during difficult situations. In her study of “emotion 

management” in NICU nurses, Lewis (2005) found that most of their emotional work was 

focused on parents. Cricco-Lizza (2014) examined the emotional work of NICU nurses 

and found that emotional work became visible in context with the nurses’ emotional 

demands. She discussed NICU nurses’ tendency toward job stress, burnout and job 

dissatisfaction as the products of emotional over-work.  A concept analysis of emotional 

work in caring professions proposed that the antecedents of emotional work consist of the 
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interaction between organizational rules and nurse and job characteristics, including 

emotional demands. The consequences of high levels of emotional work are burnout, 

stress, and job dissatisfaction (Figure 4.1; Huynh, Alderson, & Thompson, 2008). 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1. A conceptual framework for emotional work. Adapted from Huynh et al., 2008. 

 

The purpose of this analysis is to describe how single-family room layout impacts 

nurses’ emotional work.   As part of a larger qualitative study, the researcher investigated 

neonatal nurses’ work in the SFR setting to answer the question: What is it like to work 

in a single-family room NICU? Patterns to nurses’ emotional demands in the context of 

SFR layout emerged as data collection and analysis were conducted. Huynh et al.’s 

(2008) conceptual framework of caregiver’s emotional work guided analysis. The 

findings indicated that SFR layout both increased and decreased nurses’ emotional 

demands, impacting emotional work, and, accordingly, stress and burnout.  
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Methods 

Design 

This research used Thorne’s (2008) interpretive description (ID), a method that 

generates questions from the evidence, and then pushes the researcher into the field to 

collect data in a way that is logical, systematic, and defensible (Thorne, 2008). This 

method is well suited to clinicians wishing to answer research questions relevant to daily 

practice that require a qualitative approach. Investigations guided by ID typically 

incorporate multiple data collection strategies to avoid overemphasizing interview data 

while neglecting the physical context (Thorne et al., 2004), which is essential to study of 

the built environment. ID draws on Lincoln & Guba’s (1985) naturalistic inquiry 

approach, using the qualitative methods best suited to answer the research question 

(Thorne, 2008). Specifically, this study used ethnographic techniques to gather data. The 

researcher observed nurses working in an SFR NICU; interviewed nurses; and performed 

grand tour observations and direct observation of individual nurses. A constant 

comparative analytical approach was used to interpret how unit layout might impact 

emotional demands and therefore emotional work (Glaser & Strauss, 1965) (Figure 4.1).  

Setting 

The setting was a SFR NICU in a mid-sized urban teaching hospital in the mid-

Atlantic region of the U.S. The neighborhoods surrounding the hospital are mixed in their 

demographics and income level. Some are characterized by high poverty rates, 

unemployment, and violence, with accompanying higher infant mortality and pre-term 

birth rates. Approximately two-thirds of the families receiving care in this NICU are 

Medicaid recipients. The unit was first constructed as OPBY, with the transition to SFR 
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completed about five years prior to data collection. The NICU staff cares for hundreds of 

infants annually who are born prematurely, with congenital anomalies, and/or require 

special monitoring.  

Unit layout and family spaces. The L-shaped unit has two central nurses’ 

stations: one seats six and has direct sight lines into four rooms; the other seats four and 

has a direct sight line into one room, with 18 unsighted rooms remaining. The unit uses 

family-centered care as a philosophical approach, with parents allowed to stay 24 hours a 

day in a private room to facilitate the bonding process. Most rooms have a couch where 

one person can sleep, a reclining chair, a television, and a refrigerator for breast milk 

storage. The couch is in the rear of the room and is separated by a curtain. Rooms have 

sliding glass doors with adjustable blinds. Food that parents bring must be stored in the 

family lounge which contains seating for two, a microwave, an ice and water machine, a 

coffee maker, a small refrigerator, and a television. There is one shower for families to 

use. 

Staffing. Nurses care for one to three infants, depending on acuity, with one 

charge nurse for approximately 25 infants. Charge nurses ideally cluster assignments to 

one area of the unit, and they are not expected to carry a patient assignment.   

Sample 

Nurses were recruited for interviews and direct observation via emails, flyer, and 

face to face conversation. Any nurse providing direct care to neonates was invited; 

managerial persons were excluded. Convenience sampling was used until redundancy 

occurred during data analysis. Recruitment then continued using purposive sampling until 

the final sample size was determined by reflection of various ages, experiences, and shift 
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times among nurses.  Nurses were provided study information to review prior to 

interview and observation. Both the hospital and University of Maryland IRBs deemed 

this study exempt.  

Data Collection 

 Grand tour observations were based on Spradley’s (1980) work on participant 

observation. The purpose of the grand tour was to identify the major places, people and 

activities on the unit. The researcher also gave particular attention to what emotions 

nurses displayed on the unit and where these emotions occurred. The researcher observed 

portions of twelve different shifts, including morning and evening shift report and 

rounding. The researcher also observed two days in succession, evening shifts, holidays, 

and weekends, with observations ranging from 90 minutes to 7 hours. The researcher 

observed from several different vantage points throughout the unit but did not enter 

patient rooms unless invited by a nurse. As part of the grand tour, the researcher also 

examined collateral documents on the unit, such as written shift reports, patient 

assignments, policy guides, unit notices, and cards and notes from grateful families. 

Grand tour observations were conducted for a total of 56.5 hours and were completed 

over a six-week time frame, until the researcher noted redundancies in nursing activities. 

    Individual observations were done to observe nurses interacting with patients, 

families, and each other from the vantage point of the patient room. Most direct 

observation occurred for 2-3 hour stretches, and were done on day and evening shifts, 

weekends, holidays, over two successive shifts, and for entire 12-hour shifts. This phase 

lasted 54 hours over 10 weeks. Families who consented were observed interacting with 

the nurse. During observation, the researcher interacted with nurses and families and took 
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notes but did not distract from patient care.  The researcher considered direct 

observations complete when she noticed similarities in nurses’ activities, behaviors, and 

conversations, and could verify salient interview data through observation. 

 Observational notes were handwritten and collected using the method described 

by Schatzman & Strauss (1973), which instructs the researcher to organize notes into 

three categories: observational, a direct account of observed behavior; theoretical, an 

account of ongoing analysis and interpretation, and methodological, an account of lines 

of inquiry to pursue. The researcher typed handwritten notes into Microsoft Word within 

one week of collection, adding additional details during this time. 

Semi-structured interviews were done to gain an in-depth understanding of 

nurses’ work.  Nurses volunteered to participate at a convenient time and location for 

them. The interview opening question was “Tell me what it is like to work in an SFR 

NICU” if the nurse had prior OPBY experience; or “Tell me what it is like to work in the 

NICU” if they had no such experience. The interview guide provided a framework but 

remained flexible over the course of the interview. When nurses brought up the emotional 

aspects of their job, or stressful experiences, they were encouraged to elaborate. 

Interviews lasted 45-60 minutes were recorded using a digital recorder. 

Interviews were transcribed via a transcription service into Microsoft Word. The 

researcher deidentified these transcripts. Field notes were hand written and de-identified 

during observation. These were later transcribed into Microsoft Word, during which time 

the researcher elaborated on initial notes. QSR NVivo 10 was used for organizing and 

managing the clean, de-identified field notes and interviews. 

 



 

 

90 

 

Data Analysis 

Analysis began during grand tour observation. As interviews and individual 

observations were conducted, constant comparative analysis (Glaser & Strauss, 1966) 

was used to guide subsequent observations and interviews. Analysis continued as 

observation notes and interviews were transcribed. Analytical notes were added to 

transcripts, including questions and theoretical paths to pursue. The researcher coded 

broadly, and then merged codes into themes to explain patterns and experiences within 

the data. For instance, broad codes included “TV watchers,” “sleepers,” and “food.” 

These were later merged into the theme of “living on the unit.” Huynh et al.’s (2008) 

framework for understanding emotional work guided interpretation. 

This study generated an audit trail of theoretical and methodological notes and the 

coding scheme. This supported the credibility of the study, along with the researcher’s 

analytical notes and triangulation of data sources (Erlandson, Harris, Skipper, & Allen, 

1993; Dreher, 1994; Hunt, 2009). Thick description, which selects pithy verbatim 

accounts to support reasoning, was used to establish analytic logic (Glaser & Strauss, 

1966; Thorne, 2008). Member checks provided participants with a data-close 

interpretation ensured descriptive validity. The researcher utilized dissertation committee 

members as sources of expert validation (Sandelowski, 1998). 

Results 

There were fifteen (N=15) participants; eleven nurses were interviewed and eight 

observed individually. Four of the fifteen participants participated in both activities. All 

were female, with an average age of 42, and an average of 17 years of nursing 

experience. About half had worked in the NICU for at least 10 years, and five described 
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themselves as other than Caucasian. All held at least a bachelor’s degree. Most had work 

experience in OBPY settings and were full time. Eight were part time. 

Four themes were identified as important to nurses’ emotional work in the SFR 

setting: families “living on the unit,” isolation of infants, trust and bond, and sheltering. 

Privacy—provided by walls, doors, and long corridors-- was the main driver of both 

negative and positive emotions in nurses. The interpretive process found that negative 

emotions were emotionally demanding—these translated into emotional work for nurses. 

Positive emotions did not create emotional demands or work. It may be that positive 

emotions resulting from SFR layout can alleviate stress and burnout. Below, each theme 

is applied to the construct of emotional work (Table 4.1). 

Table 4.1. Nurses’ Experiences and Emotional Work in the SFR Setting. 

Analytical Process  Interpretive Process 

Theme Emotions Emotional 

Work 

Stress and 

Burnout 

Living on the unit Frustration, confusion, worry, 

fear, anger 

Increased Increased 

Isolation of infants Worry, sadness Increased Increased 

Building trust and 

bonds 

Happiness, satisfaction None Alleviated 

Sheltering Relief None Alleviated 

 

Themes 

Families “Living on the Unit.” Single-family room layout increased the 

frequency of interaction between nurses and families. While nurses appreciated that 

parents could remain close to their child for an extended time, families “living on the 

unit” can be problematic if families don’t “use the room like it’s supposed to be used”: to 

promote infant bonding. In interview, two nurses felt that the SFR NICU had worsened 
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infant bonding, as some parents, particularly adolescents, are able to do other things 

while on the unit rather than engage with their infant and with nursing staff. These 

adolescent parents appeared more interested in watching television or sleeping than 

participating in the care of their child. Working around these parents can sometimes be 

frustrating and confusing: 

…we have people who come in who live there 24/7 and they barely even have any 

interaction with their baby… they’re just doing other things.  Like sleeping or 

watching TV, so I don’t know. 

…they tend to have the environment very noisy.  Which interrupts the baby’s 

wellbeing.  And they don’t want to be told what to do…It’s a teenage issue.  They 

like to sleep late in the mornings, so when you turn the light on to assess the baby 

and do what you need to do, they get angry sometimes. 

While this NICU has always cared for low-income populations, families living on 

the unit meant that nurses were more exposed to the daily stressors of poverty. More than 

one nurse commented that families lived on the unit because the environment was 

preferable to their own home— “they’re warm when it’s cold.  They’re cool when it’s 

hot.” Supporting low-income mothers by providing nourishment for producing breast 

milk has also been problematic. Two nurses cited concerns over the poor diets they 

observed among their inner-city mothers: “You can’t make breast milk off of Oodles of 

Noodles.” Parents were observed by the researcher eating processed food and sugar-

sweetened beverages during morning rounding. Some nurses made efforts to provide 

mothers without the means to buy food with trays from the hospital kitchen; others 

offered moms uneaten trays from Labor and Delivery.  
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Additionally, families living on the unit meant that nurses were more exposed to 

hardest part of their work-- caring for families suffering from addiction and infants in 

opiate withdrawal. Many nurses worried about babies’ home environment on discharge. 

As one participant put it, “They have lives outside of this hospital that we can’t even 

imagine.” Another nurse mentioned that she felt she didn’t have the necessary 

communication skills “to deal with situations like that, ‘cause I’ve never been in 

situations like that.” During direct observation, a participant was caring for a baby 

withdrawing from an opioid. Her anger toward the mother and cynicism over the baby’s 

future as she cared for him was evident in her tone and language. As one of her 

colleagues said: “I still have a really hard time… with the withdrawing babies.  That can 

be really hard on me, especially depending on how the parents are.” 

Finally, families living on the unit has led to safety concerns, especially around 

families with visitor restrictions. One nurse related the story of a father who was not 

allowed on the unit related to a restraining order. This created a scenario where nurses 

had to “police” the unit. On one occasion, a disagreement around visitor restrictions led 

to a violent outburst. Nine nurses cited the need for increased security presence and 

availability on their unit or expressed fearfulness around violent situations. One nurse 

mentioned her fear that a family member might bring a gun on to their unit undetected. 

