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Abstract 
 
The purpose was to investigate design factors in nursing station work environments, to 

explore and compare outcomes of centralized and decentralized designs on nurses’ 

psychosocial health, work behaviors and indirect hospital economic implications. Six 

nursing units in three US hospitals participated in the study. A triangulation method was 

used. The approach included a literature review, hospital statistical data, observations, a 

survey and two focus groups. Results showed small variations in comparable hospital 

statistics. Observations revealed office type duties as an ongoing activity. Sound levels 

exceeded those recommended in all nursing stations. Nurses in the decentralized stations 

experienced lower sense of control. Four design themes emerged from the focus groups; 

nurse specific support, sense of control, professional privacy and requirements to stay 

separate but connected. In conclusion there was no evidence suggesting that either type of 

nursing station design could be regarded as better in terms of nurses’ psychosocial health 

and work behavior. 
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Sammanfattning 
Studiens syfte var att undersöka den fysiska arbetsmiljön på arbetsstationer i ett antal 

sjukhusavdelningar, att analysera och jämföra effekterna av centraliserade och 

decentraliserade avdelningsstationer på sjuksköterskors psykosociala hälsa och beteende, 

samt indirekta ekonomiska effekter på sjukhusens verksamhet. Sex avdelsningar på tre 

universitetssjukhus i USA deltog i studien. Metoden bestod av en triangulering. I ansatsen 

ingick en litteraturstudie, analys av sjukhusstatistik, observationer, en webenkät och två 

gruppintervjuer. Resultat av sjukhusstatistiken visade inte några jämförbara signifikanta 

skillnader. Observationerna pekade på att kontorsliknande beteenden somar en fortlöpande 

aktivitet. Ljudmätningar visade högre än rekommenderade nivåer på samtliga 

arbetsstationer. Låg svarsfrekvens i enkäten begränsade reliabiliteten men sjuksköterskorna 

upplevde mindre kontroll på avdelningar med decentraliserade stationer vilket styrktes i 

gruppintervjuerna. Fyra designteman framkom i gruppintervjuerna; specifika behov av stöd, 

känsla av kontroll, professionella behov av avskildhet och krav på separat arbete med 

anknytning. Inga resultat kan kopplas till någon designkategori som mer föredelaktig för 

sjuksköterskonas psykosociala hälsa eller beteende i arbetsmiljön. 

 

 

 

Nyckelord: Avdelningsstation, design, sjuksköterskor, arbetsmiljö, psykosocial hälsa  
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1.  Introduction 
Hospitals today are the centerpiece of health care delivery around the world. The 

continuing evolution of social and economic environments in which hospitals operate, as 

well as the progressive expansion of medical knowledge and technological capabilities; 

require that hospitals be on a transformative journey as the future unfolds. Effective 

organizations must continuously scan their environments to identify and respond to key 

changes and their leaders must anticipate and influence these changes in order to actively 

shape the hospital of the future. The challenge ahead is how to create hospital settings 

inclusive of social, technological and organizational culture developments to support new 

ways to deliver health care services (Joseph, 2006).  

In the United States, health care facilities are currently undergoing the largest building 

transformation in US history (Ulrich &Zimring, 2004). According to Nelson et al. (2005) 

there are four crucial factors driving this competitive market: hospitals are influenced by 

consumer driven health care that creats a demand for patient centered care, facilities 

continue to integrate new sophisticated technology, health care organizations need to 

follow new stringent regulations to maintain a safe environment for patients and staff, and 

design is used in an effort to improve cost-effectiveness. These developments constantly 

affect health care delivery and quality of patient care.  

As a profession, nursing has become much more sophisticated and flexible in its ability 

to accommodate high turnover volumes, increased patient acuity levels and assessing 

staffing requirements using patient classification systems. However, the shortage of 

qualified nurses is a rising concern to health care organizations in the United States. An 

aging nursing workforce is estimated to bring turnover rates to approximately twenty 

percent yearly (JCAHO, 2002). The nurse population is expected to grow with six percent 

between the years 2000-2020 while the demand for nurses in the US is expected to grow by 

forty percent during the same time period (HRSA, 2006). Combined the nursing shortage 

and the aging nursing workforce create an alarming situation which must be addressed by 

hospitals within the next ten years (Henrich & Sorrells, 2004).  

To support nursing staff by evidence based design in hospital planning may seem like 

an obvious goal. Health care workers need to be sustained through the provision of a 

workplace environment conducive to their functional, behavioral and psychosocial needs. 

However, it appears that nursing unit design generally has had little attention in hospital 

planning during past decades (Nelson et al 2005; Zimring & Ulrich 2004; Verderber & 
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Fine, 2000). It was not until the 1990’s that health care providers began realizing that 

attention and resources were well spent reinventing the nursing unit environment.  

While research on the physical environment of health care buildings up to date has 

focused on patient outcome, it is argued that there has been insufficient attention directed 

towards staff wellbeing in the hospital setting and that not enough attention has been 

directed towards the relation between the physical design and nursing staff health, 

performance and job satisfaction (Zimring & Ulrich 2004). According to AHRQ (2005) 

there is currently limited research on environmental interventions for reducing health care 

staff stress and fatigue. In addition, there is a lack of research on how design elements such 

as noise and access to daylight affect staff psychosocial health, job satisfaction and work 

performance.. 

In this study, it is assumed that there is a significant correlation between nursing staff 

and patient satisfaction levels. The aim of this paper is to investigate the environmental 

factors that are of particular importance to nursing staff in the medical/surgical unit setting. 

The study seeks to explore and compare centralized and decentralized nursing unit design 

regarding the impact on nurses’ psychosocial health, work performance and job satisfaction 

through the examination of existing and accepted design models.  

This paper explores the design evolution of nursing stations in the context of hospital 

design developments, nursing unit designs and ideological influences of health care 

delivery in the United States. Current issues and challenges that influence nursing station 

design include the imminent nursing shortage, the aging work force and patient population 

as well as technological advancements. As the entire country is faced with a sudden 

hospital construction increase and in light of the demographic and economic challenges 

ahead, speculations on future design and functions of nursing unit work environments are 

discussed. 

 



 
9

2.  Background  
Historical influences have transformed hospital designs throughout the years; examples 

include the changing views on care delivery and technological advancements. But, while 

the practice of modern medicine has continued to evolve, hospital design has not 

progressed at the same rate. This is due to the lifespan of the hospital building as well as a 

wide gap between architects and designers on one hand and health care professionals and 

managers on the other hand (Verderber & Fine, 2000). Currently new demands in the 

competitive market are placed upon health care services in the United States that underline 

the importance of designing exemplary nursing units with functional and supportive 

nursing stations. The physical hospital work environment in general and the nursing station 

design in particular, remains a largely unexplored prospect for meeting future demands. 

 

2.1 Hospital Physical Environments  

The construction of hospitals was born out of the need to house more advanced medical 

and technical equipment. It was a functional solution that brought patients to a central 

location rather than to deliver health care services to each patient’s house. At this time, the 

design of the hospital environment and the patient unit focused largely on hygiene and 

sanitation (Hamilton, 1993). Interior design trends of hospital settings began with a sparse 

and plain appearance up until the 1950’s when hospitals in the United States began using 

more vivid colors. In the 1960’s the interior design achieved a more prominent position in 

the planning of hospital environments. Humanizing the unit environment with an emphasis 

on a homelike environment took hold between 1980 and 1990. During the 1990s the home-

like setting was gradually transformed into a hotel-like environment with the aim of a 

therapeutic retreat experience for the patient (Hamilton, 1993). Historically, various health 

care delivery philosophies such as the Planetree model and the Patient Centered Care 

model have influenced the design of both nursing units and nursing stations (Verderber & 

Fine, 2000).  

2.1.1  Future Hospital Environments 

To actively pursue strategies that will permit hospital organizations to survive and thrive in 

the future, hospitals must learn successful ways to navigate through economic and 

demographic trends, to respond to the globalization of health care delivery, to manage 

workforce shortage, to implement new technologies, to design hospital environments and to 

provide patient-centered care. Some of the questions concerning the physical hospital 
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environment that must be answered to guide future challenges are: How can health care 

quality and patient safety be systematically woven into the hospital environment? How can 

the hospital settings be designed to improve patient-centered care? How can hospital 

environments attract and retain adequate numbers of competent staff? How can the needs 

of health care staff better be met through a supportive hospital setting? What are the new 

technologies going to be and how will they be incorporated into the hospital design?   

2.1.2  Hospital Environments for Patients and Health Care Staff  

The literature supports that characteristics of the physical environment in which a patient 

receives care, affects patient outcomes. A growing body of research indicated a relationship 

to patient satisfaction, safety, recovery, privacy and stress (Ulrich & Zimring, 2004). The 

hospital environment may create stress for patients, their families as well as staff. Stress 

may be created by factors such as excessive noise from hospital alarms and paging systems, 

feelings of helplessness and anxiety triggered by poor signage, confusing building lay-outs 

or lack of privacy. Nelson and colleagues (2005) point out that hospital constructions 

projects in the United States have launched design initiatives to encompass patient, family, 

and caregivers in a psychosocially supportive environment such as through the Pebble 

project and the Planetree organization. In a climate of growing knowledge and awareness 

of design issues, the hospital built environment is influenced by research linking the 

physical environment to patient and staff outcomes such as safety and satisfaction. 

Consistent with the growing movement to apply clinical evidence-based approaches to 

improve patient outcomes, hospital administrators and researchers put emphasis on efforts 

to facilitate clinical advances in the field. This is a process to construct hospital 

environments that is informed by the best available evidence on how the physical 

environment can affect patient-centered care, staff safety and satisfaction.  

Ongoing fundamental changes in the hospital organizations, such as financing, and 

delivery of health care have added new opportunities but also new potential sources of 

stress to hospital employees. According to Arnetz (2001), these possible sources of strain 

can be both external and internal. The work environment poses chemical, ergonomic and 

psychosocial risks to health care professionals. Demands at work may increase at the same 

time as one’s perceived influence over work tasks and intellectual stimulation may 

decrease. Examples include rapid use of new information technologies continuously 

changing the role of employees and threat of violence as a occupational health issue facing 
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health care professionals. Financial constraints and consumerism in health care are other 

factors that fundamentally change the hospital work environment.  
 

2.1.3 The Economy of Hospital Work Environments  

It is estimated that $200 billion will be spent on new hospital design and construction 

across the United States in the next ten years, a potential opportunity for cost saving 

improvements in light of distressing hospital statistics. According to the Robert Wood 

Johnson Foundation, up to two million patients’ contract hospital acquired infections 

during their hospital stay that complicate treatment and results in adverse patient outcomes 

contributing to higher hospital expenditure (RWJF, 2004).  According to Nelson and 

colleagues (2005) there is still an apparent lack of consensus regarding whether there is 

sufficient evidence to support the business case for better built environment. To address the 

issue of financial incentive for investing in evidence-based design, researchers at the Center 

for Health Design calculated that a health supportive hospital environment for patients and 

staff would add approximately 6 percent in cost to the hospital reconstruction and that his 

cost would be returned on investments within one year through operational savings and 

increased revenue (Ulrich & Zimring, 2004). 

2.1.4 Hospital Work Environments and Nurses’ Psychosocial Health 

According to the Hart Research Associates’ (2001) survey of registered nurses, the primary 

reason why nurses leave healthcare, other than for retirement is to find a job that is less 

stressful and physically demanding.  Burnout among hospital-based nurses appears to be a 

serious problem that affects health care delivery. Findings from previous empirical research 

indicate that burnout among nurses’ may be reactions to adversities inherent in the hospital 

work environment and that burnout can lead nurses to change jobs and/or abandon the 

practice of nursing. In a study by Constable & Russell (1986), the major determinants of 

burnout were found to be low job enhancement (autonomy, task orientation, clarity, 

innovation, and physical comfort); work pressure and lack of supervisor support. These 

predictors, in conjunction with demographic and job-related variables explained 53% of the 

variance in emotional exhaustion, a central component of burnout related conditions.  

Staff experience greater stress and annoyance with higher noise levels (Morrison et 

al. 2003). Importantly, noise-induced stress in nurses correlated with reported emotional 

exhaustion or burnout in a study by Topf & Dillon (1988). Blomkvist and colleagues (2005) 

examined the effects of changing the acoustic conditions on a coronary intensive-care unit 
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(using sound-absorbing versus sound-reflecting ceiling tiles) on the same group of nurses 

over a period of months. During the periods of lower noise, many positive outcomes were 

observed among staff including reduced perceived work demands, and lessened perceived 

pressure and strain (Blomkvist et al. 2005).  

 

2.2  The Nursing Unit  

The term “nursing unit” is used in the United States and refers to an area in a hospital or 

other health care delivery setting where patients with similar needs are grouped to facilitate 

health care delivery by medically trained professionals. Typically a nurse manager is in 

charge of the nursing unit. There are various types of nursing units; inpatient and outpatient 

units, intensive care units and other specialized care units. The phrase hospital ward is used 

in the British English language and is similarly used to describe a division of a hospital 

shared by patients who need a similar kind of care. Historically, the nursing unit originated 

with the construction of the modern hospital. At the present time, staffing of nursing units 

is complex as hospitals must consider staff team composition, care delivery model, 

organizational culture and the physical environment where services are delivered 

(Hamilton, 1993). Current challenges also include an increased level of patient acuity and a 

shorter average patient length of stay. 

2.2.1  Nursing Unit Design 

The fundamental design of the 19th century nursing unit layout was an open floor plan with 

as many as thirty-six patient beds in one rectangular room or unit. In 1863, Florence 

Nightingale described the design element of visibility as essential to nursing efficacy, 

stressing the importance of positioning a nursing station in the unit to ensure a view of the 

entire room both during daytime and at night (Nightingale, 1863). The design of the 

corridor nursing unit with four to six beds in each room and one central nursing station was 

introduced around the 1920’s as a reaction to experienced lack of privacy (Hamilton, 1996). 

Similar corridor unit designs with multiple nursing stations can be found in the UK, 

planned according to the Nuffield Trust system (Pattison & Robertson, 1996). Interior 

design trends of the nursing unit began with a sparse and plain appearance up until the 

1950’s when hospitals in the United States began using more vivid colors. In the 1960’s 

interior design achieved a more prominent position in the planning of hospital 

environments to humanize the nursing unit environment. The emphasis on a more home-

like setting took hold between 1980 and 1990. During the 1990’ the home-like setting was 



 
13

gradually transformed into a hotel-like environment with the aspiration to create a 

therapeutic retreat experience for the patient (Hamilton, 1993).  

Research studies from the UK during the 1960’s and 1970’s focused largely on the 

influence of nursing unit design in relation to staffing density (Seelye, 1982) and efficiency 

of nursing staff (Kenny & Canter, 1981). Attempts were made to produce a national norm 

to reduce the variability in nurse staffing patterns on a unit. No satisfactory method was 

agreed on for this purpose as it became clear that a multitude of factors affect nurses’ 

workload. Differentiating factors included patient characteristics, nurse procedures, 

organizational policies, decision-making processes, communication patterns, type of 

supervision, support systems, changes in medical treatment and the physical layout of the 

nursing unit (Seelye, 1982). 

However, in the 1990’s health care providers began to realize that attention and 

resources were well spent reinventing the nursing unit environment. The level of patient 

acuity had increased and the average patient stay was now shorter. However, in the larger 

perspective of hospital design it appears that nursing unit design generally has had little 

attention in hospital planning during past years (Nelson et al 2005; Zimring & Ulrich 2004; 

Verderber & Fine, 2000). In a patient focused ideology of past decades within health care 

delivery, the design of nursing units has revolved around the patient room and the 

immediate area surrounding the patient (Verderber & Fine, 2000).  

The advancements in unit designs of older facilities were according to Verderber and 

Fine (2000) gradual at best until the Planetree model was founded in San Francisco in 1978. 

The Planetree model was the first patient-centered care model inclusive of the physical 

environment. Its overall aim is to maximize the time nurses spend caring for patients. This 

is achieved by reframing the organizational health care philosophy, reorganizing work 

tasks and by rearranging the physical environment to achieve more efficiency, thus 

transferring more time to direct patient care. The ambition is to create more patient and 

family centered health care and one way of doing this is to keep patient supplies and 

computer terminals in patient rooms to reduce the amount of time nurses spend in the 

nursing station. The Planetree model also calls attention to an empowered patient and to 

increased family involvement. As one of nine core values, Planetree suggests that 

architecture and design is vital to health and healing (Schweitzer et al. 2004). By removing 

architectural barriers, patients and family involvement is encouraged. Awareness of the 

symbolic and semiotic messages communicated by the design is an essential part of 

planning. Spaces are provided for both solitude and social activities  
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According to Seeyle (1982) there are three essential nursing unit design measures 

needed to achieve efficient nursing care; 1) bringing together all required facilities and 

services (including nursing stations) to reduce nurses’ walking time 2) eliminating 

unnecessary communication and design features which impede on maximum contact 

between nurse and patient and 3) incorporating these principles effectively into the unit 

design. With the obvious development towards more flexible hospital care, truly adaptable 

nursing units are gaining momentum. In the integrated nursing care delivery model 

collaboration between nurses, physicians and support staff is a fundamental part of the 

flexible care delivery system (Henrich & Sorrells, 2004). 

2.2.2 Nursing Unit Design Categories 

It does not necessarily make sense to classify nursing units by shape since the internal 

configurations including the nursing station determine work flow and other work behaviors 

as much as the geometric outline of the unit. However, there are certain relevant design 

implications of the various nursing unit types. There is a wide range of nursing unit designs 

and the following is a short introduction to three main categories: 

Linear Corridor Unit Designs: The linear corridor unit designs also called “race track” 

design occur as a single corridor or double corridor layout (Figure 1). Most existing 

original floor plans typically have one nursing station on each unit. Most corridor floor 

plans are organized around the central station where charts, orders, medications and 

supplies are concentrated. The nursing station functions as the heart of patient care 

activities and allows responsive access to all patient rooms and good visibility to the patient 

rooms in close vicinity to the nursing station. Negative aspects include long walking 

distances for nurses and restricted visual control over patient rooms further away from the 

nursing station (Shepley, 2002; Trites et al. 1970). The courtyard nursing unit design 

consists of corridors in square or rectangular configuration surrounding a central courtyard 

area. This nursing unit design is more common in Europe. Invariably this design creates a 

need for additional nursing stations, limits visibility further and increases walking distances. 

As nurses spend much of their time walking up and down the halls, Hamilton (1993) 

concludes that the secret of workability for nursing staff in the corridor unit is a 

combination of bed numbers, nursing station numbers and nursing station placements.  
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Figure 1: Double corridor nursing unit design with decentralized nursing alcoves between every two patient 
rooms and three workstations for all members of the care team. 
_________________________________________________________________________ 
 

 

Cluster Designs: The Unit 2000 symposium held in Huston 1990 was organized as an 

attempt to generate ideas on the ideal nursing unit configuration of the future and to 

anticipate future trends in nursing unit design. For the first time, cluster bed pods (Figure 2) 

were introduced in one case study which aimed to accomplish a more human scale nursing 

unit. In the cluster designs, patient rooms are organized around the nursing station 

dedicating one station as a main nursing location or entry reception station. Compact 

clustered unit designs were not only aimed to reduce walking distances but also to 

eliminate centrally located nursing stations, to place the provision of drugs closer to 

patients and to take full advantage of visibility. Patient support services were decentralized 

with each pod consisting of six to twelve beds and one decentralized nursing station with 

amenities for charting data, preparing medication, etc. By the 1990’s, bedside 

computerization enabled nurses to enter patient care data into a terminal at the patient’s 

bedside. Health care services were now literally brought to the patient. Decentralized 

nursing stations were complemented with an information station located outside each 

patient room.  Information flow revolved around the patient bed and around the 

decentralized nursing station (Hamilton, 1993).  
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Figure 2: Nursing unit in cluster design allowing for flexibility with two partitioning walls with two 
decentralized nursing stations  
_________________________________________________________________________ 
 

 

Radial Nursing Unit Designs: The radial nursing unit designs (Figure 3) maximize 

visualization, patient rooms are organized around nursing sub-stations within each unit. 

