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Introduction  

 Annie Dillard, in her book The Writing Life, notes that “in working class France, 

when an apprentice got hurt or when he got tired of the work, the experienced worker 

said: It is the trade entering his body1.” Similarly, the hospital work environment has 

entered the body of the American nurse. Poorly designed work spaces, inefficient patient 

care layouts, too few process and technological solutions to reduce the nurses’ time spent 

‘hunting and gathering’ have been slow to improve2. Further, fragmented and duplicative 

documentation between paper and electronic records continue to contribute to human 

error. All of these factors detract from the professional nurse’s ability to deliver safe, 

efficient, effective, patient-centric care.  

Numerous direct correlations exist between the work environment, the lack of 

teamwork, and the satisfaction and burnout of hospital nurses. Without bolder 

fundamental changes in the hospital work environment, the nursing shortage coupled 

with the retiring nursing workforce, will threaten the sustainability of the American 

hospital as part of the care delivery system within the next 10 years. Meanwhile, 

pervasive new hospital construction is underway to increase the number of acute-care 

hospital beds or to replace outdated facilities. Staffing these new hospitals with the 

familiar replicated, inefficient, designs will put further strain on an already tenuous 

situation3. These facilities present a unique opportunity to create and design 

transformational and innovative care centers that will alter how future care is delivered 

for the next 30-50 years.   

There is growing evidence that hospitals, regulatory bodies, architects, designers 

and healthcare administrators are in a state of ‘readiness’ to receive research-based 

information on the work environment of caregivers and hospital design. Some of the 

current regulatory and federal reimbursement rules and guidelines, intended to improve 

the safety and quality of hospitals, can act to minimize and/or discourage significant 

design changes (acuity-adaptable rooms)4. Much can be done now to build a research 
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agenda responsive to findings in the November 2003, Institute of Medicine report, 

Keeping Patients Safe: Transforming the Work Environment of Nurses5.  

Overview  

Evidence-based links between available nursing time and adequate nurse staffing, 

registered nurse (RN) job satisfaction and patient outcomes demand innovative and bold 

approaches to resolve the escalating nursing shortage.  Conventional recruitment and 

training strategies alone will not halt the erosion of the nurse workforce. We must 

examine the root causes for nurse burnout and dissatisfaction—and its consequent nurse 

shortage—in order to create a fresh model for retaining RNs in the hospital workforce.  

Work sampling studies of RN job functions provide the basis for streamlining those 

functions, but more importantly, for the redesign of the RN workplace.  Such redesign 

will promote increased RN hours devoted to direct patient care, which will enhance job 

satisfaction and improve patient outcomes.  

Background   

 As American health care providers hone short and long-range workforce plans, 

work trends and national demographics threaten to strain even the most well managed 

health care organization (HCO).  Between the years 2000-2020 the nurse population is 

expected to grow by 6%, with an accompanying demand for nursing care expected to 

grow by 40% 6.  The U. S. Department of Health and Human Services (DHHS) reports 

the shortage of full-time equivalent (FTE) registered nurses expected to emerge in 2007 

made an early debut in 2000 with a 6% shortage.  According to DHHS 2002 statistics, the 

shortage is expected to double to 12% by 2010, to almost quadruple to 20% in 2015 and 

to rise to 29% in 2020 7.  The U.S. Census Bureau projects a 2010 population of 75 

million adults 55 years of age and older, as compared to a population of 59 million of 

adults in the same age group in 2000 8.  This represents a 27 percent increase of this 

portion of the population, with an expected rise to 86 million in 2015 and 96 million in 

2020 9.   The ever-increasing aging population not only helps create the nursing shortage, 

but also compounds the challenges of the shortage, due to the complicated nature of this 

population’s health care needs. The convergence of an aging population with a 

decreasing number of nurses compels health care executives to closely study and manage 

the RN workforce.  
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 The literature supports urgency in resolving the nursing shortage from a variety of 

perspectives.  A growing body of research indicates a relationship between nurse staffing 

and patient outcomes.  According to the Agency for Healthcare Research and Quality 

(AHRQ), hospitals with low nurse staffing levels tend to have higher rates of poor patient 

outcomes 10.   Needleman, et al., found a strong relationship between nurse staffing and 

five outcomes:  urinary tract infections, pneumonia, shock, upper gastrointestinal 

bleeding and length-of-stay  11.  Clarke et al., drew a connection between staffing, 

organizational climate and nurse safety (related to needlesticks) 12.  Shortell et al. linked 

low nurse turnover to shorter length of stay in a study of 42 ICUs 13.   

