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ABSTRACT 

STAFFING PATTERNS BEFORE AND AFTER MANDATED NURSE-TO-PATIENT 

RATIOS IN CALIFORNIA’S HOSPITALS 

Teresa Serratt, R.N., MSN, PhD(c) 

University of California, San Francisco, 2009 

Purpose: This study identifies and describes changes in nurse staffing that may have 
occurred as a result of the enactment of nurse-to-patient ratios and whether these changes 
were associated with particular hospital characteristics, controlling for market factors and 
population factors. 

Background and Significance: Acute care hospitals have faced increased financial 
pressures from diminishing reimbursement, the proliferation of new medical technology 
and increased patient severity of illness that required a more skilled workforce. In 
response to these pressures, hospitals reduced nursing staff with expectations that labor 
costs would decrease and hospital financial performance would improve. However, 
reports of medical errors and poor patient outcomes brought this strategy under scrutiny 
and led to the establishment of mandated minimum nurse-to-patient ratios in California. 
This study is timely as few studies have been conducted after the implementation of the 
nurse-to-patient ratios in the state of California to examine the statewide changes in nurse 
staffing as a result of this legislation.   
Design and Method: This study utilized a secondary analysis of OSHPD Annual 
Financial Report data with a pre-post design in which individual hospitals were observed 
at two time points (1999/2000 and 2005/2006) using ordinary least squares regressions.  

Key Findings: The descriptive analysis of mean productive hours (MPHs) for nurse 
staffing indicated nearly an additional hour of medical/surgical registered nurse time per 
patient day from 1999/2000 (4.36) to 2005/2006 (5.16). Also, medical/surgical registry 
nurse time per patient day increased from 1999/2000 (0.30) to 2005/2006 (0.88) by more 
than one half hour. Little changed in the other medical/surgical nurse categories of LVN, 
nurse aid, and clerical/administrative staff. MPH for ‘non-nurse’ staffing indicated an 
increase in two staffing categories: diagnostic radiology (0.53 to 1.27) and respiratory 
therapy (0.35 to 0.83).  The other categories (clinical laboratory, physical therapy, 
pharmacy, and total general services) showed little change in mean productive staffing 
hours (adjusted by patient days or service volume) from 1999/2000 to 2005/2006. Next, a 
regression model was calculated to predict changes in MPHs for medical/surgical total 
registered nurse staff (registered nurses and registry nurses) and found that the ‘above’ 
category of MPHs in 1999/2000 had a moderate, significant negative association  

(-1.2497, p=0.013) with changes in MPHs while the below category had a large, positive 
significant association (0.8761, p<0.000) with changes in medical/surgical total RN 
MPHs. 

Implications for Health Policy: Mandated nurse-to-patient ratios may be a necessary 
step in creating an environment of quality patient care. Further research is needed to 
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provide empirical evidence that these types of policies have the intended effect of 
improving healthcare in acute care hospitals.  
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STAFFING PATTERNS BEFORE AND AFTER MANDATED NURSE-
TO-PATIENT RATIOS IN CALIFORNIA’S HOSPITALS 

CHAPTER ONE 
Assembly Bill (AB) 394 was passed by the California legislature in 1999 (with 

implementation beginning January 2004). This bill directed the California Department of 

Health Services to establish minimum nurse-to-patient ratios for acute hospitals in the 

state in effort to improve patient outcomes (Coffman, Seago & Spetz, 2002; Kravitz & 

Sauve’, 2002; Mobley & Magnussen, 2002). To maintain compliance with this 

regulation, hospitals are required to have a specified number of nurses (both registered 

and licensed vocational nurses) based on the type of unit (e.g., medical/surgical, ICU). 

These regulations apply for each shift, every day, inclusive of the time employees are on 

breaks. Approximately 456 general acute care hospitals licensed in California are affected 

by this legislation (OSHPD, 2006). The staffing changes these hospitals made in response 

to this mandate are examined in this study. This chapter provides a contextual 

background of the nurse-to-patient ratio legislation, and introduces the purpose and 

specific aims of this study. 

Background and Significance 

The health care market place has been particularly turbulent for acute care 

hospitals over the last two decades.  Hospitals have faced great revenue constraints and 

steep competition for patients (Spetz, 1999). Patients’ severity of illness and the 

proliferation of new medical technology increased during this time, which required a 

more skilled workforce and have raised the cost of providing care (Newhouse, 1992). 

Although patients treated in hospitals were sicker, their lengths of stay decreased under 
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the constraints of managed care cost containment measures (Reinhardt, 1996; Weil, 

2003). Together with the trend of sicker patients and decreased length of stays, more 

activity was seen in the outpatient setting which contributed to a decrease in the inpatient 

occupancy rates for hospitals.  In this environment of increased competition, diminishing 

government payments and a rising level of managed care penetration, hospital revenues 

and profit margins decreased exerting intense fiscal pressures (McCue, Mark, & Harless, 

2003). One such strategy is the focus of this study, that of modifying nursing labor force 

staffing.  

Nurse labor represents thirty-forty percent of the hospital full time equivalent 

personnel and accounts for a large portion of the labor force budget. As such, it has been 

particularly vulnerable to the financial pressures of the healthcare market (Behner, Fogg, 

Fournier, Frankenbach, & Robertson, 1990; Witt, Kieffer, Ford, Hadelman, & Loyd, 

1990; Sovie & Jawad, 2001). A popular strategy for a quick recovery during financial 

downturns has been “down-sizing” nursing staff. The belief is that by reducing nursing 

staff, labor costs would decrease and hospital financial performance would improve 

(Hadley et al., 1996). However, reports of medical errors and poor patient outcomes, 

together with publicized findings from studies positively linking nurse staffing to quality 

of care and improved patient outcomes, brought this strategy under scrutiny (Kohn, 

Corrigan, & Donaldson, 1999; Altman, Clancy, & Blendon, 2004).  

 California’s nursing unions began lobbying for governmental intervention to stop 

the reduction of hospital nurse staffing. This effort resulted in two failed legislative 

attempts to establish staffing standards, first with a 1996 ballot proposal: Proposition 216 

was followed by AB 695 in 1998. In 1999, AB 394 was successfully passed into law 
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which mandated the establishment of nurse-to-patient ratios (Spetz, 1999, Coffman, 

Seago, & Spetz, 2002).  

An understanding of the significance of the problem in nurse staffing levels 

within the acute care setting is hampered by the lack of consistency in the existing 

literature. This lack of consistency is evident in the multiple definitions and measures for 

staffing, differing units of analysis, various explanatory and predictor variables, cross-

sectional designs, and multiple data collection methods. A review of the scientific 

literature was conducted and drew from both the scientific literature on economics and 

nurse staffing. The economics studies reflected the dynamic nature of the acute care 

healthcare market. Internal and external influences such as individual hospital 

characteristics, population and market factors must be taken into account when 

examining the influence of changes in staffing at the organizational level.  

The review of nurse staffing studies found that most were conducted in the 1980s-

1990s and were primarily focused on types of care delivery models, quality of care and/or 

cost. The results of this review of the literature can be found in Chapter 2 of this 

dissertation. This study is timely as no studies have been conducted after the 

implementation of the nurse-to-patient ratios in the state of California to examine 

statewide changes in nurse staffing that resulted from this legislation.   

 This study contributes to the body of nursing knowledge by providing an 

understanding of the changes acute care hospitals made in nurse staffing to address the 

nurse-to-patient ratio mandate. An understanding of the relationships of the factors that 

predict staffing patterns may provide nurses, nursing unions, administrators, and policy 

makers with the knowledge and tools to create meaningful policy.  
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Statement of the Problem 

California is the first state to mandate specific nurse-to-patient ratios in acute care 

hospitals. Implementation of these ratios went into effect in January, 2004 and to date, 

changes in nurse and ‘other’ staffing is unknown. After the nurse-to-patient ratio 

requirements went into effect, no studies have been published that assess changes in 

staffing that may have been a result of this legislation, across all affected hospitals in 

California.  

Purpose of the Study 

 This study identifies and describes changes in nurse and ‘other’ staffing that may 

have occurred as a result of the enactment of AB 394. The intent of this legislation was to 

ensure nurses would be present in sufficient numbers to provide patients with an 

‘appropriate’ level of care. This study seeks to determine these nurse staffing changes, 

and whether these changes were associated with particular hospital characteristics, 

controlling for market factors and population factors. This study utilizes a pre/post design 

with pre-legislation data from reporting years 1999/2000 and post-legislation data from 

reporting years 2005/2006. 

Study Aim 

 With the study purpose in mind, this study has two specific aims: 

 Aim 1: Identify and describe changes in nurse and ’other’ staffing from 1999/2000 

  to 2005/2006. 

Aim 2: Examine the association of hospital characteristics (e.g., location, type of 

ownership and bed size) on changes in inpatient nurse staffing levels in California 
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acute care hospitals between 1999/2000 and 2005-2006 controlling for baseline 

(i.e., 1999-2000) hospital characteristics, market and population factors.  

 The study is presented in four additional chapters. Chapter 2 reviews the 

empirical literature focusing on nurse staffing studies as well as economic studies of 

acute care hospitals, and the economic principles that are the conceptual and analytical 

basis for this research. Methodological issues arise when utilizing secondary data. These 

issues and the actions taken to mitigate threats to the integrity of the research are 

described in Chapter 3. Chapter 4 presents the study results and Chapter 5 concludes the 

analysis with a summary of the key findings along with implications for nurses, nursing 

unions, hospital administrators, and policy makers. Recommendations for future research 

are also discussed. 
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CHAPTER TWO: REVIEW OF LITERATURE 

Minimum nurse staffing regulations may have substantial financial effects on 

hospitals. Hospital strategies and adaptations to such regulations thus might be moderated 

by their overall financial status, and the relationship between patient care and economic 

factors. Thus a critical analysis of the fundamental studies that comprise the body of 

empirical research related to nurse staffing and financial status of acute care hospitals 

was conducted. The literature was searched using the following electronic libraries: 

PubMed, CINAHL, OVID, EconLit, MELVYL and Web of Science. The search terms 

used were: nurse staffing, hospital nursing, AND costs or finances/financial. The search 

was limited to articles published in English between 1980 and 2009. Articles were 

excluded if published in non-peer reviewed journals or if research was conducted outside 

of the U.S. since health care financing systems vary too widely for meaningful 

comparison and have limited applicability to the U.S. acute health care markets.  

Articles that were not empirical in nature or without clearly explicated sample and 

data selection, methods, results, and discussion sections, were also excluded from this 

review, as well as qualitative research articles, dissertations, books, or reports. Over 398 

articles were reviewed, but only 47 met the inclusion criteria. Of these, only nineteen 

studies measured the effect of nurse staffing on some financial variable at the 

organizational level, and they are examined here. 

Empirical research on the effect nurse staffing has on financial status on acute 

care hospitals in the U.S. is relatively undeveloped, with most studies having been 

conducted in the 1980s and early 1990s. Many studies looked at a specific hospital or 

nursing unit(s), which significantly restricts generalization of study findings (Sovie & 
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Jawad, 2001, Shukla, 1983, Hinshaw, et al., 1981, Bostrom & Zimmerman, 1993, 

Behner, et al., 1990, Flood & Diers, 1988, Halloran, 1983, and Osinski & Powals, 1980).  

There are multiple methods of collecting data to examine a research problem. 

Most of the articles examined here used a combination of methods to gather data. The 

earlier studies typically utilized interviews, chart reviews, unit level administrative data, 

and instruments (Sovie & Jawad, 2001; Shukla, 1983; Hinshaw, et al.,1981; Bostrom & 

Zimmerman, 1993; Behner, et al., 1990; Flood & Dier, 1988; Halloran, 1983; Glandon, et 

al., 1989; and Osinski & Powals, 1980) while the more recent studies used large 

secondary databases (Bloom, et al., 1997; Hadley, et al., 1996; Coffman, et al., 2001; and 

McCue, et al., 2003). 

Six out of the nineteen studies reviewed in this paper were descriptive in nature 

(Bostrom & Zimmerman, 1993; Behner, et al., 1990; Flood & Diers, 1988; Glandon, et 

al., 1989; Osinski & Powals, 1980; and Coffman, et al., 2001). Descriptive statistics are 

used to describe a data set, as opposed to statistics used to make inferences about a larger 

population and thus have a limited utility (Shott, 1990). Most of the studies in this review 

used a prospective, cross-sectional design, although Behner, et al., 1990; Flood & Diers, 

1988; Glandon, et al., 1989; and Hadley, et al., 1996 used a retrospective design (which is 

normally a weaker study design (Polit & Hungler, 1999)). The notable exceptions to 

cross-sectional design were the studies conducted by McCue, et al. (2003, 2004, and 

2005) that used longitudinal data from 1990 to 1995.  