Nurses have an unobstructed view of each patient room from each decentralized nursing 

station. This design also accommodates fewer nurses on staff during night shift. Radial 

units are space consuming and tend to be smaller in bed numbers which increases 

construction and staffing costs. Nursing staff have expressed greater satisfaction with the 

radial unit compared to single and double corridor shapes (Trites et al. 1970) and in ICU 

units’ nurses preferred the semicircular unit (MacDonald et al. 1981). Radial unit design 

cannot accommodate an adequate number of private rooms without a tremendous waste of 

central core space (Hamilton, 1993). The trend towards larger patient rooms cause 

restrictions on the radial in terms of the remaining space for a nursing station and supplies. 

The development towards increased numbers of single and larger patient rooms in the 

United States has generated the use of alternative unit designs such as the triangular and 

horseshoe shapes.  



 
17

 
 
Figure 3: Circular nursing unit design with one centralized nursing station. According to some research this 
design is preferred by nurses working with patients that required frequent observation and attention 
_________________________________________________________________________ 
 

2.2.3 Nursing Unit Design Research 

Empirical studies have begun to address the appropriate design of nursing units in general. 

However, one topic that has not been thoroughly addressed is nursing unit size and 

configuration as well as design decisions based on staffing ratios (Shepley, 2003). 

Although the average number of beds on a typical unit is somewhere between twenty-five 

and thirty (Velsey & Egbert, 1994), unit size may range widely-from six beds in intensive 

care to as many as forty-eight in a general medical unit. In addition, the overall physical 

dimensions of nursing units are wide-ranging due to the impact of patient density (single-, 

double-, or multiple- rooms). The tendency to increase the area per patient results in a 

larger nursing unit and potentially, decreased staff efficiency. Even if two-bed rooms meet 

the social and medical needs of some patients, these rooms may lack room assignment 

flexibility and infection control efficiency of single-bed rooms. 

Research has examined the relationship between nursing unit design and improved 

patient safety. Results  show that hospital acquired infections can be reduced by designs 

that increase hand washing practiced (accessibility, number of sinks and dispensers for 

hand washing) among health care staff (Pittet et al, 2000; Cohen et al. 2003) and by 
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controlling airborne infections through appropriate air filters, ventilation systems and 

adequate cleaning and maintenance (Lutz, 2003; McDonald et al. 1998). Single patient 

room designs are a contributing factor to reduced nosocomial infections (Mulin et al, 1997). 

Previous research also points to auditory distractions (Flynn et al. 1999) and poor light 

conditions (Buchanan et al. 1991) as contributing factors to medical errors. Unit design 

solutions have been explored, evaluated and compared in the literature. But research 

concerning the built hospital environment and its specific effect on nursing staff health, 

safety and performance is in short supply (Nelson et al. 2005; Zimring & Ulrich, 2004). 

While there is a growing body of literature that examines the impact of nursing unit design 

on patients’ health and recovery, there is a gap of studies regarding outcomes specific to 

nursing unit design on nurses’ health, stress level, job satisfaction, work retention or 

efficiency (Henrich & Sorrells, 2004).  

Previous studies on nursing unit design in relation to efficient nursing care suggests a 

primary focus on two issues; nurses’ walking distances on duty and design features which 

provide maximum time for patient care (Fisher, 1982; Shepley, 2002; Trites et al. 1970). 

Even though issues considered in relation to unit designs include surveillance, walking 

distances and noise levels (Pattison & Robertson, 1996; Shepley, 2002; Topf, 1985), it is 

clear that much less interest has been focused on these and other aspects of the nursing 

station.  

Research studies from Great Britain during the 1960’s and 1970’s, focused largely on 

the influence of nursing unit design in relation to staffing density (Seelye, 1982) and 

efficiency of nursing staff (Kenny & Canter, 1981). Attempts were made to produce a 

national norm to reduce the variability in nurse staffing patterns on a unit. No satisfactory 

method was agreed on for this purpose as it become clear that a multitude of factors affect 

the nurses’ workload. Differentiating factors include patient characteristics, nurse 

procedures, organizational policies, decision-making processes, communication patterns, 

type of supervision, support systems, changes in medical treatment and the physical layout 

of the nursing unit (Seelye, 1982). 

While the majority of hospital design research has focused on patient outcomes (Nelson 

et al.. 1995; Pattison & Robertson, 1996; Verderber & Fine, 2000), the physical work 

environment for nurses remains a virtually untapped source of improvements (Henrich, & 

Sorrells, 2004). Existing evidence based research on nursing unit configuration has been 

linked to concerns of staffing. Although the physical design alone is insufficient in order to 

account for competent, efficient and safe health care, nursing unit design has generated a 
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growing interest as one significant way to improve nurses’ work conditions (Zimring & 

Ulrich, 2004). The overall aim of today’s nursing unit design is to maximize nursing 

efficiency, patient centered care and accessibility. As previously stated, the design and 

placement of nursing stations can affect nursing staff behaviors, patient interactions, traffic 

time, surveillance, job satisfaction, etc. Walking time and the ability to monitor patients 

have become increasingly important issues with the nursing shortage, staff retention and 

demands for cost effective services (Malkin, 1992). Researchers have attempted to explore 

how nurses use their time in direct and indirect nursing care. Results show that direct care 

ranges on average from twenty six to thirty three percent of the total work time 

(Hendrickson et al. 1990; Linden & English, 1994; Watson et al. 1991). These numbers 

indicate there is room for improvement.  

  

2.3  The Nursing Station   

The earliest nursing station as an entity situated within the nursing unit originated along 

with the first construction of hospitals as we know them today. Historical influences that 

transformed hospital design such as the changing views on care delivery and technological 

advancements were only to a smaller degree reflected in nursing station designs. In order to 

clearly understand the notion of a nursing station, this study defines a nursing station in the 

following way; a room or area used by nurses or other patient care staff that supervise or 

administer health care services. It is the primary workstation that typically is assigned to a 

specific ward of the facility. The nursing station includes ward reception, admissions desks 

and records or charting work areas (DSIS, 2006). This definition is extracted from the 

Facilities Inventory and Classification Manual modified by the University of Michigan. 

Subsequently the decentralized nursing station is defined in similar terms excluding the 

ward reception and admissions desks. It is classified as such when more than one nursing 

station is located within the same nursing unit.  

Currently, new demands in the competitive market are placed on health care 

services in the United States. The situation underlines the importance of functional and 

supportive nursing stations within exemplary nursing units. The physical nursing unit 

environment in general and the nursing station in particular remain a largely unexplored 

prospect for meeting future demands. 
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2.3.1 Nursing Station Design 

The idea of supporting nursing staff through nursing station design seems like an 

obvious goal. However, the extent to which nursing station designs impact on nurses’ and 

their level of job satisfaction is relatively unexplored. Evidence based knowledge of 

nursing station design implications on staff is essential and must be developed to improve 

work conditions for nurses as they form the indispensable foundation of health care 

delivery. Various patient centered care models such as the Planetree model influenced the 

design of nursing stations (Hamilton, 1993). The concept of an open nursing station utilized 

in the patient centered care model creates a more welcoming environment where patients or 

family members feel more comfortable approaching the nurses. 

The open design provides nurses with a clear view of the floor which is believed to 

improve patient safety. This serves as a model for design of nursing stations in areas where 

a less open layout may discourage patient-nurse interaction (Verderber & Fine, 2000). The 

prototype of the Planetree nursing unit has an open design which also is evident in the 

nursing station design. Materials such as oak counters are used to minimize the experience 

of an institution-like environment. Most Planetree prototypes rejected the well defined 

enclosed nursing station in favor of removing the barrier entirely, opening the nursing 

station to patients and their families. The use of strong colors also differentiates the nursing 

unit and eliminates a clinical appearance all in accordance with the Planetree philosophy 

(Malkin, 1992). The increased mobility of nursing care is commonly believed to require 

more decentralized, mobile and flexible nursing stations. Walking distances, accessibility, 

visibility and ease of supervision are pointed out as crucial issues for future nursing station 

design (Hamilton, 1996). Although decentralized nursing stations usually improve visibility, 

nurses have reported feeling more isolated from their colleagues, losing a sense of team 

connection (Tyson et al. 2002). This would imply that there is an important socialization 

aspect to the nursing station in need of further analysis. In a literature review on the 

hospital built environment, Nelson and colleagues (2005) identified specific research areas 

in need of further attention. Priority areas pertaining to nursing station design include 

nurses’ workplace health and job satisfaction, reduced staff turnover and fatigue as well as 

nurse-patient and collegial communications. Results from earlier research studies suggest 

that nurses generally have a positive view of changes to the physical environment (Devlin, 

1992; Whitehead et al. 1984). 
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Nursing station furniture design is also a critical aspect of this development. In light of 

the rapid changes taking place in unit designs and care delivery models, there will be a 

growing need for flexible and comfortable nursing station furniture. These furniture 

systems must be able to provide ergonomically appropriate access to computer charting, 

patient information, communication devices and group consultations to provide the 

capacity for quick work activities changes. With the aging nursing population, ergonomic 

design of nursing stations is becoming an essential factor to prevent back stress, fatigue and 

injuries among staff (Garg & Owen, 1992). Additional aspects most frequently examined 

concerning nursing station designs include noise, visibility and nurses’ job satisfaction. 

Research related to the impact of environmental changes on staff behavior other than 

walking distances is inconclusive. Observational studies have been few and limited in 

actual observation time. Several studies have had contradictory results and some have had 

short term effects which reverted to original levels with time (Tyson et al. 2002). 

2.3.2 Nursing Station Design Research 

Nursing units built decades ago were designed with one centralized nursing station. 

Concerns of privacy, social needs, noise levels, communication modes and technology 

have begun to inform designers about issue connected to nursing station design. In the 

centralized nursing station design, patient and staff privacy needs are considered as the 

station often can provide ample space for private consultations; it is a setting where greater 

collaboration can take place. The decentralized nursing station is planned to keep the 

nurses closer to their patients but as a result nurses and physicians may choose to meet and 

consult in hallways, within hearing distance of patients (Redding, et al. 1977; Topf, 1985). 

The issue of creating distance and nurses’ sense of isolation from their colleagues has also 

been raised (Tyson et al. 2002). Currently the physical appearance and use of the 

decentralized substations is changing as nurses become more mobile. Nursing station 

hybrids such as alcoves with built-in casework introduced nursing sub-charting and has 

now evolved into docking stations for portable computers or for computers on wheels. 

Portable nursing stations enable nurses to roll their substations from room to room. Some 

decentralized charting substations are transforming into charting "islands," using partial 

walls to shield furniture systems and delineate spaces between patient rooms as the nurses' 

zone. 

The term “evidence based design” is a relatively new and used to describe the 

application of proven research methods from environmental psychology, social sciences, 
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neuroscience, architecture and other related disciplines to enhance the physical 

environments for improved patient and staff outcomes. The idea of taking statistics and 

scientific studies into account in redesigning outdated facilities has just recently entered 

into the nursing unit and nursing station arena. A small number of questions regarding the 

effect of the nursing station design have been examined in detail and include; the time and 

distance nurses spend walking during a shift, nurse-patient visibility, noise levels and 

outcomes related to nurses job satisfaction.  

2.3.3 Social Behavior  

By exploring the multiplicity of roles adopted by the nursing station, Wakefield (2002) has 

identified a number of its practical social functions through field observations using an 

ethno-methodological approach. At a surgical unit in the United Kingdom, the centralized 

nursing station was identified as a separate territory. It represented a symbolic barrier 

separating the unit’s public and private space. It also operated as a mechanism of social 

control, as a point where individuals were expected to formally seek permission to enter the 

unit before proceeding to patient rooms. Furthermore, the nursing station appeared to have 

a role of professional control as the “gatekeeper” allowing staff to expedite the natural flow 

of work by assessing, filtering and classifying individuals and their reasons to gain entry. 

The many roles of the nursing station also included preserving its “natural order”, 

maintaining an adequate work flow from its pivotal location within the unit. Wakefield 

(2002) found that the nursing station had a role as a place of social interaction, normally a 

point where staff met, gathered and chatted particularly at the start of a new shift. Finally, 

the nursing station was utilized as a place of learning where teaching strategies were 

implemented. Students were informed of expectations and introduced to the unit and their 

behaviors approved or disapproved there. In sum, the role of the nursing station includes a 

number of “quasi-laws”, expectations of behaviors and functions. A better understanding 

the specific social, cultural and practical functions of the nursing station as a separate but 

connected entity would greatly contribute to optimal nursing station designs. This would 

imply that there is an important socialization aspect to the nursing station (Wakefield, 2002) 

in need of further analysis. 

2.3.4 Technological Advancements   

In recent years, advances in information technology have enabled nurses to move away 

from traditional centralized paper-charting stations to smaller decentralized work stations 
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and charting substations located closer to, or inside patient rooms. In addition, wireless 

phones, notebook computers, and handheld devices are making nurses even more mobile. 

Healthcare as a multidisciplinary practice with nurses, doctors, respiratory therapists, 

pharmacists, and support staff need a place to interact. With this perspective, the Joint 

Commission on Accreditation of Healthcare Organizations (JCAHO, 2002) is pushing for 

more collaborative care delivery between nurses, doctors, and support staff. However, 

nursing stations, as we know them, have not been equipped to serve these needs.  

Centralized nursing stations of the 1990’s may have been transformed into 

information centers during the past decade and are currently used mainly to enter, process 

and retrieve data (Flynn, 2005) but in some cases nursing stations may have been reduced 

to a traffic control center directing patients, staff and visitors (Wakefield, 2002). In addition, 

most are able to communicate over a common database network. New types of 

decentralized information and communication stations include the docking station between 

patient rooms allocated for portable computers, the portable nursing station on wheels 

where nurses may roll a computerized nursing sub-station to each patient room. 

Technically advanced smaller and more sophisticated nursing stations reflect the 

communication age. On the other hand, face to face consultations are an important part of 

the profession. This activity may take place in the hallways of nursing units that have less 

than optimal nursing station design and placement. Talking in hallways has been identified 

as the most distressing noise affecting patients (Topf, 1985) and may interfere with the 

recovery process. The “hybrid” nursing model with decentralized nursing stations coupled 

with a centralized nursing meeting room for consultations between staff, strikes a balance 

between nurses’ duties (Flynn, 2005). 

2.3.5 Time Usage 

Walking distances and frequencies are the outcomes most frequent studied related to 

nursing station design. The purpose of this activity is often to locate and gather supplies 

and to find other staff members (Tucker & Spear, 2006). The Yale Traffic Index developed 

in 1960’s by Pelletier & Thompson (Hamilton, 1993) ascertained that unit design has more 

impact on nurses’ efficiency than the unit size. Moreover, it was established that nursing 

station location is a crucial factor in maximizing efficiency. While on duty, nurses spend a 

lot of time walking. As much as 28 percent of staff time can be spent walking (Burgio, et al. 

1990). The type of nursing station and unit layout naturally influences the amount of 

walking nurses do on duty and some research studies have revealed the consequence of unit 
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design on nurses walking distances. Results point out that radial unit design require less 

walking per shift by nurses compared to corridor unit and cluster unit design (McDonald  

et al. 1981; Shepley, 2002; Shepley & Davies, 2003; Trites et a.,l 1970). According to 

Studabant & Leckwart (1970), these effects will lead to more time spent on direct patient 

care activities and contact with family members. Zimring and Ulrich (2004) conclude that 

decentralized nursing stations allow nurses to interact more closely with patients. Hendrich 

and colleagues (2003) performed time motion observational studies of nurses’ walking 

patterns using a video camera. A large part of the time was spent walking, searching and 

gathering supplies and information. The research also demonstrated that decentralized 

nursing stations reduced staff walking and increased patient care time especially when 

supply spaces also were decentralized and placed near the nursing station. These studies 

seem to suggest that bringing staff and supplies physically and visually closer to the 

patients helps in reducing the time spent walking. New designs are incorporating 

decentralized nurses’ stations and alcoves outside patient rooms so that staff is distributed 

around the unit, closer to the patient. Hendrich and her colleagues (2003) argue that the 

decentralized unit design reduced walking and supply trips and increased time spent in 

direct patient-care activities.  

Nurses and other healthcare practitioners are required to process different types of 

information and react quickly to the continuously changing conditions of their patients. 

Tucker and Spear (2006) found that nurses are frequently interrupted during their work. In 

a study by Potter and colleagues (2004), a hospital nurse was interrupted forty three times 

during a ten-hour period. It is also important that health care practitioners from different 

disciplines; nurses, nursing assistants, physicians and various specialists communicate 

patient information with each other to prevent replication of efforts, medical errors, and 

other operational failures (McCarthy & Blumenthal, 2006).  

2.3.6 Visibility 

A limited number of research studies have investigated nurses impressions of nursing 

station design related to visibility (Sturdavant, 1960; Sears & Auld, 1976). It is generally 

believed that open single room units allow nurses a clear view of all patients at once while 

bay units limit the view from a centrally located nursing station. In a study by Sears & 

Auld (1976) it was found that nurses preferred surveillance and ease of supervision 

between nursing station and patient beds over smaller bay units. The visual link between 

nurse and patient appears to have importance in both nurse and patient satisfaction of the 
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unit design. According to studies in the United Kingdom, nurses appear to value ease of 

observation highly (Noble & Dixon, 1977). Nursing units operations are not all alike; in 

some cases such as in the ICU units, it is critical that nurses can observe patients directly 

while retaining some privacy during shift change reporting (MacDonald et al. 1981). 

Although decentralized nursing stations usually improve visibility, nurses have reported 

feeling more isolated from their colleagues, loosing a sense of team connection (Tyson et al. 

2002). 

 

2.3.7 Noise Levels 

Nursing stations can be noisy as a lot of activity takes place in this area, often a crowded 

space where nurses consult with physicians, specialists and nurse colleagues. Other sound 

sources include alarms, pagers, telephones, and other technical equipment. The World 

Health Organization (WHO) recommendation for hospital sound levels (continuous 

background noise) during daytime hours is 45 dB(A) and the night time limit is set to 35 

dB(A) (Berglund et al. 1999). Prolonged exposure at 85 dB(A) and higher will result in 

hearing loss according to the US Department of Labor - Occupational Safety and Health 

Administration (OSHA) for workplaces. In a literature review by Zimring & Ulrich (2004) 

noise control is identified as one significant way to improve hospital environments for both 

staff and patients. Noise levels at a bedside in close vicinity to a nursing station reached 

113 dB measured during the morning shift at a Midwestern medical centre (Cmiel et al. 

2004). Such levels will hamper any conversation and presents a significant risk for noise-

induced hearing loss. High noise levels in corridors due to talking may be a result of long 

distances from patient room to nursing station or between nursing stations as staff may be 

inclined to consult in hallways instead of using the nursing station for this purpose 

(Redding et al. 1977; Topf, 1985). Patients have identified talking in the hallways as one of 

the most distressing sources of noise (Topf, 1985) and staff may experience increased 

sound levels at the nursing station as stressful (Bayo et al. 1995). Higher sound levels were 

also related to greater stress and annoyance among nursing staff in a study by Morrison et 

al. (2003). Importantly, noise-induced stress in nurses correlates with reported emotional 

exhaustion or burnout (Topf & Dillon, 1988). Blomkvist and colleagues (2005) examined 

the effects of changing the acoustic conditions on a coronary intensive-care unit (using 

sound-absorbing versus sound-reflecting ceiling tiles) on the same group of nurses over a 

period of months. During the periods of lower noise, many positive outcomes were 



 
26

observed among staff including improved speech intelligibility, reduced perceived work 

demands, and lessened perceived pressure and strain (Blomkvist, et al. 2005).  

 
 
2.4  Nurses’ Psychosocial Health  

The issue of occupational stress among health care professionals is currently a major 

concern in United States hospitals due to the nursing shortage and an aging workforce. 