Another mentioned having to move a family to a more visible room on the unit because 

she had overheard the mother shouting at the baby. One nurse who worked in the open 

bay unit mentioned that safety has become more problematic as families are not easily 

visible in the private rooms: 
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It feels like we have more issues in the single-family rooms … I think they feel like 

they have privacy, so maybe some things come out. Maybe arguments get taken 

further than they would in the open…If everyone could see them. 

 Trust and bond. Interestingly, privacy also drove positive emotions in nurses. 

Some nurses felt strongly that the SFR layout was beneficial in that “it allows us to be 

closer to providing true, family-centered care.” Indeed, nurses were observed sitting 

down and talking to families for up to 30 minutes. These interactions had the appearance 

of a nurse home-visit and were unhurried and uninterrupted. Three nurses brought up the 

importance of forming “trust” and “bonds” with families. This nurse described her 

experience reaching out to build trust with families: 

…a lot of our families are young parents or have a lot of different social issues, 

whether it’s drugs or domestic violence…I think some people just write it off 

…But I kind of step back from it and like to understand what they’re going 

through, like they didn’t just choose to do that.  Something is going on in their 

life.  Maybe they really just need someone to listen to them. 

When nurses were able to build trust successfully, they tied this to their sense of 

accomplishment, particularly as it related to their work with families with “social issues.” 

But I just feel…accomplished when I can like make that bond with those 

parents…I feel like I have to get in and I have to build that trust and it feels good. 

 

Isolation of infants. Private rooms put infants who receive few visits, or visits of 

short duration, alone in the room. Per staff report, there are several reasons that infants 

might not have parents present—the family lives at a distance, both parents need to work, 
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there are other small children needing care, or the mother has a substance use disorder. 

Some nurses felt that babies who do not have parents at the bedside frequently “get more 

nurse visitors.” Certainly, nurses were observed holding babies for long periods of time, 

especially during feedings, but in interview and conversations during observation, nurses 

had a “hard time” with the isolation experienced by infants who do not receive frequent 

visits from families, especially stable, older infants.  

On observation, about one third to one half of the infants on the unit were alone in 

the room at any given time, depending on the time of day. Indeed, it was difficult to see a 

baby alone in their isolette in an empty room at the end of a long hallway, crying and out 

of hearing range of the nurses. In one instance, a family member approached the nurses’ 

station to let the nurses know that the baby in the room next to hers was crying. More 

than one nurse who had worked in the open bay unit recalled the ease and comfort of 

managing an infant who did not receive many visits from family. As one nurse said: 

I think it [open bay] was a benefit for the babies because…if we had a stable 

patient [that] needed to be held or cradled, we would walk them around …now 

you can't do that.  I would never bring a baby into [another baby’s] room but in 

an open area if I'm walking and holding this baby, we would go visit [other 

babies] and say hello…you felt close, it felt like home. 

 

Sheltering. Many nurses described worrying in the OPBY environment when 

they were unable to “shelter” families from the emotional turbulence of the NICU. They 

gave examples of families experiencing anxiety over an unexpected change in a patient’s 

prognosis, grief over the loss of an infant, disagreements between families and staff, or 
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even the joy of a family being discharged home. In the open bay unit, nurses were 

sometimes forced to ask parents to leave the bedside of their child to provide privacy for 

a family that was experiencing difficulties. Some nurses also felt that it might be 

unnerving for families to see how hard the nurses are working. As one nurse put it, “I've 

always believed that a family member, a parent especially, should never know how busy 

we are, how stressed we are.  They shouldn't know what's going on in the unit.  We 

should protect them from that.” 

Sheltering also referred to the nurse herself. Nurses were sometimes observed 

sitting quietly in a patient’s room that was unoccupied by family. She might be reading, 

using her phone, or even talking quietly with another co-worker. This seems to be related 

to the nurses’ need for respite: 

… that’s actually something I kind of like about the fact that we have private 

rooms. That people don’t always have to see you all day long.  Like if you don’t 

want to be seen, then you can be at your patient’s bedside… if I’m just like really 

tired.  If I’m just really done and I’m really tired and I don’t want to talk to 

grown-ups.   

 

Emotional Demands, Emotional Work, Stress, and Burnout 

The SFR setting, combined with unrestricted visiting policies for parents already 

in place (organizational rules, Figure 4.1) resulted in some families “living on the unit.” 

This increased nurse’s frequency of interaction (Figure 4.1) with disengaged parents, 

food and housing insecurity, addiction, and family violence. Nurses also experienced 

isolated infants who received few visits from family and were alone in private rooms. 
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Nurses expressed negative emotions (Table 4.1) in response to these experiences 

(emotional demands, Figure 4.1). 

However, nurses also experienced heightened ability to form trust and bonds with 

parents because of the private, intimate setting that the SFR NICU affords (social support 

and cues, frequency of interaction, Figure 4.1). Private rooms with doors also allowed 

nurses the ability to shelter both families and themselves from an environment that can be 

chaotic (social support and cues, Figure 4.1). Nurses expressed positive feelings (Table 

4.1) in response to these experiences. 

 Negative emotions were interpreted as emotional demands and led to nurses 

performing emotional work, which was stressful for the nurses and carried the risk of 

burnout. Occupational stress was particularly evident around nurses’ experiences with 

violence among family members. Emotional work surrounding multi-problem families 

and isolated infants on the unit increased the nurses’ risk for emotional exhaustion and 

occupational burnout. However, the ability to shelter parents and themselves from a 

chaotic work environment decreased stress for nurses. Nurses also experienced 

heightened ability to form trust and bonds in private rooms, and increased feelings of 

professional accomplishment, decreasing the risk for burnout. Nurses interpersonal skills 

(Figure 1), especially with difficult families, were important in nurses’ comfort level 

working with families in private rooms. 

Discussion 

The NICU is an emotionally demanding job for nurses, and this study suggests 

that the built environment interacts with organizational rules and job characteristics to 

magnify or diminish these demands. Emotional demands lead to emotional work for 
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nurses, which may further lead to stress and burnout.  Individual characteristics of nurses, 

mainly their ability to form trusting relationships with families, may ease emotional work 

in SFR NICUs.  

Other authors have noted that the most difficult emotional demands in the NICU 

revolve around parental interactions. Nurses are required to continually read the changing 

emotions of parents and respond accordingly, as well as maintain an environment that is 

not too oppressive (Lewis, 2005). Even highly skilled, experienced NICU nurses can 

struggle with family interactions (Fegran & Helseth, 2009). Engaging multi-problem 

families on the unit heightens these difficulties-- Friedman, Friedman, Colin, & Martin 

(2017) found that over half of NICU staff  reported high or very high likelihood of 

challenging interactions with parents involved with child protective services or suffering 

from substance use or addiction; over one third reported a high likelihood of challenging 

interactions if the parents were young or if domestic abuse was an issue. Adding to this, 

this study found that lack of visibility on the SFR unit seems to potentiate a violent 

outburst, a new finding. 

In this same vein, other research has identified families as a performance obstacle 

for intensive care nurses (Gurses & Carayon, 2009). Nurses want to feel that they are in 

control of the neonate’s environment. In this study, families living in the room may have 

caused nurses to feel that they are ceding some control, and this could be causing feelings 

of resentment or discomfort. Other authors have described degree of control as a 

construct that is moderated by the built environment (Zeisel, 2006). 

Negative emotions were associated with the isolation of infants in the SFR NICU. 

This compliments recent research suggesting that infant’s lack of exposure to meaningful 
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language in SFR NICUs may negatively impact neurodevelopment at 18 months of age 

(Pineda et al., 2014; Pineda et al., 2017); however, a high degree of maternal involvement 

seems to be associated with improved neurodevelopmental outcomes regardless of room 

type (Lester et al., 2016). Similarly, studies have also found decreased cognitive and 

language scores at 18 months in children on Medicaid and decreased language scores 

among infants of non-white or low-education mothers while controlling for room type 

(Vohr et al., 2017). Clearly, supporting healthy neurological development among preterm 

infants is a complex undertaking that involves both the physical and psychosocial 

environment. 

However, other experiences in the SFR NICU, such as the enhanced ability to 

shelter and to form trust and bonds, seem to produce positive emotions. This mirrors 

other research: Robson, MacMillan-York, & Dunn (2016) suggest that the SFR NICU 

plays an important role in protecting parents from vicarious trauma and noise; Beck, 

Cusson & Gable (2017) found that some nurses experience difficulty shielding 

themselves from the grief and sadness of parents; Cricco-Lizza (2014) and Robson et al. 

(2016) both noted the “on-stage” feel of the OPBY NICU for both parents and nurses. 

Therefore, the ability to “shelter” in the SFR unit from may alleviate stress for nurses in 

two ways: being able to shut the door to protect parents; and being able to remove oneself 

from the turbulence of the unit.   

Burnout may be alleviated through feelings of personal accomplishment with 

families, clearly articulated by participants in this study.  NICU nurses have found that 

their positive work experiences-- helping children, empowering parents, engaging 

socially, and professional pride—can buffer negative experiences (Einarsdottir, 2012). 



 

 

100 

 

Fegran & Helseth (2009) surmised that open bay environments may be suboptimal for 

forming quality relationships, related to lack of privacy and overcrowding. This is 

supported by Hogan et al. (2015), in which NICU nurses performed better on the personal 

accomplishment scale of the Maslach Burnout Inventory after moving to a SFR layout.  

Limitations 

This study had several limitations. First, data was collected among mostly white, 

college educated, middle aged female nurses in one NICU with a SFR design, limiting 

generalizability to broader populations of neonatal nurses. It is also possible that nurses 

who were highly dissatisfied with the new design have since sought other employment, 

leaving behind nurses who prefer the SFR layout. Additionally, not all SFR NICUs are 

constructed in the same manner as the research setting and may vary greatly in layout, 

also limiting generalizability. Finally, this research was conducted by a single 

investigator. While experts were consulted during data analysis, they were not present 

during data collection. Therefore, the raw data is subject to the researcher’s biases. 

Future Directions 

This research suggests several points for NICUs undergoing SFR construction to 

consider. First, increased family presence in the NICU offers an enormous opportunity 

for nurses to engage with vulnerable families, an undeniable benefit of SFR layout. 

However, lack of visibility may lead to unsafe situations as unit occupants are unable to 

audit each other’s behavior. Nurses’ suggestions of an increased security presence seem 

at odds with authors who address the role of NICU design and operational characteristics 

in family centered care (Robson et al., 2016; Hall, Hynan, Phillips & Cohen 2017), yet 

family centered care cannot occur if the safety of patients and staff is compromised. 
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Design considerations in the NICU need to account for the spectrum of families that are 

housed there—some are ready to “use the room like it’s supposed to be used;” others are 

struggling to come to terms with parenthood amid their challenging “lives outside of this 

hospital.” NICUs undergoing the transition to SFR should consider means to maximize 

visibility, such as “race-track layout” (two corridors surrounding a rectangular nurses’ 

station; Catrambone, Johnson, Mion, & Minnick, 2008) and transparent doors.  

Second, neonatal nurses may adapt to working in private rooms more easily if 

they are confident communicators who take pleasure in working with challenging 

families. Indeed, the risk for pre-term birth is highest among young, low-income blacks 

(Centers for Disease Control, 2017), a population that already faces considerable 

challenges including lack of education, joblessness, addiction, depression, and violence 

(Centers for Disease Control, 2013; Doede, 2016). Nurses might benefit from strategies 

that help them better communicate with families and manage conflict. Practically, a focus 

group in which nurses discuss strategies for working with these families might be 

helpful—at least one nurse in this study cited a knowledge deficit in this area. Likewise, 

educating nurses on the needs of the low-income adolescent parent in the NICU may be 

beneficial—this population may be less prepared to raise children related to lack of 

income, immature coping strategies, and depression. They may be less interactive with 

their children and more likely to employ negative parenting styles with unrealistic 

expectations regarding their children’s development (Rosenstock & vanManen, 2014; 

Garfield et al., 2015). One study of adolescent NICU mothers conducted in an urban 

center found that teens often underestimated the critical nature of their infant’s illness but 

were reluctant to ask providers to clarify technical language (Boss, Donahue & Arnold, 
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2009). This is a fruitful direction for future research, as interventions in this area may 

improve nurses’ sense of accomplishment and possibly improve family outcomes.  