 Additionally, research questions were guided by the concerns of the nursing 

profession of the time that may no longer be significant in the health care environment of 

constrained public and private payer reimbursement. The focus of studies conducted by 
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Shukla, 1983; Bostrom & Zimmerman, 1993; Glandon, et al., 1989; Osinski & Powals, 

1980; and to some degree, Bloom, et al., 1997 were on examining various types of 

nursing care delivery models while others examined aspects of skill mix, defined as the 

proportion of staff utilized to care for a population of patients: RN, LVN, nurse aides, and 

non-nursing staff (Halloran, 1983; Hinshaw, et al., 1981; Sovie & Jawad, 2001; and 

Bloom, et al.,1997). Attempts to discover the optimal nursing care delivery model (team, 

primary, modular, and functional) and the related efficient mix of care providers (nurse 

aides, licensed practical nurses and registered nurses) was a nursing research focus 

through the 1980s and early 1990s. Two of these studies looked at the impact nurses had 

on patient care costs and length of stay (Flood & Diers, 1988, Behner, et al., 1990) while 

only three studies explored organizational costs related to nurse staffing (Hadley, et al., 

1996, Coffman, et al., 2001, and McCue, et al., 2003). The studies in this second section 

fall roughly into two categories: care delivery model/ skill mix and patient outcomes; the 

following analysis, with a focus on specific findings, will be presented within that 

structure. 

Nursing Studies 

Care Delivery Model/Skill Mix 

 Eight of the nineteen studies (Osinski & Powals, 1980; Hinshaw, Scofield, & 

Atwood, 1981; Shukla, 1983; Halloran, 1983; Glandon, Colbert, & Thomasma, 1989; 

Bostrom & Zimmerman, 1993; Welton, Unruh, & Halloran, 2006; and Lindrooth, 

Bazzoli, Needleman, & Hasnain-Wynia, 2006) examine the financial implications of 

specific care delivery models (functional, primary, team, modular, and total patient care) 

or mix of types of nursing and non-nursing staff. Osinski & Powals (1980) explored the 
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staffing costs of using an all registered nurse (RN) staff on a surgical floor in comparison 

to the costs of utilizing other types of care delivery models. They compared one all-RN 

(primary nursing care delivery model) staffed surgical unit at Atlantic City Medical 

Center compared to 35 surgical units (assorted types of nursing care delivery models) in 

New Jersey hospitals. They found that the cost for an all-RN primary nursing surgical 

unit was comparable to the cost of staffing a surgical unit using any other combination of 

nursing modalities and caregivers (Osinski & Powals, 1980).  

Although their focus was a little different, Hinshaw et al. (1981) was interested in 

various measures immediately before and three and nine months after changing to an all 

RN staffing model. They measured nurse job satisfaction, nurse work group cohesion, 

perceptions regarding quality of care (self and other staff) and cost (use of float pool 

resources, overtime, compensation time and sick-time) at three time points. Their cost-

related findings were a decrease in utilization of float pool staff; sick leave, overtime, and 

compensation time, indicating staffing costs were contained and may have decreased 

slightly. Other findings included greater job satisfaction and group cohesion; all-RN staff 

defined quality of care using more professional criteria than did the mixed staff; patient 

satisfaction improved in the areas of education and trust and remained the same for 

technical care; and an increased number of patient problems were identified and 

documented. No differences were noted with staff and patient assessment of quality of 

direct nursing care. Researchers also noted favorable changes in collegiality, group 

mobility, communication patterns, and relationship with medical staff. 

Shukla (1983) studied three different units (each unit represented one of the 

following nursing care delivery models: team, primary, & modular) at one hospital to 
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determine if there were cost benefits of a particular care delivery model. The study 

findings indicated nursing skill mix had no significant effect on total cost per patient day 

and no quality of care differences were found among primary, team and modular nurse 

care delivery models. However, there was a significant difference in percentage of time 

RNs devoted to direct care activities among the types of nursing care delivery models: 

team, primary, and modular. RNs spent less time on direct patient care and more time in 

indirect care and non-professional tasks (distribution and transportation) with the all-RN 

primary care model than the other two models of care delivery. Another study within this 

category was conducted to identify care-giving characteristics related to skill mix 

(Halloran, 1983). This researcher found RNs in direct contact with patients appeared 

more likely to address total patient needs than the staff with lesser proportion of RNs 

providing care through the delegation to nurses’ aides. He also observed that one ward 

with 72% of the nursing staff RNs operated with fewer staff and more patients at a 

reduced cost ($25 per day less) than another ward at the same facility with a staffing mix 

of 40% RNs, 40% LPNs, & 20% NAs.  

These four studies all found a neutral or reduced cost to increasing the RN skill 

mix or using an all-RN care delivery model. However, two studies reported an increased 

cost with an increase in RN skill mix (Glandon et al., 1989 and Bostrom & Zimmerman, 

1993). Glandon et al.,(1989) sampled 392 medical and surgical nursing units in 62 U.S. 

hospitals over a three 3 month period and  found that nursing care delivery model, 

reliance on RNs, patient acuity and unit size all had a significant influence over nursing 

labor costs per patient day, and nursing dollars per unit of workload. Specifically, the 

researchers found that nursing units with higher levels of registered nurse staff also had 
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higher nursing expenses per patient day (23.5% greater than the overall sample) and 

higher acuity patients. After controlling for the effect of higher average acuity, the high 

percent RN units had 5.9% greater nursing dollars per unit of workload than the overall 

average. 

Similarly, Bostrom & Zimmerman (1993) sampled three units (one general 

medical and two general surgical) at a San Francisco Bay 600 bed tertiary care medical 

center with each unit utilizing one type of nursing care delivery model: team, primary, or 

modular prior to implementing the changes and repeated nine to twelve months after the 

changes.. They wanted to explore the effects of restructuring nursing care on efficiency 

and costs. Restructuring included the addition of nurse aides, an increase in RN-to-

patient ratios, and the implementation of an automated IV drug administration system. 

They found patient care costs decreased on all three units from Time 1 to Time 2. The 

17% reduction in staff RN minutes per patient per shift (16 minutes, from 96 to 80 min.) 

after moving to team nursing lowered average acuity-adjusted costs per patient day by 

$8, $13, and $88 on the three nursing units. In the 1 month of data collection at Time 2, a 

total savings of over $66,000 was possible on the three units equating to over three 

quarters of a million dollars in a year. Finally, no significant differences between patient 

satisfaction scores or frequency of incidence reporting between Time 1 to Time 2 were 

noted (Bostrom & Zimmerman, 1993). 

The next two studies in this analysis introduce types of hospitals into the 

relationship of nurse staffing and hospital financial status. Lindrooth, Bazzoli, 

Needleman & Hasnain-Wynia (2006) examined how the potential changes in Balanced 

Budget Act (BBA) related reimbursement affected hospital nurse staffing decisions at 
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urban, short-term general hospitals. Their sample consisted of 854 urban, short-term 

general hospitals. They compared hospitals that were most likely to be affected (safety-

net) with hospitals that were least likely to be affected (non-safety net).  Lindrooth et al., 

(2006) found non-safety net hospitals experienced a decline in RN staffing ratios 

(representing approximately 6% increase in nurse workload) about twice the rate of 

safety net hospitals. Safety net hospitals did not respond to the reduction in 

reimbursement via BBA by reducing nurse staffing ratios.  

The second study conducted by Welton, Unruh & Halloran (2006), examined 

nurse staffing, nursing intensity, staff mix and direct nursing care costs by type of 

hospital, community versus academic medical center and type of unit, adult and pediatric 

medical/surgical, step-down, critical care, neonatal level II, and neonatal level III/IV 

nurseries. The used a sample of 65 acute community hospitals and 9 academic medical 

centers in Massachusetts from which 601 inpatient units were studied in 2005. Welton et 

al (2006) found medical centers had significantly higher case-mix index, longer LOS, 

more beds, discharges, and patient days compared to community hospitals. Also, 

medical centers had significantly lower patient-to-RN ratios, higher nursing intensity and 

total nursing staff intensity, higher percent of RN to all staff mix, and higher RN costs 

per patient day compared to community hospitals. There were significant differences in 

adult medical/surgical units between community hospitals and medical centers for 

patient-to-RN staffing ratios, nursing intensity, skill mix, and RN costs (increased 

payroll expenditures) per patient day. There were no significant differences between the 

adult step-down units (Welton et al., 2006). 



 

  

13

It is interesting to note that the four studies that reported cost containment or 

reductions in utilizing an all-RN staff or primary care nursing care delivery model were 

conducted six to ten years earlier than the two studies finding an increase in costs. It is 

possible that changes in wages could account for these differences as well as the limited 

scope of their samples. With the exception of Osinski et al. (1980) who limited their 

sample to New Jersey and Glandon et al. (1989) who sampled from 392 units from 62 

U.S. hospitals, all the studies obtained their samples from one hospital. Methods of 

measuring costs included nurse labor (Glandon, et al., 1989; Osinski & Powals, 1980; 

Hinshaw et al., 1981; and Halloran) and acuity-adjusted costs per patient day (Bostrom 

& Zimmerman, 1993 and Shukla, 1983). 

Outcomes 

The next set of studies analyzed the interplay between cost, nurse staffing, and 

various outcome measures (i.e. patient complications, length of stay, mortality) . These 

eleven studies span 1988 through 2007 and represent the segment of most current 

empirical research related to nurse staffing and financial status of acute care hospitals in 

the U.S.  The earliest study sampled two general medical units at one hospital in 

northeastern U.S. to examine the effect of nurse staffing levels on patient complications, 

acuity levels, length of stay, and cost, controlling for DRG (Flood & Diers, 1988). 

Although the short-staffed unit had more complications and higher acuity patients, the 

study also found that they had higher costs and longer patient lengths of stay. 

Differences between the short-staffed unit and the adequately staffed unit on mean 

lengths of stay for 6 DRGs: specific cerebral vascular disorders, respiratory infections 

and inflammations, simple pneumonia and pleurisy, heart failure and shock, and 
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kidney/urinary tract infections was not significant, however, gastro-intestinal 

hemorrhage was significantly different, specifically increased lengths of stay was higher 

for the short staffed unit when compared to the adequately staffed unit (Flood & Diers, 

1988). 

Behner, Fogg, Fournier, Frankenbach, & Robertson (1990) also found that short-

staffing increased costs and patient complications resulting in longer lengths of stay in 

their study of a unit at one hospital. Their sample included 132 patients over six month 

time period having back or neck procedures. Additionally, Sovie & Jawad (2001), using a 

sample of 29 university hospitals, from eight of the nine US census regions, found that 

outcomes were affected by RN hrs worked per patient day and hrs worked per pt day by 

all staff. Specifically, increased RN hrs worked per patient day were associated with 

lower fall rates and higher patient satisfaction level with pain management and lower 

urinary tract infections (UTIs) were associated with increased hrs worked/pt day by all 

staff.  

Another study looking at the association between cost, staffing and complications 

is Needleman, Buerhaus, Stewart, Zelevinsky & Mattke (2006). As an extension of an 

earlier study that examined nurse staffing levels and patient outcomes: complications and 

mortality; (Needleman, Buerhaus, Mattke, Stewart, & Zelevinsky, 2002) the researchers 

obtained data from 799 non-federal acute care general hospitals in eleven states in order 

to construct national estimates of the cost of increasing hospital nurse staffing and 

associated reductions in days, deaths, and adverse outcomes. They estimated the cost of 

three options for changes in nurse staffing: option 1 was to raise the proportion of hours 
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provided by RNs to the 75th percentile for hospitals below this level; option 2 was to raise 

the number of licensed practical nurse and RN hours per day to the 75th percentile; option 

3 was to raise staffing to each of these levels in hospitals where each is below the 75th 

percentile. 

Needleman et al., (2006) found increasing nurse staffing was associated with 

fewer adverse outcomes (including in-hospital deaths) under all options, with 70,000 

fewer adverse outcomes if hospital nurse staffing met both seventy-fifth-percentile 

thresholds.  However, changes in staffing would result in an estimated cost of $811 

million (option 1), $7.5 billion (option 2), and $8.5 billion (option 3). Short-term cost 

savings associated with reducing adverse outcomes and hospital days could be 

considerable. With option 1, short-term cost savings would exceed the cost increase for 

nurse labor by $242 million. While options 2 and 3 were associated with significant 

avoided costs, the researchers estimated they would not be enough to offset the costs of 

increased nurse staffing.  