Assessing stress is difficult in an occupation as diverse and challenging as health care. In a 

literature review on workplace stress in nursing, McVicar (2003) found that while there 

exists a great need to better support the individual nurse, there is still not enough 

understanding of how personal and workplace factors interact and how sources of stress 

vary between different practice areas. Furthermore, results suggested that stress perception 

is highly subjective and that there is a lack of cohesion between nurses’ perceptions of 

stress sources as nursing is a complex profession. In addition, nursing units differ in 

clinical areas and influence perceptions of which sources are the most important.  

Several research studies point to a relationship between nurses’ psychosocial health and 

various physical health symptoms. Examples include a study from Hungary that 

investigated the relationship between stress levels among nurses and organizational job 

characteristics (Pikó, 1999). Results pointed to nurses aged 51-60 years and those on 

rotating night shift were the most vulnerable to stress. Indications were found that 

supportive relationships with peers may have reduced the occurrence of high stress levels 

among nurses. Other studies have explored the relationship between psychosocial work 

environment and musculoskeletal pain among nurses. In one study, (Ahlberg-Hultén, et al. 

1995) findings indicated that low-back pain was related to job strain, while symptoms from 

the neck and shoulders were to a greater extent related to relational and emotional factors. 

A relationship between self-rated psychosocial workplace conditions and the characteristics 

and location of musculoskeletal symptoms, have been investigated in a study of various 

occupations (Toomingas, et al. 1997). The most consistent and significant association was 

found between poor psychosocial workplace conditions and symptoms of the neck and 

back regions. Leadership and organizational stress affecting nurses has been studied by 

Stordeur and colleagues (2001) who found that stress emanating from the physical and 

social environment, role ambiguity and management were significantly associated with 

increased levels or emotional exhaustion. However, there is evidence that a supportive 

physical work environment, along with other factors such as high autonomy, low work 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=Search&Term=%22Ahlberg-Hult%C3%A9n%20GK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVCitation
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Toomingas%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
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pressure, and supervisor support, positively impacts job satisfaction and negatively affects 

burnout among nurses (Mroczek et al. 2005; Tyson, Lambert & Beattie, 2002).  

During organizational change, health care systems tend to diversify the nursing staff in 

response to external stressors. A study by Anderson & McDaniel (1992) implied that 

registered nurses found themselves in the center of information processing when the health 

care system is in transition causing change and uncertainty. Nurses who perceived higher 

levels of environmental turbulence reported higher participation in decision making as an 

attempt to reduce the level of uncertainty in the organization. With ongoing changes of 

United States health care systems, added stress affecting nurses and patients is inevitable. 

Research on the nurses’ work environment and its outcome on nurses’ psychosocial health, 

turn over rates, overall job satisfaction and productivity remain a largely unexplored area 

(Hendrichs et al. 2003).  

 
 

2.5 Workplace Psychosocial Health Theory 

Many theories and models describe general workplace psychosocial health and are 

frequently used in the literature; coping models, role conflict models and the effort-reward 

model (Siegrist, 1996). The demand-control-support model by Karasek and Theorell (1995) 

chosen for this study was developed from a large volume of research with data indicating 

that high psychosocial demands in combination with low control (decision latitude) is a 

predictor of increased vulnerability to physical disease (Figure 4). This state is referred to 

as “high strain” a harmful type of stress response in the workplace. Prolonged exposure 

will, according to the theory, result in an ongoing elevated stress response that reduces 

ability to learn and develop professionally while the risk of disease is intensified with time, 

possibly causing mental and emotional fatigue and burnout. A work situation with high 

psychosocial demands in combination with high control will result in an “active” 

experience. Work is perceived as a challenge rather than a strain. While the stress response 

is elevated, work is perceived as pleasurable and stimulating. The result is an increased 

ability to manage new situations and to learn new coping behaviors (Figure 5). This 

outcome also has certain risks attached to it. Active work may be so pleasurable that it is 

prioritized over private life and may therefore also result in burnout or fatigue. Low levels 

of psychosocial demands and low levels of control will result in “passive” work 

performance and finally low psychosocial demands coupled with high control may lead to 

“low-strain” or relaxed work.  
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Johnson & Hall (1988) added social support to the “demand-control” theory to create 

the “demand-control-support” model.  The social support component acts as an important 

buffer that generally compensates for any adverse affects associated with “high strain” and 

experienced negative stress. Social support may bring an increased sense of control and 

better ability to manage consequences of experienced negative stress. The theory assumes 

that social support is interconnected with biological processes, cognitive ability and overall 

health. 

 
Figure 4:  The Demand-Control Model by Karasek 1979. 
________________________________________________________________________________________ 
 

  

 
 
 
Figure 5:  The Demand-Control Model and effects of prolonged exposure, Karasek & Theorell, 1990. 
_________________________________________________________________________ 
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2.6 Psychosocial Health and Nurses Work Behavior 

A growing body of evidence demonstrates that healthcare work happens most effectively 

when practitioners work highly interdependently in well-functioning teams, with active 

participation by patients and families (McCarthy & Blumenthal, 2006). According to a 

survey by Hart Research Associates (2001) of registered nurses, the primary reason why 

nurses leave healthcare, other than for retirement is to find a job that is less stressful and 

physically demanding.  

Studies have indicated there is a relationship between prolonged workplace 

psychosocial stress and work performance outcomes. In a Swedish hospital study of nurses 

by Lagerström and colleagues (1995) results showed that various physical and psychosocial 

work factors were related to musculoskeletal symptoms in neck, shoulders, back, hands and 

knee regions. Another study investigated work factors related to work absenteeism. 

Organizational, psychological, and social work factors, such as night shift work, perceived 

lack of support from superiors, and perceived lack of a pleasant and relaxing, supportive 

and encouraging culture in the work unit was associated with an increased risk of intense 

low back symptoms and lower back pain related sick leave among nurses' aides in Norway 

(Eriksen et al.2004).  
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2.7 Objectives 

The purpose was to investigate design factors in nursing station work environments and to 

compare outcomes of centralized and decentralized designs on nurses’ psychosocial health 

and work behaviors. The objective was also to explore nursing station design in relation to 

nurses’ work functional use of space, acoustic environment, job satisfaction and indirect 

economic implications on hospital operations through nursing staff and patient care 

outcomes.  

2.7.1 Research Questions 

The following research questions were developed as a guide in the research process to seek 

answers to the overall objective: 
 

• What are the implications of nursing station design on nurses’ work behavior?  

• What are the implications of nursing station design on nurses’ functional use of space? 

• How does nursing station design affect nurses’ psychosocial health and work 

performance? 

• How does nursing station design affect quality of patient care from the nurses’ 

perspective? 

• What is the relationship between nursing station design and nurses’ job satisfaction?  

• What is the relationship between nursing station design and hospital expenditure?  
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3.  Method 

3.1  Research Design 

A triangulation approach was used in an attempt to more fully examine the complexity of 

nurses’ behaviors and experiences by making use of both quantitative and qualitative data 

methodologies. The approach included a literature review to collect up to date research 

information relevant to the subject. Existing hospital documentation was collected in the 

form of statistical data and floor plans. On site observations were conducted with a twofold 

focus: place focus (the nursing stations) and person focus (the nurses). In addition, 

surveillance status was assessed and sound levels were measured using a sound level meter. 

A survey directed to nurses on each of the observed nursing units was distributed on-line. 

Finally two focus groups were held with nursing staff on participating units. According to 

Puchta and Potter (2004) the two most common research designs involve the use of focus 

groups in an initial exploratory or hypothesis generating phase, and in a final follow up 

phase that pursues exploratory aspects of the analysis. In this case the latter alternative was 

applied (Figure 6).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Illustration of the research design, a multi-method approach.   
______________________________________________________________________________________________________________ 

 
3.2 Data sampling 

The data sampling strategy was deliberate and selective to attain the final six inpatient 

nursing units of matching type within three United States hospitals. Selection criteria for 

participating hospitals were the following; similar service profile, number of in-patient 

beds ranging between 400 and 650 and with nursing unit size between 15 and 35 in patient 
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beds. All hospitals provided two medical and/or surgical nursing units for observations, one 

with a centralized nursing unit design and one such unit with decentralized nursing station 

design.. The goal was to select hospitals with diverse United States locations. Health care 

systems that fit the criteria were initially contacted by telephone for an initial presentation 

of the project. Thereafter an invitation letter was sent to interested candidates (Appendix 1). 

Hospitals were then approached by two architects from Ellerbe Becket, one of the 

project partners in the United States. Subsequently a hospital liaison was identified to assist 

in the research study and to organize the on site activities. For the purpose of selecting the 

identified target population, the following definition of Nurse was chosen  
 

Nurses are responsible (along with other health care professionals) for the 
treatment, safety, and recovery of acutely or chronically ill or injured people, 
health maintenance of the healthy, and treatment of life-threatening emergencies in 
a wide range of health care settings. Nurses may also be involved in medical and 
nursing research and perform a wide range of non-clinical functions necessary to 
the delivery of health care. Nurses develop and implement a plan of care and work 
collaboratively with the patient, the patient's family, and other health care 
professionals and para-professionals. Nurses help coordinate the patient care 
performed by other members of a health care team such as physical therapists, 
medical practitioners, social workers, and dietitians. Nurses frequently act as 
patient advocates.  
 

Nursing education, regulation, roles, and titles vary in different countries, but in general 

reflect an increasing level of responsibility and status. Registered nurses (RNs) in the 

United States generally receive their basic preparation through one of three basic avenues; 

associate of science in nursing, diploma in nursing or bachelor of science in nursing. A 

typical academic course of study at any level typically includes such topics as anatomy and 

physiology, pharmacology and medication administration, psychology, ethics, nursing 

theory and legal issues in nursing. In addition, extensive clinical training in nursing practice 

is required. All United States and territories require RNs to graduate from an accredited 

nursing program and pass a standardized examination; the successful completion is 

required for state licensure. The following categories of nurses were included in the study: 

Licensed practical nurses (LPNs) usually have eighteen months to two years of training 
in anatomy and physiology, medications, and practical patient care.  

Registered nurses (RNs) are professional nurses who supervise the tasks performed by 
LPNs, orderlies, and nursing assistants. They provide direct care and make decisions 
regarding care plans for individuals and groups. RNs are the largest healthcare 
occupation in the US.  
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http://en.wikipedia.org/wiki/Registered_nurse
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Advanced practice nurses (APNs) are registered nurses with advanced education, skills, 
and scope of practice. They perform primary health care, provide mental health services, 
diagnose and prescribe, carry out research, and educate the public and other 
professionals.  

 

All nurses working on the participating units had access to the on-line survey. The two 

hospitals with the highest response frequency were selected for focus groups interviews. 

All nurses that signed up for participation were included. Three to four nurses from each 

nursing unit took part in the focus group interviews.   

 

3.3 Pilot study 

Two hospitals in the United States each provided two nursing units that were used for the 

pilot study during three weeks in February 2007. Within each hospital, one centralized and 

one decentralized nursing station design was selected. Both hospitals provided statistical 

data and floor plans, each hospital provided two nursing units for observations. 

Photographs of participating nursing units were taken. To ensure a thorough and accurate 

research methodology each nursing unit was observed for a total of between 12 and 20 

hours, covering all nursing staff shifts (daytime, afternoons and night). Sound levels were 

measured in 8 hour intervals during all three shifts to ascertain average equivalent dB(A) 

levels, maximum peak and minimum dB(A) levels. The pilot survey was tested using six 

nurses from a separate nursing unit at one of the above mentioned hospitals. The nurses 

were asked to fill in the questionnaire during working hours and subsequently interviewed 

individually to provide opportunity for critique and comments.  

 
 
3.4 Data collection 

Prior to data collection, an investigator agreement was signed with each Institution to 

ensure compliance with IRB regulations (Appendix 2). Hospital statistics for the year of 

2006 were requested from each hospital and included the following data; nurse/patient ratio, 

nursing staff injuries, nursing staff turn over, medical errors attributed to nursing, 

unanticipated nurse absence days (sickness absence), nosocomial infections attributed to 

nursing care, average length of patient stay, patient safety (reportable events) or patient 

incidents (patient falls per 1000 patient days). A list of items was sent to all participating 

hospitals (Appendix 3). Only public hospital records and statistical data were used to 

protect individual rights to confidentiality and anonymity. Data concerning age, gender or 

http://en.wikipedia.org/wiki/Advanced_practice_nurse
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ethnicity of respondents was not included and subsequently never gathered during any 

method of data collection. 

 Within each hospital, one centralized and one decentralized nursing unit was 

observed. Design assessment factors of interest included floor plans assessing adjacencies, 

surveillance equipment and placement. Information of the nurse practice model on the unit 

was also collected. The nurse practice model is often referred to as the governance structure 

or decision making arrangement that nurses use to manage nursing care practice and work 

environment. Team nursing, primary nursing care, patient centered care and relationship 

based care are the most common types of nursing practice models currently in use.        

 Visibility status was assessed by counting the number of patients and patient rooms 

in direct view from the nursing station (in relation to total number of patient beds) and the 

use of monitors in the nursing station (number of monitors, number of surveyed rooms per 

monitor). Photographs were also taken of all observed nursing stations. No patients or 

identifiable personnel were included in these photographs. 

 Before observations commenced, an agreement was signed with each hospital, a 

consent form regarding patient confidentiality (Appendix 4). During on-site observations, 

nursing station activities and behaviors were measured in frequency and duration using a 

digital timer and visual manual charts. The observational studies were kept unobtrusive in 

that the research did not enter patient rooms in order to maintain patient confidentiality. 

The aim of the observer was to blend into the environment as much as possible. Only one 

researcher was present on the nursing unit during approximately three hours effective time 

per nursing staff shift for three days. The total amount of observation time for each unit 

ranged between 26 and 32 hours. Nursing related behaviors within the nursing station were 

observed as was individual nurses’ behaviors throughout the nursing unit. Three nurses 

were randomly selected and followed for twenty minutes time periods per shift. Data was 

registered in time frequency and duration of pre-determined behavior categories. Four days 

were spent at each hospital. Effective observation time/unit amounted to 480 minutes (8 

hours) covering all shifts (days, afternoons and nights). The place observations focused on 

four issues; nursing unit design, nursing station design, patient monitoring system, and 

nursing station sound levels. The person observations; nurses’ work behavior and activities 

were recorded using a pre-constructed matrix chart including the following behavior 

categories; making and taking phone calls, computer entries or retrieving information, 

writing, filing or charting, monitoring patient vitals directly or on screen, responding to 

patient calls (human or automated), consulting colleagues and other health care staff, direct 
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patient care (time spent in patient room), handling supplies (medical, bedding, food/drink), 

direct contact with patients’ family, friends, eating or drinking, and last hygiene and 

sanitation practices (Appendix 5). 

Sound levels were measures using a portable decibel meter; a sound level meter with 

memory of brand name Extech model number 407738 was used during eight hour intervals 

covering all nursing staff shifts and shift changes. Equivalent dB(A) and peak dB(A) levels 

were measured. The instrument was carefully placed in the nursing stations area not to 

interfere with nurses work procedures and not to display digital readings in an obvious 

view. The device was placed no closer than 12 inches from a direct sound source such as a 

telephone. Accuracy level of the device was within plus/minus 1, 5 dB. Sound meter 

placements were determined collecting 60-99 readings per three hours for each shift 

covering high and low activity time; minimum, maximum readings and mean dB(A) levels 

were collected.  

An on-line questionnaire was directed to nursing staff on July 5th, 2007 assessing 

experienced demand, control and support of nurses while working on the nursing unit and 

within the nursing station area. The questionnaires were filled out after nurses read, agreed 

and signed the attached consent form (Appendix 6) of voluntary participation. Two follow-

up letters were e-mailed to the nurses through each hospital liaison person. The 

questionnaire was based on the Control-Demand-Support questionnaire (Karasek & 

Theorell, 1990) and was modified to include questions about the physical environment 

contained. The survey contained thirty-five questions on a nine increment rating scale 

regarding experienced nursing unit, nursing station design and the implications on nurses’ 

psychosocial health and work satisfaction (Appendix 7).  

The focus group interviews were recorded using an IC recorder with participants’ 

permission and were then transcribed word by word by the researcher upon which 

recordings were destroyed. Two dual moderators conducted the focus groups during the 

month of September, 2007. One moderator ensured the session progressed smoothly, while 

the other ensured that all the topics are covered. Nurses representing the range of 

centralized and decentralized nursing stations from the previous observed participating 

hospital units were selected for a qualitative analysis to ascertain deep and rich descriptive 

data. The selected method consisted of seven semi-structured questions supported by an 

interview guide (Appendix 8). Follow-up questions were then posed to further develop and 

clarify their stories thus providing the researcher with additional detailed information (Polit 

& Beck, 2004). The approach provided opportunity to further explore results from the 
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questionnaire through a deductive reasoning process. This method was used to determine 

nurses’ experiences of work processes related to the nursing station design and the 

professional role within the existing organizational structure. Focus groups meetings were 

held on the hospital premises in a closed meeting room on one occasion only with each 

group. The number of participants ranged between five and eight nurses and the duration of 

each meeting was two hours. At the end of each group session, nurses were asked to draw a 

picture of the optimal nursing station and nursing unit. All research material was stored in a 

safety box during the entire research process and later destroyed upon completion of the 

final report. Photographs were taken of nursing station designs after permission from the 

nursing unit manager. Respect was given not to include any individual staff persons in the 

photographs who did not wish to participate. Caution was taken as to avoid identification of 

patients in the photographs. 

 

3.5 Data analysis 

All data collected from hospital statistics and during observations was transferred from 

hand written notes and graphs to excel data sheets and subsequently aggregated and 

processed using SPSS. The group interviews were recorded using an IC recorder with 

participants’ permission and were then transcribed word by word by the researcher upon 

which recordings were destroyed. The focus group subjects were predefined into seven 

questions that were analyzed using a qualitative content method. The analyzing process 

started with reading the entire text multiple times to understand the completeness the 

fullness of the content. The texts were then divided into units that according to Granheim & 

Lundman (2004) into words and expressions that carry the same meaning in both content 

and context.  The units were subsequently condensed to shorter sentences without loosing 

the essence. The process of analysis was then continued by categorizing, a category is 

according to Granheim & Lundman (2004) a group of units with similar content that 

answer the question “What?” Since a category often includes subcategories, one such 

subcategory was named “Design Category”. Each unit was then reviewed; the final stage of 

the content analysis was the interpretation of results (Table 1). After completion of the text 

analysis, transcripts were then destroyed. 
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Table 1: Summary of data analysis process 
________________________________________________________________________________________ 

 
 
1. How may nursing station design affect nurses’ overall health? 
 

Content Unit Condensation Design Category Category 
It’s just that all around aspect of 
knowing that the patient is always 
there just because everything is 
centered on the nursing station... 

Health means having 
the patient close by 

To minimize the 
distance between 
nursing station and 
patient rooms 

Sense of 
control 

If you need help, someone is always 
there, it lessens the stress It’s the 
knowing that someone is always at 
that spot that is comforting in a way. 

Health means staff 
support is readily 
available 

To design for team 
oriented work 

Collegial 
support 

Patients and family comes over to see 
the nurses at the station, it’s a comfort 
to them so that helps the nurse out 
too. The anxiety of the patient is 
lowered. 

Lower patient and 
families anxiety  
supports nurses´ 
health 

To create spaces 
for patient and 
family needs 

Patient and 
family support 

Social health which could lead to 
physical health because you’re not 
flying down the hall trying to find 
someone to help you. 

Social health means 
help is readily 
available  

To centralize 
information and 
communication   

Collegial 
support 

If you look out because you need help 
turning a patient there is nobody there. 
You go down the hallway and there is 
nobody there because they are with a 
patient somewhere. 

Health means staff 
support is readily 
available 

To design for team 
oriented work 

Collegial 
support 

I’ve been working for a year now and 
since I started, there is always 
somebody there to help.  I mean that I 
never felt alone. 