Clearly, NICU layout impacts nurses’ emotional work, a fascinating finding. Both 

privacy and visibility are key factors in maintaining a safe environment that also supports 

nurses work. Regardless of unit layout, nurses’ emotional work is lessened when they can 

build good relationships with families and support infant growth and development. Unit 

layout should enhance nurses’ ability to form trust and bonds and allow “shelter” for all 

occupants. 
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CHAPTER FIVE: SIGNIFICANCE OF THIS WORK 

This dissertation examined unit layout in a neonatal intensive care unit using a 

qualitative, ethnographic approach, which included interviews, observations, and 

examination of collateral documents. The purpose was to describe neonatal nurses’ work 

in the single-family room setting.  Overall, privacy, visibility, and proximity, all 

functions of unit layout, were integral in shaping nurses’ work.  This chapter will first 

summarize the three manuscripts and describe the significance of the findings in the 

context of other built environment research. Then, limitations, and recommendations for 

future research, clinical practice, and education are discussed. 

Chapter Two: Neonatal Intensive Care Unit Layout and Nurses’ Work 

This manuscript describes the results of a literature review undertaken to answer 

the question: when compared to open bay layout, how does a single-family room layout 

impact neonatal nurses’ work? Thirteen studies published between 2006 and 2015 were 

located. Many studies reported both positive and negative effects on nurses’ work and 

were therefore sorted by their cited advantages and disadvantages. The most commonly 

cited advantage was improved quality of the physical environment; other advantages 

included improved quality of patient care, improved parent interaction, and 

improvements in nurse job satisfaction, stress, and burnout. Disadvantages included 

decreased interaction among the NICU patient care team, increased nurse workload, 

decreased visibility on the unit, and difficult interactions with family. Decreased 

interaction among the care team was the most commonly cited disadvantage. This 

literature review was valuable in that it focused specifically on neonatal nurses’ work in 
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SFR NICUs, and provided a detailed summary of the purpose, design, constructs, and 

measurement strategies of each study. 

The review suggested an introductory understanding of the role of unit layout in 

neonatal nurses’ work, and posited that a qualitative approach might deepen 

understanding. First, the survey methodology used in most of the studies was limited in 

its ability to measure complex relationships between unit layout and constructs such as 

“job stress,” “patient care,” or “communication.” Second, most of the studies in the 

review were unable to describe how unit layout might be producing the changes in 

nurses’ work that were captured by questionnaire. Additionally, the literature review 

challenged the notion of the NICU “design dilemma,” which suggests that privacy-

oriented design elements benefit patients and families but disadvantage nurses 

(Shahheidari & Homer, 2012; Domanico et al., 2010). The remaining two manuscripts in 

this dissertation address how unit layout is producing changes in neonatal nurses’ work, 

and how these elements are held in balance in the SFR setting. 

Chapter Three: Qualitative Assessment of the Impact of NICU Layout 

on Nurses’ Job Demands 

 This manuscript explored how SFR layout impacted nurses’ job demands and 

found that SFR layout introduced performance obstacles-- mainly the lack of visibility 

and proximity—that contributed to more demands for nurses. The characteristics of 

nurses’ work that were impacted by SFR layout were identified in four themes: 

challenges in infant surveillance and informal communication, alarm fatigue, and 

increased walking distances. Others have noted that SFR layout complicates infant 

surveillance and communication among nurses, increasing their reliance on technology to 
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accomplish simple tasks (Shahheidari & Homer, 2012). This manuscript described how 

this occurs: tasks such as identifying and responding to bradycardia alerts, asking a 

question of co-workers, or locating and silencing beeping equipment were made more 

complex by an increase in decision making surrounding each task. For each of these 

tasks, nurses had to decide on an additional course of action—whether to “put eyes on” 

the infant, where and what type of alarm was sounding and whether to shut it off, and 

whether to leave their present location or stop what they are doing to find or call a co-

worker. While Smith et al. (2009) noted that SFR NICUs require more walking for 

nurses, this study added that walking often accompanies these increased demands in 

decision making. 

 Other research has noted the potential for SFR NICUs to decrease occupational 

noise for nurses (Smith et al., 2009; Domanico et al., 2010; Szymczak & Shellhaas, 2014; 

Domanico et al., 2011), but this study found that occupational noise can still be a hazard 

in SFR units. Nurses felt they were exposed to noise for longer periods of time on the 

SFR unit, related to nurses taking longer to locate, acknowledge, and silence alarms from 

cardiac monitors and ventilators and other beeping equipment. Other studies of alarm 

response time in neonatal nurses cite SFR layout as a contributing factor (van Pul, 

Mortel, Bogaart, Mohns, & Andriessen, 2015; Joshi et al. 2017). 

Other research has also indicated that nurses on SFR units perceive that patient 

safety is compromised because of decreased visibility (Walsh et al., 2006; Cone et al., 

2010; Domanico et al., 2010), specifically, if nurses are unable to easily visualize infants, 

important warning signs might be missed.  This study offered no evidence to support this, 
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but nurses do seem to be working harder—making more decisions while walking more-- 

to provide the same level of care as they did in the OPBY layout. 

Chapter Four: Neonatal Nurses Emotional Work in the Single-Family Room Setting 

The purpose of this manuscript was to describe how single-family room layout 

impacts neonatal nurses’ emotional work. Huynh, Alderson, & Thompson’s (2008) 

conceptualization of the emotional work, stress, and burnout guided interpretation. Four 

themes were identified: families “living on the unit,” isolation of infants, trust and bond, 

and sheltering. Both negative and positive emotions in nurses stemmed from the amount 

of privacy on the unit. The interpretive process found that negative emotions, such as 

fear, anger, and sadness, translated into emotional work for nurses. Positive emotions, 

such as relief, happiness, and satisfaction, did not create emotional demands or work. It 

may be that positive emotions resulting from SFR layout can help alleviate stress and 

burnout by increasing nurses’ sense of personal accomplishment (Maslach & Leiter, 

2016). 

Privacy and sleeping accommodations on the SFR unit allowed for 24-hour 

family presence, a cited benefit of SFR layout (Domanico, Davis, Coleman & Davis, 

2011). However, negative emotions in nurses, such as sadness, anger, and worry derived 

from families “living on the unit,” particularly low income, adolescent families struggling 

with problems such food insecurity, criminal histories, violence, and substance use. Other 

research has found that the most difficult emotional demands in the NICU revolve around 

parental interactions (Lewis, 2005). Working with multi-problem families can further 

complicate matters—in one study, over half of NICU staff  reported high or very high 

likelihood of challenging interactions with parents involved with child protective services 
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or suffering from substance use or addiction; over one third reported a high likelihood of 

challenging interactions if the parents were young or if domestic abuse was an issue 

(Friedman, Friedman, Colin, & Martin, 2017).  

In addition, this study found that lack of visibility on the SFR unit seemed to 

potentiate a violent outburst, introducing safety hazards for unit occupants. Nurses felt 

that because parents are largely hidden from nurses and others in private rooms, the 

escalation of negative interactions between parents, including shouting, profanity, 

physical violence toward partners, and threats of physical violence toward nurses have 

occurred. Nurses felt they were sometimes asked to “police” the unit in order to enforce 

restraining orders on fathers. Nine of eleven nurses broached this topic in interview; it 

was accompanied by feelings of fear, and so is a definite source of emotional work. 

These findings are unreported elsewhere in the NICU design literature. 

Not all infants in the NICU had a constant family presence at the bedside. 

Negative emotions in nurses such as worry and sadness were associated with the isolation 

of infants in private rooms, particularly those located at the end of a long corridor. Nurses 

with OPBY experience recalled the ease of being able to console a baby in one arm while 

tending to another infant with the free hand. They admitted that this care-giving behavior 

has ceased in the SFR NICU. Other research has found that infants in SFR NICUs who 

receive few visitors and are therefore are exposed to little human speech are at risk for 

neurodevelopmental and psychological delays (Pineda et al., 2014; Pineda et al., 2017). 

However, privacy also contributed to nurses’ ability to form trust and bonds with 

parents. The private rooms allowed for quiet, uninterrupted contact between parents and 

nurses. Nurses felt a sense of accomplishment when they were able to create a trusting 
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environment for parents. This echoes findings from Hogan et al. (2015); in the qualitative 

portion of a mixed methods study, the authors found that private rooms in the NICU 

aided nurses work by providing an intimate setting. Further, they recorded significantly 

higher scores on the personal accomplishment subscale of the Maslach Burnout Inventory 

after the nurses had transitioned to the SFR unit.  

Privacy was also the primary driver behind nurses’ ability to shelter families and 

themselves on the SFR unit, and this was a source of relief for them, a positive emotion. 

Nurses who had worked on the previous OPBY unit described the inability to shield 

parents from the turbulence of the unit as very stressful. Other research suggests that that 

the SFR NICU plays an important role in protecting parents from vicarious trauma and 

noise (Robson, MacMillan-York, & Dunn, 2016). Similarly, some nurses took comfort in 

sitting in patient rooms unseen when they needed to remove themselves from the unit but 

remain available to co-workers. Cricco-Lizza (2014) and Robson et al. (2016) both noted 

the “on-stage” feel of the OPBY NICU for both parents and nurses; Beck, Cusson & 

Gable (2017) found that some neonatal nurses experience difficulty shielding themselves 

from the grief and sadness of parents.  

Studies measuring stress in NICU nurses after moving to a SFR unit using a one 

item measure have reported significantly less stress and burnout after the transition (Cone 

et al. 2010; Bosch et al. 2012; Harris, Shepley, White, Kolberg, & Harrell, 2006), but are 

unable to suggest a mechanism behind this decrease. Shepley et al. (2008), using the 

Expanded Nurses Stress Scale, suggested that neonatal nurses practicing in a SFR setting 

demonstrated significantly less stress than their OPBY counterparts, perhaps due in part 

to the increased privacy afforded parents during demanding situations with their infant. 
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The research reported in Chapter Four further describes the relationship between unit 

layout and nurses’ stress and burnout. Privacy, combined with other factors, is what 

allowed for parents to live on the unit—this contributed to emotional work for nurses and 

therefore stress and burnout. Privacy also contributed to the isolation of infants that 

receive few visits, another source of emotional work. Yet, privacy afforded intimacy for 

nurses to develop trust and bonds, and it provided shelter in what can be a tumultuous 

environment. No emotional work was necessary here, and nurses expressed a sense of 

personal accomplishment when they were successful in building trusting relationships 

with parents. Personal accomplishment is the component of occupational burnout that 

counteracts emotional exhaustion and cynicism and detachment (Maslach & Leiter, 

2016). Nurses’ experiences of stress and burnout in the SFR setting might vary based on 

the nurses’ individual experiences, skills, and tolerances. In interview, nurses who had a 

personal understanding of poverty or who enjoyed working with challenging families 

seemed more appreciative of the private rooms. 

Additional Findings 

This dissertation was focused on unit layout and nurses’ work. The conceptual 

frameworks that were used were helpful in interpreting observations and interviews, 

organizing results, and guiding inference, but not all study data could be mapped easily to 

the frameworks, or included in the two resulting manuscripts. For instance, most nurses 

interviewed related that they loved their job. This is a strong positive emotion and 

seemed important, but it did not seem specific to the layout of the unit and did not fit well 

into Huynh et al.’s (2008) conceptualization of emotional work.  Readers should be 

reminded that although participating nurses offered criticism of the SFR layout, most still 
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exhibited overall job satisfaction, which is not surprising given that they were current 

employees. It is likely that nurses who were highly dissatisfied with the new design 

sought other employment, creating an environment in which the remaining nurses prefer 

the SFR layout. Other research has found a correlation between satisfaction with 

elements of the physical environment and job satisfaction in nurses (Sadatsafavi, 

Walewski, & Shepley, 2015). 

This dissertation also allows a more nuanced understanding of the NICU “design 

dilemma” (Domanico, Davis, Coleman & Davis, 2010). Family privacy and patient 

visibility did not seem to be in constant tension here. Nurses felt relieved when they were 

able to shelter parents and keep them comfortable; privacy made this possible, but with 

the added caveat that families use the rooms “the way they are supposed to be used,” i.e. 

for bonding and for breastfeeding or pumping breastmilk, not just sleeping or watching 

television. This study did not provide evidence that lack of visibility— “eyes on”—was 

detrimental to patient care, although it did seem to increase nurses’ work overall, via 

additional efforts required for infant surveillance and communication, which also 

required extra walking However, as many nurses seemed to feel that the gains in privacy 

were in ways beneficial to their work, increased privacy may have an overall balancing 

effect. 

Limitations 

Data Collection Methods 

This study included interviews with 11 nurses and 131.5 hours of observation. 