Another study that utilized cost estimation for increasing the number of nurses 

was a study conducted by Coffman, Seago & Spetz (2002). To estimate the potential 

direct costs of the proposed nurse-to-patient ratios, the researchers used data published by 

the California Office of Statewide Health Planning and Development (OSHPD). Based on 

changes in current staffing levels that would be required to meet proposed nurse-to-

patient ratios, they predicted that implementation of the initial ratios proposed by the 

California Department of Health Services would result in an increase of $143,836, or 1.0 
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percent, in expenditures for nursing wages per hospital per year; cost for employee 

benefits and employment taxes were not included (Coffman, Seago & Spetz, 2002).  

Research conducted by Rothberg, Abraham, Lindenauer & Rose (2005) examined 

whether or not improving nurse-to-patient staffing ratios would be a cost-effective safety 

intervention. Using data from two large studies (Needleman et al., 2006; Aiken, Clarke & 

Sloane, 2002) mortality data was obtained from 232,342 general, orthopedic, and 

vascular surgery patients discharged from the hospital between April 1, 1998, and 

November 30, 1999 (Aiken et al., 2002) and length of stay data was obtained from 799 

non-federal acute care general hospitals in eleven states (Needleman et. al, 2006). They 

investigated five nurse-to-patient ratios (1:8, 1:7, 1:6, 1:5, 1:4) to estimate cost per lives 

saved in 2003 U.S. dollars. Findings concluded that although eight patients per nurse was 

the least expensive ratio it was also associated with the highest patient mortality. 

Decreasing the number of patients per nurse improved mortality and increased costs, 

becoming progressively less cost-effective as the ratio declined from 8:1 to 4:1. 

Nonetheless, the incremental cost-effectiveness did not exceed US dollars 136,000 (95% 

CI US dollars 53,000-402,000) per life saved. Lower ratios were most cost-effective 

when they shortened length of stay, and hourly wages were low (Rothberg et. al, 2005). 

A unique study by Bloom, Alexander  & Nuchols (1997) examined the effect of 

types of  staffing plans that included registered nurses (RNs) from temporary agencies; 

part-time career RNs; RN rich skill mix; and organizationally experienced RNs on 

personnel and benefit costs and on non-personnel operating costs. Using a sample of 583 

U.S. hospitals from the Nurse Personnel Study, they reported that the use of part-time 

RNs and experienced staff reduced personnel and benefit costs while the use of 
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temporary agencies for RNs increased non-personnel operating costs. An RN rich skill 

mix (hospitals with a higher percentage of RNs than other hospitals in this study) was 

not related to either measure of hospital costs (Bloom et. al, 1997).  

Mobley & Magnussen (2002) examined adaptation by hospitals to change in the 

market environment, focusing on a single measure of hospital behavior: excess staffing. 

Their sample was 348 general acute-care California hospitals. They defined excess 

staffing as the use of more labor than necessary for a given quantity and type of output 

(essentially, staffing an empty bed). Hospitals must keep reserve capacity, staff for 

admissions, to satisfy spontaneous demand. They found that market share (adjusted for 

size) and market concentration were the major determinants of excess staffing while 

managed care penetration was insignificant. Hospitals with worse outcomes (risk and 

quality-adjusted outcomes for acute myocardial infarction) than expected were 

significantly less efficient, exhibiting significantly higher excess staffing (about 7 percent 

higher than hospitals with outcomes as expected). 

The last three studies in this analysis were conducted by Mark, Harless, McCue 

(2003, 2005 and Xu in the article published in 2004). They performed multiple analyses 

on data collected on 422 acute care hospitals from 1990 to 1995 located in 11 states 

(Arizona, California, Colorado, Florida, Illinois, Iowa, Massachusetts, New Jersey, 

Pennsylvania, Washington and Wisconsin) using longitudinal research designs. In their 

2003 study, they evaluated whether hospitals that changed their nurse staffing and 

quality of care affected their financial performance. They found a significant increase in 

operating costs when RN levels increase, but no statistically significant decrease in 

profit. Interestingly, higher levels of non-nursing staff caused higher operating expenses 
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and lower profits. Health Maintenance Organization (HMO) penetration decreased 

operating margin, but the size of the effect depended on the number of HMOs in the 

health services area (HSA). The effect was larger when the number of HMOs was 

smaller. Lastly, system affiliation had a negative relationship with hospital operating 

margin and suggested that hospitals that affiliate with systems experienced a decrease in 

operating margin of 3.24 percent. 

In 2004, the researchers (Mark, Harless, McCue, & Xu) examined the effects of 

change in registered nurse staffing on change in quality of care. Quality measures 

included mortality, pneumonia, decubitis ulcers, and urinary tract infections. They found 

increases in the RN staffing level decreased the mortality ratio (observed in-hospital 

deaths/expected number of hospital deaths) for staffing levels up to 4.62 RN FTEs per 

1,000 inpatient days. However, the effect of increased RN staffing depended on the 

current level of RN staffing; suggesting there may be levels of RN staffing beyond which 

increases may lead to no measurable decrease in the mortality ratio.  

Hospital characteristics such as case-mix index, Saidin index (a measure of 

service mix), system affiliation, type of hospital: public or for-profit, and bed size had no 

statistically significant impact on the mortality ratio. HMO penetration had a positive 

significant effect on the mortality ratio (adding an HMO decreased the mortality ratio one 

percent). The pneumonia complication ratios were positively related to nurse staffing, 

operating margin and Saidin index score while the urinary tract infection complication 

ratios were positively related to number of HMOs and HMO by HMO penetration scores. 

Lastly, the decubitis ulcer complication ratios were positively related to RN full time 
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equivalents per inpatient days, case-mix index, system affiliation, number of beds, and 

number of HMOs. 

 The final study in the nurse staffing analysis investigated whether structural 

differences in the relationship between nurse staffing and quality were dependent upon 

the level of managed care penetration (Mark, Harless, & McCue, 2005). Their findings 

concluded that there were no statistically significant direct effects of HMO penetration on 

quality of care, however, differences in the relationship between RN staffing and quality 

of care were dependent upon the level of HMO penetration in the hospital’s market. 

Increases in RN staffing for hospitals in higher HMO penetration markets were 

associated with lower mortality and length of stay ratios, but not for hospitals in low 

HMO penetration markets.  

Conclusion 

 The purpose of this section of the comprehensive review of the literature was to 

evaluate the state of the science focusing on major findings related to the effect of nurse 

staffing on the financial status of acute care hospitals. Through the synthesis of these 

empiric studies published from 1980 through 2007, two categories were identified: care 

delivery model/skill mix and outcomes. Studies throughout these categories examined or 

controlled for individual hospital characteristics, population characteristics and market 

factors. Studies on care delivery model/skill mix found conflicting results with earlier 

studies reporting better financial measures with the increase of RNs or care delivery 

models that rely primarily on RN labor.  

After the early 1990s, studies became more focused on the interplay between 

nurse staffing, outcomes and cost/financial performance. Measured outcomes included 
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mortality, length of stay, and complications such as pneumonia, UTIs, falls, decubitis 

ulcers, and pain management. A summarization of findings indicate positive patient 

outcomes are related to nurse staffing and that improved patient outcomes have a positive 

effect on hospital performance. Samples ranged from one unit, one hospital, or one state 

to national data and utilized a combination of data sources from surveys, questionnaires, 

chart data abstraction, administrative data, and large secondary data sources. A mix of 

cross-sectional and longitudinal designs was employed as well as an array of measures 

and control variables. Economic theoretic frameworks dominated the literature, although 

this was often implicit.  

This review of literature concludes that the state of the science is not yet 

comprehensive or advanced, with most of the studies using cross-sectional design, 

differing variables of interest and multiple data collection methods. Therefore, no long-

run trends or direct causal relationships can be inferred about the relationship between 

nurse staffing and hospital financial status. Also, replications of these primary studies 

have not been conducted and thus it is difficult to establish validity or generalizability to 

other settings or populations (Polit & Hungler, 1999). Because California is the only state 

to legislate specific nurse-to-patient ratios, many policy makers are awaiting the results 

before proposing or supporting similar state and federal legislation. More research is 

needed to understand the effect of nurse-to-patient ratios on hospital staffing patterns, 

accounting for differences related to individual hospital characteristics and market forces. 

Economic Studies 

In this second section, a critical analysis of recent applicable economic studies 

will be explored. The literature was searched using the following electronic libraries: Pub 
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Med, CINAHL, OVID, EconLit, MELVYL and Web of Science. The search terms used 

were: hospital AND costs, finances/financial, operating margin, and efficiency. The 

search was limited to articles published in English within the last five years in order to 

capture the current and relevant context of the acute care hospital economic climate. 

Although the search was restricted to five years, it identified current economic research 

being conducted on the macro-organizational level and despite the limitations in drawing 

conclusions from such a small segment of studies, it can be valuable in identifying main 

concepts and variables that may be helpful in future studies. Articles were excluded if 

published in non-peer reviewed journals or if research was conducted outside of the U.S. 

as the healthcare market structure is unique to the United States.  

The search also excluded studies specific to service line development or 

implementation, disease specific interventions, physician or non-nursing labor, or 

technology acquisition or implementation. Articles that were not scientific in nature or 

lacked explicit sample and data selection, methods, results, and discussion sections were 

also excluded from this review. Over 811 articles were reviewed, but only ten met the 

inclusion criteria and they are examined here.  

Empirical research on financial performance of acute care hospitals in the U.S., 

published in the last five years, has been relatively diverse. The financial implications of 

acquiring computer technology, product line development, and policy implications 

surrounding ‘Pay for Performance” have dominated the acute care scientific literature.   

The articles reviewed in this section, although relatively few in number, represent the 

continued inquiry into the factors and characteristics that hamper or enhance the financial 

survival of acute care hospitals in the United States.  
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Generally, the studies in this analysis utilized large samples (greater than 100) 

with the exception of Burns et al. (2005) who sampled 36 integrated health organizations 

(IHOs). The majority of the researchers collected data from national samples of hospitals, 

IHOs, and health system organizations (HSOs) with the exception of Reeves et al. (2004), 

Jiang et al., McKay et al. (2005) and Wilcox-Gok (2002). Reeves sampled organizations 

that were from the same Standard Industrial Classification (SIC) codes for HSOs while 

Jiang et al. restricted their sample to ten states across the U.S. However, McKay et al. 

(2005) and Wilcox-Gok (2002) sampled from Florida exclusively. 

Most of the articles examined here utilized more than one source for data and 

from a myriad of sources.  McKay et al. (2005) and Wilcox-Gok (2002) utilized Annual 

Hospital Reports submitted to the State of Florida. Kim et al (2004), Ginn et al. (2006), 

Jiang et al. (2006), Bazzoli et al. (2007), and Rosko (2004) gathered data from the 

American Hospital Association (AHA) Annual Reports. Other common data sources 

included Area Resource File (Burns et al, 2005, Bazzoli, 2007, and Ginn, 2006) and the 

Center for Medicare and Medicaid (CMS) hospital cost report (Jiang et al., 2006; Bazzoli 

et al., 2007; and Rosko, 2004). Other sources included financial reports from healthcare 

organization surveys and financial groups such as a survey developed by Healthcare 

Finance Forum, Securities and Exchange Commission, Standards and Poor, and the 

Healthcare Cost and Utilization Project. 

Six of the ten studies in this review used a cross-sectional design while Bazzoli et 

al. (2007), Wilcox-Gok, (2002) and Rosko (2004) used a longitudinal approach. Shen et 

al, (2005) included both longitudinal and cross-sectional studies in their meta-analysis of 

hospital ownership and financial performance. As the studies fall roughly into three 
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categories: strategy, external pressure, and hospital type; the following analysis with a 

focus on specific findings will be presented within that structure. 

Strategy 

Various strategies have been implemented across the acute care sector in order to 

improve or maintain financial viability in a time of constrained reimbursement and 

increasing fiscal demands. What impact these strategies have had on the financial 

performance of U.S. hospitals and which strategies garnered success versus failure has 

been the study of recent research.  The following discussion is focused on these studies. 

There were four studies that are within this category (Kim, Stoskopf, Glover & 

Park, 2004, Burns, Gimm, & Nichols, 2005, Ginn & Lee, 2006, and Reeves & Ford, 

2004). All four studies in this category utilized a cross-sectional research design to 

explore the effect of a specific strategy in relation to hospital financial performance. Two 

studies  used differing measures of integration as the independent variable while the other 

two studies utilized different measures of the predictor (Kim, et al., 2004 and Burns et al., 

2005). Ginn & Lee (2006) regressed community orientation and strategic flexibility on 

financial performance, in contrast, Reeves & Ford (2004) regressed financial measures on 

strategic capacity, strategic fit and a dichotomous profit status variable.  