Health is feeling 
connected to 
colleagues. 

To design for team 
oriented work 

Collegial 
support 

 
2. How may nursing station design influence the perceived status and professional role of nurses? 
 

Content Unit Condensation Design Category Category 
I would feel more valued being a part 
of it… the collaboration and the 
discussions and everything. 

Status is taking part 
in professional 
interactions 

To design spaces 
for professional 
interaction  

Connected 

At the centralized nursing station you 
are valued as a team member more, at 
the decentralized station you feel 
alone. 

Status is collegial 
inclusion  

To design spaces 
that allows all team 
inclusion 

Connected 

You just have a little desk up front… 
it’s still an open area obvious to the 
general public so for appearances 
sakes, it many not appear to be real 
professional  

Status is having a 
defined work space  

To clearly define 
work spaces  

Separate 

I think that’s something really 
important for designs in the future, is 
the ability to have open space 
because it looks unprofessional when 
there’s all that stuff in the hallways. 

Status is having 
organized storage 
spaces 

To provide 
generous storage 
space  

Separate 

 
3. How may nursing station design impact on quality of patient care? 
 

Content Unit Condensation Design Category Category 
If the patient is very sick, it is nice to 
have them close to the nurses’ station, 
you’re closer so you can view them. 

Quality of patient 
care requires close 
observations  

To minimize 
distance and 
maximize visibility 

Connected 

I think that for fall risk, the centralized 
is a huge benefit … because you’re 
closer so you can view them when 
your sitting at the nurses station 

Quality of patient 
care is fall risk 
management 

To minimize 
distance and 
maximize visibility 

Connected 
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From the sound level perspective, it 
would probably be best not to have 
patients in that busy area. 

Quality of patient 
care is lower sound  

To use acoustic 
design 

Sensory 
support 

 
Maybe some patients that aren’t as 
sick don’t want to be that close to the 
nurses’ station because it can be loud.  

 
Quality of patient 
care is a quiet setting 

 
To use acoustic 
design 

 
Sensory 
support 

When you’re trying to give report… it’s 
very distracting and I think it’s hard to 
be as accurate or precise as you need 
to be 

Quality of patient 
care requires few  
distraction for nurses 

To minimize 
sensory 
distractions 

Sensory 
support 

 
4. How may nursing station design meet nurses’ professional needs? 
 

Content Unit Condensation Design Category Category 
We have a central hub so that 
physicians and nurses aren’t talking 
about a care plan and there are 
visitors and patients right there 
listening to what you say. 

Professional needs 
mean to maintain 
patient confidentiality 

To design central 
separated meeting 
points 

Professional 
privacy  

Space would be my biggest concern, 
especially during the day. You have 
physicians coming up, you have 
students and everybody is fighting for 
a spot. 

Professional needs 
mean to have 
personal work space 

To allow generous 
numbers of work 
stations 

Sense of 
control 

There is not enough privacy there, 
there is too much noise, a lot of 
congestion if you will and no place to 
sit or too little I should say. 

Professional needs 
mean quiet and 
ample space 

To design enough 
space  

Professional 
privacy 

It would be nice to have a receptionist 
right when they come on the unit to 
assist the family. 

Professional needs 
mean to stay within 
job description 

To include a 
reception desk 

Professional 
privacy 

The physicians come on the floor on 
the decentralized unit and get off the 
floor without being seen by a nurse 
and then you have to call them and 
they say they were just there, then that 
becomes a nurse dissatisfier now too 
because I get to take the brunt of it. 

Professional needs 
mean to have visual 
space control 

To design for 
meeting/view points  

Sense of 
control 

There are times when you do want 
private conversation with a physician, 
things that family don’t need to hear… 
and it’s hard to get that place. 

Professional needs 
means access to 
separate space for 
patient confidentiality 

To design enclosed 
conference rooms 

Professional 
privacy 

 
5. How may nursing station design facilitate professional and social communication? 
 

Content Unit Condensation Design Category Category 
There are times when you do want 
private conversations with a physician, 
things that families don’t need to hear, 
if they are in denial or something like 
that. 

Professional 
communication 
means privacy 
 

To have enclosed 
conference rooms  

Professional 
privacy 

Without the conference room that 
issue would probably be huge but we 
do have the room we can go to and 
close the door. 

Professional 
communication 
means privacy 

To have enclosed 
conference rooms 

Professional 
privacy 

There are two little stations so that I 
would say that does not work well for 
facilitating professional communication 
or interaction because it’s hard to call 
report or make referrals or that type of 
thing. 

Professional 
communication 
requires a separate 
space 

To design for 
differentiated 
nursing tasks 

Professional 
privacy 

Our service centers down each wing 
serve as a place for many things to 
happen, anything from getting ice and 
water for the patients to using the 

Professional 
communication 
requires a separate 
space 

To design for 
differentiated 
nursing tasks 

Professional 
privacy 
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computer to getting coffee for visitors. 
It’s rather compact, it doesn’t serve 
nurses well. 

 

 
6. What are your experiences of workflow and efficiency related to nursing station design? 
 

Content Unit Condensation Design Category Category 
Keeping the supplies away, separate 
from where the nurses are trying to 
chart or trying to do business that 
require some quiet time because 
doors are opening and closing, 
banging and things falling off the 
shelves is disruptive. 

Efficiency means a 
quiet space to chart 

To create quiet 
spaces for charting 

Professional 
privacy   
 
Sensory 
support 

You are constantly being interrupted… 
It takes me longer to do my work 
because of interruptions I have to go 
back and recheck. 

Workflow means not 
being interrupted 

To design separate 
spaces for charting 

Professional 
privacy 

It’s probably a luxury to get enough 
space, it would certainly be 
advantageous … it would help us be 
more efficient and I think better use of 
our time. 

Efficiency means 
enough space  

To allow sufficient 
space 

Professional 
privacy 

We are working in a concept of 
bringing the nurse more to the 
bedside …but there are certain things 
you cannot do at the bedside and 
needs to be done in a place that is 
separate. 

Efficiency means 
there is a limit to  
bedside nursing 

To design for 
differentiated 
nursing tasks 

Separate and 
connected 

The workflow seems to work well up 
here… the circular space with the 
patient rooms right next to you… you 
have enough space between to allow 
that to be different entities. 

Workflow means 
separate entities  

To keep supplies 
separate but close 
to nursing station 

Separate and 
connected 

I like the workflow aspect because the 
storage is separate from the nurses’ 
station and it’s close too, across the 
hall. 

Workflow means  
supplies are separate 
but close  

To place supplies 
separate but close 
to nursing station 

Separate and 
connected 

The long hallway, we try to break up 
that distance of getting supplies half 
way down, which doesn’t work too 
badly but it does leave something to 
be desired. 

Efficiency means 
supplies are located 
close to nursing 
station 

To design short 
hallways 

Separate and  
connected 

 
7. How may nursing station design support nurses’ multitasking, flexibility and adaptability? 
 

Content Unit Condensation Design Category Category 
When you’re trying to look at the chart 
and try to compare things… you just 
don’t have enough counter space by 
your computer … if you have one. 

Multi-tasking means  
enough computers 
and counter space 

To design for more 
computers and 
counter spaces  

Sense of 
control 

Ergonomics of desk and chair… being 
able to adjust them, we have people of 
all heights and sizes and physical 
ability working on the unit. 

Flexibility and 
adaptability means 
easily adjustable 
furniture 

To design better 
adjustable furniture 

Sense of 
control 
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3.6 Ethical Considerations 

All participating hospitals required an IRB process prior to accepting the research project, 

each with a separate IRB application and screening process. An individual investigator 

agreement was signed with each hospital to ensure compliance with IRB regulations 

(Appendix 2).  An IRB is equivalent of an independent ethics committee and consists of a 

group that has been formally designated to review and monitor biomedical and behavioral 

research involving human subjects. In accordance with HHS regulations, the IRB has the 

authority to approve, require modifications or disapprove research. An IRB performs 

critical oversight functions for research conducted on human subjects that are scientific, 

ethical and regulatory. In the United Stated, IRBs are mandated by Title 45 CFR (Code of 

Federal Regulations) Part 46. The Research Act of 1974 defines IRBs and requires them for 

all research that receives funding, directly or indirectly from what is the Department of 

Health and Human Services (HHS). IRBs are themselves regulated by the Office for 

Human Research Protections (HRP) within HHS.  

Informed consent was used for the questionnaire and the focus groups. Participation 

was voluntary and completely anonymous. In addition to informing subjects of the research 

project and its aim, initial information underlined the freedom to not participate in the study, 

the right to discontinue and the right to full anonymity. Participants were offered the 

opportunity to express and discuss critique, experiences and pose questions related to the 

on-line survey and focus groups. All such communication was directed to the senior 

researcher. Subjects did not receive any inducement for their participation in the study. 
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4. Results 

The analysis of hospital statistics in relation to nurses’ professional roles involved 

structural measures of care including nurse-patient ratio, shift hours, patients per nursing 

unit and nursing station, Nurse patient ratio was measured as the number of patients cared 

for by one nurse specified by job category (RN, LPN and APN); this varied by shift and 

nursing unit per patient day, all staff or all hours of care counted per patient day (a patient 

day is the number of days any one patient stays in the hospital). Results from events such 

as patient falls and medication errors were used as outcome indicators for nursing practice 

safety. The study also involved intervention or process measures of care based on 

organization of nursing care delivery that vary by institution. 

  
4.1 Hospital-Statistics                                                                    

4.1.1. Hospital-A 

This hospital is one of the largest not-for-profit health care systems in the region and 

operates in partnership with the state university and delivers health care through an 

integrated health network. Provision of services includes care from prevention and disease 

management to treatment of complex life-threatening injuries and illnesses. The hospital 

was opened in the 1960’s and has currently approximately 400 in-patient beds. The nursing 

care model practiced at this hospital is referred to as the Relationship Based Care Model 

(RBC). In this model the nurse-patient relationship is central, emphasizing that all health 

care is provided through relationships to patients and their families. Thus all activities are 

organized around the needs and priorities of patient and family members. Relationship-

Based Care highlights the most direct routes to achieve high quality care and service with 

the patient and family at center. Six dimensions are critical for successful transformation; 

leadership, teamwork, professional nursing practice, patient care delivery system, resource 

driven practice and outcomes measurement. Nursing staff representation in the 

organizational is evident in the position of chief nursing officer and in the directors of in 

and out-patient nursing operations. Additionally the department for nursing practice 

professional development and applied research is directed by an RN. There are also four 

nursing committees that meet regularly with management, they are; labor management, RN 

health and safety, staffing advisory and nursing care delivery.  

http://www.chcm.com/services/leadership.asp
http://www.chcm.com/services/teams.asp
http://www.chcm.com/services/practice.asp
http://www.chcm.com/services/patient.asp
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Unit 1: (Y-shaped Unit with Open Centralized Nursing Station) 

The centralized nursing station is generous in size, has a triangular shape and an open 

design with three entry points (Figure 8). The station is partially enclosed; it has free 

standing dividing walls with a solid base and glass panels at the top surrounding two sides 

of the station. The work area is divided into a reception area with a floor-to-ceiling wall 

section behind it (Figure 7). The central area is allocated for nurses; a separate computer 

area is designated for the physicians, two end desks used by paramedical staff and a glass-

enclosed room at the back, also equipped with computers. In total there are approximately 

thirty work stations. The nursing station has carpeted floors.  
 

 
 
Figure 7: Unit 1 in Hospital A with the large open centralized nursing station design. 
_____________________________________________________________________________ 

 
Figure 8: The floor plan of Unit 1 in Hospital A with the generous centralized nursing station. 
_____________________________________________________________________________ 
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Unit 2: (Y-shaped Design with Enclosed Decentralized Nursing Stations) 

On this unit, the decentralized nursing stations consist of transformed patient rooms located 

in the center of each corridor (Figure 10). The basic structure of these rooms has not been 

altered; windows, doors, vinyl floors and wall surfaces are all original (Figure 9). These 

decentralized nursing stations function as the work place for nurses and physicians and are 

equipped with one wall mounted office desk with three work stations along one wall. 

Medical supplies are located along the opposite wall and clean supplies are stocked in the 

previous patient closet area. There is also a small round table with chairs by the window in 

the nursing station. This type of design solution was categorized as the transformed patient 

room. The original centralized nursing station is still intact and in use primarily by other 

medical professionals, a receptionist and the charge nurses.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 9: One of the converted patient rooms used as a decentralized nursing stations; Unit 2 Hospital A. 
_____________________________________________________________________________ 

 
Figure 10: Floor plan of Unit 2, the old centralized nursing station and three converted decentralized stations 
_____________________________________________________________________________ 
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Table 2: Statistics for Hospital A, comparing two units with centralized vs. decentralized nursing station   
_________________________________________________________________________________________________ 

 
 

 

HOSPITAL A 
Yearly Statistics 2006 

 

UNIT 1 
Centralized Nursing Station 

 

UNIT 2 
Decentralized Nursing Stations 

Nursing Unit Type Surgery Specialties Oncology/Surgery 

Nursing Unit Design Y-shape Y-shape 

Year of Design  2004 1980’s 

Patients/Nursing Unit 36 36 

Patients/Nursing Station 36 11 

Nurse-Patient Ratio 3-5, 3-5, 5-6 3-5, 3-5, 5-6 

Nursing Staff Shift Hours 8 hours, 12 hours 8 hours, 12 hours 

Unanticipated Absence  3,41% 3,61% 

Nurse Injuries 17. 16 

Nurse Retention (years) 12,8  7,05 

Nurse Turnover Rate 19,48% 9,09% 

ALOS (Average Length of Stay) 3,35 3,61 

Pat. Falls/1000 Pat. Days  0,9 2,3 

Medication Errors 75 59 

Nosocomial Infections  0,25% 0,17% 
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4.1.2. Hospital B:  
 
Originally constructed in the 1930’s, this hospital has today close to 500 in-patient beds 

and is the largest medical facility in the region providing a variety of healthcare services. 

The community owned hospital has achieved Magnet Status from the American Nurses 

Credentialing Center. The award is given by the American Nurses’ Credentialing Center 

(ANCC), an affiliate of the American Nurses Association to hospitals that satisfy a set of 

criteria designed to measure the strength and quality of their nursing. A Magnet hospital is 

one where nursing delivers excellent patient outcomes, where nurses have a high level of 

job satisfaction, and where there is a low staff nurse turnover rate and appropriate 

grievance resolution. Magnet status is also said to indicate nursing involvement in data 

collection and decision-making in patient care delivery. The nursing care model generally 

practiced at this hospital is the Differentiated Nursing Model (DNM) operationalized as a 

system designed to provide distinct levels of nursing practice based on educational 

preparation and defined competencies. The model is reflected in nursing positions based on 

educational and skill competencies required by the specific patient population and setting 

and provides the health care organization with needed expertise and skills. Highly profiled 

nursing skills require integration to avoid a fragmented care delivery. The hospital operates 

a distinct health system based on a model of integration. Unit 2 in this hospital (with 

decentralized nursing stations) utilizes patient centered care, a model that aims to explore 

the patients' concerns and need for information; seeks an integrated understanding of the 

patients' world, mutually agrees on care management; supports health promotion and 

enhances the continuing patient-health care staff relationships. The hospital has a history of 

nurses in key managerial positions including a hospital president and a chief clinical officer. 

Nursing staff representation on an organizational level is also evident in the president of 

Patient Services as well as in nurses on vice president positions in four of the five hospital 

Centers of Excellence. 
 

Unit 1: (Single Corridor/Radial Design with Open Centralized Nursing Station) 

A square shaped open centralized nursing station with chest high desks on three sides and a 

lower desk on the forth is located in the center on the nursing unit (Figure 12). There is one 

floor to ceiling wall section, a support column where the pneumatic transport system is 

located. The nursing station has two entry points, one at each end. The reception area is 

included in the nursing station with the other work stations. There is sufficient space for 

approximately 6-8 persons (Figure 11). Nurses, physicians and paramedical staff have 
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access to this area. There are two additional work station pods in the corridor of this unit. 

The entire nursing unit floor is carpeted, ceilings are low. 

 

 
 
 
Figure 11: Photo of the centralized nursing station on Unit 1 in Hospital B. 
_____________________________________________________________________________ 

 

 

 

 
 
 
Figure 12: Floor plan of Unit 1 in Hospital B with the centralized nursing station circled. 
_____________________________________________________________________________ 
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Unit 2: (Single Corridor Design with Decentralized Open Nursing Station Corridor Room) 

The decentralized nursing stations on this unit are located in the center of each wing, 

tucked into the corridor (Figure 14). The nursing station is designed with two wall mounted 

work surfaces and cupboards above and below. There are two extra detached computer 

work stations nearest the corridor. A separate supply room is located at the back of the 

nursing station (Figure 13). Additional equipment within these nursing stations includes ice 

machines and refrigerators. The Patient Centered Care Model is used on this unit and 

therefore supplementary small work stations are placed outside each patient room in the 

corridor All medical supplies are located in each patient room. The reception desk is 

located at the centre of the floor and serves all four nursing unit wings. 
 

 
 
Figure 13: Photo of a decentralized nursing station space on Unit 2, Hospital B. 
_____________________________________________________________________________ 

 

 
Figure 14: Unit 2 floor plan in Hospital B, reception desk in centre and decentralized nursing stations circled,  
_____________________________________________________________________________ 
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Table 3: Statistics for Hospital B, comparing two units with centralized vs. decentralized nursing station   
_________________________________________________________________________________________________ 

 
 

 

 

HOSPITAL B 

Yearly Statistics 2006 

 

UNIT 1 
Centralized Nursing Station 

 

UNIT 2 
Decentralized Nursing Stations 

Nursing Unit Type Pulmonary Surgery  Neuro-Ortho Surgery 

Nursing Unit Design Single Corridor/Radial  Star Shape (4 Single Corridors) 

Year of Design  1974 1994 

Patients/Nursing Unit 15 44 

Patients/Nursing Station 15 9 

Nurse-Patient Ratio 3-4, 3-4, 4-5 3-4, 3-4, 4-5 

Nursing Staff Shift Hours 12 hours 12 hours 

Unanticipated Absence  n.a n.a 

Nurse Injuries  n.a.  n.a. 

Nurse Turn Over  24,2% 12,1% 

Nurse Retention (years) 6,7 6,1  

ALOS (Average Length of Stay) 10,29  3,72  

Pat. Falls/1000 Pat. Days  4,51 6,31 

Nosocomial Infections  n.a. n.a. 
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4.1.3 Hospital-C         

A regional community teaching hospital with 650 in-patient beds and more than one 

hundred medical specialties and subspecialties are represented. This hospital is a major 

referral center for patients who require specialized medical care. The nursing care model 

practiced in the hospital and on the units observed is a modified version of the Primary 

Care Model (PCM). This model is characterized by generally using an all RN staff to 

provide all direct care and allows the RN staff to care for the same patient throughout the 

patient's stay. Tasks range from personal care to care planning, documentation, etc. Other 

nursing professionals assist the nurses, but do not have autonomous roles in patient care. 

This approach can provide better continuity and more expertise than the Team Nursing 

model. The primary care nursing model utilize decentralized decision making, holding 

nurses professionally accountable for their own practices, and provide continuity of care. 

One disadvantage may be that newly trained nurses who are less knowledgeable may 

experience this model intimidating. It also requires many RN’s on staff, a challenging 

situation during times of nursing shortage. Nursing staff is represented in the organizational 

hierarchy and covers several areas. The most prominent position is a nurse in one of four 

vice president roles. The president of patient care services and a chief nursing officer is 

directly responsible for nine department directors and twenty four nurse managers. Specific 

committees related to nursing include rules and procedures, nursing orientation and the 

forms and documentation committee. A shared leadership model empowers nursing staff to 

actively participate on policy-making bodies that determine the professional nursing 

practice environment. Unit councils with one to three nursing staff representatives focus on 

implementing best practice in nursing in clinical practice, leadership and quality strategy. 