While this was adequate to gain an understanding of neonatal nurses' work in the SFR 

setting, additional time spent on the unit and additional interviews would have provided 
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even greater depth of understanding. Additionally, each form of data collection used in 

qualitative research has disadvantages. For instance, the disadvantage to interview data is 

that it can be manipulated by the participant (Thorne, 2008). Interviewees may also have 

aimed their comments toward what they thought the researcher would want to hear, 

instead of a straightforward accounting of their work in the SFR setting. The major 

challenge in observation is the tendency for the presence of an observer to impact the 

behavior of the participants (Bonner & Tolhurst, 2001). Also, observing only reveals 

what is done—and not why. Likewise, an observer cannot know what they did not 

observe-- or why. In this study, it is difficult to know what aspects of context were 

assumed by both the researcher and participants (Thorne, 2008).  

Transferability 

Transferability refers to the extent to which study findings might be applied to 

other settings (Lincoln & Guba, 1985).  Overall, the focus of this research was narrow, 

examining only neonatal nurses in one NICU in one urban locale.  This narrowed the 

scope of the study, and limited transferability--the findings of this research may not be 

applicable to every nursing unit, or even every NICU. The typical participant in this study 

was a middle-aged nurse with a college education and over a decade of nursing 

experience; most had experience in OPBY environments. Viewpoints of minority nurses, 

younger nurses, men, and associate degree prepared nurses may have been 

underrepresented. The exact layout of this SFR unit, combined with the staffing mix and 

organization of work, the use and placement of technological devices, the patient 

population and acuity, and the culture of the unit, make it unique. The hospital’s 

designation as a Magnet facility may introduce professional elements absent from other 
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institutions; for instance, this hospital had a clinical ladder in place that was supportive of 

nursing research. Most of the nurses in this study seemed to value this program, which 

perhaps motivated them to engage in their unit’s transition to SFR layout and volunteer as 

research participants.  Finally, this research was conducted by a single investigator. 

While experts were consulted during data analysis and interpretation they were not 

present during data collection, so the raw data is subject to the biases of a single author.  

Recommendations 

Priorities for Future Research 

  Architectural interventions that maximize visibility and proximity on the NICU, 

while maintaining privacy for all unit occupants, should be investigated for their ability to 

optimize working conditions for nurses while maintaining a supportive environment for 

the neonate and their family. For instance, other authors have found that “parallel 

corridors,” or two corridors on either side of a rectangular nurses’ station, allow for the 

greatest visibility--measured by counting how many rooms are visible from various 

points at the nurses’ station (Catrambone, Johnson, Mion & Minnick, 2008). This 

dissertation demonstrated that visibility includes not just visibility of patient beds, but 

other staff and monitoring equipment. Furthering this, valid measurement in built 

environment survey research remains an issue.  Nurses responding to questionnaires are 

asked to rank how the built environment supports complex constructs such as 

“communication,” “stress,” and “patient care,” yet there is no measure in use with 

validated items (Doede, Trinkoff, & Gurses, 2018). This research provided evidence for 

building more a more precise questionnaire to measure the relationship of nurses’ work to 

unit layout. For instance, nurses found that they allowed equipment to beep for long 
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periods of time because they had to stop what they were doing, locate the source of the 

sound, and then walk to it in order to turn it off. A corresponding item on a measure of 

nursing congruence with the built environment might be, “Its time consuming to locate 

alarms to silence them.” 

 There is a role for biotechnical researchers in reducing actionable and non-

actionable alarms. Integrating more sophisticated algorithms into current physiologic 

monitors could reduce alarms related to the same event, e.g. desaturation related to 

bradycardia (Van Pul, Mortel, Bogaart, Mohns, & Andriessen, 2015). This will decrease 

decision making for nurses on SFR NICUs, as they will not need to respond to as many 

alarms. Moving non-actionable alarms away from the tonal “beep” to a white noise sound 

may allow nurses to more easily locate alarms (Vaillancourt, et al., 2013) and be less of 

an annoyance.  Hands-free, voice activated telephones would aid in nurse to nurse 

communication while allowing nurses to uphold best infection control practices. 

However, the expense of implementing state of the art information technology may be a 

barrier for some cash strapped hospitals.  

Clinical Practice 

Providing practical guidance to clinicians is central to interpretive description 

(Thorne, 2008). Here, guidance is extended to architects, hospital leadership, and 

neonatal nurses who are involved in a transition from OPBY to SFR. First, this study 

demonstrated that monitors must be visible from locations other than the nurses’ station 

and patient rooms. Clinicians undergoing SFR construction should consider placing 

monitors in hallways, and orienting patient rooms so that the monitor is visible from the 

door. Furthermore, analysis of unit layout has shown that parallel corridors (rectangular 
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central nurses’ station surrounded with two corridors of rooms on either side) allows 

maximum visibility for nurses (Catrambone et al., 2008). This study found that in a unit 

with two centralized nurses’ stations, nurses still struggled to connect without having to 

resort to their phones, because the unit was laid out as two long corridors and visibility of 

rooms from the nurses’ station was low. Nurses also had the option of completing 

documentation, uninterrupted, at bedside computers, further lengthening the amount of 

time that they spent hidden in patient rooms.  

For this reason, architects and clinicians should consider overall visibility and 

proximity from any point on the unit as a primary avenue for decreasing nurses’ work 

demands. To increase visibility, clinicians should consider how much privacy is 

absolutely necessary for families. The patient rooms in the study setting included sliding 

doors with adjustable blinds between two panes of glass. If families were in the rooms, 

they often shut the door and closed the blinds so that nurses could not glance in easily 

and felt compelled to knock prior to opening the door. Then, there was a curtain dividing 

the parent’s sleeping area from the infant’s isolette. Nurses in interview said that 

sometimes parents would not come out from behind this curtain to interact with them 

during infant care. 

This study also demonstrated that unit safety is derived from good visibility on 

the nursing unit. NICUs transitioning to SFR layout may want to consider adding a 24-

hour security presence as an extra source of “eyes on.” A security guard stationed at the 

locked door to the unit would remove nurses and staff from the “police” role and allow 

for a quick response in volatile situations. Security guards should be clearly identified as 

such via identification badges and similar clothing, but need not dress in uniform, as 
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some families may find this intimidating or even threatening (Hospital Safety Center, 

2019). 

 Finally, clinicians should consider how they might encourage a “culture of quiet” 

on their unit.  While alarms generate noise and trigger decision making in nurses, studies 

have shown that the bulk of unit noise in pediatric intensive care units comes from staff 

conversations, not alarms (Watson et al., 2015; Duraiseh, Hoying, Vidonish, Lin, & 

Wagner, 2016). This may impede concentration and interrupt sleep for infants and 

families. Employee conversations as a significant source of noise was verified by both 

interview and observation in this study. Success surrounding behavioral interventions 

alone to reduce the volume of employee conversations in the NICU is mixed (Konkani, 

Oakley, & Penprase, 2014; Biabanakigoortan, Namnabat, Abdeyazdan & Badii, 2016), 

but one quality improvement study found that multiple interventions including noise 

indicator lights at the nurses’ station, institution of quiet times, readjustment of the 

nursing care schedule, parent and ancillary staff education, and structural changes were 

enough to reduce decibel levels and alter unit culture (Thear & Wittman-Price, 2006). 

Education 

 This study identified several avenues for continuing education in neonatal nurses. 

In preparing to transition from the OPBY to the SFR unit, nurses in this study were 

provided with copious education on the new equipment and technology on which they 

would come to rely. No attention was given to preparing the nurses for family centered 

care on a unit where parents can “live in the room.”  Increased family presence on the 

SFR unit was perceived as a drastic change in the practice environment for many 

participants, and the vulnerabilities of some families made work difficult for them. 
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Educational strategies to assist neonatal nurses in working with young, low-income, 

African American families would be beneficial, especially considering the dearth of 

research addressing the needs of this population in the NICU—the population most at 

risk for pre-term birth (Centers for Disease Control, 2017). Recently, implicit bias 

training has been investigated as a method to boost caregiver empathy toward minority 

groups and reduce disparities in healthcare delivery (Hall et al., 2015; Zestcott, Blair, & 

Stone, 2016). In a study of implicit bias in over 200 hospital nurses practicing in an urban 

setting, only 14.7 percent demonstrated no implicit racial bias as measured by the 

Implicit Associations Test, and only 6.53 percent demonstrated no implicit class biases, 

even though 71 percent reported that they held no biases against those of a different race 

or class at the onset of the study (Haider et al., 2015). Making clinicians aware of their 

implicit biases is likely not enough to spur change; hospital educators need to provide 

nurses with strategies to control implicit bias and an environment in which to practice 

new skills (Zestcott et al., 2016). As the exact content, length, and frequency of such 

modules is still under investigation, this recommendation for nursing education is an 

overlapping priority for nursing research. Training that includes concrete examples of 

how to engage families of a different race or socioeconomic background seems promising 

(Hofmeister & Soprych, 2017) as does training in mindfulness meditation (Burgess, 

Beach, & Saha, 2017). 

 A sense of personal accomplishment counteracts the other two components of 

burnout—emotional exhaustion and cynicism and detachment (Maslach & Leiter, 2016) 

Improving nurses’ skills when working with difficult families may improve nurses’ sense 

of personal accomplishment and be effective in reducing the tendency toward burnout in 
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neonatal nurses. For instance, motivational interviewing, a person-centered counseling 

technique, can be been taught to hospital nurses in a two-hour seminar, and improves 

their confidence in teaching patients (Stoffers & Hatler, 2017). Motivational interviewing 

with NICU parents has been demonstrated to reduce neonates’ exposure to second hand 

smoke on discharge (Blaakman et al., 2015).  In this way, interventions that increase a 

sense of accomplishment for nurses may also improve family outcomes. 

Conclusions 

While single-family room NICUs provide definite advantages over open bay 

layouts for infants, families, and nurses, their impact on nurses’ work is complex and 

connected to overall gains in privacy and losses in visibility and proximity. This 

dissertation found that losses in visibility and proximity on the SFR unit translated into 

greater job demands for nurses. The major benefits to nurses’ work of OPBY layout—

ease of communication and surveillance—might best be preserved if visibility and 

proximity are maximized on SFR units. At the same time, privacy should also be 

maintained, as it created an environment where nurses could build trusting relationships 

with families and shelter them from the external turmoil on the unit. Nurses, families, and 

patients benefit from unit architecture that balances privacy needs against visibility and 

proximity. As SFR layout supports sustained family presence at the bedside, neonatal 

nurses will benefit from education that enhances their communication skills, especially 

with multi-problem families. 

Readers of this research may wish to know: is SFR layout better or worse for 

neonatal nursing practice? The answer is yet to be determined. Manipulation of the 

physical environment alone is not enough to “engineer out” the most difficult aspects of 
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neonatal nurses’ work—for instance heavy workloads and working with families in crisis. 

Certainly, these concerns remain prominent features in the SFR setting. Yet, unit layout 

influences how nurses contend with the hardest parts of their work. Attention to privacy, 

visibility and proximity in NICU architecture will allow for unit layout to be used as a 

means of prevention and intervention in neonatal nurses’ occupational health. 
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Appendix A 

 

  

Subject: Nurses Needed 

Dear NICU Nurses, 

My name is Megan Doede and I am a doctoral student at the University of Maryland 

School of Nursing. I’m interested in understanding what it is like for nurses to work in a 

single-family room NICU. To do this, I will be performing observations of the unit. First, 

I will spend about six weeks on the unit observing your work. Then, I will be asking 

nurses to volunteer to allow me to shadow them more closely as they work. Throughout 

this time, I would like to interview nurses regarding their work experiences on this unit. 

If you are interested in being interviewed, please contact me! Interviews will take an 

about an hour can be held in any place or at any time that is convenient to you. Any RN 

working on the unit, except nurse practitioners and those in leadership, is eligible to be 

interviewed.  Most nurses find it to be an interesting and rewarding experience! If you 

decide that you would like to be interviewed, you do not have to be shadowed; if you 

would like to be shadowed, you do not have to be interviewed. You can contact me by 

responding directly to this email, or by calling my cell phone at 410-746-1109. 
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Appendix B 
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Appendix C 

Observation Guide 

Grand Tour Observation:  

What are the major components of place, participants, and activities present on this unit?  

• hand-drawn sketch of the layout of the unit  

• approximate size and the number of rooms 

• Describe all the places on the unit. Include light and noise levels. Include aspects 

of connectivity, path length, openness, accessibility, degree of control, and 

visibility. 