 Lower patient-nurse ratios have been linked to lower failure-to-rescue rates in 

hospitals14,15,16, and to a lower rate of adverse events 17.  Hospital-level data indicates a 

higher percentage of RNs in the skill mix, increased RN full time equivalents (FTEs) or 

hours per patient day or average daily census is associated with decreased risk-adjusted 

mortality 18,19,20,21.  In the wake of the Institute of Medicine’s (IOM) groundbreaking 

report on healthcare safety in 2000 22, healthcare executives cannot afford to dismiss RN 

staffing data that could provide the key to saving lives.  

 In addition to the correlation between RN staffing and patient outcomes, the 

literature attests to positive patient outcomes in hospitals in which RNs experience job 

satisfaction 23,24,25.  Studies have found work environment effects nurse satisfaction and 

turnover 26,27,28, 29 and at least two studies link satisfied nurses, satisfied patients and 

better quality of care 30,31.  A 1983 study describes a number of hospitals that appeared to 

have fewer problems recruiting and retaining nurses and were considered by nurses to be 

“good places to work”32.  Described as “Magnet” hospitals for their ability to attract and 

hold staff, these hospitals were found to have many common characteristics.  Among 

their attributes were low turn-over, flexible scheduling, strong nurse leadership, 

recognition of excellence in practice, good relationships with physicians, and staffing 

characterized by the nurses as adequate.  To further study the RN workplaces, Aiken 

developed the Revised Nursing Work Index (NWI-R) and measured organization 

attributes that characterize an environment supportive of professional nursing practice: 

autonomy, control over the work environment, and relationships with physicians 33.  In a 

1994 study of Medicare mortality rates using the instrument, Magnet hospitals were 
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found to have lower mortality rates than the control group of hospitals; in addition, the 

Magnet hospitals had significantly higher NWI-R scale scores 34.   

 There is a good deal of evidence linking RN staffing and RN job satisfaction to 

positive patient outcomes.  It is reasonable to conclude that a stable, adequate staff 

maximizes opportunities for nurses to attend to patients, complete their work, derive 

work satisfaction and provide safe, quality care. 

Intensifying efforts to recruit and train nurses is the obvious solution to the 

shortage and its apparent link to patient outcomes.  Incentive programs such as the 

federal government’s 2002 Nurse Reinvestment Act 35, and marketing campaigns, such as 

“The Campaign for Nursing’s Future” by Johnson & Johnson 36, work to drive interest in 

and bring new nurses to the profession.  However, attracting new nurses does not 

necessarily result in long-term solutions.  Aiken, in citing the wide disparity in numbers 

of nurses in Pennsylvania and California, noted that both states reported serious nurse 

shortages, which called into question the “effectiveness of supply-oriented strategies to 

ameliorate the nurse shortage.”37   Factors that dilute recruitment effectiveness include 

issues related to foreign-born RNs, and a large number of new, older RNs entering the 

workforce.    

 Foreign-born RNs constitute a portion of newly recruited RNs, a controversial 

matter lacking universal support, and therefore, not likely to provide more than an 

incomplete fix.  The American Nurses Association (ANA) spoke out against the 2002 

Rural and Urban Health Care Act and its 2003 reintroduction, citing concerns about 

subjecting foreign-born nurses to employer-exploitation, concerns about the professional 

standards for foreign-educated nurses, and the ethics of employing these nurses when 

there are worldwide shortages 38 .   

 Along with foreign-born RNs, there has been an influx of new RNs older than age 

50 39.  According to Buerhaus, et al, despite increases of nurses’ numbers in 2002, 

employment of RNs ages 35-49, which is the largest segment of the workforce, grew only 

4.5%.  In the same time period, employment of nurses younger than 35 declined 8.3%, 

resulting in no gain of nurses less than age 50.  However, the employment of nurses age 

50 and over increased 15.8%, accounting for 67% of the growth in hospital employment 
40.  The RN increases drawing from the 50+ market result in shorter employment spans in 
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the work force, and thus, provide a diluted benefit to the long-term problem nursing 

shortage.   