Unit 1: (Double Corridor Design with Enclosed Centralized Nursing Station) 

This centralized nursing station is placed between the two corridors and is found in the 

middle of the unit (Figure 16). It is a build-in area with glass windows and three entry 

points. The nursing station is sectioned into two different areas by a floor to ceiling partial 

wall. Files and a pneumatic terminal are located by the dividing wall. The larger side is 

used by physicians, paramedical staff, charge nurse and unit secretary. The smaller side is 

used by the nurses (Figure 15). There are approximately seven to eight work stations on 

this side. In the smaller area allocated for nurses, five permanent work stations are 

available and three computers on wheels are parked in this area. A glass door leads to a 
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small adjacent medical supply room. The nursing station space is restricted by furniture and 

equipment, it is crowded.   
 

 
 
Figure 15: Photo of the “enclosed” centralized nursing station on Unit 1 in Hospital C. 
_____________________________________________________________________________ 

 
 
Figure 16: Floor plan of Unit 1 in Hospital C, the divided nursing station circled.  
_____________________________________________________________________________ 
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Unit 2: (Double Corridor Design with Open Decentralized Nursing Station Alcoves) 

The nursing stations on this double corridor unit are frequent, ten in total (Figure 18) and 

recessed as alcoves along the corridors (Figure 17). There is one nursing station for every 

two patient rooms equipped with two to three work stations, computers, telephones and 

desk space. The nursing stations directly face the patient room where generous windows 

allow direct view of the patients. The work stations are easily accessible allowing for 

flexibility. Nurses are not assigned to a specific nursing station area but use multiple 

alcoves as needed. 

 

 
 
Figure 17: One of the decentralized nursing station “nooks” along the corridor, Unit 2, Hospital C. 
_____________________________________________________________________________ 

 
 
 
Figure 18: Ten decentralized nursing stations alcoves on Unit 2 (double corridor) in Hospital C  
_____________________________________________________________________________ 
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Table 4: Statistics for Hospital C, comparing two units with centralized vs. decentralized nursing station   
_________________________________________________________________________________________________ 

 
 

 
 

 

HOSPITAL C 

Yearly Statistics 2006 

 

UNIT 1 
Centralized Nursing Station 

 

UNIT 2 
Decentralized Nursing Stations 

Nursing Unit Type Medical Surgery Heart Surgery 

Nursing Unit Design Double Corridor Double Corridor 

Year of Design  1972 2004 

Patients/Nursing Unit 26 18 

Patients/Nursing Station 26 2 

Nurse-Patient Ratio 3-5, 3-5, 5-6 3-4, 3-4, 5-6 

Nursing Staff Shift Hours 12 hours 12 hours 

Unanticipated Absence (days) 38,8 40,4 

Nurse Injuries 10 8 

Nurse Turn Over Rate 1,74% n.a 

Nursing Staff Retention 98,26% 98,33% 

ALOS (Average Length of Stay) 7,2 5,4 

Pat. Falls/1000 Pat. Days  2,39 2,97 

Nosocomial Infections  n.a. n.a. 

 

 
 

 

The participating hospitals employ somewhat different systems when collecting, analyzing 

and aggregating statistical data. To compare this information between hospitals would 

reduce reliability considerably; therefore few statistical comparisons could be made 

between institutions. Most comparable data revealed small variations. However, one clear 

difference in statistics was identified when nursing station designs were compared.  The 

average length of patient stay (ALOS) in Unit 1, Hospital B, showed a notably higher 

number. This may partly be explained by the specific patient category on this unit. 

However, the turn-over rate among nurses on the same unit was also higher, doubled 

compared to the decentralized Unit 2 in the same hospital. The nursing care model in 

Hospital B require a high number of RN staff and the specific patient category of Unit 1 in 

Hospital B both illustrate the need for differentiated design concepts rather than generic 

solutions and floor plans. In general, nursing care model and patient category are two 

important factors that influence efficiency and cost-effectiveness of these parameters in the 

nursing unit environment.  
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4.2 Nursing Station Visibility 

Nursing station designs that provide nursing teams with good visibility of patients allow 

staff to respond without relying solely on electronic monitoring. When nursing staff can see 

the patient and have an unobstructed view, they can provide immediate assistance. 

Visibility of patient rooms and patient beds from each nursing station were 

measured in a percentage ratio to the total number of patient rooms and patient beds per 

nursing unit. Visibility from the nursing station differed significantly between the observed 

nursing stations (Table 5). There were no indications that either the centralized or 

decentralized type of nursing station design had higher visibility ratios. However, the 

decentralized “alcove” style nursing stations along the corridor in Hospital C had clearly 

the highest visibility level with a one hundred percent patient view. The lowest score of 

visibility was found in the converted decentralized nursing station (the fully enclosed 

former patient room). Only 8, 3% of patient rooms and patient beds were visible from this 

nursing station. Numbers of electronic vital sign monitors also varied between nursing 

stations. Monitors were located in three of the six observed nursing stations. In two units 

there were no monitored patients with approximately half and in one case only a third of 

patient rooms in direct view. One unit with decentralized nursing alcove stations had two 

monitors mounted in each hallway.  

 
Table 5: Compared electronic and manual visibility status in all nursing stations   
_________________________________________________________________________________________________ 

 
 
VISIBILITY 
STATUS 

 
Hospital A 
Unit 1                    Unit 2 

 
Hospital B 
Unit 1               Unit 2 

 
Hospital C 
Unit 1               Unit 2 

Nursing Unit 
Design 

Y-shape Y-shape Single Corridor 
Partly Radial 

Single Corridor Double 
Corridor 

Double 
Corridor 

Nursing Station 
Design  

Centralized  
Open    

Decentralized 
Converted 

Centralized 
Open 

Decentralized 
Corridor space 

Centralized 
Enclosed 

Decentralized 
Alcoves 

Unit Patient 
Profile 

Surgery 
Specialties 

Oncology-
Surgery 

Pulmonary 
Surgery 

Neuro-Ortho 
Surgery 

Medical  
Surgery 

Heart 
Surgery 

Patient beds in 
direct view 

25% 8,3% 20% 22,2% 0% 100% 

Patient rooms  
in direct view 

30,5% 8,3% 66,7% 55,5% 30,7% 100% 

Monitored  
patient rooms 

88,8% 100% 53,3% 0% 0% 100% 

Monitors/nursing 
station 

2 1 1 0 0 0 
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4.3 Observational Study  

4.3.1 Place observations - Nursing Station Behaviors 

Due to low reliability in measurements, two behavior categories were eliminated from the 

results; eating/drinking and hygiene practices. These behaviors were difficult to measure in 

duration and frequency as they often occurred in short time sequences of only a few 

seconds. T-tests were performed to compare means between activities during the middle of 

shifts and the activities during shift changes. Results showed that none of the behaviors 

were associated to these schedule issues. In fact the only behavior pattern related to time 

schedule observed over a period of time was the absence of predictable behaviors. Constant 

change and flexibility in behaviors occurred repeatedly. Nursing station behaviors appeared 

to be situation-based rather than time or shift based.  

All remaining behavior categories were compared for morning, afternoon and night 

shift by station design category (Tables 6, 7 & 8). Differences between centralized and 

decentralized nursing station design revealed that time duration of using telephones, 

computers and administrative duties was higher in the centralized work stations. In 

Hospital C, telephone activity duration was nine times higher in Unit 1 with a centralized 

nursing station compared to Unit 2 with a decentralized station. Another significant 

observation that concerned the duration of telephone, computer and administration 

activities was the issue of multi-tasking. Internal consistency was tested for these three 

behavior categories to analyze the reliability of on-site observations concerning multi-

tasking. Categories of phone, computer and administration activities were tested using 

Chronbach’s Alpha coefficient. Results revealed high internal reliability for computer and 

administration duration at (alpha=0,595) for all centralized nursing stations. Combined, the 

two activities formed a new category labeled office type duties. Results indicated that the 

duration of the new activity category amounted to between seventy five and one hundred 

percent of the time spent in the nursing station in all but one nursing station during morning 

and afternoon shifts.  In other words, during daytime hours, “office type duties” were in 

many cases a non-stop activity in the centralized nursing stations. The duration of the new 

category was substantially higher in all centralized nursing stations on average 89,25% of 

time (M=17.89, SD=4,01) compared to the decentralized at 46,3% (M=9,26, SD=5,86). 
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Table 6: Place observations of nursing stations measured in percent of time during morning shifts. 
_________________________________________________________________________________________________ 
 
 

 
MORNING SHIFT 
(m) percent of 
time  

 
Hospital A 
Unit 1                    Unit 2 

 
Hospital B 
Unit 1                       Unit 2 

 
Hospital C 
Unit 1                   Unit 2 

20 min observations N=3 N=3 N=3 N=3 N=3 N=3 

Nursing Unit Design Y-shape Y-shape Single Corridor 
Partly Radial 

Single 
Corridor 

Double 
Corridor 

Double  
Corridor 

Nursing Station 

Design  

Centralized  
Open    

Decentralized 
Converted 

Centralized 
Open 

Decentralized 
Areas 

Centralized 
Enclosed 

Decentralized 
Alcoves 

Telephone 85% 25% 50% 10% 72% 18% 
Computer 96% 79 75% 21% 100% 36% 
Paper 
Administration 

79 69 95% 16% 100% 69 

Visual Patient 
Check  

22% 0 5% 0 8% 0 

Responding to 
Patient Calls 

0 0 5% 0 0 24 

Consulting  
Medical Staff 

72% 40% 66% 10% 82% 30% 

Direct Patient 
Care 

5% 0 15% 0 0 0 

Handling Supplies 15% 31% 19 25% 39 13% 
Family Contact   7 0 0 0 0 0 

Social 
Interactions 

25% 10% 14 12 20% 5% 

 
 
 
Table 7: Place observations of nursing stations measured in percent of time during afternoon shifts 
_________________________________________________________________________________________________ 
 
 
 
 

 
AFTERNOON 
SHIFT  (m) percent 
of time 

 
Hospital A 
Unit 1                    Unit 2 

 
Hospital B 
Unit 1               Unit 2 

 
Hospital C 
Unit 1               Unit 2 

20 min observations N=3 N=3 N=3 N=3 N=3 N=3 

Nursing Unit Design Y-shape Y-shape Single Corridor 
Partly Radial 

Single Corridor Double 
Corridor 

Double 
Corridor 

Nursing Station Design  Centralized  
Open    

Decentralized 
Converted 

Centralized 
Open 

Decentralized 
Corridor Space

Centralized 
Enclosed 

Decentralized 
Alcoves 

Telephone 57% 27% 50% 18% 77% 8% 
Computer 97% 25% 71% 40% 100% 36% 
Paper 
Administration 

81% 53% 97% 65% 100% 39 

Visual Patient 
Check  

25% 0 20% 0 0 0 

Responding to 
Patient Calls 

0 0 5% 5% 7 0 

Consulting  
Medical Staff 

67% 26% 28% 12% 36% 24 

Direct Patient Care 0 0 0 0 0 0 
Handling Supplies 9 22% 22% 25% 35% 5% 
Family Contact   5% 0 10% 5% 20% 0 
Social Interactions 16% 12 10% 0 20% 17% 
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Table 8: Place observations of nursing stations measured in percent of time during night shifts 
_________________________________________________________________________________________________ 
 

 
NIGHT SHIFT  (m) 
Percent of time 

 
Hospital A 
Unit 1                    Unit 2 

 
Hospital B 
Unit 1               Unit 2 

 
Hospital C 
Unit 1               Unit 2 

20 min observations N=3 N=3 N=3 N=3 N=3 N=3 

Nursing Unit Design Y-shape Y-shape Single Corridor 
Partly Radial 

Single Corridor Double 
Corridor 

Double 
Corridor 

Nursing Station Design  Centralized  
Open    

Decentralized 
Converted 

Centralized 
Open 

Decentralized 
Corridor Space

Centralized 
Enclosed 

 Decentralized 
Alcoves 

Telephone 10% 45% 5% 0 15% 0 
Computer 100% 50% 100% 45% 87% 32% 
Paper 
Administration 

12% 12% 92% 52% 100% 50% 

Visual Patient 
Check  

0 20% 0 0 0 0 

Responding to  
Patient Call 

5% 0 5% 0 5% 0 

Consulting  
Medical Staff 

25% 27% 35% 20% 15% 15% 

Direct Patient Care 10% 0 0 0 0 0 
Handling Supplies 12% 27% 35% 10% 42% 5% 
Family Contact   5% 0 0 0 0 0 
Social Interactions 57% 17% 35% 0 80% 0 

 
 
 

Time consulting colleagues during morning and afternoon shifts was consistently lower in 

the decentralized nursing stations, 10%-40% compared to the centralized counterparts, 

28,35%-82,5%. Consultation time varied greatly particularly in the centralized nursing 

stations. Professional discussions were more evenly distributed between the nursing station 

designs during night shifts at 15%-35% of the total time. The amount of time used to 

handle supplies in the nursing station varied in all shifts, nursing station designs and 

nursing units, measured at 5%-42, 5% of total time. No particular design was associated 

with time duration spent on this activity. A possible explanation to this arbitrary time 

expenditure is the placement of medical supply areas in relation to nursing station(s) on the 

units. Social interactions were measured at below 25% of time during morning and 

afternoon shifts, the number jumped as high as 80% of time during night shifts. Visual 

patient check and responding to patient calls was measured at below 25% of time, in many 

nursing stations no time at all was spent on these activities. This may be explained by the 

location of the nursing station in relation to patient rooms and the monitor system status. 

Time spent directly with patient care or family contact was minimal within the nursing 

stations during all shifts. 
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4.3.2 Person Observations - Nurse Behaviors 

The two behavior categories; eating/drinking and hygiene practices were eliminated from 

the results for the same reasons as in the place observations. All remaining behavior 

categories were compared for morning, afternoon and night shift by nurses working in all 

station design category nurse (Tables 9, 10 & 11). Nurses spent over half of their time in 

direct patient care, ranging between 50%-71%. Night shifts observations showed a wider 

range of time duration, 32,5%-75% of total time. Direct patient care performed by nurses 

was equal or higher in the units with decentralized nursing stations with one exception, 

Hospital C in the afternoon shifts.  Once again observations indicated the possibility of 

frequent multi-tasking among nurses particularly in telephone, computer and other 

administrative duties. Internal consistency was tested and did not indicate any significant 

reliability for phone, computer and administration time duration. Family contact was higher 

in person observations compared to place observations and suggested that meetings 

between nurses and family members seldom takes place in the nursing stations but occurs 

in patient rooms or corridors unless specific family meeting rooms are available. Time used 

to handle supplies ranged from negligible to substantial in relation to total behavior time. 

Between 10%-45% of nurses’ total working time was spent on this activity with the 

exception of night shifts in Hospital B. This may indicate the physical distances and 

location of supply area in relation to patient rooms and nursing station(s). Responding to 

patient calls and visual patient checks was limited to short amounts of time. Duration of 

social interaction varied a great deal especially during night shifts. Nurses time with 

families was on average measured to 20,6% of their total time and usually took place in 

patient rooms. 
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Table 9: Person observations measured in percent of time for behavior categories during morning shifts 
_____________________________________________________________________________ 

 
 

 

 
MORNING SHIFT  
(m) 

 
Hospital A 
Unit 1                    Unit 2 

 
Hospital B 
Unit 1                       Unit 2 

 
Hospital C 
Unit 1                   Unit 2 

20 min observations N=3 N=3 N=3 N=3 N=3 N=3 

Nursing Unit Design Y-shape Y-shape Single Corridor 
Partly Radial 

Single Corridor Double 
Corridor 

Double 
Corridor 

Nursing Station Design  Centralized  
Open    

Decentralized 
Converted 

Centralized 
Open 

Decentralized 
Corridor Areas 

Centralized 
Enclosed 

Decentralized 
Alcoves 

Telephone 25% 35% 5% 15% 15% 10% 
Computer 23% 35% 15% 30% 20% 20% 
Paper 
Administration 

7% 16% 40% 37% 33% 35% 

Visual Patient 
Check  

0 0 5% 0 0 5% 

Responding to 
Patient Calls 

0 0 0 0 0 0 

Consulting  
Medical Staff 

15% 20% 18% 35% 10% 13% 

Direct Patient Care 61% 67% 50% 51% 56% 56% 
Handling Supplies 17% 15% 10% 17% 31% 30% 
Family Contact   22% 35% 42% 0 30% 27% 
Social Interactions 5% 0 5% 5% 7,5% 12% 

 
 
Table 10: Person observations) measured in percent of time for behavior categories during afternoon shifts 
 

________________________________________________________________ 
 
 
 

 
AFTERNOON 
SHIFT  (m) 

 
Hospital A 
Unit 1                    Unit 2 

 
Hospital B 
Unit 1               Unit 2 

 
Hospital C 
Unit 1               Unit 2 

20 min observations N=3 N=3 N=3 N=3 N=3 N=3 

Nursing Unit Design Y-shape Y-shape Single Corridor 
Partly Radial 

Single Corridor Double 
Corridor 

Double Corridor 

Nursing Station Design  Centralized  
Open    

Decentralized 
Converted 

Centralized 
Open 

Decentralized 
Corridor Areas 

Centralized 
Enclosed 

Decentralized 
Alcoves 

Telephone 5% 8,3% 5% 27 5% % 
Computer 42 25% 15% 20% 30% 15% 
Paper 
Administration 

42% 5% 67% 31% 20% 28% 

Visual Patient 
Check  

0 5% 0 0 0 12% 

Responding to 
Patient Calls 

0 0 >5% 0 0 0 

Consulting  
Medical Staff 

15% 15% 15% 11% 8,35 18% 

Direct Patient Care 54 62% 50% 64 71% 54 
Handling Supplies 45% 34 13% 18% 31% 13% 
Family Contact   5% 35% 0 0 10% 40% 
Social Interactions 0 0 15% 5% 0 25% 
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Table 11: Person observations measured in percent of time for each behavior category during night shifts 
________________________________________________________________ 
 
 
 
 
 
 
 
 
 

 
PERSON 
OBSERVATIONS 
NIGHT SHIFT  (m) 

 
Hospital A 
Unit 1                    Unit 2 

 
Hospital B 
Unit 1               Unit 2 

 
Hospital C 
Unit 1               Unit 2 

20 min observations N=3 N=3 N=3 N=3 N=3 N=3 

Nursing Unit Design Y-shape Y-shape Single Corridor 
Partly Radial 

Single Corridor Double 
Corridor 

Double Corridor 
Nursing Station 

Design  

Centralized  
Open    

Decentralized 
Converted 

Centralized 
Open 

Decentralized 
Corridor Areas 

Centralized 
Enclosed 

Decentralized 
Alcoves 

Telephone 0 10% 0 15% 0 5% 
Computer 65% 50% 62% 85% 47% 55% 
Paper 
Administration 

5% 15% 65% 70% 47% 35% 

Visual Patient 
Check  

0 0 0 0 0 5% 

Responding to 
Patient Calls 

0 5% 5% 0 5% 5% 

Consulting  
Medical Staff 

5% 20% 5% 15% 5% 20% 

Direct Patient 
Care 

55% 67% 55% 75% 32% 45% 

Handling Supplies 35% 10% 0 0 30% 15% 
Family Contact   0 0 0 0 0 0 
Social 
Interactions 

0 0 5% 0 35% 0 
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4.4 Sound Levels  

Sound levels within the nursing stations were consistently measured above recommended 

levels by WHO and OSHA. The advised levels of 45 dB(A) for continuous background 

noise in daytime and 35 dB(A) for night time were exceeded on all nursing units during all 

shifts (Table 12). Average (non-logarithmic mean) sound levels for all six units combined 

were 56, 6 dB(A) during morning shifts, 56, 2 dB(A) during afternoon shifts and 51, 7 

dB(A) during nights. Sound levels were not consistently higher within the centralized 

nursing stations compared to the decentralized nursing stations (Figure 19). Sound sources 

within the nursing stations that produced the highest dB(A) levels included; ice-machines, 

doors shutting, pneumatic transport stations, alarms and pagers, telephones and fax-

machines, voices, medication supply fridge doors and fans.  