• Describe all the objects on the unit 

• Describe all the activities on the unit 

• Describe all the time periods on the unit 

• Describe all of the actors on the unit 

• Describe the goals of the unit 

• Describe the feelings on the unit 

Mini-Tour Observations: 

Who is doing what with whom, in what relationship, in what context, and where on the 

unit? 

• Describe the patient rooms. Include light and noise levels. Include aspects of 

connectivity, path length, openness, accessibility, degree of control, and visibility. 

• Where are objects located on the unit? 

• Where do activities occur? 

• Where do time periods occur? 

• Where do people place themselves? 

• Where do feeling states occur? 
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Appendix D 

 

Data collection activities. 
Type of Activity Date Hours 

Grand Tour Observation 5/25/17 5 hours (0800-1415) 

Grand Tour Observation 5/26/17 6 hours (0800-1545) 

Grand Tour Observation 5/29/17 7 hours (0800-1600) 

Grand Tour Observation 6/1/17 1.5 hours (1300-1500) 

Interview 1 6/1/17 1 hour 

Grand Tour Observation 6/7/17 3.5 hours (1030-1400) 

Grand Tour Observation 6/10/17 3 hours (1300-1600) 

Grand Tour Observation 6/15/17 5.5 hours (1600-2130) 

Grand Tour Observation 6/16/17 6.5 hours (1400-2100) 

Grand Tour Observation 6/17/17 1.5 hours (1800-1930) 

Interview 2 6/17/17 1 hour 

Grand Tour Observation 6/22/17  6 hours (0700-1300) 

Grand Tour Observation 7/4/17 5 hours (0700-1200) 

Grand Tour Observation 7/7/17 6 hours (0700-1300) 

Interview 3 7/7/17 1 hour 

Interview 4 7/12/17 1 hour 

Interview 5 7/12/17 1 hour 

Interview 6 7/14/17 1 hour 

Interview 7 7/17/17 1 hour 

Interview 8 7/20/17 1 hour 

Collateral document review 7/25/17 1 hour 

Collateral document review 7/26/17 1 hour 

Interview 9  7/26/17 1 hour 

Interview 10 7/27/17 1 hour 

Interview 11 8/16/17 1 hour 

Collateral document review 9/1/17 1 hour 

Mini Tour Observation 9/4/17 12 hours (0700-1900) 

Mini Tour Observation 9/16/17 12 hours (0700-1900) 

Mini Tour Observation 9/27/17 6 hours (0830-1430) 

Collateral document review 10/27/17 2 hours 

Mini Tour Observation 10/27/17 4 hours (1500-1900) 

Mini Tour Observation 10/27/17 4 hours (1900-2300) 

Min Tour Observation 10/28/17 6.5 hours (1000-1630) 

Mini Tour Observation 11/10/17 5.5 hours (0900-1430) 

Mini Tour Observation 11/15/17 4 hours (1900-2300) 

Collateral Document review  12/30/2017 5 hours 
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Appendix E 

Research Consent Form 

Protocol Title: Neonatal Intensive Care Nurses in the Single-family Room Setting 

This consent is for a research study in which participation is voluntary. You can ask 

questions at any time. 

PURPOSE OF STUDY 

The purpose of this research study will be to better understand what it is like for nurses to 

work in a single-family room neonatal intensive care unit (NICU). The study goal is to 

answer the research question: What is it like to work in a single-family room NICU? As 

an RN, the ways in which you are either supported or hindered in caring for patients is 

very important. As a direct provider of care at the bedside, how you experience the 

physical environment may highlight areas that could be addressed to improve patient care 

delivery and your own work experience. Your participation in the study will assist in 

developing a better understanding of the physical environment and neonatal nurses’ 

work. 

PROCEDURES 

Your participation in this research study will consist of a background questionnaire, one 

to three observation periods of up to12 hours each, AND/OR a personal interview. If you 

agree to join the study, you may participate in both the observation and the interview, or 

only the observation, or only the interview. You may be asked to provide one brief 

follow-up interview for clarification.  

1. The background questionnaire consists of seven questions requesting basic information 

about you as an individual nurse. 

2. Each of the observation periods will take place during one of your regularly scheduled 

shifts. A researcher will follow you through your normal patient care processes for the 

entire period, but will not ask questions or request assistance from you during that time. 

The researcher will take notes to assist in the description of your work. 

3. You will be interviewed to more fully understand what it is like for you to work in a 

single-family room NICU. This interview will be audio recorded. It is expected to take 

about one hour to complete. 
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4. While the researcher is analyzing the data from your observation and/or interview, she 

may need to contact you for further clarification. This will be a maximum of one time for 

no more than 15 minutes. 

The total time commitment for observation varies from 12-36 hours over a 6-10 week 

period. The total time commitment for interviews is about one hour. 

POTENTIAL RISKS/DISCOMFORTS: 

Moderate Risk 

• If you were to perform nursing care in gross violation to the standards of nursing 

practice as outlined by the Maryland State Board of Nursing during the 

observation period, the observer may be aware of this and could step out of the 

observer role to intervene on behalf of the patient’s safety. 

Low Risk 

• The presence of the researcher may be a distraction to you while providing patient 

care. 

• Although unlikely, participating in the interview process may be distressing if you 

are asked to recall difficult patient care situations. 

• Although unlikely, a breach of confidentiality in the reporting of this study may 

result in emotional duress. 

 

There may be risks in this study which are not yet know. 

If the researcher observes an error that is in violation of Maryland State Board of Nursing 

scope of practice, she will halt the activity in order to ensure patient safety and inform 

you of what has just occurred. Every effort will be made to promote nurse integrity and 

patient safety. 

Distraction during patient care will be minimized by having the researcher not ask 

questions or request assistance from you during the observation period. The researcher 

will appropriately identify herself to other staff and patients as needed in order to 

minimize role confusion. 

POTENTIAL BENEFITS 

You will not benefit directly from your participation in this study. 

ALTERNATIVES TO PARTICIPATION 

This is not a treatment study. Your alternative is to not take part. If you choose not to take 

part, your employment at this facility will not be affected. 
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COSTS TO PARTICIPANTS 

It will not cost you anything to take part in this study. 

PAYMENT TO PARTICIPANTS 

You will not receive payment or compensation for participation in this study. 

CONFIDENTIALITY 

This research study will involve the researcher recording your actions during the 

observation period AND/OR the audio recording of your interview. No identifying 

information, such as names or places, will be recorded during observation. All 

identifiable data, such as names and places, will be removed from your transcribed 

interview. The audio files will be destroyed after transcription. The original transcription 

will be destroyed at the completion of the study. Analysis will only occur on de-identified 

data. Only the researcher and dissertation committee will have access to the data. 

The data from the study may be published in academic journals or presented at 

professional conferences. The audience for this research might include other clinicians, 

researchers, architects, and hospital administrators. Other participants in this study may 

also be in this audience. However, you will not be identified by name in the 

dissemination of this research. De-identified data may be used for secondary data 

analysis. Everyone using study information will work to keep your personal information 

confidential. 

RIGHT TO WITHDRAW 

Your participation in this study is voluntary. You do not have to take part in this research. 

You are free to withdraw your consent at any time. Refusal to take part or to stop taking 

part in the study will involve no penalty or loss of benefits to which you are otherwise 

entitled. If you decide to stop taking part, if you have questions, concerns, or complaints, 

or if you need to report a medical injury related to the research, please contact the 

investigator xxx at xxx-xxx-xxxx. There are no adverse consequences (physical, social, 

economic, legal, or psychological) of your decision to withdraw from the research. Your 

employment status will not be affected by your participation or non-participation in this 

study. 

It is unlikely that there will be significant new findings during the course of this study 

which may relate to your willingness to continue participation. 

Signing this consent form indicates that you have read this consent form (or have had it 

read to you), that your questions have been answered to your satisfaction, and that you 
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voluntarily agree to participate in this research study. You will receive a copy of this 

signed consent form. 

If you agree to participate in this study, please sign your name below. 

Participant‘s Signature 

Date:______________________________ 

Investigator or Designee Obtaining Consent Signature 

Date:______________________________ 
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Appendix F 

 

 

Background Questionnaire 

 

The following questions are designed to better understand your background. Your answers 

will not be reported in a way that could identify you.  

 

1. What type of nursing degree do you currently have?  

 a. Diploma  

 b. Associate Degree  

 c. Bachelor of Science in Nursing (BSN) Degree  

 d. Master of Science in Nursing (MSN) 

 

2. How many years have you been working as an RN? _______ 

  

3. How long have you been working in the NICU?  

 a. 0-2 years  

 b. 3-5 years  

 c. 6-10 years  

 d. >10 years  

 

4. Do you have experience working in an open bay or open ward NICU? 

 a. yes 

 b. no  

 

5. Describe your work schedule. Circle all that apply. 

 a. mostly days 

 b. mostly nights 

 c. full time 

 d. part time 

 e. rotator 

  

6. How old are you? _______  
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Appendix G 

Interview Guide 

Tell me what it is like to work in the NICU. 

Tell me about how privacy is maintained. 

Tell me about noise in the NICU. 

In what ways do you communicate? 

How do nurses and other support each other? 

How do nurses and other clinicians support each other?  

How do nurses support babies and families? 

How do families support each other? 

How do you manage infection control on the unit? 

Tell me about safety on the unit. 

What is the most rewarding part of your job? The most stressful? 

What do you like about working in a SFR NICU? What do you not like? 

Have you ever worked in an open bay unit? Which do you prefer and why? 

Is there anything else you would like to tell me about your work? 

  



 

 

129 

 

References 

Aiken, L. H., Clarke, S. P., Sloane, D. M., Lake, E. T., & Cheney, T. (2008). Effects of 

hospital care environment on patient mortality and nurse outcomes. Journal of 

Nursing Administration, 38(5), 223–299. 

doi:10.1097/01.NNA.0000312773.42352.d7 

Aiken, L. H, Clarke, S. P., Sloane, D. M., Sochalski, J., & Silber, J. H. (2002). Hospital 

nurse staffing, and patient mortality, nurse burnout, and job dissatisfaction. 

Journal of the American Medical Association, 288, 1987–1993. 

doi:10.1001/jama.288.16.1987 

Alimoglu, M. K., & Domez, L. (2005). Daylight exposure and the other predictors of 

burnout among nurses in a university hospital. International Journal of Nursing 

Studies, 42, 549–555. https://doi.org/10.1016/j.ijnurstu.2004.09.001 

Als, H. (1998). Developmental care in the newborn intensive care unit. Current Opinion 

in Pediatrics, 10(2), 138–142. https://doi.org/10.1097/00008480-199804000-

00004 

American Psychological Association. (2016). The State-Trait Anxiety Inventory. 

Retrieved from http://www.apa.org/pi/about/publications/caregivers/practice-

settings/assessment/tools/trait-state.aspx December 15, 2016. 

Applebaum, D., Fowler, S., Fiedler, N., Osinubi, O., & Robson, M. (2010). The impact of 

environmental factors on nursing stress, job satisfaction, and turnover intention. 

Journal of Nursing Administration, 40, 323–328. 

doi:10.1097/NNA.0b013e3181e9393b 

Beck, S.A., Weis, J., Greisen, G., Andersen, M., & Zoffmann V. (2009). Room for 

family-centered care: A qualitative evaluation of a neonatal intensive care unit 



 

 

130 

 

remodeling project. Journal of Neonatal Nursing. 15, 88-99. 

https://doi.org/10.1016/j.jnn.2009.01.006 

Beck, C. T., Cusson, R. M., & Gable, R. K. (2017). Secondary traumatic stress and NICU 

nurses. Advances in Neonatal Care, 17(6), 478–488. 

https://doi:10.1097/ANC.0000000000000428  

Beck, M.S. & Doscher, M. (2018). Effects of patient care unit design and technology on 

nurse and patient care technician communication. Journal of Gerontological 

Nursing. 44(4), 17-22. https://doi.org/10.3928/00989134-20180212-01 

Bitan, Y., Meyer, J., Shinar, D., & Zmora, E. (2004). Nurses’ reactions to alarms in a 

neonatal intensive care unit. Cognitive Technical Work, 6, 239–246. 

https://doi.org/10.1007/s10111-004-0162-2 

Blaakman, S. W., Borrelli, B., Wiesenthal, E. N., Fagnano, M., Tremblay, P. J., Timothy 

Stevens, T. P., & Halterman J. S. (2015). Secondhand smoke exposure reduction 

after NICU discharge: Results of a randomized trial. Academic Pediatrics, 15(6), 

605–612. https://doi.org/10.1016/j.acap.2015.05.001 

Blomkvist, V., Eriksen, C.A., Theorell, T., Ulrich, R., & Rasmanis, G. (2005). Acoustics 

and psychosocial environment in intensive coronary care. Occup Environ Med. 62 

(3), e1. https://doi.org/10.1136/oem.2004.017632 

Burgess, D. J., Beach, M. C., & Asha, S. (2017). Mindfulness practice: A promising 

approach to reducing the effects of clinician implicit bias on patients. Patient 

Education and Counseling, 100, 372–376. 

https://doi.org/10.1016/j.pec.2016.09.005 

https://doi.org/10.1016/j.acap.2015.05.001
https://doi.org/10.1016/j.pec.2016.09.005


 

 

131 

 

Bosch S, Bledsoe T, Jenzarli (2012). A. Staff perceptions before and after adding single 

family rooms in the NICU. Health Environments Research and Design. 5(4), 64-

75.  https://doi.org/10.1177/193758671200500406 

Boss, R. D., Donohue, P. K. & Arnold, R. M. (2010). Adolescent mothers in the NICU: 

How much do they understand? Journal of Perinatology, 30, 286–290. 

https://doi:10.1038/jp.2009.160 

Broom, M., Gardner, A., Kecskes, Z., Kildea, A. (2015). How can we help staff transition 

to a new NICU design? Journal of Neonatal Nursing. 21, 180-185. 

https://doi.org/10.1016/j.jnn.2015.05.004 

Brown, G. (2009). NICU noise and the preterm infant. Neonatal Network. 28(3), 165-

173. https://doi.org/10.1891/0730-0832.28.3.165 

Carayon, P., Alvarado, CEJA. & Hunt, A.S. (2007). Work design and patient safety. 