 Most importantly, recruitment does not address the growing challenge of nurse 

retention.  Sadovich cited burnout as one of the causes of the nursing shortage.41  Aiken, 

et al., found that nurses in hospitals with higher patient-to-nurse ratios were more likely 

to have burnout scores above published norms.42  Thus, the literature suggests the nursing 

shortage begets the nursing shortage, a situation that demands innovative solutions and a 

much closer look at the hospital work environment. 

 The exploding demographics of an aging population and lightning-speed growth 

of the nursing shortage may doom the singular solution of increased recruitment.  Even if 

intense recruitment efforts result in mitigation of the nursing shortage, such relief will be 

short-lived.  We must consider root cause analysis of this crisis in order to ensure 

retention of new nurses, examining nurse dissatisfaction and burnout, as well as the 

corresponding decline in positive patient outcomes for the fundamental causes of the 

dissatisfaction.   

 Just as other industries analyze work environments, healthcare researchers have 

begun RN work sampling as a basis for redesigning the RN workplace 43.  Such redesign 

holds the potential to increase time spent with patients, which in turn, could achieve those 

elements of RN satisfaction that lead to positive patient outcomes.  Two IOM reports, To 

Err is Human (2000) and Crossing the Quality Chasm (2001), call for better design of 

work processes to improve patient care and safety44,45.  In addition to the well 

documented subject of medication administration, nurses’ work hours, work processes 

and workspaces have been each have been studied as they relate to patient safety and 

efficiency. 

 Time at the bedsides—time RNs are performing work in direct care of patients—

is remarkably brief, according to a number of studies.  Linden and English found that 

nursing personnel spent 27.5% percent of their time in direct care and 48.8% in indirect 

care.  Fifteen percent of their time was spent in unit-related activities and another 15.7% 

was spent in personal time 46.  Several other work sampling studies show direct care 

percentages ranging from 26% to 32.8% 47,48, 49.  
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Time and Motion Work Sampling 

Hendrich and Lee found similar results when video-tape was used to capture 

nursing work patterns on medical-surgical units in a 1995/1996 study. Analysis 

confirmed the unit design, location and availability of equipment and supplies, and 

whether or not departments and systems designed to support and integrate patient care are 

effective, become critical predictors of how actual nursing time is spent. In other words, 

budgeted nursing hours per patient day (NHPPD) cannot be considered accurate 

predictors of actual care hours unless the related nursing unit and hospital environmental 

variables have been evaluated. A decade later, many of these identified environmental 

barriers are still prominent in hospital design and work environments adding to the 

nurse’s frustration and increased workload index. These factors contribute to nursing 

turnover and dissatisfaction with the quality of work life when too little time is spent in 

delivering direct patient care.  

An expanded three phase multi-site study is currently underway funded in part by 

Robert Wood Johnson (RWJ). Hendrich and Chow will study the impact of the built 

environment and the electronic health record (EHR) impact upon nursing time with four 

study tracks. It builds upon the previous work of Hendrich and Lee (2004) in which 

categorical data sets of direct and indirect care variables were used to evaluate more than 

1,000 hours of continuous video capture of a nursing unit. In Phase I, seven AH and 

seven KP hospitals have selected one medical-surgical unit for study data collection. Six 

of the AH and KP hospitals will be pre-EHR installation and the seventh hospital, for 

each, has been selected as a control hospital.  The two control hospitals are considered to 

be nearly fully electronically enabled with EHR and other smaller technologies. 