Of these four studies, two examined integrated health organization (IHO). Each 

study was guided by organizational theories although from different theoretical 

perspectives. Kim et al. (2004) utilized strategic management theory while the 

perspective of Burns et al. (2005) was influenced by resource dependency theory. Both 

studies utilized a cross-sectional design although Burns (2005) used repeated measures to 

account for changes over time. Sample sizes were very different with Burns’s sample of 
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36 IHOs compared to Kim’s (2004) 1,971 hospitals. Data collection methods included 

secondary data from the 1998 hospital performance review in “A Guide to U.S. Hospitals 

by the Center for Healthcare Industry Performance Studies” in combination with the 

American Hospital Association (AHA) Annual Survey Database (Kim et al, 2004) to a 

survey used in combination with the systems' consolidated financial statements made 

available by Standard & Poor's to measure the system’s financial performance (Burns et 

al, 2005).  

IHOs are defined as strategies that develop alliances with and acquisitions of 

physician practices (vertical integration into primary care), development of managed care 

plans (vertical integration into insurance products), and mergers and affiliations with 

other hospitals (horizontal integration).  Kim et al (2004) sought to test the amount and 

relationship between the integrated delivery system type and hospital financial 

performance, after controlling for external and internal variables. Dependent variables in 

their study included revenue per discharge, expenses per discharge, and profit per 

discharge. The independent variable was type of integration categorized as no integration, 

functional integration, and clinical and functional integration. The” no integration” 

category included hospitals that were not a member of a system, not a member of an 

alliance, and not a participant in a network. 

The second category, “functional integration only”, included hospitals that were a 

member of a system, a member of an alliance, or a participant in a network but without 

relation to other kinds of health providers (PHO, IPA, PPMC, or physician practice or 

other components such as nursing homes, home health agencies, or surgery 

Centers). The third category was “both clinical and functional integration.” This category 
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included hospitals that were members of a system, an alliance, or a network with relation 

to other kinds of health providers (PHO, IPA, PPMC, or physician practice, and nursing 

home, home health agency, or surgery center).  The researchers controlled for 

environmental and hospital factors using population size, competition rate, hospital 

average length of stay, hospital beds, percentage of Medicare patients, percentage of 

Medicaid patients, number of services offered in the hospital, occupancy rate, teaching 

status, and ownership type. 

The researchers found that the revenue per discharge for the hospitals with both 

clinical and functional integration was significantly higher than for hospitals without any 

integration strategy. There was no significant difference in the revenue per discharge 

between hospitals with only functional integration strategy and hospitals without any 

integration strategy. This result indicated that the revenue per discharge for hospitals with 

both clinical and functional integration was $679.29 higher than for hospitals without any 

integration strategy; therefore, a clinical and functional integration strategy was found to 

have a positive influence on hospital revenue.  

Burns et al (2005) divided integration types into physician only, insurance only, 

physician and insurance, physician and hospitals, and all components. They also 

examined the organizational structure: decentralized, moderately centralized, hospital 

system centralized, and physician/insurance system centralized for 1994 and 1998. 

Interestingly, Burns et al (2005) found the level and percentage of capital expenditures 

invested in integration during the 1990s were associated with worsening operating 

margins and return on assets (and an increase in long-term debt). In particular, the more 

money that IHOs spent on diversification, the more they lost.  However, IHOs with a 
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higher number of covered lives exhibited smaller declines in operating margins and 

return on assets and lower debt-to capitalization ratios. Also, provider plans that 

organized prior to the mid-1990s also exhibited better performance. Timing of the 

integration strategies was not significant, that is, IHOs that pursued multiple strategies of 

integration during the same year performed equally poorly compared to those that spaced 

these strategies out. The type of integration strategy was significant. IHOs that invested 

more in physician and hospital integration performed worse. Marked deterioration in 

performance occurred among IHOs that acquired physicians, and particularly when the 

acquired physicians were also placed on salary. 

Results of these two studies indicate conflicting findings. Kim et al (2004) 

reported both clinical and functional integration improved financial performance while 

Burns et al (2005) found that hospital and physician integration resulted in worse 

financial performance. This conflict could be the result of the differences in operational 

and measurement definitions, data sources, as well as the extreme sample size variations.  

Ginn & Lee (2006) examined how community orientation and strategic flexibility 

affected accounting measures of financial performance in acute care hospitals. 

Community orientation was defined as having a community-oriented mission statement, 

committing resources for activities that benefit the community, assessment of the health 

status of the community and based on these assessments the design, modification, and 

implementation of services. The researchers defined strategic flexibility as the ability of 

an organization to identify and proactively respond to changes in the environment in 

order to maintain a competitive edge. This can be manifested as changes in organizational 

structure, outsourcing, entering into alliances, consortia, and networks.   
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 Ginn & Lee (2006) found community orientation to be significant and negatively 

related to return on assets. This finding indicates that community orientation was not a 

contributor to short-term financial performance. The researchers proposed that this was 

related to the highly competitive environments characterized by environmental 

turbulence. The structural and resource flexibility factor was significant and positively 

related to return on assets. However, the network affiliations factor was not significant. 

The researchers alleged that this suggested that some elements of strategic flexibility 

were positively associated with hospital performance. 

Reeves & Ford (2004) theorized that non-profit hospitals are forced to adopt for-

profit strategies in order to remain competitive in the market place. Three sets of 

measures were developed to test the quantitative and qualitative differences between FP 

and NP HSOs. First, a set of strategic capability measures was developed for each 

organization. Second, quantitative and qualitative measures of each organization’s 

position along a strategic capability continuum were calculated. Finally, a financial 

performance measure designed to allow comparisons between FP and NP organizations 

was developed.  

The performance measure for this study was a composite of financial measures, 

which included growth in equity (equity refers to fund balance for NP HSOs) or net 

profit, liquidity or flexibility measures, and efficiency measures (Reeves & Ford, 2004). 

Measures in each piece of the composite could fall into one of four quartiles, representing 

HSOs with financial performance in the top 25 percent of HSOs (a score of 4), HSOs 

with financial performance from average to 25 percent above average (a score of 3), 

HSOs with financial performance from average to 25 percent below average (a score of 
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2), and HSOs with financial performance in the bottom 25 percent (a score of 1). Reeves 

& Ford (2004) proposed that without net income, equity growth would be impossible, an 

NP HSO could not meet its mission, and a FP HSO could not generate a return to its 

shareholders. Analyses of the item response theory (IRT) scale’s two dimensions, 

strategic capacity and strategic fit, demonstrated that fit was significantly and positively 

correlated with financial measures of success while the measure of capacity attainment is 

not. 

All four of these studies examined the effect of a specific strategy in relation to 

hospital financial performance. Two studies (Kim, et al., 2004 and Burns, et al., 2005) 

focused on the financial impact of integration strategies while Ginn & Lee (2006) and 

Reeves & Ford (2004) utilized a broader approach that included measures for community 

orientation, strategic flexibility, strategic fit, and strategic capacity.  Evidence was mixed 

as to the improvement of financial performance when employing various strategies. Kim, 

et al. (2004) found that clinical and functional integration had a positive influence while 

Burns, et al. (2005) found that strategies of integrating physician practices and hospitals 

were negatively associated with hospital financial performance. Ginn & Lee (2006) and 

Reeves & Ford (2004) found strategies to respond to community (environmental) needs 

and desires were negatively associated with financial status but, similar to the findings 

above, that aligning structure and resources to changing needs (fit and flexibility) 

improved financial performance.  

  

External Pressure 

 The following three studies sought to understand how hospitals responded to 

constraints external to the hospital environment. Measures included hospital 
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characteristics (e.g. type of ownership, patient mix, teaching status, size, occupancy, 

system affiliation, plant assets, and operating margin) population characteristics (e.g. 

location,) and market factors (e.g. HHI, market area, managed care penetration). McKay 

& Deily (2005) and Jiang et al. (2006) explored characteristics that predicted high 

performance while Bazzoli et al. (2007) examined the effects of financial pressure on 

hospital operations. All three studies used measures for quality of care as well as 

financial indicators.  

McKay & Deily (2005) studied Florida hospitals: 140 hospitals in 1999, 139 

hospitals in 2000, and 137 hospitals in 2001, in order to examine characteristics that 

distinguish groups of high and low-performing hospitals.  They found that hospitals in the 

high-performing group (cost efficiency and risk adjusted mortality outcomes) were more 

likely to be for-profit, had higher occupancy rates, had proportionately more Medicare 

and proportionately fewer Medicaid and self-pay patients, used fewer patient-care 

personnel per admission, and had higher operating margins than all other hospitals. 

Additionally, hospitals in the low-performing group were less likely to be for-profit, had 

more beds, used more patient-care personnel per admission, had lower pay per patient-

care personnel, had higher average costs, and had lower operating margins than all other 

hospitals. Managed care presence, measured by proportion of HMO-PPO admissions, 

was not a significant factor in differentiating hospital performance groups.  

The high-performing hospitals in their sample consistently used fewer patient-

care personnel per admission than all other hospitals, and low-performing hospitals 

consistently used more patient-care personnel per admission than all other hospitals 

(McKay & Deily, 2005). Another finding was that low-performing hospitals paid patient-
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care personnel significantly less than all other hospitals in two of the three years, with 

some indication that high-performing hospitals paid more than all other hospitals, 

although the difference was statistically significant only in 2000. Low-performing 

hospitals consistently had higher average costs than all other hospitals, but average costs 

did not differ significantly between high-performing and all other hospitals. Finally, high-

performing hospitals had significantly higher operating margins than all other hospitals in 

two of the three years, with total margin also being significantly higher in 2000. Low-

performing hospitals tended to have lower operating and total margins than all other 

hospitals, with the difference statistically significant for operating margin in two of the 

three years (McKay & Deily, 2005). 

Jiang, Friedman & Begun (2006) sampled 934 hospitals from 10 states (Arizona, 

California, Colorado, Florida, Georgia, Illinois, Iowa, New York, Tennessee, and 

Wisconsin) found achievement of high-quality/low-cost hospital performance is 

systematically related to organizational and market characteristics. First, hospitals that 

stayed in the high-performance category in both 1997 and 2001 were more likely to be 

investor owned and system affiliated. They had a higher share of Medicare patients but 

lower nurse staffing levels and were located in markets with more HMOs. These 

hospitals would be at distinct advantage if pay-for-performance was designed to reward 

fixed performance levels. Second, among hospitals not classified as high-performing 

initially, the effectiveness of strategies in improving performance differed depending on 

the hospital's baseline performance. Specifically, Jiang et al. (2006) found that for 

hospitals in the high-cost category at baseline, cost-containment strategies were helpful to 

those hospitals with low mortality, whereas revenue-enhancing strategies were helpful to 
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those hospitals with high mortality. Also, hospitals that were able to reduce nurse staffing 

without compromising quality of care (as measured by ten mortality indicators from the 

AHRQ Inpatient Quality indicators) or to increase nurse staffing without incurring higher 

costs, were found to be one of the significant attributes characterizing those hospitals that 

successfully moved into the high-performing group. Lastly, the results of this study 

indicate that achieving high-quality/low-cost performance is linked to better financial 

performance. 

 Bazzoli, Clement, Lindrooth, Chen, Aydede, Braun & Loeb (2007) examined the 

effects of financial pressure on hospital operations, as evidenced by changes in the net 

value of hospital investments in plant and equipment and standards compliance with 

specific Joint Commission on Accreditation of Healthcare Organization (JCAHO) 

performance areas. The selected performance areas were: initial assessment procedures 

for admitted patients, processes to organize and monitor medication use, processes to 

organize and monitor anesthesia care, processes to organize and monitor operative 

procedures, human resource assessment of staff competency, management of 

patient-specific information, and surveillance, prevention, and control of infection. 

Selection of these quality indicators was based on the need to choose stable content and 

scoring procedures throughout the study period, 1995 to 2000. Bazzoli et al. (2007) also 

focused on performance areas that were linked to issues raised in the Institute of 

Medicine (IOM) report (Kohn, Corrigan, and Donaldson 2000), especially those related 

to surgical complications and infection control.  

Findings from this study suggested that overall, the improved financial 

performance led to greater net plant assets and greater JCAHO standards compliance, 
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which conversely indicated that these measures would decline as hospitals face growing 

financial pressure (Bazzoli et al., 2007). The authors concluded that health care reforms 

or market forces that put financial pressures on hospitals can result in cost-containment 

and improved efficiency without significant cost-shifting. However, the subjective nature 

and sampling methods of the survey process limits the consistency and value of these 

measures of quality. 