Theoretical Issues in Ergonomics Science, 8(5), 395–428. 

https://doi.org/10.1080/14639220701193157 

Carayon, P., Wetterneck, T. B., Rivera-Rodriguez, A. J., Hunt, A. S., Hoonakker, P., 

Holden, R., …  Gurses, A. P. (2014). Human factors system approach to 

healthcare quality and patient safety. Applied Ergonomics, 45, 14–25. 

https://doi.org/10.1016/j.apergo.2013.04.023 

Catrambone, C., Johnson, M. E., Mion, L. C., & Minnick, A. F. (2008). The design of 

adult acute care units in U.S. hospitals. Journal of Nursing Scholarship, 41(1), 

79–86. https://doi.org/10.1111/j.1547-5069.2009.01254.x 

Ceballos, K., Waterman, K., Hulett, T., & Makic, M. B. F. (2013). Nurse-driven quality 

improvement interventions to reduce hospital-acquired infection in the NICU. 

https://doi.org/10.1016/j.apergo.2013.04.023


 

 

132 

 

Advances in Neonatal Care, 13(3), 154–163.  

https://doi.org/10.1097/anc.0b013e318285fe70 

Cimiotti, J., Aiken, L., Sloane, D., & Wu, E. (2012). Nurse staffing, burnout, and health 

care-associated infection. American Journal of Infection Control, 40, 486–90.  

https://doi.org/10.1016/j.ajic.2012.02.029 

Centers for Disease Control and Prevention. (2013). CDC health disparities and 

inequalities report—United States, 2013. MMWR, 62(3), 1–187.  Retrieved from 

https://www.cdc.gov/mmwr/pdf/other/su6203.pdf April 7, 2019. 

Centers for Disease Control and Prevention. (2014).  Birthweight and gestation. 

Retrieved from http://www.cdc.gov/nchs/fastats/birthweight.htm. April 7, 2019. 

Centers for Disease Control and Prevention. (2017). Premature birth. Retrieved from 

https://www.cdc.gov/Features/PrematureBirth/. April 26, 2019 

Cricco-Lizza, R. (2014). The need to nurse the nurse: Emotional labor in neonatal 

intensive care. Qualitative Health Research, 24(5), 615–628. 

https://doi:10.1177/1049732314528810. 

Cone S. K., Short S., & Gutcher, G. (2010). From “baby barn” to the “single-family room 

designed NICU”: A report of staff perceptions one year post occupancy. Newborn 

and Infant Nursing Reviews, 10(2):97–103.  

https://doi.org/10.1053/j.nainr.2010.03.002 

Daraiseh, N. M., Hoying, C. L., Vidonish, W. P., Lin, L., & Wagner, M. (2016). Noise 

exposure on pediatric inpatient units. Journal of Nursing Management, 46(9), 

468–476. https://doi:10.1097/NNA.0000000000000377 

https://doi.org/10.1016/j.ajic.2012.02.029
https://www.cdc.gov/mmwr/pdf/other/su6203.pdf
http://www.cdc.gov/nchs/fastats/birthweight.htm
https://www.cdc.gov/Features/PrematureBirth/
https://doi.org/10.1053/j.nainr.2010.03.002


 

 

133 

 

Djukic, M., Kovner,  C., Brewer, C., Fatehi, F., & Greene, W. (2014). Exploring direct 

and indirect influences of physical work environment on job satisfaction for early-

career registered nurses employed in hospitals. Research in Nursing and Health, 

37, 312–325. https://doi:10.1002/nur.21606 Published online in Wiley. 

Doede, M. (2016). Black jobs matter: Racial inequalities in conditions of employment 

and subsequent health outcomes. Public Health Nursing, 33(2), 151–158. 

https://doi.org/10.1111/phn.12241 

Donabedian, A. (1966). Evaluating the quality of medical care. The Milbank Memorial 

Fund Quarterly. 44(3), 166–206. https://www.jstor.org/stable/3348969. 

Domanico, R., Davis, D. K, Coleman, F., Davis, B. O. (2010). Documenting the NICU 

design dilemma: Perceptions of open ward versus single-family room units. 

Journal of Perinatology, 30, (5), 343-351. https://doi.org/10.1038/jp.2009.195 

Domanico, R., Davis, D., Coleman, F., & Davis B. (2011). Documenting the NICU 

design dilemma: comparative patient progress in open-ward and single family 

room units. Journal of Perinatology. 31(4), 281–288. 

https://doi.org/10.1038/jp.2010.120 

Dreher, M. (1994). Qualitative research methods from the reviewer’s perspective. In J. 

M. Mores (Ed.) Critical issues in qualitative research methods. Thousand Oaks: 

Sage. 

Dudeck, M. A., Horan, T. C. Peterson, K. D., Allen-Bridson, K., Morrell, G.C...Edwards, 

J. R. (2011). National Healthcare Safety Network report, data summary for 2009, 

device-associated module. American Journal of Infection Control. 39(5), 349–67. 

https://doi.org/10.1016/j.ajic.2011.04.011 

https://www.jstor.org/stable/3348969


 

 

134 

 

Einarsdottir, J. (2012). Happiness in the neonatal intensive care unit: merits of 

ethnographic fieldwork. International Journal of Qualitative Studies on Health 

and Well-being.  7 (1) 19699. https://doi.org/10.3402/qhw.v7i0.19699 

Erlandson, D. A., Harris, E. L., Skipper, B. L. & Allen, S. D. (1993). Doing naturalistic 

inquiry: A guide to methods. Newbury Park, CA: Sage. 

Falck, A. J., Moorthy, S., & Hussey-Gardner, B. (2016). Perceptions of palliative care in 

the NICU. Advances in Neonatal Care, 16(3), 191–200. 

https://doi.org/10.1097/ANC.0000000000000301 

Fay, L., Carll-White, A., Schadler, A., Isaacs, K. B., & Real, K. (2017). Shifting 

landscapes: The impact of centralized nursing station models on efficiency of 

care. Health Environments Research and Design, 10(5), 80–94. 

https://doi.org/10.1177/1937586717698812 

Fegran, L., & Helseth, S. (2009). The parent nurse relationship in the neonatal intensive 

care unit context — Closeness and emotional involvement. Scandinavian Journal 

of Caring Science, 23, 667–673. https://doi:10.1111/j.1471-6712.2008.00659.x 

Fenwick, J., Barclay, L., & Schmied, V. (2001a). Struggling to mother: A consequence of 

inhibitive nursing interactions in the neonatal nursery. Journal of Perinatal and 

Neonatal Nursing, 15(2), 49–64. https://doi.org/10.1097/00005237-200109000-

00005 

Fenwick, J., Barclay, L., & Schmied, V. (2001b). Chatting: An important clinical tool in 

facilitating mothering in neonatal nurseries. Issues and Innovations in Nursing 

Practice. 33(5), 583-593. https://doi.org/10.1046/j.1365-2648.2001.01694.x 

https://doi.org/10.1177/1937586717698812


 

 

135 

 

Fournier, M.A. (1999). Impact of a family centered care approach on the design of 

neonatal intensive care units. Unpublished doctoral dissertation, Texas A&M 

University, College Station. 

French, S. E., Lenton, R., Walters, V., & Eyles, J. (2000). An empirical evaluation of an 

expanded version of the nursing stress scale. Journal of Nursing Measurement, 

8(2), 161–178. https://doi:10.1891/1061-3749.8.2.161 

Friedman, J., Friedman, S. H., Collin, M., & Martin, R. J. (2017). Staff perceptions of 

challenging parent staff interactions and beneficial strategies in the Neonatal 

Intensive Care Unit. Acta Pediatrica, 107(1), 33–39. 

https://doi.org/10.1111/apa.14025 

Fujimaru, C., Okamura, H., Kawasaki, H., Kakuma, T., Yoshii, C., & Matsuishi, T. 

(2012). Self-perceived work-related stress and its relation to salivary IgA, 

cortisol, and 3-methoxy-4-hydroxyphenyl glycol levels among neonatal intensive 

care nurses. Stress and Health, 28, 171–174. https://doi.org/10.1002/smi.1414 

Garfield, L., Holditch-Davis, D., Carter, C. S., McFarlin, B. L., Schwertz, D., Seng, J. S., 

…White-Traut, R. (2015). Risk factors for postpartum depressive symptoms in 

low- income women with very low birth weight infants. Advances in Neonatal 

Care. 15(1), E3–E8. https://doi: 10.1097/ANC.0000000000000131 

Glaser, B. G., & Strauss, A. L. (1966). The purpose and credibility of qualitative 

research. Nursing Research, 15(1), 56–61. Retrieved from 

https://journals.lww.com/nursingresearchonline/citation/1966/01510/the_purpose

_and_credibility_of_qualitative.10.aspx 

https://doi.org/10.1111/apa.14025


 

 

136 

 

Gluck, L. (1973). The perinatal center: Special care nursery for the newborn infant at 

risk. In H. Abramson (Ed.), Resuscitation of the Newborn Infant (pp.198–207). 

Saint Louis: Mosby. 

Gluck, L. (1992). Conceptualization and initiation of a neonatal intensive care nursery in 

1960. In Neonatal intensive care: A history of excellence. NIH Publication No. 

92-2786. http://www.neonatology.org/classics/nic.nih1985.pdf 

Grant, M.J. & Booth, A. (2009). A typology of reviews: An analysis of 14 review types 

and associated methodologies. Health Information and Libraries Journal. 26 (2). 

91–108. https://doi.org/10.1111/j.1471-1842.2009.00848.x 

Griffin, I., Lee, H., Profit, J. & Tancendi D. (2015). The smallest of the small: short-term 

outcomes of profoundly growth restricted and profoundly low birth weight 

preterm infants. Journal of Perinatology. 35 (7). 503-510. 

https://doi.org/10.1038/jp.2014.233 

Gurascio-Howard, L., & Malloch, K. (2007). Centralized and decentralized nursing 

station design: An examination of caregiver communication, work activities, and 

technology. HERD: Health Environments Research and Design Journal, 1(1), 

44–57. https://doi.org/10.1177/193758670700100114 

Gurses, A. P., & Carayon, P. (2009). Exploring performance obstacles of intensive care 

nurses. Applied Ergonomics, 40, 509–518.  

https://doi.org/10.1016/j.apergo.2008.09.003 

Hall, S. L., Hynan, M. T., Phillips, R., & Cohen, H. (2017). The neonatal intensive 

parenting unit: An introduction. Journal of Perinatology, 37, 1259–1267. 

https://doi.org/10.1038/jp.2017.108 

https://doi.org/10.1016/j.apergo.2008.09.003
https://doi.org/10.1038/jp.2017.108


 

 

137 

 

Hall, W. J., Chapman, M. V., Lee, K. M.,  Merino, Y. M., Thomas, T. W.,  Payne,  B,K., 

Coyne-Beasley, T. (2015). Implicit racial/ethnic bias among healthcare 

professionals and its influence on care outcomes: A systematic review. American 

Journal of Public Health. 105 (12). e60–e76. 

https://doi.org/10.2105/ajph.2015.302903 

Haider, A. H., Schneider, E. B., Sriram, N., Scott, V. K., Swoboda, S. M., Zogg, C. K., 

…Cooper, L.A. (2015). Unconscious race and class biases among registered 

nurses: Vignette-based study using implicit association testing. Journal of the 

American College of Surgeons. 220 (6). 1077–1086.  

https://doi.org/10.1016/j.jamcollsurg.2015.01.065 

Harris, P. (1989). The nurse stress index. Work and Stress. 3(4), 335-346. 

https://doi.org/10.1080/02678378908256952 

Harris, D. D., Shepley, M. M., White, R. D., Kolberg, K., & Harrell, J. (2006). The 

impact of single-family room design on patients and caregivers: an executive 

summary. Journal of Perinatology. 26 (S3). S38–S48. 

https://doi.org/10.1038/sj.jp.7211583 

Henderson, A. (2001). Emotional labor and nursing: An under-appreciated aspect of 

caring work. Nursing Inquiry. 8(2). 130–138. https://doi.org/10.1046/j.1440-

1800.2001.00097.x 

Hermann, J. A., Wilson, M. E., & Wilhelm, P. A. (2005). Mothers in the NICU; Outsider 

to partner. Pediatric Nursing. 31(3). 176–200.  