In order to capture the activity and flow of the new study units, radio frequency 

tracking technology (RFID) is incorporated into the personal digital assistants (PDA) data 

collection. The study has advanced from the medium of video, previously used by 

Hendrich and Lee, to PDAs programmed to enable clinical nurses to self-report activities 

randomly measured during their shift. Pilot testing of these devices has already 

successfully been implemented within the RWJ Transforming Care at the Bedside 

(TCAB) project using Hendrich and Lee’s methodology.  
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The four study tracks include “A”, “B”, “C” and “D” as shown in the Study 

Schematic (Figure 1). Data is collected for seven consecutive days on each of the 

medical-surgical units providing thousands of randomly sampled work processes. Track 

A has five nurses who carry PDAs that collect specific data in the category of 

documentation time. Track B has five nurses who collect categorical data sets on work 

sampling to measure how medical-nurses spend their time during their work shift. Track 

C has five nurses who carry RFID tags to measure the distance traveled in relation to the 

physical layout of the nursing unit. The RFID tag will efficiently and accurately measure 

the location of the nurse and the duration of activity in any one spot. Track D is an 

optional track with a wireless body media device that tracks physiological data from the 

individual nurse (galvanic skin temperature, body position, heart rate) during work shifts 

compared to non-work shifts. Ascension Health (AH) and Kaiser Permanente (KP) are 

large systems that are on the verge of extensive informatics installations in direct care 

areas. This provides a unique research opportunity to measure pre and post-installation 

impact of technology on nursing time and work processes. Additionally, the related 

demographics of the work environments and environmental variables will be 

simultaneously measured and recorded to assure interrelated variables can be controlled 

and quantified in the final data analysis. A standardized data collection tool is used to 

collect extensive nursing unit demographic variables including technology assessment.  

A software program, Layout IQ Optimizer, has been developed by Lee to validate 

flow and environmental optimization for each study unit. This program incorporates 

computerized architectural drawings (CAD) with the actual RFID measured movement of 

staff and equipment to calculate the environmental impact upon the nurse’s time and 

workload index.  

Research Imperatives 

 A strong relationship exists between the work environment and the professional 

satisfaction of the professional nurse. The RN workforce data and its relation to hospital 

staffing, patient safety and quality creates a compelling interdisciplinary research agenda. 

The agenda should seek to answer the following questions (and others) related to the 

impact of hospital work environments upon nurses and other caregivers.   
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1. Is there a pattern of baseline nursing activities across hospitals and types of 

nursing units? For example, can we predict heavy traffic patterns of repeated 

activities within certain types of nursing unit layouts?  

2. Does unit size, geography, staffing models, etc. make a difference in available 

nursing time and patient care quality?  

3. Is there a pattern of nursing activity that differs in hospitals that have successfully 

implemented and adopted small and large technologies to reduce workload and 

improve efficiencies? 

4. Is there any statistical relationship to the time nurses spend documenting, locating 

equipment and supplies, when unit variables (process and systems) are measured?  

5. Is there any relationship between the nurse’s physical and stress response in 

different types of units? Can we predict patterns of failure related to 

environmental factors?  

6. Are there workflows that would inform opportunities for Lean thinking (Toyota 

Production System techniques)? Can this be incorporated into design?  

7. Can improvement opportunities for workflow, etc. be identified based on these 

findings? Location of equipment, nursing stations? Medication access? Number of 

computers on wheels (COWS), wireless devices, communication devices. 

8. Can research findings culminate into a business case for hospital design and care 

delivery aligned with the IOM recommendations?  

Summary 

 Improvements in the hospital work environment holds significant promise for 

patient care quality, safety and retention of the professional nurse. It can also provide 

appropriate conservation strategies for the  nursing workforce given the longevity and 

severity of the nursing shortage. Simply adding more nurses in inefficient work 

environments or mandating staff to patient ratios may simply deepen the shortage while 

ignoring the ‘root cause’ of hospital nursing turnover. The culture of a nursing unit is 

multifaceted. Design and technology alone cannot compensate for lack of effective 

leadership or safety climate teamwork. However, the built environment represents a 

nearly untapped opportunity for transformation. Some hospitals have already successfully 

initiated LEAN methods and/or the Toyota Production System (TPS) techniques to 
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reduce waste (time, supplies, equipment, space, etc.), improve the work life of caregivers 

and to reduce labor cost and supplies.  When this knowledge is combined with the IOM 

rules for transformation, an enormous opportunity exists to quantify and measure 

numerous environmental variables. Understanding the difference between the various 

nursing unit types and the related impact upon nurses and patient care delivery will help 

to assure continued, safer, more affordable healthcare access in the years to come. 
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