 Studies in this section sought to understand how hospitals respond to constraints 

based on individual hospital characteristics and pressures external to the hospital 

environment. McKay & Deily (2005) and Jiang et al. (2006) both found that cost 

containment and staffing efficiency, as well as revenue-enhancing strategies led to 

improved financial measures and in turn, Bazzoli et al. (2007) found improved financial 

performance leads to greater net plant assets and greater JCAHO standards compliance. 

It is clear that there is a relationship between financial performance, quality and cost.  

Hospital Type 

 The final three studies in this analysis of current economic research focused on 

hospital types as a predictor of financial status. Profit status was the variable of interest in 

the studies conducted and analyzed by Wilcox-Gok, (2002) and Shen et al. (2005).  For-

profit hospitals are hypothesized to behave differently than not-for-profit hospitals in that 

they are expected to generate profits for their investors and this may take precedence over 

the provision of health care in the community. Another type of hospital that may behave 

in a unique manner is the teaching hospital, the focus of the study conducted by Rosko 

(2004).  Details of the specific study findings will be presented next. 
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  Two of the studies included in this section were conducted using a longitudinal 

design (Wilcox-Gok, 2002 and Rosko, 2004). A longitudinal design is required to 

evaluate data over time and is particularly useful in describing trends of a phenomenon or 

examining specific populations over time (Polit & Hungler, 1999). The third study was a 

meta-analysis; a meta-analysis combines the result of several studies that address a set of 

related research hypotheses. This type of analysis can provide an objective study of 

conflicting results in order to bring clarity by detecting patterns and relationships and by 

providing information on the magnitude of these differences and relationships (Polit & 

Beck, 2004).  

Two studies explored the effect of profit status on hospital financial performance 

(Wilcox-Gok, 2002 and Shen, Eggleston, Lau & Schmid, 2005). Wilcox-Gok (2002) 

examined whether for-profit status or system membership was significantly related to the 

financial performance of hospitals. Findings from this study indicate for-profit status was 

not associated with lower expenditures per admission or higher revenues per admission 

and that membership in a hospital system was positively associated with revenues per 

admission and net revenues per admission.  

 One meta-analysis was included in the review of literature (Shen, Eggleston, Lau 

& Schmid, 2005). The meta-analysis was conducted to understand what factors 

accounted for the wide variation in study results, and whether there was a consensus in 

the empirical evidence to indicate that ownership type affects financial performance. The 

researchers analyzed 141 empirical studies of general, acute, short stay U.S. hospitals that 

examined the effect of hospital ownership on financial performance (cost, revenue, profit 

margin, and efficiency). Of note is the inclusion of the Wilcox-Gok (2002) study in this 
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analysis. They found the confounding results in the hospital ownership literature could 

primarily be explained by differences in authors' underlying theoretical frameworks, 

decisions about the operationalization of the dependent variables, and model 

specifications. The combined estimates suggested there was little difference in cost 

among all three types of hospital ownership, and that for-profit hospitals generated more 

revenue and greater profits than not-for-profit hospitals, a contradiction to the findings of 

Wilcox-Gok. Their analysis also indicated there was little difference in revenue or profits 

between government and not-for-profit hospitals.  

The final study in this category sought to analyze changes in performance 

variables related to profitability, volume, and efficiency (Rosko, 2004). The researcher 

focused his study on a national sample of major teaching hospitals from 1990 to 1999. 

The primary finding of this article was that the major teaching hospitals studied 

responded to financial pressures by expanding outpatient activity, reducing length of stay, 

downsizing inpatient capacity, and increasing labor productivity. The mean operating 

margin ratios were negative even though teaching hospitals increased their charges. He 

also noted that membership in multi-hospital systems increased by over 70 percent 

through the 1990s. 

Wilcox-Gok (2002) and Shen et al. (2005) explored the effect of profit status on 

hospital financial performance while Rosko (2004) analyzed changes in performance 

variables related to profitability, volume, and efficiency of teaching hospitals. Results 

were mixed on whether profit status affected financial performance. Rosko (2004) found 

consistent results when studying actions teaching hospitals took in response to changes in 

the financial climate of the 1990s.  
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Conclusion 

The purpose of this section of the comprehensive review of the literature was to 

define major concepts related to acute care hospital financial status from an economics’ 

perspective. Through the exploration of selected empiric economic studies published over 

the five years, three categories were identified: strategy, external pressures, and type of 

hospital. Studies throughout these categories measured or controlled for individual 

hospital characteristics, population characteristics and market factors. The research 

examined specific types of strategies, responses to and identification of significant 

constraints external to the hospital environment, and hospital types as predictors of 

financial status and behaviors. Samples were generally national and data was obtained 

from large secondary data sources. Two types of theoretic frameworks dominated the 

literature: economic and strategic management. A mix of cross-sectional and longitudinal 

designs was employed as well as an array of financial measures.  

The economic studies in this analysis represented the diversity within the 

economic literature over the last five years related to acute care hospital’s financial status. 

Studies on strategy indicate that strategy seems to impact hospital financial status 

although, not all strategies explored, produced the same results or reported similar 

findings. External pressure was also found to effect hospital behavior. Pressure led to cost 

containment and staffing efficiency, as well as revenue-enhancing strategies that 

improved the financial status of the hospitals studied. Also of note is that financial 

performance is related to improved quality and decreased cost. Finally, three studies 

investigated the effect hospital type had on financial performance. Study findings were 

inconclusive as to profit status, although the meta-analysis consisting of 141 studies 
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found there was little difference in cost among all three types of hospital ownership; 

however, for-profit hospitals generated more revenue and greater profits than not-for-

profit hospitals. Rosko (2004) explored the strategies teaching hospitals employed in the 

face of increased financial pressure and found they too constrained costs and improved 

efficiencies. They also noted that membership in multi-hospital systems increased by 

over 70 percent through the 1990s. 

Summary 

The purposes of this comprehensive review of the literature were 1) to evaluate 

the state of the science with respect to main findings related to the effect of nurse staffing 

on the financial status of acute care hospitals. The state of the science was evaluated as to 

the strengths and limitations of the empirical research that had been conducted on nurse 

staffing in acute care hospitals, 2) to define the major concepts related to acute care 

hospital financial status from an economics’ perspective through exploration of pertinent 

empiric economic studies, and 3) to make the case that there is a serious gap in the 

scientific literature related to the implications related to the nurse-to-patient ratio 

legislation of nurse and "other" staffing in acute care hospitals.  

This analysis yields important implications for the continued study of the 

relationship between nurse staffing, quality, and cost. First, the earlier nurse staffing 

studies included in this review indicated a cost savings in the reduction of nurse staffing 

but failed to account for any effects on quality. The later studies examined the linkage 

between staffing and patient outcomes but failed to asses the financial implications of this 

relationship. Studies that did examine financial performance restricted their evaluation to 

expense and revenue measures rather than possible reductions in services, especially of 
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those utilized most frequently by the most vulnerable of society. Scientific and policy 

attention must be focused on the interplay between these three areas: staffing, cost, and 

patient outcomes.  

Secondly, the economics studies in this analysis reflect the dynamic nature of the 

current acute care healthcare market. Influences related to individual hospital 

characteristics, as well as population and market factors, must be taken into account when 

examining the influence of changes in cost, quality or staffing at the organizational level. 

Reductions in nurse staffing, arguably one of the most common strategies for cost 

containment over the last decade, has led to the exploration of its quality implications.  

Finally, empirical research is required in order to address the gap in the scientific 

literature, specifically to test whether mandated nurse-to-patient ratios had the intended 

effect on quality and safe care. Although studies were conducted to estimate the potential 

cost of implementing these nurse-to-patient ratios, nothing has been published post-

implementation to identify its true cost or changes in quality (Coffman, Seago & Spetz, 

2002). Research should also be conducted to assess for any unintended consequences of 

this legislation as well as its effectiveness in addressing nurse work environment issues 

and patient quality outcomes.  

The studies described in this review of literature provide a foundation upon which 

to build the next wave of empiric studies to validate and clarify the relationship between 

nurse-to-patient ratios, outcomes, financial performance and cost; both actual and 

opportunity; in order to better inform those who are evaluating the benefits and risks of 

this type of policy. The next section will present a general overview of the conceptual 

framework for the study.     
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Conceptual Framework 

This study was guided by concepts of organizational theory. The concept of 

organizations as adaptive social systems and the impact of environmental factors on their 

survival became a recognized field of study in the 1950s (Scott, 2004). A primary 

assumption of this theory is that organizations and their components will act in ways to 

maintain equilibrium, thus assuring their survival (Gordon & Malikovich, 2001). 

Organizational theory purports that managers and top leaders of organizations play 

dominant roles in assessing the environment and formulating strategies and that these 

strategic choices and subsequent adaptations affect organization performance and 

survival (Chandler, 1962; Selznick, 1957). Thus, organizational change and variations in 

organizational performance can be attributed to strategies and the resultant organizational 

adaptation. Another underlying assumption is that organizations exist in a competitive 

environment and change in order to maximize their ability to make a profit and meet 

organizational goals (Luke & Begun, 1994). Thus, variables that represent the three 

concepts of internal environment, external environment, and strategy/adaptation will be 

utilized in the study (see Figure 1, pg. 39). By using these two categories of variables 

(internal and external environment), this study examines change in staffing from 

1999/2000 to 2005/2006. 
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Figure 2.1 

 Conceptual Framework:  
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Although strategies can not be measured directly utilizing a retrospective design 

and secondary data source, adaptations based on those strategies are measured in this 

study by changes in staffing mean productive hours (per patient day or service volume). 

Nurse staffing includes five categories of staff commonly utilized to provide direct 

patient care and unit level support for patient care and includes: registered nurses, 

licensed vocational nurses, registry nurses, nurse aids and orderlies, and clerical and 

administrative staff. "Other" staffing includes both ancillary staff, specifically respiratory 

therapists, physical therapists, clinical laboratory, diagnostic radiology and pharmacy and 

general services staff involved in the operations and maintenance of the hospital (i.e. 

kitchen, dietary, laundry, transportation, central supply, purchasing, plant maintenance, 

parking and security, etc.)  

Variables utilized in this study to represent and measure internal environment 

include: case mix, length of stay, payer mix, size, ownership type, system affiliation, 

occupancy rate, Saidin index and wage. Case mix index is a measure of the severity of 

illness of the patients a hospital treats. More severely ill patients require complex care 

and have greater requirements for staffing hours. Length of stay is important because the 

longer the patient is in the hospital receiving care, the more services are being provided at 

a greater cost. Payer mix reflects the amount of reimbursement a hospital receives for 

providing care. Some reimbursement sources are poorer than others (Medicaid versus 

third party payers) thus hospitals treating more patients with no source of reimbursement 

or poor reimbursement for services will be financially disadvantaged. Size, measured by 

available beds, (as an internal environment variable) is important because studies have 

shown that larger hospitals were able to reduce costs and were more profitable (Trinh & 
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O’Connor, 2000; Young, Burgess, Desai & Valley, 2002; Harrison & Sexton, 2004). 

Type of ownership may predict certain changes in staffing. Hospitals with a primary goal 

to make a profit may employ staffing strategies that substitute less expensive staff for 

more costly staff. Additionally, they may reduce the amount of staff not providing direct 

patient care in order to control labor costs. System affiliation, or hospitals that belong to a 

healthcare system, may have access to more resources that allow a broader array of 

strategies and subsequent staffing adaptations than those unaffiliated with a system. 

Occupancy rate is an important control variable as hospitals with a higher occupancy rate 

would require more staff. The Saidin index measure the scope of services a hospital 

offers and may influence the cost of receiving care (higher) and the type of patients it 

treats (sicker). Finally, wage represents direct payroll cost for staff. 

External environment is represented by market factors and include Herfindahl-

Hirschman index, health maintenance organization (HMO) penetration, and health 

services area (HSA) as well as population characteristics: population density, population 

over the age of sixty-five, per capita income, and unemployment rate. The Herfindahl-

Hirschman index is a measure of hospital concentration in a health services area. A 

market with few providers has more market power to negotiate reimbursement from 

payer sources. HMO penetration as an external environment measure is the number of 

HMOs in a geographic location (MSA). As the market power of an HMO increases, it is 

able to negotiate lower reimbursement rates with hospitals. Hospitals in a high HMO 

environment may have reduced reimbursement that constrains their strategic choices and 

subsequent staffing adaptations. Health service areas are the fourteen geographic service 

locations in California. The population measures represent the demand for health care 
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and potential constraints in reimbursement in a geographic location. Mandated minimum 

nurse-to-patient ratio is the final external environment factor and is indirectly controlled 

for by the use of the pre & post study design. A detailed discussion of these variables will 

be presented in Chapter 3.  