Hochschild, A. (1983). The managed heart. Berkeley: University of California Press.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Merino%20YM%5BAuthor%5D&cauthor=true&cauthor_uid=26469668
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=26469668
https://www.ncbi.nlm.nih.gov/pubmed/?term=Payne%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=26469668
https://doi.org/10.1016/j.jamcollsurg.2015.01.065
https://doi.org/10.1046/j.1440-1800.2001.00097.x
https://doi.org/10.1046/j.1440-1800.2001.00097.x


 

 

138 

 

Hodder, I. (2000). The interpretation of documents and material culture. In N. K. Denzin 

& Y. S. Lincoln (Eds.), Handbook of qualitative research (2nd ed., pp. 703–715). 

Thousand Oaks, CA: Sage. 

Hofmeister, S., & Soprych, A. (2017). Teaching resident physicians the power of implicit 

bias and how it impacts patient care utilizing patients who have experienced 

incarceration as a model. The International Journal of Psychiatry in Medicine. 52 

(4-6). 345–354. https://doi.org/10.1177/0091217417738935 

Hogan, C., Jones, L. & Saul, J. (2015). The impact of special care nursery design on 

neonatal nurses. Journal of Neonatal Nursing. 22(2). 74–80. 

https://doi.org/10.1016/j.jnn.2015.09.001 

Holden, R.J., Carayon, P., Gurses, A.P., Hoonakker, P., Hundt, A.S. Ozok, A.A., Rivera-

Rodriguez, A.J. (2013). SEIPS 2.0: A human factors framework for studying and 

improving the work of healthcare professionals and patients. Ergonomics. 56(11). 

1669-1686. https://doi.org/10.1080/00140139.2013.838643 

Hopkinson, S. (2011).  Interruptions within the culture of the nursing unit work 

environment. (Doctoral dissertation). Retrieved from University of Maryland 

Digital Archive. (umda.10713.603.) 

Hospital Safety Center. (2019). Uniforms, firearms, and the image of a hospital security 

officer. Retrieved from 

http://www.hospitalsafetycenter.com/content/311713/topic/WS_HSC_HSA.html. 

April 7, 2019. 

Hua, Y., Becker, F., Wurmser, T., Bliss-Holtz, J., & Hedges, C. (2012). Effects of 

nursing unit spatial layout on nursing team communication patterns, quality of 

https://doi.org/10.1016/j.jnn.2015.09.001
http://www.hospitalsafetycenter.com/content/311713/topic/WS_HSC_HSA.html


 

 

139 

 

care, and patient safety.  Health Environment Research and Design Journal. 6(1), 

8-38. https://doi.org/10.1177/193758671200600102 

Hunt, M.R. (2009). Strengths and challenges in the use of interpretive description: 

Reflections arising from a study of moral experience of health professionals in 

humanitarian work. Qualitative Health Research. 19(9), 1284-1292. 

https://doi.org/10.1177/1049732309344612 

Huynh, T., Alderson, M., & Thompson, M. (2008). Emotional labour underlying caring: 

An evolutionary concept analysis. Journal of Advanced Nursing. 64(2). 195–208. 

https://doi: 10.1111/j.1365-2648.2008.04780.x 

Jones, A., & Johnstone, M. (2017).  Inattentional blindness and failures to rescue the 

deteriorating patient in critical care, emergency, and perioperative settings: Four 

case scenarios.  Australian Critical Care. 30(4). 219–223. 

https://doi.org/10.1016/j.aucc.2016.09.005 

Joshi, R., van de Mortel, H., Feijs, L., Andriessen, P., & van Pul, C. (2017). The 

heuristics of nurse responsiveness to critical patient monitor and ventilator alarms 

in a private room neonatal intensive care unit. PLOS ONE. 12(10). e0184567. 

https://doi.org/10.1371/journal.pone.0184567 

Karasek, R., Brisson, C., Kawakami, N., Houtman, I., Bongers, P., & Amick, B. (1998). 

The Job Content Questionnaire (JCQ): An instrument for internationally 

comparative assessments of psychosocial job characteristics. Journal of 

Occupational Health Psychology. 3(4), 322-355. https://doi.org/10.1037//1076-

8998.3.4.322 



 

 

140 

 

Konkani, A., & Oakley, B. (2012). Noise in hospital intensive care units: A critical 

review of a critical topic. Journal of Critical Care. 27 (5). 522.e1-522.e9. 

https://doi.org/10.1016/j.jcrc.2011.09.003 

Lake, E.T., Hallowell, S,G., Kutney-Lee, A., Hatfield, L.A., Del Guidice, M…Aiken, 

L.M. (2016). Higher quality of patient care and patient safety associated with 

better NICU work environments. Journal of Nursing Care Quality. 31(1), 24-32. 

https://doi.org/10.1097/ncq.0000000000000146 

Lester, B. M., Salisbury, A. L., Hawes, K. Dansereau, L. M., Bigsby, R., Laptook, A., … 

Padbury J. F. (2016). 18-month follow-up of infants cared for in a single-family 

room neonatal intensive care unit. The Journal of Pediatrics. 177. 84–89. 

https://doi.org/10.1016/j.jpeds.2016.06.069 

Lewis, P. (2005). Suppression or expression: Exploration of emotion management and 

the special care baby unit. Work, Employment and Society. 19(3), 565–581. 

https://doi.org/10.1177/0950017005055673 

Lincoln, Y, & Guba G. (1985). Naturalistic inquiry. Beverly Hills: Sage. 

Maslach, C., Jackson, S.E. & Leiter, M.P. (1996). The Maslach Burnout Inventory 

Manual.  Third Edition. Palo Alto, CA: Consulting Psychological Press, Inc. 

Maslach, C., & Leiter, M. P. (2016). Understanding the burnout experience: Recent 

research and its implications for psychiatry. World Psychiatry. 15(2). 103–111. 

https://doi.org/10.1002/wps.20311 

Maurer, F.A. & Smith, C.M. (2009). Community assessment. In F.A. Maurer and C.M. 

Smith (Eds.), Community/public health nursing practice: Health for families and 

populations. (396-430). St. Louis, MO: Saunders Elsevier. 

https://doi.org/10.1002/wps.20311


 

 

141 

 

Maxwell, J.A. (1992). Understanding and validity in qualitative research. Harvard 

Educational Review. 62(3), 279-300. 

https://doi.org/10.17763/haer.62.3.8323320856251826 

Mefford, L.C. & Alligood, M.R. (2011). Evaluating nurse staffing patterns and neonatal 

intensive care unit outcomes using Levine’s conservation model of nursing. 

Journal of Nursing Management. 19(8). 998-1011.  

https://doi.org/10.1111/j.1365-2834.2011.01319.x 

Michael, D. (2012). Supportive supervisor communication as an intervening influence in 

the relationship between LM X and employee job satisfaction, turnover intentions, 

and performance. Journal of Behavioral Studies in Business. 5. 1 – 28. Retrieved 

from aabri.com/manuscripts/111002.pdf. April 26, 2019. 

 Morris, J.A. & Feldman, D.C. (1996). The dimensions, antecedents, and consequences of 

emotional labor. Academy of Management Review. 21(4), 986-1010. 

https://doi.org/10.5465/amr.1996.9704071861 

Morrison, W.E., Haas, E.C., Shaffner, D.H., Garrett, E.S., & Fackler, J.C. (2003) Noise, 

stress, and annoyance in a pediatric intensive care unit. Critical Care Medicine. 

31(1). 113-119. https://doi.org/10.1097/00003246-200301000-00018 

Morse, J.M. (1994).  Emerging from the data: Cognitive processes of analysis in 

qualitative inquiry. In Morse JM ed. Critical Issues in Qualitative Research 

Methods. Thousand Oaks, CA: Sage. 

Morse, J.M. & Coulehan, J. (2015). Maintaining confidentiality in qualitative 

publications. Qualitative Health Research. 25(2), 151-152. 

https://doi.org/10.1177/1049732314563489 



 

 

142 

 

Oehler, J., Davidson, M., Starr, L., & Lee, D. (1991). Burnout, job stress, anxiety, and 

perceived social support in neonatal nurses. Heart and Lung. 20(5), 500-505. 

Office of Human Research Protections. (2007). Guidance on Reviewing and Reporting 

Unanticipated Problems Involving Risks to Subjects or Others and Adverse 

Events. Retrieved from 

http://www.hhs.gov/ohrp/sites/default/files/ohrp/policy/advevntguid.pdf.  April 

26, 2019. 

Oliver C. (2012). The relationship between symbolic interactionism and interpretive 

description. Qualitative Health Research. 22(3), 409-415. 

https://doi.org/10.1177/1049732311421177 

Opsal, T., Wolgemuth, J., Cross, J., Kaanta, T., Dickmann, E., Colomer, S. & Erdil-

Moody, Z. (2016). “There are no known benefits…”: Considering the risk/benefit 

ratio of qualitative research. Qualitative Health Research. 26(8). 1137-1150. 

https://doi.org/10.1177/1049732315580109 

Pati, D., Harvey, T.E., & Barach, P. (2008). Relationship between exterior views and 

nurse stress: An exploratory examination. Healthcare Environments Research and 

Design Journal. 1(2). 27-38. https://doi.org/10.1177/193758670800100204 

Pineda, R., Stransky, K., Rogers, C., Duncan, M.,… Inder, T. (2012). The single parent 

room in the NICU: Maternal and family effects. Journal of Perinatology. 32(7). 

545-551. https://doi.org/10.1038/jp.2011.144 

Pineda, R. G., Neil, J., Dieker, D., Smyser, C. D., Wallendorf,  M., Kidokoro, H. 

Reynolds, L. C., … Inder, T. (2014). Alterations in brain structure and 

neurodevelopment outcome in preterm infants hospitalized in different neonatal 



 

 

143 

 

intensive care unit environments. The Journal of Pediatrics. 164(1) 52–60e2. 

https://doi.org/10.1016/j.jpeds.2013.08.047 

Pineda, R., Durnat, P. Mathur, A., Inder, T., Wallendorf, M., Bradley L. … 

Schlagger, B. L. (2017). Auditory exposure in the neonatal intensive care unit: 

Room type and other predictors. The Journal of Pediatrics.183. 56–66e3.  

https://doi.org/10.1016/j.jpeds.2016.12.072 

Profit, J., Sharek, P. J., Amspoker, A. B., Kowalkowski, M. A., Nisbet, C. C., Thomas, E. 

J., …Sexton, J. B. (2014). Burnout in the NICU setting and its relation to safety 

culture. BMJ Quality and Safety. 23(10). 806-813. https://doi.org/10.1136/bmjqs-

2014-002831 

Rapoport, A. (1982). The meaning of the built environment: A nonverbal communication 

approach. Beverly Hills: Sage. 

Rashid, M. (2014). Research on nursing unit layouts: An integrative review. Facilities. 

33(9/10). 631-695. https://doi.org/10.1108/f-01-2014-0009 

Real, K., Bardach, S. H., & Bardach, D. R. (2017). The role of the built environment: 

How decentralized nurses’ stations shape communication, patient care processes, 

and patient outcomes. Health Communication. 32(12). 1557–1570. 

https://doi.org/10.1080/10410236.2016.1239302 

Robson, K., MacMillan-York, E., & Dunn M. S. (2016). Celebration in the face of 

trauma: Supporting NICU families through compassionate facility design. 