 
Table 12: Compared sound levels within nursing stations during all shifts (non-logarithmic mean levels) 
________________________________________________________________ 
 

 
SOUND LEVELS 
dB(A) 

 
Hospital A 
Unit 1           Unit 2 

 
Hospital B 
Unit 1          Unit 2 

 
Hospital C 
Unit 1           Unit 2 

Nursing Unit Design Y-shape Y-shape Single Corridor 
Partly Radial 

Single Corridor Double 
Corridor 

Double Corridor 

Nursing Station Design  Central 
Open     

Decentralized 
Converted  

Central 
Open 

Decentralized 
Corridor Space 

Central 
Enclosed  

Decentralized 
Alcoves 

Unit Patient Profile Surgery 
Specialties 

Oncology-
Surgery 

Pulmonary 
Surgery 

Neuro-Ortho 
Surgery 

Medical  
Surgery 

Heart 
Surgery 

Morning 
Maximum 
Minimum  
Mean (M) 

 
78,4 
49,2 
60,2 

 
80,1 
48,6 
60 

 
76,9 
47,4 
56,6 

 
80,1 
36,9 
51,2 

 
87,3 
43,5 
57,4 

 
79,6 
45,3 
54,2 

Afternoon 
Maximum 
Minimum  
Mean (M) 

 
81,8 
41,5 
54,1 

 
80,2 
50,3 
59,4 

 
80,8 
48,1 
60,8 

 
74,3 
43,1 
51,3 

 
83,5 
45,2 
56,1 

 
79,9 
46,6 
55,2 

Night 
Maximum 
Minimum  
Mean (M) 

 
67,8 
38,8 
52,9 

 
75,4 
47,4 
53,8 
 

 
82,9 
47,6 
51,8 

 
75,1 
42,5 
47,2 

 
75,5 
43,7 
52,1 

 
71,5 
44,7 
52,4 

 
 

 

 

Although the size of all centralized nursing stations were considerably larger than the 

decentralized counterparts with more equipment and health care professionals within the 

defined space, sound levels did not differ significantly between the two nursing station 

designs. This may be explained by other spatial features such as the degree of enclosure 

surrounding the space and surface materials such as flooring and acoustic ceiling tiles. 

Equipment placed in this area varied greatly between nursing stations, another factor 



 
61

influencing noise levels. Various paraphernalia within the nursing station in combination 

with the degree of enclosure of this area was a significant factor contributing to sound level 

outcome and important to consider with respect to sound reverberation in the nursing 

station. 
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Figure 19: Mean sound levels during all shifts within all nursing station categories 
________________________________________________________________ 
 

 

Hospital A                                Hospital B                              Hospital C 
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4.5 On-line Survey 

The survey was made available to 190 nurses in total. Collected responses amounted to 66; 

four nurses entered the survey but declined participation and were eliminated, leaving 62 

complete responses. Five responses were largely incomplete with half of the questions 

unanswered contributing to lower internal validity. The response frequency ranged between 

5, 5% and 31,4%. Unit 1 in Hospital A had the highest ratio of responses and Unit 1 in 

Hospital 3 had the lowest level.  Almost half, 44,6% of responding nurses were between 

twenty and thirty years old, 50,8% were between ages thirty-one and sixty and only 4,6 % 

were older than sixty. Registered Nurses were represented at 93,9% of all responding nurse 

categories, very few head nurses and APNs participated, only 6,1%. Years of work 

experience was generally high, ten years or more among 41,9% for nurses, few nurses were 

new in their role as a nurse, only 14,5% had worked less than one year in the profession, 

results showed (p< 0,01) indicating a significant association between the two variables. 

Other significant differences were found for satisfaction with respect to supportive 

furniture, privacy needs, safety concerns, location of supply rooms and confidentiality 

needs. Means, standard deviations and t-tests were calculated for the two design categories 

(Table 13). Questions regarding design factor satisfaction were compared between 

centralized and decentralized units (Figure 20). Nurses working in centralized nursing 

stations rated all categories except supportive furniture equal or higher than nurses on the 

decentralized nursing stations. The issues of privacy needs at the nursing station revealed 

the lowest scores on the decentralized units (M=4,18), experienced safety also rated low 

(M=4,51). Differences for privacy between centralized and decentralized nursing station 

scores were small with relatively high variation in responses for centralized stations 

(SD=2,43) and for decentralized stations (SD=2,9). Results therefore cannot be considered 

significant. 
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Table 13: Mean, standard deviation and t-test for five design factors and overall satisfaction rated by nurses 
________________________________________________________________ 
 
 

 
NURSING 
STATION 
DESIGN 

 
Overall 
nursing unit 
satisfaction 

 
Overall  
nursing station 
satisfaction 
 

 
Supply area 
location 

 
Safety 
needs 
 

 
Patient 
confidentiality 
 

 
Privacy 
needs 
 

 
Furniture 
support 

 M        (SD) M           (SD) M        (SD) M    (SD) M        (SD) M    (SD) M       (SD) 

 
Centralized 
 

 
6,98     (2,39) 

 
6,26         (1,93) 

 
6,78     (1,92) 

 
4,49 (2,95) 

 
5,78  (2,62) 

 
4,78 (2,43) 

 
5,28    (2,58) 

 
Decentralized 
 

 
6,43     (2,89) 

 
5,61         (2,73) 

 
6,57     (2,48) 

 
4,52 (2,97) 

 
5,18  (2,54) 

 
4,18 (2,90) 

 
5,83    (2,53) 

        

 
T-test (t) 
 

 
0,918 

 
0,045 

 
0,373 

 
-0,930 

 
0,418 

 
0,842 

 
-0,801 

 

 

 

Design Factor Satisfaction (M)

1 3 5 7 9

Supportive furniture

Privacy needs

Patient confidentiality

Safety needs

Supply area location

Nursing station overall

Nursing unit overall

Decentralized
Centrlized

 
 

Figure 20: Compared design factor satisfaction between centralized and decentralized units. 
_______________________________________________________________________________ 

 

 

The demand-control-support model consisted of fifteen questions in the survey, five for 

each category (demand, control and support). The means were combined for each category 

forming a collective mean. When means were compared, results revealed small variances 
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between centralized and decentralized nursing station designs in all categories (Figure 21). 

The support category rated the highest among both groups. The question with the lowest 

scores concerned experienced control regarding information management in the nursing 

station, the centralized units had the lowest mean and standard deviation (M=4,44, SD=2,44) 

on this question. How well nurses experienced getting along with superiors yielded the 

highest scores of all categories in centralized and especially in the decentralized units with 

a mean and standard deviation (M=8,13, SD=1,01).  

 

Demand-Control-Support Survey (M)
(Karasek & Theorell, 1990)
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Figure 21: Compared mean of experienced demand, control and support by nursing station design category 
________________________________________________________________ 
 

 

Two open ended questions were included in the survey, one in the section for nursing 

station design and one in the section for nursing unit design (Table 14). The number of 

individuals commenting was twenty-six in total or 42% of participants. Comments in 

relation to nursing station design revealed that the majority of statements concerned 

experienced lack of space, high sound levels, frequent interruptions while charting and the 

importance of having patients close to the nursing station for observation. The lack of space 

and sound levels in the nursing station were the two most frequent sources of 

dissatisfaction. Lack of space was related to insufficient work surfaces and high sound 

levels in this area were believed to interfere with the ability to carry out work tasks. The 

comments were made by nurses working on both centralized and decentralized nursing 

stations. Most frequent themes in regards to nursing unit design were layout/walking 

distances and supply rooms (poor planning and inadequate stocking). Only nurses from the 
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radial/corridor unit had positive comments on layout and walking distances whereas nurses 

from decentralized nursing station units had negative experiences of supply room layout 

and stocking. Three nurses’ from the radial/corridor unit remarked positively on the good 

patient visibility from their centralized nursing station. Again it must be stated that due to 

the limited number of total respondents, the nurses’ comments in the survey cannot be 

considered representative and should be interpreted in that context.  

 
Table 14: Nurses comments on nursing station design (black) and nursing unit design (grey) in the workplace. 
________________________________________________________________ 
 
 

Category 
 

 
n=26 

 
Comments 
 

 
Station & Unit Design  

Space 
issues 

10 
 

A lot of dead space on unit 
Not enough space for team work in station 
Shortage of storage space X 2 
No adequate space for visitors 
Not enough charting space 
Not enough space to prepare meds X 2 
Too little space for nurses and doctors 
Small areas create clutter X 2 

Decentralized – Y-shape 
Decentralized – Y-shape 
Central – Radial/Single corridor 
Central – Radial/Single corridor 
De-central – Single corridor 
De-central – Single corridor 
Central – Radial/Single corridor 
Central – Radial/Single corridor 

Layout - 
Walking 
distances 

7 
 

Everything is too spread out 
Design supports team work and staff cohesion 
Not nurse friendly a lot of walking X 2 
Difficult to perform tasks that require extra hands 
Long corridor confusing patients 
Efficient, meeting patient needs 

De-central – Double corridor 
Central – Radial/Singe corridor 
Central/De-central – Single/Double   
De-central – Single corridor 
De-central – Single corridor 
Central - Radial/Single corridor 

Supply 
areas 

6 
 

Poor planning/organization of supply areas X 3 
Supply areas need to be stocked properly X 3 

De-central - Both corridor designs 
De-central - Single corridor/Y-shape 

Sound 
levels 

6 
 

Loud ice-machines 
Difficult to speak on the phone due to loud calls 
Difficult to discuss confidential information 
High noise level in nursing station due to chatting 
The open station can be noisy at times 
Difficult to hear staff assist alarms 

Decentralized   
De-central – Single corridor 
De-central – Single corridor 
De-central (main station) Y-shape  
De-central (main station) Y-shape 
Central – Y-shape 

Flow, 
Workflow 

4 
 

Frequent interruptions while charting X 4 Both station types – Y-shape 
De-central – Single corridor 

Visibility 
Monitoring 

4 
 

Critical patients close to nursing station is good 
Closer monitoring from station is good 
No outside views on the unit 
Cannot see the front desk from the station 

Central – Radial/Single corridor 
Central – Radial/Single corridor 
Central – Radial/Single corridor 
Central – Y-shape 

Furniture  
Ergonomics  
Equipment  

3 
 

Broken chairs  
Not adjustable chairs or keyboards 
Not enough computers in nursing station 

Central – Single corridor+ Y-shape 
Central – Y-shape 
Central – Radial/Single corridor 

Crowding 
 

2 A gathering place-not enough space  
Doctors monopolize the computer stations 

Central – Radial/Single corridor 
Central – Radial/Single corridor 

Climate 
 

1 Too cold during night shifts on unit De-central – Double corridor 
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4.6 Focus Groups  

The results from the focus group interviews are presented below in four different 

categories; 1) to provide nurses specific support; 2) to maintain nurses’ sense of control;     

3) to meet nurses’ professional privacy needs and 4) to enable nurses to stay separate while 

connected. Thee four categories contain fourteen design subcategories (Table 15). 

 

 
Table 15: Summary of categories and design categories from focus group interviews 
 
 

Design Subcategory 
 

Category 

 
Team work oriented nursing stations  
Nursing units for family and patient needs 
Improve acoustic conditions in nursing stations 

 
 

Minimize distance between nursing stations and patient  
Centralized information and communication areas 
More space in nursing stations 
Flexible nursing station furnishings 

 
 

Centrally located enclosed meeting rooms  
Generous separate nursing station areas for charting 
Reception desk areas 

 
 

Team work oriented nursing stations 
Clearly defined nursing station spaces 
Differentiated nursing tasks work areas  
Supplies close but separate to nursing station  

 
 To provide nurse specific support  
  
 
 
 
 To maintain nurses’ sense of control 
 
 
 
 
 
 To meet nurses’ professional privacy  
 needs 
 
 
 
 To enable nurses to stay separate while   
 connected 

  

  

 
 
 
 
The four categories; to provide nurses with specific support, to maintain nurses’ sense of 

control, to acknowledge  nurses’ professional privacy needs and to enable nurses to stay 

separate and connected emerged from the focus group questions regarding what nursing 

station design meant to nurses and how it may affect nurses’ overall health and behavior in 

the workplace.   
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To provide nurse specific support                                                                    
 
Participants expressed that to support nurses meant that nursing station design must be 

team work oriented to facilitate practical help, to keep collegial support accessible and to 

have the knowledge of readily available assistance; all aspects contributing to nurses’ 

perceived psychosocial health.  

“If you need help someone is always there, it lessens the stress. It’s the knowing that 
someone is always at that spot that is comforting in a way. It’s social health which could 
turn into physical health because you’re not flying down the hall trying to find someone to 
help you. ” 
 
 
Both focus groups discussed the subject of nursing units designed for family and patient 

needs as meaningful to support nurses working at the nursing station. Comfortable settings 

for families and spaces for families to connect with a nurse meant lower anxiety levels 

among families thereby supporting nurses. 

“A few weeks ago I had a critical patient who ended up dying that day and she had family 
so that when the people came that were significant to her I had no place for them to go and 
make phone calls. I mean it was incredibly uncomfortable and … you know our customers 
aren’t only patients but they are families, and physicians say too that there is no place to 
take family to talk to them about a condition change or a report… it’s really hard.”  
 
 
The focus group participants expressed that supporting nurses also meant to improve 

acoustic conditions in the nursing station. In their stories, nurses described how high 

sound levels did not support them in cognitive tasks such as charting and giving report.  

“It’s when the nurses are trying to work to chart or trying to do business that requires 
some quiet time because doors are opening and closing, banging and things falling off the 
shelves, it’s disruptive. When you’re trying to give report, it’s very distracting and I think 
it’s hard to be as accurate or precise as you need to be.” 
 
 
 
To maintain nurses’ sense of control 

In the focus groups the nurses also talked about the sense of control meaning to minimize 

distance between the nursing station and patient rooms. Discussions on this issue 

concerned quality of patient care issues exemplified by this quote:  

“It’s just that all around aspect of knowing that the patient is always there just because 
everything is centered on the nursing station. I think that for fall risk, the centralized is a 
huge benefit to… because you’re closer so you can view them when you’re sitting at the 
nurses’ station.” 
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The nurses shared stories about their need for a centralized information and 

communication area as an essential factor to their sense of control on the job. In their 

stories, they talked about the importance of trying to access physicians and other 

professionals to discuss patient care. 

“The physicians come on the floor on the decentralized unit and get off the floor without 
being seen by a nurse and then you have to call them and they say they were just there, 
then that becomes a nurse dissatisfier now too because I get to take the brunt of it” 
 
“It would be nice if we could put all the physicians in one central area because what 
happens especially on the weekends is that we have the one round… if we could just have 
that one central position where they usually go… we have to respect their privacy too if 
they’re in the middle of something but it would be kind of nice if we could. We need to find 
them, it’s a huge issue.” 
 
 
Furthermore, nurses’ stories revealed that having a sense of control also meant having 

more space in the nursing station particularly to maintain a good workflow thereby 

maintaining efficiency.  

“I think first having enough computers and work station for all your nurses. I mean I often 
find myself struggle to find a place to sit down and chart, it’s just the space.” 
 
“Space would be my biggest concern, especially during the day. You have physicians 
coming up, you have students and everybody is fighting for a spot.” 
 
 
Finally, discussions about nurses’ sense of control involved flexible nursing station 

furnishings particularly in the perspective of multitasking, flexibility and adaptability in 

nurses’ daily work routines illustrated by the following quotes:  

“When you’re trying to look at the chart and try to compare things… you just don’t have 
enough counter space by you computer… if you have one. Often you don’t have time to 
adjust the chair or whatever after someone else who used that spot” 
 
 
 
To meet nurses’ professional privacy needs 

In both focus groups it became clear that to acknowledge professional privacy meant 

having centrally located enclosed meeting rooms in or adjacent to the nursing station to 

maintain patient confidentiality and to provide personal work space. 

 “There are times when you do want private conversations with a physician, things that 
families don’t need to hear… like if they are in denial or something like that and it’s hard 
to find that place.” 
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“We have a central hub so that physicians and nurses aren’t talking about a care plan and 
there are visitors and patients right there listening to what you say. Without our conference 
room that issue would probably be huge but we have the room we can go to and close the 
door.” 
 
 
Nurses’ professional privacy also meant having generous separate nursing station areas 

for charting. In their stories, nurses talked about compromised workflow and lowered 

efficiency due to spaces being inadequate, poorly placed or too small for charting. 

“You are not able to put you legs under the desk because of the cupboard so you scoot 
back and you do your charting but then that is where everyone is trying to get in so you are 
constantly moving out of the way, you’re like excuse me… excuse me.” 
 
“You are constantly being interrupted… it takes me longer to do my work. Because of 
interruptions I have to go back and recheck. It’s probably a luxury to get enough space, it 
would certainly be advantageous, it would help us be more efficient and I think better use 
of our time.” 
 
 
In addition, professional privacy meant having a buffer such as a reception desk area for 

first contact with family and to assist visitors. To the nurses’ this meant acknowledging 

their personal space and minimizing interruptions while executing various work tasks. 

“Our centralized nurses’ station is where patients and family come directly to and to try to 
chart there, there is nothing, no barriers between us so when they come up to the nurses’ 
station doing everything there is tough.” 
 
“That point that you could have two entry points, one on each side and a receptionist on 
both ends so they can help family members that come onto the floor is less distraction for 
the nurses that don’t have to deal with the family issues or help them find somewhere.” 
 
 
 
To enable nurses to be separate while connected  
 
The nurses described situations where being separate and connected was important to the 

perceived status and professional role of nurses and that this meant feeling included and 

actively participating. It meant having a team work oriented nursing station. 

“I would feel more valued being a part of it… the collaboration and the discussions and 
everything. At the centralized nursing station you are valued as a team member more, at 
the decentralized station you feel alone.” 
 
 
To be separate and connected also meant clearly defined nursing station spaces. To the 

nurses, this design approach was connected to perceived status of the nursing profession 

and their professional role on the job.  
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“I love the fact that you have this training station kind of a little behind where you can go 
and it’s a little more quiet so that you guys can still know if your patient needs something 
or if you have a lot, you can still see because I think it’s important if you’re charting that 
you need to be accessible and you know if your nursing assistant needs supplies.” 
 
“I see value in having those glass room dividers just to keep a little bit of noise away to 
have private conversation in the area and when there are visitors to patients coming and 
going they can see you. They know you are there, you haven’t disappeared, and you are 
there if they need you. They see you but respect your need for privacy” 
 
 
Furthermore, to be separate and connected also meant having differentiated nursing tasks 

work areas. According to the nurses’ experiences, it was difficult to execute a range of 

work tasks in existing nursing station designs. 

“Our service centers down each wing serve as a place for many things to happen, anything 
from getting ice and water for the patients to using the computer to getting coffee for 
visitors. It’s rather compact, it doesn’t serve nurses well.” 
 
“ If you have families right there, they have access to the screen where you’re working, 
looking right at it, the computer with information so you have to be very careful and you 
find yourself getting up and sometimes going into the back into the supply room just so that  
it can be quiet so you can give report or exchange information so you have to be very 
careful about who is interacting with you.” 
 
 
Finally, the nurses expressed that to be separate and connected also meant to place supplies 

close but separate to the nursing station. This issue emerged from discussions related to 

work flow, efficiency and quality of patient care.   