CHAPTER THREE: METHODOLOGY 

Staffing adaptations initiated by California hospitals to maintain compliance with 

nurse-to-patient ratios are of local and national interest. Data on changes in both nurse 

and ‘non-nurse’ staff, within the context of individual hospital characteristics, market and 

population factors would provide valuable insight for hospital administrators, nurse 

leaders, nursing unions and policymakers. Organizational theory purports that managers 

and top leaders of organizations play dominant roles in assessing the internal and external 

environment, and formulating strategies; these strategic choices and subsequent 

adaptations affect organization performance and survival (Chandler, 1962; Selznick, 

1957). This study focuses on the adaptations in nurse staffing hospitals may have made 

with consideration of their internal and external environments in response to the 

mandated nurse-to-patient ratios. This chapter will describe the research design, unit of 

analysis, data sources, variable definitions, research questions, data preparation and 

procedures for data analysis.  

Research Design 

Design 

This study utilized California Hospital Annual Financial Disclosure Report (HAFD) 

data that were submitted to the Office for Statewide Planning and Development each 
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fiscal year. For this study, individual hospitals were observed for two fiscal years, one 

before the specific minimum nurse-to-patient ratios were announced and one after the 

ratios were implemented (1999/2000 and 2005/2006) using ordinary least squares 

multiple regression.  

Unit of Analysis 

The primary unit of analysis is individual California hospitals (n=273). Because 

California is the only state that has required minimum nurse-to-patient ratios, the setting 

is limited to this state. Inclusion into the study required that a California general 

medical/surgical acute care hospital had Hospital Annual Financial Disclosure Reports 

for both years 1999/2000 and 2005/2006, complete reporting of mean productive hours 

for registered and registry nurses for both time periods, and thirty or more acute adult 

medical/surgical beds. Approximately 273 hospitals were included in the analysis.  

Not all hospital locations submit a separate report, because they may operate under a 

consolidated license which allows them to combine their report with their parent 

organization; these hospitals were not included in this analysis. Fifteen hospitals began 

consolidated reporting during this time period and were thus unable to be matched with 

the post-ratios report. An additional 23 hospitals did not appear on the OSHPD tracking 

reports and thus an explanation for the lack of matching pre & post-reports was 

unavailable. Additionally, between 1999 and 2006, two hospitals had suspended their 

operations and nineteen had closed. Also, eight facilities were eliminated from this study 

as their primary service was not medical/surgical acute care. See Table 3.1 below for a 

description of hospitals excluded from the analysis. 
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Table 3.1 
Excluded Hospitals 
________________________________________________________________________ 
Exclusion Criteria      Number of Hospitals 
________________________________________________________________________ 
No matching report for 1999/2000 & 2005/2006  
 Facility Closed      21 
 Consolidated Reporting     15 
 Unknown       23 
Non medical/surgical general acute care facilities    
 Surgical Center      2 
 Mental Health Acute Care     1 
 Skilled Nursing Facility/Nursing Home   3 
 Rehabilitation Center      1 
 Hospice/Palliative Care     1 
       Total  8 
Missing RN &/or Registry mean productive hours   20   
Adult medical/surgical beds <30     15 
       n=  102 
________________________________________________________________________ 
375 short term general acute care hospitals submitted Hospital Annual Financial Disclosure Reports in 
1999/2000. The analysis was conducted with 273 hospitals. 
 

 Descriptive analysis of hospitals without pre and post reports (59) were primarily 

in urban locations (97.8/82.4%), were not-for-profit (52.2/41.2%) and not part of a 

healthcare system (65.2%/64.7%) for both 1999/2000 and 2005/2006 time periods. 

Hospitals that did not report mean productive hours for medical/surgical registered and 

registry nurses (20) were located in urban settings (100%), were not-for-profit (80%) and 

were affiliated with a healthcare system (90%). Finally, analysis of hospitals with less 

than thirty beds (15) found that almost half were located in rural settings (42.9%), over 

half were government owned (52.4%), and all were not affiliated with a healthcare 

system (100%). See Table 3.2 below.  
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Data Sources 

All licensed hospitals in California (with the exceptions noted above) must submit an 

annual financial report to the State of California Office of Statewide Health Planning and 

Development (OSHPD), a part of the California Health and Human Services Agency, 

within four months of the end of their fiscal (accounting) year. This report, called the 

Hospital Annual Financial Disclosure Report, includes a detailed income statement, 

balance sheet, statements of revenue and expense, and supporting schedules that are 

based on a uniform accounting and reporting system developed, maintained and audited 

for completeness by OSHPD.  Specific variables obtained from this data source are 

described in Table 3.2  

The OSHPD Hospital Annual Financial Disclosure Report data for staff (nurse and 

‘non-nurse’) is reported at the aggregated cost center (medical/surgical, ICU, pediatrics, 

clinical laboratory, etc.) making it a superior data source for this study, which has a 

primary focus on medical/surgical nurse staffing. Also, registry (also known as contract, 

agency, and/or traveling nurses) productive hours are reported in the OSHPD data and are 

a measure of interest in this study as they are a component of total RN staffing (RN and 

registry). Another advantage of the OSHPD dataset is that it contains data from 1975 

through 2005/2006 for California hospitals, is publicly available, and is examined for 

internal consistency along with other periodic audits by OSHPD (Spetz, Seago, Coffman, 

& O’Neil, 2000)1.  

                                                 
1 The American Hospital Association (AHA) data has been commonly utilized in earlier studies however; it relies on 
voluntary reporting from member and non-member hospitals and contains measures for staffing and patient days that 
are reported at the hospital level. Nurse staffing hours are reported as the number of full-time and number of part-time 
employees, which are then converted to full-time equivalent employment, which is a much less precise measure than 
the productive hours reported to OSHPD. Additionally, the AHA annual report does not provide a breakdown between 
inpatient and outpatient activities or acute and long-term care (Jiang, Stocks & Wong, 2006). 
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Variables representing external environmental factors (i.e. market and population 

characteristics) were extracted from the Area Resource File (ARF) and the RAND 

corporation website and merged by county with the OSHPD hospital annual financial 

disclosure report dataset2.  

Variables 

 Next, a discussion of variables (see Table 3.3 below) will be presented. The 

following table defines the outcome and predictor variables and their data source. The 

variables are organized according to the theoretical framework: internal environment 

(individual hospital characteristics) and external environment (market and population 

characteristics).   

Table 3.3 Definition and Source of Variables 

Variable Definitions_______________________________________________________ 

 Variable Name  Definition               Source______ 

Outcome Measure  

Staffing 

Total RN   Mean productive hours/pt day:         OSHPD 

    (RN + Registry)  

Predictor/Control Variables: 

Hospital Characteristics 

Case mix index  Sum of the DRG weights/the # of pts               OSHPD 

Payer mix        % of pts within a payer category:     OSHPD 

     (Medicaid, Indigent & Other) 

Beds                                  # of hospital beds available for use    OSHPD 

Type of Ownership Profit, Non-profit or Government    OSHPD 

      Location   Rural or Urban      OSHPD 

                                                 
2 A Category 4 exemption was obtained from the Committee on Human Research (CHR) at the University of 
California, San Francisco as there was no contact with subjects and the unit of analysis is at the organizational level.  
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Table 3.3 (cont.) 

Variable Definitions_______________________________________________________ 

 Variable Name  Definition               Source______ 

Predictor/Control Variables: 

Hospital Characteristics (cont.) 

System Affiliation  Part of a healthcare system: Yes    OSHPD 

Occupancy Rate  % of available beds occupied      OSHPD 

LOS   Patient days by hospital discharges    OSHPD 

Saidin Index  Weighted sum of indicators for various    OSHPD  

    services with each weight being a % of  

    California hospitals that do not have that  

    service (statewide)  

Market Characteristic 

Herfindahl Index  sum of squared market shares in a MSA:   ARF 

    Measure of hospital concentration 

HMO Penetration  HMO enrollment as a % of total MSA             ARF  

    population 

 HSA   Numeric code designating the geographical   OSHPD  

     location of the hospital as assigned by the  

    Federal Department of Health and Human  

    Services  

Population Characteristic 

Population Density # of people per square mile in MSA     RAND  
                        website  

_____________________________________________________________________ 

OSHPD indicates the Office of State-wide Planning and Development, DRG refers to the diagnostic 
related group, MSA refers to the metropolitan statistical area, ARF refers to the Area Resource File 
RAND refers to the non-profit organization RAND Corporation. 

 

Dependent Variable 

 The dependent variable in this study is the change in total RN mean productive 

hours per patient day between 1999/2000 and 2005/2006, with regular employee and 

registry nurses combined. Measures of staffing are used to represent whether the 
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organization increased or changed staffing as a response to the new regulation and will be 

discussed in the following section3. 

Staffing 

The main focus of this study is the change in medical/surgical RN staffing between 

1999/2000 and 2005/2006. Baseline (1999/2000) and contemporary (2005/2006) 

measures of total RN staffing in the medical/surgical cost center were extracted from the 

OSHPD database. RN staffing was measured as productive hours per patient day.  

Productive hours are defined as hours worked including education, meetings, and 

orientation, and excluding vacation, holiday, and sick leave. The change in total RN 

staffing measure includes both registered nurses (RN) and registry nurses (also known as 

contract, agency, and traveling nurses). Registry nurses are predominately registered 

nurses (as opposed to LVNs), and thus are assumed to be a component of total RN 

staffing. The nurse-to-patient ratio mandate allows up to 50% of the nursing staff to be 

Licensed Vocational Nurses. However, because they have a highly restricted scope of 

practice in California’s acute care hospital settings they were not included in the change 

in total RN staff measure.  

Predictor and Control Variables 

Internal Environment  

The internal hospital environment has an influence on the strategies and subsequent 

adaptations an organization can employ. Baseline staffing levels, wages, size (number of 

beds), occupancy rate, case mix index, length of stay, type of ownership (for-profit, not-

                                                 
3 Other measures used in the literature to represent staffing include FTEs, hours per patient day (includes productive 
and non-productive hours), proportion of specific category of nurse staffing in total RN staffing, and nurse-to-patient 
ratios (Spetz, Donaldson, Aydin & Brown, 2008). Medical/surgical RN & registry nurses are the focus of this study.  
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for-profit, government), teaching status, scope of services/technology (Saidin index4), 

and payer mix are measures of the internal hospital environment and were used as 

predictors in the model. A detailed discussion of the rationale for choosing these 

variables will be presented next. 

Baseline Staffing  

Baseline (1999/2000) medical/surgical total RN staffing mean productive hours per 

patient day prior to the implementation of the nurse-to-patient was used to predict 

staffing levels after the mandate went into effect (2005/2006). Hospitals that had higher 

baseline staffing needed to change their staffing less than did hospitals with lower 

baseline staffing.  Thus, the magnitude of change in staffing may not have a linear 

relationship to baseline staffing. Based on the descriptive analysis, this measure was 

categorized into three groups representing hospitals staffing at an average near the 2004 

mandated 1:5 nurse-to patient ratio for medical/surgical units (reference group was 

comprised of those hospitals staffing between 4.0-6.0 mean productive hours per patient 

day), those above the ratio (greater than 6.0 mean productive hours per patient day), and 

those below with mean productive hours per patient day less than 4.0.  

The reference category reflects a general estimate of the medical/surgical nurse-to-

patient ratio of 1:5 by using mean productive hours per patient day with the calculation: 

24 hours/ mean productive hours per patient day = number of patients per nurse. If mean 

productive hours per patient day were 4.0 then the nurse-to-patient ratio would be 1:6, 5.0 

mean productive hours per patient day would be 1:4.8, and 6.0 mean productive hours per 

                                                 
4 The Saidin index (Spetz & Baker, 1999) was calculated as the weighted sum of the number of 
technologies and services available in a hospital, with the weights being the percentage of hospitals in the 
country that do not have the technology or service. The index rises with the addition of technologies that 
are relatively rare than with the addition of technologies that are more common. 
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patient day would be 1:4. Although this calculation can approximate mean productive 

hours with nurse patient ratios it is important to note that patient days may be more or 

less than twenty-four hours (hospital daily census is typically reported as the number of 

patients at midnight) and productive hours may include hours for nurses not providing 

direct patient care (which may result in higher nurse-to-patient ratio estimates). 

Additionally, a study conducted by Spetz, Donaldson, Aydin & Brown (2008) found 

higher mean productive hours for staffing calculations using hospital-wide (OSHPD’s 

HAFD) data when compared to calculations from data reported at the unit level 

(California Nursing Outcomes Coalition). Staffing was tested as both a main and 

interaction effect. Specifically, change in LVN and change in nurse aid mean productive 

hours per patient day were interacted separately with the baseline total RN staff levels. 

Neither the main effects of these measures nor change in LVN nor nurse aid mean 

productive hours per patient day was found to be significant.  These measures were 

subsequently removed from the analysis. 