Newborn and Infant Nursing Reviews. 16(4). 225–229. 

https://doi.org/10.1053/j.nainr.2016.09.007 

https://www.sciencedirect.com/science/article/pii/S0022347616315670#!
https://doi.org/10.1053/j.nainr.2016.09.007


 

 

144 

 

Rochefort, C. & Clarke, S.P. (2010). Nurses’ work environments, care rationing, job 

outcomes, and quality of care on neonatal units. Journal of Advanced Nursing. 

66(10). 2213-2224. https://doi.org/10.1111/j.1365-2648.2010.05376.x 

Rogowski, J.A., Staiger, D.O., Patrick, T.E., Horbar, J.D., Kenny, M.J., & Lake, E.T. 

(2013). Nurse staffing and NICU infection rates. JAMA Pediatrics. 167(5), 444. 

https://doi.org/10.1001/jamapediatrics.2013.18 

Rogowski, J.A., Staiger, D.O., Patrick, T.E., Horbar, J.D., Kenny, M.J., & Lake, E.T. 

(2015). Nurse staffing in neonatal intensive care units in the United States. 

Research in Nursing and Health. 38(5). 333-341. 

https://doi.org/10.1002/nur.21674 

Rosenstock, A. & van Manen, M. (2014). Adolescent parenting in the neonatal intensive 

care unit. Journal of Adolescent Health. 55(6). 723–729.  

https://doi.org/10.1016/j.jadohealth.2014.08.001 

Sadatsafavi, H., Walewski, J., & Shepley, M. (2015). Physical work environment as a 

managerial tool for decreasing job-related anxiety and improving employee-

employer relations. Journal of Healthcare Management. 60(2). 114-131. 

https://doi.org/10.1097/00115514-201503000-00007 

Sandelowski, M. (1998). The call to experts in qualitative research. Research in Nursing 

and Health. 21(5). 467-471. https://doi.org/10.1002/(sici)1098-

240x(199810)21:5<467::aid-nur9>3.0.co;2-l 

Saunders, B., Kitzinger, J. & Kitzinger C. (2015). Anonymizing interview data: 

Challenges and compromise in practice. Qualitative Research. 15(5), 616-632. 

https://doi.org/10.1177/1468794114550439 

https://doi.org/10.1016/j.jadohealth.2014.08.001


 

 

145 

 

Schatzman L, Strauss A. (1973). Field Research Strategies for a Natural Sociology. 

Englewood Cliffs, NJ: Prentice Hall. 

Shahheidari, M., Homer C. (2012). Impact of the design of neonatal intensive care units 

on neonates, staff, and families. The Journal of Perinatal & Neonatal Nursing.  

26(3): 260-266. https://doi.org/10.1097/jpn.0b013e318261ca1d 

Shepley, M.M., Harris, D.D., White, R. (2008). Open-bay and single-family room 

neonatal intensive care units: Caregiver satisfaction and stress. Environment and 

Behavior. 40(2): 249-268. https://doi.org/10.1177/0013916507311551 

Shepley, M.M. (2014). Design for Pediatric and Neonatal Care. New York: Routledge. 

Siegrist, J. (1996). Adverse health effects of high-effort/low-reward conditions. Journal 

of Occupational Health Psychology. 1(1). 27-41. https://doi.org/10.1037//1076-

8998.1.1.27 

Smith T.J., Schoenbeck K., Clayton S.(2009).  Staff perceptions of work quality of a 

neonatal intensive care unit before and after transition from an open bay to a 

private room design. Work. 33. 211-227. DOI 10.3233/WOR-2009-0868. 

Song, Y & Shepley, M. (2015). Neonatal intensive care design trends. AIA Academy of 

Architecture for Health Journal. 17. Retrieved from 

https://www.brikbase.org/sites/default/files/KC_AcademyJournal_2015_F2_View

Only_04.pdf. April 26, 2019 

Spradley, J.P.  (1980). Participant Observation. New York, NY: Holt, Reinhart, and 

Winston. 

https://www.brikbase.org/sites/default/files/KC_AcademyJournal_2015_F2_ViewOnly_04.pdf
https://www.brikbase.org/sites/default/files/KC_AcademyJournal_2015_F2_ViewOnly_04.pdf


 

 

146 

 

Spruill, C.T. & Heaton, A. (2015). The challenge of continuity of care: Evolution of a 

nursing care model in the NICU. Newborn and Infant Nursing Reviews. 15(2). 72-

76. https://doi.org/10.1053/j.nainr.2015.04.005 

Stevens, D., Helseth, C., Khan, M., Munson, D. & Smith, T. (2010). Neonatal intensive 

care nursery staff  perceive enhanced workplace quality with single family room 

design. Journal of Perinatology. 30(5). 352-358. 

https://doi.org/10.1038/jp.2009.137 

Stevens, D., Helseth, C., Thompson, P., Pottala, J., Khan, M., & Munson, D. (2012). A 

comprehensive comparison of open-bay and single family room neonatal 

intensive care units at Sanford Children’s Hospital. Health Environments 

Research & Design Journal. 5(4). 23-39. 

https://doi.org/10.1177/193758671200500403 

Stevens, T.P. & Schulman, J. (2012). Evidence-based approach to preventing central line-

associated bloodstream infection in the NICU. Acta Paediatrica. 101. 11-16. 

https://doi.org/10.1111/j.1651-2227.2011.02547.x 

Stevens, K. R., Engh, E. P., Tubbs-Cooley, H., Conley, D. M., Cupit, T., D'Errico, E.… 

Withycombe, J. S. (2017). Operational failures detected by frontline acute care 

nurses. Research in Nursing and Health. 40(3). 197–205. 

https://doi.org/10.1002/nur.21791 

Stoffers, P. J., & Hatler, C. (2017). Increasing nurse confidence in patient teaching using 

motivational interviewing. Journal for Nurses in Professional Development. 

33(4). 189–195. https://doi: 10.1097/NND.0000000000000370 



 

 

147 

 

Swanson, J.R., Peters, C., Lee, B.H. (2013). NICU redesign from open ward to private 

room: A longitudinal study of parent and staff perceptions. Journal of 

Perinatology. 33(6). 466-469. https://doi.org/10.1038/jp.2012.157 

Szymczak, S. & Shellhaas, R.A. (2013). Impact of NICU design on environmental noise. 

Journal of Neonatal Nursing. 20(2). 77-81. 

https://doi.org/10.1016/j.jnn.2013.07.003 

Tanja-Dijkstra, K. & Pieterse, M. (2011). The psychological effects of the physical 

healthcare environment on healthcare personnel. Cochrane Database of 

Systematic Reviews. Issue 1. https://doi.org/10.1002/14651858.cd006210.pub3 

Thear, G., & Wittman-Price, R.A. (2006). Project noise buster in the NICU. American 

Journal of Nursing. 106(5). 64AA-64EE. https://doi.org/10.1097/00000446-

200605000-00038 

Thomas, K.A. & Martin, P.A. (2000). The acoustic environment of hospital nurseries: 

NICU sound environment and the potential problems for caregivers. Journal of 

Perinatology. 20(s1). S93-S98. https://doi.org/10.1038/sj.jp.7200435. 

Thorne, S., Kirkham, S.R., MacDonald-Emes, J. (1997). Interpretive description: A 

noncategorical qualitative alternative for developing nursing knowledge. 

Research in Nursing and Health. 20(2). 169-177. 

https://doi.org/10.1002/(sici)1098-240x(199704)20:2<169::aid-nur9>3.0.co;2-i 

Thorne, S., Kirkham, S.R., & O’Flynn-Magee, K. (2004). The analytic challenge in 

interpretive description. International Journal of Qualitative Methods. 3(1). 1-11. 

https://doi.org/10.1177/160940690400300101 

Thorne, S. (2008). Interpretive Description. Walnut Creek, CA: Left Coast Press. 



 

 

148 

 

Topf, M. (1988). Noise-induced occupational stress and health in critical care nurses. 

Hospital Topics. 66(1), 30-34. https://doi.org/10.1080/00185868.1988.10544570 

Topf, M. & Dillon, E. (1988). Noise-induced stress as a predictor of burnout in critical 

care nurses. Heart and Lung. 17, 567-73. 

Trzpuc, S. & Martin, C. (2010). Application of space syntax theory in the study of 

medical-surgical nursing units in urban hospitals. Healthcare Environment 

Research & Design Journal. 4(1), 34-55. 

https://doi.org/10.1177/193758671000400104. 

Tubbs-Cooley, H., Mara, C., Carle, A., & Gurses A.P. (2018). The NASA Task Load 

Index as a measure of overall workload among neonatal, pediatric, and adult 

intensive care nurses. Intensive and Critical Care Nursing. 46. 64-69. 

https://doi.org/10.1016/j.iccn.2018.01.004 

Twafik, D. S., Sexton, J.B., Kan, P., Nisbet, C.C., Rigdon, J., Lee,H.C., & Profit, J. 

(2017). Burnout in the neonatal intensive care unit and its relation to healthcare 

associated infections. Journal of Perinatology. 37(3). 315–320.  

https://doi.org/10.1038/jp.2016.211  

Vaillancourt, V., Nelisse, H., Laroche, C., Giguère, C., Boutin, P., & Laferriere, P. 

(2013). Comparison of sound propagation and perception of three types of backup 

alarms with regards to worker safety. Noise and Health. 15(67), 420. 

https://doi.org/10.4103/1463-1741.121249 

Van Enk, R., & Steinberg, F. (2011). Comparison of private room with multiple-bed 

ward neonatal intensive care unit environments. Health Environments Research & 

Design Journal.  5(1). 52-63. https://doi.org/10.1177/193758671100500105 



 

 

149 

 

Van Pul, C., Mortel, H., Bogaart, J. J., Mohns, T., & Andriessen, P. (2015). Safe patient 

monitoring is challenging but still feasible in a neonatal intensive care unit with 

single-family rooms. Acta Paediatrica. 104(6). e247–e254.  

https://doi.org/10.1111/apa.12907 

Vohr, B., McGowan, E. McKinley, L., Tucker, R., Keszler, L., & Alksninis, B. (2017). 

Differential effects of the single-family room neonatal intensive care unit on                  

18- to 24-month Bayley scores of preterm infants. The Journal of Pediatrics. 185.  

42–48e. https://doi.org/10.1016/j.jpeds.2017.01.056 

Walsh W.F., McCullough, K.L., White, R.D. (2006). Room for improvement: Nurses’ 

perceptions of providing care in a single room newborn intensive care setting. 

Advances in Neonatal Care. 6(5). 261-270. 

https://doi.org/10.1016/j.adnc.2006.06.002 

Wang, Z., Downs, B., Farell, A., Cook, K., Hourihan, P., & McCreery, S. (2013), Role of 

a service corridor in ICU noise control, staff stress, and staff satisfaction: 

Environmental research of an academic medical center. Health Environments 

Research & Design Journal. 6(3). 80-94. 

https://doi.org/10.1177/193758671300600307 

Watson J., DeLand M., Gibbins S., MacMillan E., Robson, K. (2014). Improvements in 

staff quality of work life and family satisfaction following the move to single-

family room NICU design. Advances in Neonatal Care. 14(2). 129-136. 

https://doi.org/10.1097/anc.0000000000000046 

https://doi.org/10.1016/j.jpeds.2017.01.056


 

 

150 

 

White, R., Smith, J., & Shepley, M.M. (2013). Recommended standards for newborn ICU 

design, eighth edition. Journal of Perinatology. 33(S1). S2-S16. 

https://doi.org/10.1038/jp.2013.10 

White, R. & Whitman, T. (1992). Design of ICUs. (Letter to the Editor). Pediatrics. 89, 

1267. 

Winkel, G.H, & Holahan, C.J. (1985). The environmental psychology of the hospital: Is 

the cure worse than the illness? Prevention in Human Services. 4(1-2). 11-33. 

https://doi.org/10.1080/10852358509511159 

Zborowsky, T., Bynker-Hellmich, L., Morelli, A., & O’Neill, M. (2010). Centralized vs. 

decentralized nursing stations: Effects on nurses’ functional use of space and 

work environment. Health Environments Research and Design Journal. 3(4). 19-

42. https://doi.org/10.1177/193758671000300404 

Zeisel, J. (2006). Inquiry by design: Environment/behavior/neuroscience in architecture, 

interiors, landscape, and planning. New York: W.W. Norton & Co. 

Zestcott, C. A., Blair, I. V. & Stone, J. (2016). Examining the presence, consequences, 

and reduction of implicit bias in health care: A narrative review. Group Processes 

and Intergroup Relations. 19(4). 528–542.  

https://doi.org/10.1177/1368430216642029 

 

https://doi.org/10.1177/1368430216642029