 “In the long hallways we try to break up that distance of getting supplies half way down 
which doesn’t work too badly but it does leave something to be desired” 
 
“I like the workflow aspect because the storage is separate from the nurses’ station and at 
the same time it’s close too, across the hall” 
 
 

4.6.1 Nurses Drawings 
 

At the end of each session nurses that participated in the focus groups were asked to make a 

drawing of the optimal nursing unit with a nursing station and/or work station(s). Eight 

drawings were collected in total. Six of the illustrations included a separate reception desk 

adjacent to the nursing station to handle first contact with family members and other 

individuals that would not require nurses’ direct involvement. The choice of one 

centralized nursing station with between two and four small decentralized work stations 
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was seen in all but one drawing. The central nursing station typically had the shape of a 

diamond, an octagon, a circle and a half circle. The most critical patients were placed 

closest to the nursing station to maximize view and accessibility. This was pointed out as 

an important design factor by all nurses. The nursing station areas were often semi-

enclosed using transparent materials for privacy and confidentiality while allowing nurses 

to visually monitor patients and staying connected to staff team members. The most 

interesting feature regarding supply areas was the idea of differentiation. In their drawings, 

nurses located patient supplies such as linens in patient rooms, clean and dirty utilities 

along the hallways and medical supplies or pixus machine next to or inside the central 

nursing station. Office type supplies were also located inside the nursing station. A 

conference space was included in three of the drawings and placed inside the nursing 

station area as well. A separate room or lounge for family members was located at the end 

of a hallway as was the staff room. The figures below are two simplified concept drawings 

extracted from seven nurses’ drawings (Figure 7). 

 

 
Figure 22: A concept illustration of preferred design developed from nurses’ drawings in focus groups 
________________________________________________________________ 

   
   Reception desk              Entry to unit       
 
   Nursing station               Support space 
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5. Discussion  

5.1 Results summary 

Comparable data of hospital statistics revealed small variations. However, one obvious 

discrepancy was identified when nursing station designs were compared. Nursing care 

model and patient category appeared to be two important factors that influence efficiency 

and cost-effectiveness in the nursing unit environment as illustrated by Unit 1 in Hospital B 

where the average length of patient stay and the turn-over rate among nurses were doubled 

compared to Unit 2 in the same hospital. The nursing care model on this unit requires a 

high number of RN staff. Coupled with the specific patient category this exemplified the 

need for differentiated design concepts rather than generic solutions and floor plans for all 

types of nursing units.  

Visibility from the nursing station differed significantly between the observed 

nursing units. There were no indications of the centralized or decentralized type of nursing 

station design having a higher ratio. Rather, the variations appeared related to the 

placement of nursing stations in relation to patient rooms and the type of monitoring 

system on the unit, if one existed. Some of the observed units used no monitoring system. 

In the focus groups, visibility was identified as an important issue for nurses experienced 

support, sense of control and quality of patient care. 

In the observational studies, comparisons between centralized and decentralized 

nursing station design revealed that time duration of using telephones, computers and other 

administrative duties were higher in the centralized work stations. Another significant 

observation that concerned the duration of telephone, computer and administration 

activities was the issue of multi-tasking. When two of the three activities were combined 

into a new category “office type duties” this observed behavior was a non-stop activity in 

the centralized nursing stations during daytime hours. The duration of the new category 

was somewhat lower in all decentralized nursing stations and the same discrepancy 

occurred in all shifts. The amount of time used to handle supplies in the nursing station 

varied within all shifts, nursing station designs and nursing units. No particular nursing 

station design category was associated with time duration spent on this activity. A possible 

explanation to this arbitrary time expenditure is the placement of medical supplies in 

relation to nursing station(s).  

Sound levels within the nursing stations were measured consistently above 

recommended levels by WHO and OSHA during all shifts and in both centralized and 
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decentralized nursing stations. Furthermore, sound levels were not consistently higher 

within the centralized nursing stations compared to the decentralized nursing stations. 

Due to the low response rate in the on-line survey, results were not considered 

sufficiently representative of nurses’ experienced work situation related to the physical 

environment. The questionnaire based on the demand-control-support model revealed small 

variances. The control category, as in nurses’ experienced control rated lowest among 

nurses working in both types of nursing stations. The comments in relation to nursing 

station design in the survey concerned experienced lack of space, high sound levels, 

frequent interruptions whiled charting and the importance of having patients close to the 

nursing station for observation. The lack of space and sound levels in the nursing station 

were the two most frequent sources of dissatisfaction. Lack of space was related to 

insufficient work surfaces and high sound levels in this area were believed to interfere with 

the ability to carry out work tasks accurately and efficiently. Similar comments were made 

by nurses working on both centralized and decentralized nursing stations. Due to the 

limited number of total respondents in the survey, nurses’ comments were not considered 

representative and therefore no in depth interpretations of the data were made. 

Four different themes on the impact of nursing station design on nurses emerged 

from the results from the focus group interviews. 1) To provide nurse specific support 

manifested in the expressed need for team work oriented nursing station design, nursing 

units designed for family and patient needs and improved acoustic conditions in the nursing 

station. 2) To maintain nurses’ sense of control made possible by minimized distance 

between nursing station and patient rooms, the nursing station designed as a centralized 

information and communication area, more space within the nursing station and more 

flexible nursing station furnishings. 3) To meet nurses’ professional privacy needs 

emphasized by the expressed need for centrally located enclosed meeting rooms, generous 

and separate nursing station areas for charting as well as a reception desk area for first 

contact with visitors. 4) To enable nurses to stay separate while connected which meant 

that nurses preferred nursing station design that facilitates team work for a sense of 

inclusion and active participation, clearly defined nursing station spaces, the recognition of 

differentiated nursing tasks by designers and finally to place supplies close but separate to 

nursing stations.  

In nurses’ drawings of the optimal nursing unit, a separate reception desk was often 

placed adjacent to the nursing station to handle first contact with family members and other 

individuals that would not require nurses’ direct involvement. The choice of one 
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centralized nursing station combined with a handful small decentralized work stations was 

seen in all but one drawing. The most critical patients were placed closest to the nursing 

station to maximize view and accessibility. This was pointed out as an important design 

factor by all nurses. The nursing station areas were often semi-enclosed using transparent 

materials for privacy and confidentiality while allowing nurses to visually monitor patients 

and staying connected to staff team members. The most interesting feature regarding 

supply areas was the idea of differentiation with specific locations for different categories 

of supplies. 

 

5.2 Results discussion 
 

The first outcome to emerge in this research study concerns the absence of a shared 

centralized and decentralized nursing station design definition. It became apparent that the 

interpretation of these two concepts varied across health care systems ranging from one or 

two converted patient rooms to frequent hallway alcoves. Each observed nursing unit 

contained a unique manifestation of its own interpretation. One explanation may be that the 

nursing care model and the patient category really influence conditions for work behavior 

and efficiency and thereby dictating nursing station design decisions. In the observational 

studies, nursing station behaviors appeared to be situation-based with constant behavior 

changes. Furthermore, focus group results called for an environment that supports 

multitasking and flexibility in order to maintain nurses’ sense of control in daily work 

routines. This may imply that standardized nursing stations designs are insufficient and do 

not meet nurses’ workplace needs. The value of specialized and differentiated design rather 

than generic solutions is supported by Leatt and Schneck (1982) who identified significant 

differences in how nurses interacted on different units. Each type of nursing unit appeared 

to have its own unique environment and relationship to other subunits in the hospital. It is 

also supported by findings by McVicar (2003) suggesting that improved nurse support in 

the workplace can only be achieved by better understanding the complexity and variations 

of stress sources between practice areas.  

Visibility around the nursing station differed greatly with no indication of a superior 

centralized or decentralized design. The variations appeared related to the placement of 

nursing stations in relation to patient rooms and the type of monitoring system in use. 

However, focus group results identified visibility as an important issue for nurses 

experienced support, sense of control and quality of patient care. These findings are 
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supported by somewhat dated research of nurses placing high value of surveillance as a 

design factor (Noble & Dixon, 1977; Sears & Auld, 1976).  

Sound levels measured in all nursing stations exceeded recommended levels set by 

WHO and OSHA and did not differ significantly between centralized and decentralized 

nursing station designs. It is likely that contributing factors include the type of equipment 

placed within the nursing station, the degree of design enclosure and the sound absorption 

qualities of material in the space. Hospital sound levels have continued to rise over the past 

forty five years (Busch-Vishniac et al. 2005) and noise control would certainly be one 

important way to improve hospital environments for nurses as suggested by Zimring & 

Ulrich (2004). The focus group results showed that improved acoustic conditions is a nurse 

support factor particularly while performing cognitive tasks such as charting and giving 

report. This is supported by Morrison and colleagues (2003) who found that higher sound 

levels were related to greater stress and annoyance among nursing staff and by Topf and 

Dillon’s (1988) findings of noise levels correlated to emotional exhaustion and burnout. 

The observations in this study suggest that nurses spend considerable working hours in the 

nursing station performing office type duties. This result further motivates noise 

interventions in this particular area. The issue is further motivated by the immediate 

positive effects of such implementations on nurses work behavior and psychosocial health 

(Blomkvist et al. 2005).  

Characteristics of the nursing station environment appeared to be associated with 

experienced support particularly related to team work and nursing station design that make 

collegial support accessible and readily available. Team work design was also experienced 

as a contributing factor to psychosocial health according to focus group results. Although 

the questionnaire outcome was not high in reliability, the support category rated highest 

among the control-demand-support questions for nurses working in both centralized and 

decentralized units. The survey questions referred to psychosocial support rather than 

physical environment support. However, previous research suggest that nursing stations 

design have several important social functions such as nurses feeling isolated from their 

colleagues in decentralized work station (Tyson et al. 2002) and the nursing station as a 

social “gate keeper”, a gathering place and a learning center (Wakefield, 2002). This would 

imply there are important socialization aspects to the nursing station. The present research 

can only argue that supportive nursing station design is an essential component in stress 

management for nurses. The social support component of the “demand-control-support” 

theory acts as an important buffer compensating for any adverse affects associated with 
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stress. Social support may bring an increased sense of control and better ability to manage 

consequences of experienced negative stress (Johnson & Hall, 1988).   

Results from the observational studies indicate that family contact was more 

frequently observed in the observations of nurses’ behavior than in observations of the 

nursing station behaviors, suggesting that contact between nurses and family members 

seldom takes place in nursing stations. Rather they appeared to occur in patient rooms or 

corridors unless specific family meeting rooms were available. Nurse supportive design 

was associated with family friendly environments indicating a holistic perspective among 

nurses. A family friendly setting may imply lower anxiety levels among families, thereby 

supporting nurses. To design more open and barrier free nursing stations entirely available 

to patients and their families was initiated by the Patient Centered Care Model and the 

Plane Tree Model (Verderber & Fine, 2000). However, this research study results 

demonstrate a more complex picture of nurses requiring a design that enable them to stay 

separate and connected to patients, families and health care colleagues. This perceived 

paradox may be important to the professional role of nurses and as a design characteristic it 

was illustrated in nurses’ drawings of semi-enclosed nursing stations using transparent 

materials for privacy and confidentiality while allowing nurses to visually monitor patients 

and staying connected to staff team members. The idea of the “hybrid” nursing model 

presented by Flynn (2005) offers a similar alternative with decentralized bedside nursing 

stations and a collaborative centralized nursing station.  

The aim of any nursing station at its most basic level is to supervise or administer 

health care services. A centralized information and communication area was perceived by 

nurses as an essential factor for their sense of control. It especially related to accessing 

physicians and other health care professionals. Anecdotal data from the questionnaire 

showed that the question regarding experienced control of information management had the 

lowest score of all the questions in the demand-control-support model particularly among 

nurses working in the centralized nursing stations. The importance of information flow has 

been stressed in research by Henrich and Sorrells, (2004) who argue for nursing spaces that 

facilitate collaboration between nurses, physicians and support staff as a fundamental part 

of current flexible care delivery systems. Similar arguments are made by Flynn (2005) 

regarding today’s centralized nursing stations that primarily are used as information centers 

to enter, process and retrieve data. It is also important that health care practitioners from 

different disciplines; nurses, nursing assistants, physicians and various specialists 
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communicate patient information with each other to prevent replication of efforts, medical 

errors, and other operational failures (McCarthy & Blumenthal, 2006).  

The issue of sufficient space to maintain a good workflow in nursing stations 

appeared to have considerable importance. It also concerned having separate space in the 

nursing station for charting so as not to compromise efficiency. It appears that the observed 

nursing station designs hinder the execution of many nursing tasks. The research results 

indicates that clearly defined nursing station spaces allow nurses differentiated work areas 

thereby improving efficiency. The issue of efficiency such as workflow in nursing station 

design has primarily been related to walking distances (Hendrich et al. 2003) demonstrating 

that decentralized nursing stations reduced staff walking especially when supply spaces 

also are decentralized. Her studies suggest that bringing staff and supplies physically and 

visually closer to the patients helps in reducing the time spent walking. Results from this 

study indicate that in addition a reception desk area for first contact with family and to 

assist visitors would acknowledge nurses personal space and minimize interruptions. This 

was also illustrated in nurses’ drawings with a separate reception desk adjacent to the 

nursing station. This is supported by research findings that nurses are frequently interrupted 

during their work (Potter et al. 2004; Tucker & Spear, 2006).  

 Overall, there seems little evidence to suggest that either type of nursing station 

design could be regarded as better in terms of nurses’ psychosocial health and work 

behavior, although it is obvious that some of the disadvantages of centralized and de-

centralized designs may be balanced by strong team work, nurses’ ability to adapt to the 

physical environment and to multi-task. In their drawings, most nurses expressed a 

preference for the cluster unit design with a central nursing station, and several 

decentralized work stations and support areas. Generally their drawings pointed out that 

experience based knowledge of the environment contained much valuable information. On 

this point there appears to be no reason not to encourage nurses continued inclusion to 

ensure that patients and staff well being is optimal. The involvement of nurses at the design 

stage of new hospital buildings could be expected to bring improvements. 

 

5.3 Method discussion 

In general terms, a methodological triangulation was used to collect qualitative and 

quantitative data. The aim was to reach a deeper understanding of the complex implications 

of nursing station design on nurses’ work situation. A combination of methods is according 

to Svensson and Starrin (1996) advantageous and motivated as long as each method is 
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validated as the multiple method approach may contribute to new discoveries, new 

perspectives, and new interpretations. The type of triangulation used in this study involved 

one researcher using two or more research methods. In this study, quantitative data was 

collected from six nursing units in three United States hospitals and consisted of statistical 

records, on–site observations and a questionnaire. Qualitative data was gathered through 

two focus group interviews representing four nursing units, two of each category. 

The sampling strategy was governed by the overall research purpose in combination 

with the research project time schedule and capacity constraints. The external validity of 

the combined convenience and purposive sampling strategy and the small sample size 

limits the parameters of generalisability to a minimum. There may also have been some 

internal threats to validity and reliability in the observations. The presence of the observer 

might have brought about different behaviors among nurses and the researcher may have 

been unaware of important antecedent events although this issue was raised with the 

hospital liaisons and in one case the questionnaire distribution was delayed due to ongoing 

wage negotiations. As previously stated, on-line survey reliability and validity must be 

considered low for two reasons. First, the low response rate and secondly the choice of 

sampling that limited how well the answers represented nurses’ general experience. It may 

also be that only the most dissatisfied nurses responded to the questionnaire which would 

introduce possible biases. Therefore it is likely that the sample does not embody the wider 

population. The small sample could easily distort the data and may even rule out a 

statistical analysis (Cohen et al. 2000)  

An attempt was made to further explore observational study results and test their 

reliability by conducting the focus groups. According to Polit & Beck (2004) reliability is 

improved through place triangulation and involves collecting data of the same observable 

facts from two or more sites. This approach was used in the research for that purpose as 

well as test validity of observational study data by collecting several perspectives.  

Reliability of the data analysis process may have been compromised by the 

researcher’s limited knowledge in qualitative data analysis. Factors such as preconceptions, 

notions and values of the researcher may also have affected the analysis even though an 

objective position was always the intent. In support of study reliability, a second researcher 

participated during focus group interviews and subsequent data analysis. Quotes were used 

to illustrate the results and according to Polit & Beck (2004) this may also increase 

reliability of results. 
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5.4 Limitations  

A major limitation of this study concerns resource allocation which led to only six 

participating nursing units. The consequence of such a small sample size is that very little 

is known about how nurses in other hospitals throughout the United States experience their 

work environments. There is clearly a need to replicate this research with the use of more 

facilities, more nurses as well as to gather longitudinal data to examine in further detail the 

impacts of the nursing station environment on nurses health and behavior, 

It is very possible if not likely that patient profile plays an important role in the 

nursing station design. Nurses working on a psychiatric unit are likely to have very 

different nursing station design needs compared to nurses on an emergency unit, or an 

oncology unit as a consequence of the different professional activities required. This 

suggests that the generalisability of the observational study results is limited and implies a 

need for in-depth studies of nursing stations in more specialized units.  

 Nevertheless, the study analysis did attempt to control for organizational factors 

that might confound that data analysis. These included hospital size, type and age, 

organizational structure nursing unit type and. nurse-patient ratio. However, there may be 

unspecified factors not included in the model that also correlate with behavioral or health 

characteristics. Some may be environmental variables such as light or climate conditions, 

nurse related such as cultural background or organizational such as hospital resources. 

 

5.5 Future Research 

A larger sample size in future research would increase the significance of finding and 

would permit the inclusion and control of added variables. A more diverse sample would 

enable researchers to test the generalisability of the study findings to a greater variety of 

nursing unit settings. An examination of cumulative effects of environmental features 

might also bring useful information. Future challenges must deal with the fact that design 

changes that benefit patients may conflict with staff needs or organizational goals 

(Shumaker & Pequegnat, 1989).  

Success of any environmental transformation requires a corresponding change in 

the organizational operations. Without appropriate organizational change, the potential 

benefits of the new environment may be neutralized (Tyson et al. 2002). This is 

particularly important to nurses as a poor organization-environment fit may contribute to 

stress and burnout (Arnetz, 2001). Further insight into the interactive effects of 
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environmental conditions and organizational culture would be a significant research 

contribution. 

More knowledge is needed on how the physical attributes of nursing stations may 

impact on nurses’ health to prevent nurses’ stress and fatigue. Efforts to explore the nursing 

station design to incorporate the health impact of increased technology and flexibility 

among nurses would be valuable. Ideally nursing stations ought to be designed with input 

from the staff that will be using them. As health care culture continues to change, it 

becomes increasingly important to employ a collaborative planning process where nurses 

are actively involved with designers and architects. The specialized front line experience of 

nurses enables architects and designers to shape nursing stations so that nurses are able to 

perform their duties comfortably, efficiently and safely in the context of a changing health 

care arena.  
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 Appendix 1 
 
To the Director of  __________________________ Hospital, 
 
With recent publications on healthcare quality from the Institute of Medicine and other independent 
health advisory organizations, one of the variables of interest in these reports is the impact of the 
designed environment on the quality of care received.  While healthcare facility designs are 
responding to higher consumer expectations, it must also improve medical outcomes, increase 
operational efficiency and satisfy care teams in order to strengthen reputation and enhance 
profitability.  
 
It is in that light that we invite you to participate in a unique collaborative research project that 
focuses on nursing station design. This research study is designed to explore the impact of current 
health care design issues on patient and staff outcomes by comparing traditional centralized nursing 
station design to modern decentralized nursing station design. To accomplish these goals, we 
propose to examine these designs and their relationships to staff injuries, job satisfaction, and 
retention; as well as patient ‘incidents’ and satisfaction. Additional areas of interest are possible 
correlations to organizational structure and culture as well as return on investment. 
 
The project is divided into two phases. Phase 1 consists of gathering and analyzing data from 
existing hospital records and architectural drawings and walk-throughs. Additionally, a 
questionnaire will be directed to staff and patients to assess the above mentioned issues. Following 
that, two hospitals will be selected to participate in Phase 2, which includes an in-depth qualitative 
analysis. Semi-structured interviews addressing nurses and focus groups to evaluate patient 
satisfaction will be conducted. For this study, the goal is to generate new knowledge regarding the 
following crucial questions: 
   
• How does nursing station design impact quality of patient care and patient satisfaction? 
• How does nursing station design affect nurses’ perceptions of their role in the hospital? 
• What does nursing station design communicate regarding the status of nurses and their role 

within the organization?  
• How does nursing station design impact overall cost-effectiveness? 