Wage 

Medical/surgical registered nurse wages were obtained from the OSHPD dataset 

and are reported as average hourly wage.  Wages were adjusted for inflation using the 

California Consumer Price Index from 2005 and 19995. Two wage variables were used as 

predictors of the change in RN staffing: the baseline RN wage in 1999/2000 and the 

change in RN wage between 1999/2000 and 2005/2006. Wage changes could be 

endogenous6 with changes in total RN staffing. However, if the market is sufficiently 

                                                 
5 This information was obtained at: http://www.dir.ca.gov/dlsr/CPI/CPICalc.xls 
6 Endogeniety (also known as reciprocal causation, Singer & Willett, 2003) for this study would be if the 
value of the change in mean productive hours was influenced by wage and the wage was influenced by 
change in mean productive hours. 
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competitive, individual hospitals would offer the market wage and not have the power to 

set their own wage irrespective of the wages offered by surrounding hospitals. 

California’s hospitals are primarily in markets that have many competitors, suggesting 

that individual hospitals might not have any wage-setting power, thus lessening the risk 

of endogeniety of wages.   

To test this, a second regression equation was estimated with only hospitals in the 

largest urban locations7 in which hospitals almost certainly do not have wage-setting 

power. The change in wage coefficient was similar to the coefficient estimated in the 

regression with all hospitals (-0.0655/-0.0633). This finding supports the likelihood that 

across all hospitals in California, hospitals can be assumed to be “wage takers” rather 

than “wage setters” and, for this analysis, change in wage is exogenous to change in total 

RN mean productive hours per patient day. Wages and change in wages for all unit based 

staff (LVN, clerical, nurse aid and registry nurse) were initially entered into the model 

but subsequently eliminated as they were found not to be significant to the prediction of 

changes in total RN productive hours. 

Size 

Hospital size, measured as the number of beds indicates the capacity of the hospital.  

Several studies have found that larger hospitals (hospitals with more beds) have lower 

costs and are more profitable (Trinh & O’Connor, 2000; Young, Burgess, Desai & 

Valley, 2002; Harrison & Sexton, 2004). Also, larger hospitals may have more resources 

from which to develop and implement staffing strategies. Three of the nurse staffing 

studies reviewed in chapter 2 included a control variable for number of beds (McCue et 

al., 2003, Mark et al., 2004; Mark et al., 2005).  For this study, available beds were used 
                                                 
7 These were Health Services Areas 2, 4, 5,7,11 and 13. 



 

  

54

as the measure of size. Although OSHPD reports the number of staffed beds, 

inconsistency in reporting makes this measure less reliable than available beds. Size was 

tested as both a main effect and as a possible interaction effect with baseline nurse 

staffing (i.e., mean productive hours per patient day). The interaction was found not to be 

significant and was subsequently removed from the analysis. 

Occupancy Rate 

Staffing needs are determined by the number of patients requiring care, and thus 

hospital occupancy is an important control variable. Hospitals with a higher occupancy 

rate require more staff, holding hospital size constant. The OSHPD database includes a 

measure of hospital occupancy rate as the percentage of facility beds occupied during the 

reporting period (OSHPD, 2007). It is calculated by dividing patient days by the number 

of bed days available.  The number of bed days available is computed by OSHPD as the 

number of licensed beds, excluding those beds in suspense, multiplied by number of 

calendar days in the reporting period.  The ratio of patient days to available bed days is 

multiplied by 100 to convert it to a percentage.  

Case Mix Index 

Case mix is a measure of the complexity of care required or the relative proportion 

of complex cases for which the hospital provides care (Fetter, Shin, Freeman, Averill & 

Thompson, 1980). A case mix index (CMI) is available in the OSHPD database and can 

be used as a proxy for resource utilization that may differ between hospitals (OSHPD, 

2007). A hospital with a higher cmi value generally has a more severely ill patient 

population. The more complex the care, the greater the requirements for staffing hours, 
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both direct care providers and support staff. Higher case mix index values are associated 

with urban and teaching hospitals.   

Length of Stay 

Patient length of stay (LOS) is measured for a single episode of hospitalization. The 

average LOS for a hospital can be computed from the OSHPD database dividing total 

patient days by total hospital discharges for each facility (OSPHD Glossary of Terms, 

2007). The baseline 1999/2000 length of stay and change in length of stay (the difference 

between 1999/2000 and 2005/2006) were used as explanatory variables, because it affects 

hospital financial performance through the mechanism of reimbursement and 

subsequently, availability of resources to implement possible staffing strategies. The 

longer the patient is in the hospital receiving care, the more services are being provided 

and the cost is greater. Hospitals have a financial incentive to provide care as efficiently 

as possible in order to maximize their financial performance (Younis, 2004). Specifically, 

if a hospital is paid more or less than the cost of providing that care, hospital revenues 

and expenses are affected.  

Type of Ownership 

The majority of the studies have found that for-profit hospitals have better financial 

performance than not-for-profit hospitals (Clement, McCue, Luke, Bramble, Rossiter, 

Ozcan & Pai, 1997; Thorpe, Florence & Seiber, 2000; Clement & Grazier, 2001; Trinh & 

O’Connor, 2000). More profitable hospitals or hospitals with higher operating margins 

have more resources available from which to develop and implement staffing strategies. 

Conversely, because for-profit hospitals have shareholders or owners to pay, they may be 

more constrained and not want to divert those profits to staffing. Also, hospitals with a 
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primary goal to make a profit may employ staffing strategies that substitute less 

expensive staff for more costly staff. Additionally, they may reduce the amount of staff 

not providing direct patient care in order to control labor costs. Type of ownership 

(government and profit, with not-for-profit as the reference group) was tested as an 

independent variable and as interacted with baseline nurse staffing (mean productive 

hours per patient day). The interaction was found not to be significant and was 

subsequently removed from the analysis. 

 System Affiliation 

Hospitals that belong to a healthcare system may have access to more resources that 

allow a broader array of strategies and subsequent staffing adaptations than those 

unaffiliated with a system. Conversely, system administrative leaders may mandate 

system-wide strategies that may hinder an individual hospital from creating strategies 

specific to their own individual needs.  There is mixed evidence in the economic 

literature on the influence of system affiliation on the financial performance of hospitals. 

Some studies found better financial performance when a hospital was a part of or 

affiliated with a healthcare system while others either found no difference or worse 

financial measures (Mobley & Magnussen, 2002; McCue et al., 2003; Mark et al., 2004 

& 2005; Wilcox-Gok, 2002; Tennyson & Fottler, 2000; Young, et al., 2002;  and Bazzoli, 

Chan, Shortell & D’Aunno, 2000). System affiliation (yes/no) was tested as both an 

independent variable and interacted with nurse staffing (mean productive hours per 

patient day). The interaction was found not to be significant and was subsequently 

removed from the analysis. 
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Saidin Index 

 The Saidin Index is a measure that represents the service and technology an 

individual hospital offers, relative to other hospitals. The calculation is the weighted sum 

for various services or technology offered, with each weight being the percentage of 

California hospitals that do not have that service. Hospitals with more services and higher 

technology will need more staff and a more skilled workforce than a hospital with lower 

technology and fewer services.  

Payer Mix 

Payer mix refers to the proportion of reimbursement received from a specific type 

of payer: Medicare, Medicaid, self-pay, insurance: HMO or indemnity. Because 

reimbursement rates differ by source of payment, payer mix affects financial 

performance, and subsequently may affect staffing strategies. The OSHPD database 

provides a breakdown of inpatient revenues by payer category. For this study, one 

variable for payer mix was created, measuring the share of patients financed by payers 

with the leanest reimbursement rates. This share includes: Medi-Cal (traditional and 

managed care), county indigent programs (traditional and managed care), other indigent 

and other payers. A detailed description of this category by payer group is provided in the 

table below.  

Table 3.4 
Payer Groups as Percent of Payer Mix 
________________________________________________________________________ 
Payer Group    1999/2000   2005/2006 
________________________________________________________________________ 
Medi-Cal  
 Traditional   60.30%   60.43% 
 Managed Care   13.07%   16.14% 
________________________________________________________________________ 
         (table continues) 
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Table 3.4 (cont.) 
________________________________________________________________________ 
Payer Group    1999/2000   2005/2006 
________________________________________________________________________ 
County Indigent Program 
  Traditional   7.30%    6.94%   
 Managed Care   0.08%    0.36% 
Other Indigent Payers  0.99%    3.51% 
Other Payers    18.27%   12.62% 
________________________________________________________________________ 

 

External Environment 

The external environment includes both market and population characteristics. The 

economic literature suggests that market characteristics such as the prevalence of health 

maintenance organization (HMO) and the amount of competition among hospitals 

(represented as the Herfindahl-Hirschman Index) may influence staffing strategies and 

the financial performance of hospitals. Definitions of HMO penetration and Herfindahl-

Hirschman index follow. 

HMO Penetration 

HMO penetration is measured as HMO enrollment as a percent of total health 

service area (HSA) population. Studies have found that hospitals in areas with a high 

share of HMO penetration have worse financial performance than hospitals in other areas 

(Shen & Melnick, 2004; Clement, et al., 1997; Clement & Grazier, 2001; Young, 

Burgess, Desai & Valley, 2002).  Price competition brought about by managed care’s 

selective contracting - awarding a contract for providing care to their enrollees to the 

hospital that offers the lowest price - affects the financial performance of acute care 

hospitals (Melnick, et al., 1992). As the market power of an HMO increases, it is able to 

negotiate lower reimbursement rates with hospitals. The more enrollees the HMO has, the 
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more economic pressure they can exert on hospitals to reduce the amount of 

reimbursement they are willing to accept (Zwanziger, et al., 2000). Conversely, if there 

are multiple HMOs in the market, the individual power of the HMO is diminished by 

competition with the other HMOs. 

Competition 

Another market factor is competition. For this study, competition is measured by 

the Herfindahl-Hirschman index (HHI).  The HHI is computed as the sum of squared 

market shares, where market share is defined as the ratio of a hospital’s beds to all beds 

in a health services area (HSA). When there are more hospitals in a service area, each 

individual hospital has less power to negotiate reimbursement rates. Three of the nurse 

staffing studies discussed in the literature review included the HHI as a control variable 

in their statistical model for number of beds (McCue et al., 2003, Mark et al., 2004; Mark 

et al., 2005). 

Health Services Areas 

 There are 14 health services areas in California. HSAs are a designation based on 

the geographical location of the hospital, as defined by the Federal Department of Health 

and Human Services.  The HSAs for California are:  Northern California, Golden Empire, 

North Bay, West Bay, East Bay, North San Joaquin, Santa Clara, Mid-Coast, Central, 

Santa Barbara/Ventura, Los Angeles County, Inland Counties, Orange County and San 

Diego/Imperial. According to the Health Resources and Services Administration (2009), 

these designations were created to assist in health planning activities and were utilized in 

missing wage regression computation to represent the market areas of hospitals.  
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Population Factors 

Population characteristics comprise the last sub-category of variables representing 

the external environment that may influence the choice of staffing strategies and 

adaptations made by acute care hospitals. The economic literature suggests that the local 

population over the age of 65, the unemployment rate; per capita income, and population 

density may influence the financial performance of hospitals. All four measures were 

initially used in the model but concerns of over-model specification and lack of 

significance resulted in retaining only population density as the sole variable representing 

population characteristics. 

Population Density 

 Population density measures the degree of urbanization of a region, and may 

control for differences in areas with small, moderate or large population of potential 

patients. The Area Resource File contains a measure of population density which is the 

number of people per square mile per county. Population density is an important measure 

as rural hospitals may generate less revenue per bed than urban hospitals (Younis, 2003).  

Procedures 

 This next section is presented in two parts. The first section 

itemizes the data 

preparation steps taken for this study, while the second outlines the 

analytical steps.  The analytical steps are presented more fully in 

Chapter 4. 