 
All facilities included in the study will have similar organizational structure, size and provision of 
services. Ultimately the best design will include a number of nursing units with various nurse 
station designs operating within the same health system. First visits with participating hospitals will 
be scheduled to October 2006. This will be followed by two additional site visits, one in spring of 
2007 and one upon project completion scheduled to September 2007. 
 
The research project was launched on September 1st, 2006 after a signed agreement between Design 
& Health, Ellerbee Becket and Knoll Inc. The study is being funded by Ellerbe Becket, Knoll Inc. 
and is being conducted by Design & Health. You will be contacted by a research associate in a few 
days to discuss your interest in participation.  Prior to that, if you have any questions please contact: 
 
 
Terri Zborowsky, project manager  + 1 (612) 3761996 
Agneta Morelli, senior researcher  + 46 (8) 50164668 



 
89

Appendix 2 
 

INDIVIDUAL INVESTIGATOR AGREEMENT 

 
Name of Institution with the Federal wide Assurance (FWA): ___________________ 
_______________________________ (The Institutional Review Board (IRB) of record for 
the majority of research conducted in the _________________________health care system.  
 
Applicable FWA #: 00000325 
 
Individual Investigator’s Name:  
 
Specify Research Covered by this Agreement:   
All research involving human subjects conducted at any of the XXX hospital/health care 
system cited in the above-referenced FWA and/or use of those facilities’ non-public 
information for the purpose of identifying or contacting human research subjects of 
prospective subjects.   
 
(1) The above-named Individual Investigator has reviewed:  1) The Belmont Report: 

Ethical Principles and Guidelines for the Protection of Human Subjects of Research 
(or other internationally recognized equivalent; see section B.1. of the Terms of the 
Federal wide Assurance (FWA) for International (Non-U.S.) Institutions); 2) the U.S. 
Department of Health and Human Services (HHS) regulations for the protection of 
human subjects at 45 CFR part 46 (or other procedural standards; see section B.3. of 
the Terms of the FWA for International (Non-U.S.) Institutions); 3) the FWA and 
applicable Terms of the FWA for the institution referenced above; and 4) the relevant 
institutional policies and procedures for the protection of human subjects. 

 
(2) The Investigator understands and hereby accepts the responsibility to comply with the 

standards and requirements stipulated in the above documents and to protect the rights 
and welfare of human subjects involved in research conducted under this Agreement. 

 
(3) The Investigator will comply with all other applicable federal, international, state, and 

local laws, regulations, and policies that may provide additional protection for human 
subjects participating in research conducted under this agreement. 

 
(4) The Investigator will abide by all determinations of the Institutional Review Board 

(IRB) designated under the above FWA and will accept the final authority and 
decisions of the IRB, including but not limited to directives to terminate participation 
in designated research activities. 

 
(5) The Investigator will complete any educational training required by the Institution 

and/or the IRB prior to initiating research covered under this Agreement. 
 
(6) The Investigator will report promptly to the IRB any proposed changes in the research 

conducted under this Agreement.  The investigator will not initiate changes in the 
research without prior IRB review and approval, except where necessary to eliminate 
apparent immediate hazards to subjects. 
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(7) The Investigator will report immediately to the IRB any unanticipated problems 
involving risks to subjects or others in research covered under this Agreement. 

 
(8) The Investigator, when responsible for enrolling subjects, will obtain, document, and 

maintain records of informed consent for each such subject or each subject’s legally 
authorized representative as required under HHS regulations at 45 CFR part 46 (or any 
other international or national procedural standards selected on the FWA for the 
institution referenced above) and stipulated by the IRB. 

 
(9) The Investigator acknowledges and agrees to cooperate in the responsibility of the IRB 

for initial and continuing review, record keeping, reporting, and certification for the 
research referenced above.  The Investigator will provide all information requested by 
the IRB in a timely fashion. 

 
(10) The Investigator will not enroll subjects in research under this Agreement prior to its 

review and approval by the IRB. 
 

(11) Emergency medical care may be delivered without IRB review and approval to the 
extent permitted under applicable federal regulations and state law.   

 
(12) This Agreement does not preclude the Investigator from taking part in research not 

covered by this Agreement. 
 

(13) The Investigator acknowledges that he/she is primarily responsible for safeguarding the 
rights and welfare of each research subject, and that the subject’s rights and welfare 
must take precedence over the goals and requirements of the research. 

 
Investigator Signature: ________________________________ Date _______________ 
 
Name: ___________________________________________ Degree(s): _____________ 
 (Last)  (First)(Middle Initial) 
Address:  _______________________________________ phone #:  ________________ 
 
 _______________________________________________________________________ 
 (City)  (State/Province)  (Zip/Country) 
 
 
FWA Institutional Official (or Designee): ____________________ Date ___________ 
 
Name:  ___________________________________ Institutional Title: _______________ 
 (Last)  (First)(Middle Initial) 
Address:  _______________________________________ phone #:  ________________ 
 
________________________________________________________________________ 
 (City)  (State/Province)  (Zip/Country) 
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Appendix 3 

 
DATA COLLECTION – HOSPITAL STATISTICS 
 
 
 
ARCHITECTURAL 
 

 Defining the observation zone  
 

 Floor plan of Nursing Unit (1 copy) collected during observation days 
 - Adjacencies 
 - Accessibility 
 - Distances 
 - Placements 
 - Core support spaces in relation (centralized or decentralized) 

 
 Detailed drawing of Nursing Station (if available)  

 
ENVIRONMENTAL 
 

 Sound levels at nursing stations  
- Maximum, dB(A) 
- Percentile, dB(A) 
- Equivalent, dB(A) 
 

 Visual Surveillance Status 
- Identify physical obstructions 
- Scope and length of view from nursing station  
- Number of patient rooms in direct view  
- Use of monitoring system  
 

ORGANIZATIONAL – HOSPITAL DOCUMENTATION 
 

 Mission statements and/or Nursing Philosophy 
 

 Organizational structure chart (hierarchies) 
- Number of decision making levels from top management to nursing unit 

 
 Work processes  

- Work schedule (shift duration and shift changes) 
 

 Statistical data (2006) 
 - Staff density per shift (nurse/patient ratio) 
 - Unanticipated nurse absence days (Sickness absence)  
 - Nursing staff retention (in percentage) 
 - Nursing staff injuries (in numbers per month or year) 
 - Medical errors (in numbers per month or year) 
 - Nosocomial infections attributed to nursing care (in numbers per month or year) 
 - Average length of patient days (such as 3.76) 
 - Patient incidents (patient falls per 1000 patient days)  
 - Patient safety (reportable events in numbers per month or year) 
 - Number of committees with nurse staff representation in hospital management 
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Appendix 4 
 
Observational Research Study Agreement 
Guidelines for Observational research studies of Nursing Station Design 
________________________________________________________________________________ 
 
 
 
Information regarding the patient’s admission, diagnosis and treatment, as well as 
personal and financial affairs is confidential and must be respected. Every person 
employed, providing services in any capacity, conducting research or receiving training 
shares this responsibility. 
   
1. Observations for purposes of research.  The observer is allowed to view patient care 

at the Nursing station for purposes of the research study. The observer is not allowed to 
view patient care in patient rooms. 

 
2. Patient information in all possible forms is confidential, whether verbal or written. 
 
3. Access to patient information is not needed and shall not be provided.  If the 

observer is given information about a patient during the observation, it must be kept it 
confidential. The observer may not read patients’ charts.  

 
4. Discretion.  In conversation, the researcher shall not breach confidentiality by speaking 

about patients in corridors, elevators, and the cafeteria.  
 
 
Observational Research Study Agreement 
 
Name of Observer: 
___________________________________________________________ 
 
Sponsor Name/ Role or Title: 
___________________________________________________________ 
 
Date(s) of Observation: ______________________________________ 
 
Purpose of Observation:   
Comparing nursing station designs and it’s implications on nurses experienced work 
environment, job satisfaction, quality of patient care and retention. 
 
Location(s) of Observation:   
Two Nursing Units, general medical / surgical or orthopedic units with centralized and 
decentralized nursing station design 
 
Department Chair Signature:   
 
_________________________________ 
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In consideration of being given the opportunity to conduct observational research 
studies at Sanford USD Medical Center (formerly Sioux Valley Hospital USD Medical 
Center) I agree to the following:   
 
 
1. The observer will review the attached written information regarding the Medical 

Center’s rules for Patient Confidentiality and Standard Precautions.  I will answer 
any questions the observer may have about this information. 

 
2. I understand that the observer is permitted only to view patient care, and only with 

patient consent.  I agree that the observer will not touch any patient or anything in the 
patient’s environment, or provide any kind of miscellaneous or medical care.  
(Observing in the Operating Room is strictly prohibited without formal approval from 
the OR). 

 
3. The observer will wear his/her identification badge at all times while in the Medical 

Center or satellites.  (Badges should be picked up from the Patient &Guest Services 
Office off the main lobby in University Hospital.) 

 
4. The observer will follow good hand washing practices while at the hospital, 

specifically after using the bathroom, and upon entering or leaving a patient care area. 
The observer will not enter isolation rooms and will not come to observe when he/she 
is sick, has a fever, or has been exposed to a contagious disease.   

 

 

Signed by Researcher: ________________________________________ 

 
Date: _____________________________ 
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Appendix 5 
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Appendix 6 
 
Month/Date, 2007 
 
Re:   CONSENT FORM:   Hospital Name 
 
Study Title:  Centralized versus Decentralized Nursing Station Design 
 
 
 Dear ______________ Health Services Nurse, 
 
 
 
You are invited to participate in a research study investigating whether the nursing station 
design has an impact on the staff working on those units and the quality of patient care. 
You are being contacted because you are a nurse (i.e. RN, LPN, APN or Head Nurse) in a 
hospital unit that will be analyzed and observed for the purpose of this research and may be 
interested in participating in Phase I of this research.  
 
This study will analyze inpatient wards of matching type (i.e. general surgical or medical 
wards) that have examples of a centralized or decentralized nursing station design – wards 
from Hospital Name have been chosen because they meet this criteria. 
 
This study is being conducted by Agneta Morelli, B.Sc an environmental psychologist from 
Sweden.  To facilitate this study at Hospital, the Investigator is working with Name, the 
Title of Department. The study is sponsored by Ellerbe Becket and Knoll, Inc. 
 
Study Purpose:  
The design and placement of nursing stations can affect nursing staff behaviors, patient 
interactions, traffic time, surveillance, job satisfaction, etc.  This study will compare 
centralized versus decentralized nursing station design and analyze the impact that the 
design has on the quality of patient care, functional use of space, job satisfaction and safety 
of nurses, as well as cost effectiveness of hospital operations.   
 
This phase of the study (Phase I) consists of gathering and analyzing retrospective data 
from existing hospital records and architectural drawings, observational site visits (by the 
Investigator to the chosen units) and distribution of a questionnaire/survey that the unit 
nurses (like yourself) will be asked to complete. 
 
What participation involves: 
If you decide to participate in this study, you are asked to complete the attached 
questionnaire.  The questionnaire consists of about 20 multiple-chose questions that ask for 
some demographic information (i.e. age, current position, etc.) and your perception of your 
current work environment (i.e. work pace, information flow, job satisfaction, etc.).  The 
questionnaire will take about 15 minutes to complete and does not collect any information 
that could specifically identify you; such as, your name, address or contact information.  
 



Risks and Benefits of Study Participation: 
There is minimal risk involved with completing the questionnaire – some questions 
may be uncomfortable to answer.  However, you may choose to not answer any of the 
questions asked or to not complete the questionnaire at all.  
There is no direct benefit to you in participating in this study.  However, the 
information obtained from this study may provide future insight on how nursing 
station design can impact and improve patient care, operational efficiency, increase 
satisfaction among staff, and enhance profitability for the hospital.  
 
Confidentiality: 
The records of this study will be kept private and no information identifying you, such 
as your name, address or contact information will be collected. Likewise, if this 
research study results in publication, the article will not be able identify you or your 
specific information. 
 
Voluntary Nature of the Study: 
Participation in this study is voluntary. Your decision whether or not to participate 
will not affect your current or future relations with the Hospital/University Name.  If 
you decide to participate, you are free to withdraw at any time without affecting those 
relationships. 
 
Contacts and Questions: 
If you have any questions regarding this study or would like to request more 
information you are encouraged to contact the Investigator, Agneta Morelli by email 
at agneta_morelli@yahoo.se or contact Name, by phone at Phone or email at E-mail 
address.   

 
Instructions regarding participation: 
If you do decide to participate in this study, please complete the attached survey and 
mail it (interoffice) to: Address. 
 
By completing and returning this survey you are indicating your consent to participate 
in this research study.   
 
 
Thank you for your time and consideration. 
Sincerely, 
 
 
Name: ________________________________ 
 
Title: _________________________________ 
 
Address: 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
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Appendix 7 
 
Introduction  
 
Dear Nurse, 
This questionnaire is sent to you because you are a nurse who works in a Nursing Unit where 
a research study is currently taking place. This study investigates the implications of Nursing 
Unit design on nurses’ work environment, job satisfaction and professional role. The results 
will be useful in future design of Nursing Units. Participation in this study is voluntary and 
completely confidential. Your decision whether or not to participate will not affect your current 
or future relations with the Hospital where you work or with your current employer. All records 
of this study will be kept confidential and no information identifying you will be collected. If you 
decide to participate, you are free to withdraw at any time. By answering the questions, you 
give your consent to participate in this study. The questionnaire will take about 10-15 minutes 
to complete. If you have any questions regarding this survey, please contact the primary 
investigator Agneta Morelli at (612) 226 5404 or send an e-mail to agneta_morelli@yahoo.se. 
Your responses will help us understand how the Nursing Unit and Nursing Station design 
meet your needs. 
 
Thank you for your time and consideration. 
 
Sincerely, 
Agneta Morelli, Senior Researcher 
 
1. Do you wish to participate in this research study by answering the questions in this 
survey? 

 Yes, I want to participate 
 No, I don't want to participate 

__________________________________________________________________________ 
 
About You  
This section contains five general questions. Please indicate your response by clicking the 
answer that applies to you. 
 
2. What is your age? 

 20-30 
 31-40 
 41-60 
 Over 60 

 
3. What kind of nursing position do you currently hold? 

 LPN (Licensed Practical Nurse) 
 RN (Registered Nurse) 
 APN (Advanced Practice Nurse) 
 Head Nurse 
 Other (please specify) 

 
4. How many years have you worked as a nurse? 

 Less than 1 year 
 1 to 5 years 
 6-10 years 
 Over 10 years 

 
5. How many years have you worked as a nurse at this hospital? 

 Less than 1 year 
 1 to 5 years 
 6-10 years 
 Over 10 years 
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6. Which nursing unit do you work on? 
 XXXXX 
 XXXXX 
 XXXXX 
 XXXXX 
 XXXXX 
 XXXXX 

__________________________________________________________________________ 
 
Work Environment: Nursing Unit  
This section contains ten questions about your work environment, specifically the nursing 
unit/hospital ward where you work. Please indicate your response by clicking one button 
along the scale below each question. 
 
6. How would you describe the general atmosphere among staff on your nursing unit? 
Atmosphere Very poor 1       2       3       4       5       6       7       8       9 Very good 
 
7. How would you rate the team work on your nursing unit? 
Team work  Very poor 1       2       3       4       5       6       7       8       9 Very good 
 
8. How well do you get along with your superiors on your nursing unit? 
Superiors  Very poorly  1       2       3       4       5       6       7       8       9 Very well 
 
9. How would you rate the social support on your nursing unit? 
Social support  Very poor  1       2       3       4       5       6       7       8       9 Very good 
 
10. How well do you get along with your colleagues on your nursing unit? 
Colleagues  Very poorly  1       2       3       4       5       6       7       8       9 Very well 
 
11. How often do you take control of a work situation on your nursing unit? 
Taking control  Very seldom 1       2       3       4       5       6       7       8       9 Very often 
 
12. Are supply rooms located conveniently for patient care needs on your nursing unit? 
Supply rooms  Not at all 1       2       3       4       5       6       7       8       9 Very much 
 
13. How concerned are you about your safety and security on your nursing unit? 
Safety concern  Very little  1       2       3       4       5       6       7       8       9 Very much 
 
14. How would you rate your overall satisfaction with the nursing unit design? 
Overall design  Very low   1       2       3       4       5       6       7       8       9   Very high 
 
15. If you have other comments about the nursing unit/hospital ward design, please 
write them here. 
__________________________________________________________________________ 
 
Work Environment: Nursing Station 
This section contains fifteen questions about your work environment, specifically at your main 
work station (nursing station, pod or cluster). Please indicate your response by clicking one 
button along the scale below each question. 
 
16. How would you rate the general pace of work at your main work station? 
Work pace  Very slow     1       2       3       4       5       6       7       8       9 Very fast 
 
17. How difficult is it to manage information such as charting, phone calls and 
computer work in this area? 
Manage   Very easy     1       2       3       4       5       6       7       8       9 Very hard 
information  
 
18. How would you rate the amount (volume) of work you do at your main work station? 
Work volume  Very small    1       2       3       4       5       6       7       8       9 Very large 
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19. In general, is time spent at your main work station sufficient to complete your 
required tasks? 
Sufficient time  Not at all      1       2       3       4       5       6       7       8       9 Very much 
 
20. In your experience, how demanding is the workload at your main work station? 
Demanding  Not at all       1       2       3       4       5       6       7       8       9 Very much 
workload  
 
21. How would you rate the possibilities to learn something new when you work in this 
area? 
New learning  Very poor      1       2       3       4       5       6       7       8       9 Very good 
 
22. How would you rate your ability to get work done at your main work station? 
Work ability  Very low        1       2       3       4       5       6       7       8       9 Very high 
 
23. How often do you carry out repetitive work tasks in this area? 
Repetitive tasks  Very seldom  1       2       3       4       5       6       7       8       9 Very often 
 
24. In your experience, how much decision making power do you have at your main 
work station? 
Decision   Very little      1       2       3       4       5       6       7       8       9 Very much 
making power 
 
25. In general, how difficult is it to make patient care decisions at your main work 
station? 
Patient care Very easy     1       2       3       4       5       6       7       8       9 Very hard 
decisions  
 
26. Does the office furniture support you to comfortably carry out work tasks in this 
area? 
Office furniture Not at all       1       2       3       4       5       6       7       8       9 Very much 
 
27. Are your privacy needs met working at your main work station? 
Privacy needs  Not at all       1       2       3       4       5       6       7       8       9 Very much 
 
28. How difficult is it to maintain patient confidentiality at your main work station? 
Patient  Very easy     1       2       3       4       5       6       7       8       9 Very hard 
confidentiality  
 
29. How would you rate your overall satisfaction with the design of your main work 
station? 
Design   Very low       1       2       3       4       5       6       7       8       9 Very high 
satisfaction 
 
30. If you have comments about the design of your main work station, please write 
them here. 
__________________________________________________________________________ 
 
Last page  
You have now finished the survey. 
 
Please indicate the correct alternative 

 I have finished the survey 
 I do not wish to participate in this survey 

 
Untitled Page  
Thank your for sharing your experiences as a nurse! 
 
You will be informed about an upcoming focus group where we will discuss the results from 
this questionnaire. The focus group will give you the opportunity to give us your perspective 
on the design of your workplace. We would greatly appreciate your input at that time. 
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Appendix 8 
 
 
 
Focus Group Interview Guide  
 
 
 
The overall question was to find out if and how nursing station design impact nurses 
in their work environment. 
 
 
1.   How may nursing station design affect nurses’ overall health? 
 
 
2. How may nursing station design influence the perceived status and      

professional role of nurses? 
 
 
3.   How may nursing station design impact on quality of patient care? 
 
 
4.   How may nursing station design support nurses’ professional needs? 
 
 
5. How may nursing station design facilitate professional and social      

communication? 
 
 
6. What are your experiences of workflow and efficiency related to nursing      

station design? 
 
 
7. How may nursing station design best support nurses’ multitasking, flexibility and 

adaptability?  
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