Data Preparation 
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 1. Access to the Hospital Annual Financial Disclosure Report was obtained 

from the Center for California Health Workforce Studies at the 

University of California, San Francisco. The Area Resource Files for 

California counties was downloaded from 

http://datawarehouse.hrsa.gov/default.htm. Case Mix Index data was 

obtained from OSHPD’s website: 

http://www.oshpd.ca.gov/HID/Products/PatDischargeData/CaseMixIndex/defau

lt.asp and System Affiliation data also were obtained from the OSHPD 

website at: 

http://www.oshpd.ca.gov/hid/Products/Hospitals/AnnFinanData/PivotProfles

/default.asp Population density datum for California counties was 

obtained from the RAND Corporation at: 

http://ca.rand.org/stats/community/popdensity.html 

2. Explanatory variables were manipulated as follows: 

a. Baseline medical/surgical total RN productive hours was computed 

as the sum of RN and registry nurse hours. Next, the measure was divided 

by patient days; creating a measure of mean productive hours per patient 

day. Then, three categories were created: a reference group (those hospitals 

staffing between 4.0-6.0 mean productive hours per patient day), the ‘above’ group (those 

above the ratio: greater than 6.0 mean productive hours per patient day), and the ‘below’ 

group (those below with mean productive hours per patient day less than 4.0). 
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b. A single variable for payer mix was created to measure the 

hospital’s share of revenues from six of the ten payer categories8: 

Medi-Cal (traditional and managed care), county indigent programs 

(traditional and managed care), other indigent and other payers. 

c. Type of ownership originally had eleven designations and was 

recoded into three categories: for-profit, not-for-profit and 

government. For-profit includes individually owned, partnership, and 

corporation. Not-for-profit includes church, corporation, and other. 

Veteran’s Administration hospitals and other federal hospitals were not 

required to submit the Hospital Annual Financial Disclosure Report so 

are not included in this study. Government includes state, county, 

city/county, city, and district. Non-profit was the reference group. 

d. System affiliation was dichotomized as yes or no with yes coded 

as 1 and no coded as 0.  

  e. Missing data for medical/surgical registered nurse staff wages 

(number of hospitals missing medical/surgical RN wages in 1999/2000=19 

and 2005/2006=5) was imputed using a multiple regression equation: yi= 

βo+ β1xi1 + β2 xi2 + β3 xi3 + β4xi4+ ei 

Where, 

                                                 
8 Included categories: Medicare-Traditional, Medicare-Managed Care, Medi-Cal-Traditional, Medi-Cal-
Managed Care, County Indigent Programs-Traditional, County Indigent Programs-Managed Care, Other 
Third Parties-Traditional, Other Third Parties-Managed Care, Other Indigent and Other Payors 
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y=predicted wages (for each staffing category) 

x1=variables representing region (HSA dummy coded 2-14, with 1 as the reference 

group) 

x2=variables representing hospital size (available beds) 

x3=variables representing service mix (case mix index) 

x4=variable representing ownership type (profit, government with non-profit as the 

reference group) 

 This equation was estimated for all observations with wage data available.  The 

R-squared statistic for this equation was 0.54129 for the medical/surgical registered nurse 

wage in 1999/2000 and 0.62579 for 2005/2006. The coefficients from the equation were 

used to compute predicted values of wages for hospitals with missing data. As there was 

large regional differences in wages across California, health services areas were included 

in the model. Also, as described above, hospital size, case mix index, and type of 

ownership impact the financial status of hospitals and therefore were thought to be good 

predictors for wage imputation. 

 f. Baseline medical/surgical RN wages (1999/2000) were adjusted for inflation 

using the difference between California Consumer Price Index in 2005 and 1999. The 

calculation was: adjusted baseline medical/surgical RN wages=baseline medical/surgical 

RN wage*CA CPI-2005/CA CPI-1999. Change in medical/surgical RN wages was 

calculated by taking the difference between wage in 2005/2006 and the adjusted wage in 

1999/2000.  
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 g. Outliers in medical/surgical total RN staffing mean productive hours per patient 

day (more than three standard deviations above or below the mean) were excluded from 

the analysis.  

Analysis Steps 

The specific aims of this study are: 

 Aim 1: Identify and describe nurse and ‘non-nurse’ staffing changes in mean 

productive hours per patient day or service volume. 

  Aim 2: Examine the association between hospital characteristics (e.g., location, 

type of ownership and bed size) and changes in inpatient nurse staffing levels in 

California acute care hospitals between 1999/2000 and 2005/2006, controlling for 

baseline hospital characteristics, market and population factors, and changes in these 

factors. 

Descriptive Statistics 

 Demographic data were obtained for each hospital in the study. Frequency, 

percent, and measures of central tendency were employed to summarize characteristics 

and evaluate the data, as appropriate. Descriptive analysis was conducted on all 

independent and dependent variables. A detailed presentation of these findings is in 

Chapter 4.   

Matched Paired T-Tests 

 A matched paired t-test was performed for all nurse and ‘non-nurse’ staffing 

categories to determine if there were statistically significant differences in mean 

productive hours per patient day or unit of service between the 1999/2000 and 2005/2006 

values (see Table 4.1 for results). Differences were the most notable for medical/surgical 
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registered and registry categories of nurse staffing, and thus are the focus of the 

regression analysis. 

Regression Analyses  

An ordinary least squares multiple regression was performed to determine the 

association between changes in medical/surgical total RN (RN and registry) staffing and 

individual hospital, market and population characteristics. Analysis of predictor and 

control variables indicated little variation between baseline (1999/2000) and 

contemporary (2005/2006) values except for medical/surgical RN wages, length of stay 

and percent insured. Thus, baseline measures were utilized in the analysis except as noted 

above. Change in medical/surgical RN wages, length of stay and percent insured was 

calculated as the difference between 1999/2000 and 2005/2006 values and were 

predictors in the model.   

First, a test of correlation was performed to evaluate the relationship between 

variables. If the independent variables are highly correlated with each other, the 

regression equation could produce large standard errors, which are indicative of 

imprecise estimates of the regression coefficients. Methods to address this issue could 

include deleting the variable(s) or modifying the regression equation, possibly through 

principle components or centering9 the independent variables (Glantz & Slinker, 2001). 

Multicollinearity between measures for market and population factors was indicated 

through these analyses.  Consequently, two measures that represented market: HMO 

                                                 
9 Using principle components as independent variables can resolve issues of multicollinearity. For specifics 
on this technique see: http://ocw.mit.edu/NR/rdonlyres/Sloan-School-of-Management/15-062Data-
MiningSpring2003/327B0A6E-75B5-4E5D-9822-DF347B4268C1/0/PClecture.pdf or Glantz & Slinker 
(2001) pg. 230-237. Centering is performed by computing a mean value for the independent variable and 
replacing the original value of that variable with the difference in the mean. 
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penetration and Herfindahl-Hirschman Index; and one measure that represented 

population factors: population density was utilized. 

Next, in preparation for the multiple linear regression, tests of the assumptions of 

linear relationships between the independent variables and the outcome variable, and that 

the error terms have the same variance around the mean and are not correlated to each 

other (Polit & Hungler, 1999) were conducted. Heteroskedasticity (correlation of error 

terms) was present between hospitals in the same health services areas.  Consequently, a 

correction was made in the regression model by using the “robust” standard errors 

programming option in STATA.  

A non-linear relationship was suspected between baseline total medical/surgical nurse 

staffing and changes in total medical/surgical nurse staffing. Several approaches were 

used to account for this possibility.  First, the equation was estimated including squared 

baseline medical/surgical staffing. Second, natural logarithms were taken of these 

predictors and the dependent variable.  Neither square nor log transformations were 

significant for models with just the baseline measure transformation or the transformation 

of both the outcome and predictor medical/surgical total RN staffing variables.  A third 

approach was to create categorical variables to measure baseline staffing levels, thus 

allowing the relationship between baseline staffing and staffing changes to have an 

unstructured, nonlinear relationship.  To develop categories, hospital hours per patient 

day were compared the mandated nurse-to-patient ratios, i.e., hospitals near the mandated 

1:5 nurse-to-patient ratio (mean productive hours per patient day of 4.0-6.0) in 

1999/2000, with those hospitals staffed above the ratios (mean productive hours per 

patient day above 6.0) and those below the mandated nurse-to-patient ratios (mean 
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productive hours per patient day less than 4.0). The reference category reflects a general 

estimate of the medical/surgical nurse-to-patient ratio of 1:5 by using mean productive 

hours per patient day with the calculation: 24 hours/ mean productive hours per patient 

day = number of patients per nurse. If mean productive hours per patient day were 4.0 

then the nurse-to-patient ratio would be 1:6, 5.0 mean productive hours per patient day 

would be 1:4.8, and 6.0 mean productive hours per patient day would be 1:4.  

The next section presents a discussion of the specific statistical analysis for aim 2 

in the study. 

 Aim 2: Examine the association between hospital characteristics (e.g., location, 

type of ownership and bed size) on changes in inpatient nurse staffing levels in California 

acute care hospitals between 1999/2000 and 2005/2006, controlling for baseline (i.e., 

1999/2000) hospital characteristics, market and population factors and changes in these 

factors. Ordinary least squares regression was performed to learn whether specific 

hospital characteristics, market factors, and population factors (Figure 2.1, page 39) have 

an effect on change in medical/surgical total RN staffing levels. Thus change in 

medical/surgical total RN staffing mean productive hours per patient day was the variable 

of interest. The model had the general form: 

 yi= βo+ β1xi1 + β2 xi2 + β3 xi3 + β4xi4+ ei 

Where, 

y=change in nurse staffing levels (productive hrs per pt day) 

x1 = variable representing nurse staffing level at baseline (1999/2000)  

x2 = variables representing hospital characteristics  

x3 = a variables representing market factors  
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x4 = a variable representing population factors  

 Change in medical/surgical total RN staffing (y) was measured as 

medical/surgical registered nurses plus registry nurse staff mean productive hours per 

patient day. Other unit-based staff (LVN, nurse aid and clerical) were introduced into the 

model but were subsequently removed as they were not found to be significant predictors 

of change in medical/surgical total RN mean productive hours per patient day. Separate 

equations were estimated with interaction terms to test whether there were combined 

effects of baseline nurse staffing and hospital size, type of ownership (profit and 

government), system affiliation, type of payer (percent Medicare and percent insurance), 

HMO penetration and population density. Both main effects and the interaction terms 

were simultaneously entered in to the model.  None of the interaction coefficients were 

significant and thus were not retained in the model. 

 In summary, this study utilized the Hospital Annual Financial Disclosure Report 

submitted to the California Office of State-wide Planning and Development to perform a 

secondary analysis between two time points: 1999/2000 and 2005/2006. This study was 

conducted to examine the association of hospital characteristics, market and population 

factors on changes in medical/surgical total RN staffing. Hospitals included in this study 

were California general acute medical/surgical facilities with reports for both 1999/2000 

and 2005/2006 reporting periods. Statistical analyses included descriptive analysis, 

matched-paired t-tests and multiple regressions. A detailed presentation of the findings 

from these analyses is presented in the next chapter. 
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CHAPTER FOUR: RESULTS 

 This chapter presents the results of this study, identifying and describing changes 

in nurse and ‘non-nurse’ staffing.  The central question is: What is the association 

between hospital characteristics (e.g., location, type of ownership and bed size) and 

changes in  inpatient nurse staffing levels in California acute care hospitals between 

1999/2000 and 2005/2006?  The results demonstrate that although two categories of 

nurse staff increased, three others remained the same, and individual hospital 

characteristics shown to be significant predictors in the previous literature did not predict 

changes in this study.  

 Descriptive statistics were used to explore the characteristics of the outcome and 

predictor/control variables, and will be presented first. Second, results from the matched-

pairs t-tests will be discussed. T-tests were conducted to determine if the changes in mean 

productive hours (per patient day or service volume) for nurse and ‘non-nurse’ staffing 

categories, identified in the descriptive analysis, were statistically significant. Finally, 

results from the multiple regression analysis will be presented.  Multiple regression was 

performed to measure the association between medical/surgical total (registered nurse 

and registry nurse) RN mean productive hours and individual hospital characteristics, 

controlling for market and population factors.  

Descriptive Analysis 

 There were 273 California general acute hospitals that met the inclusion criteria 

for this study and were included in this analysis. Their characteristics are shown in Table 

4.1. This table was organized according to the dimensions of the theoretic framework 

(internal environment: individual hospital characteristics; and external environment: 
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market and population characteristics) and presents the predictor and control variables 

used in the analysis.  

 During the study period, the mean number of licensed beds decreased slightly, 

and the mean occupancy rate increased by about 10%. Mean length of stay decreased, 

while the case mix index remained relatively stable. The mean percentage of traditional 

Medicaid patients remained constant, while the mean percentage of managed care 

Medicaid recipients increased by about 3%.  The percentage of other indigent payers 

increased from one percent to three and a half percent while other payers decreased by 

6%. The majority of the hospitals in this study are classified as urban (91.9 %) and 

slightly over half are not-for-profit. This latter group declined slightly over the study 

period, from 59% to 57.1% of hospitals. Just under half of all hospitals were affiliated 

with a health care system (46.9%), and this share did not change over the study period. 

Mean wages for registered nurses increased from 1999/2000 to 2005/2006 by nearly 9%, 

adjusted for inflation.  

Table 4.1 

Descriptive Table of Predictor/Control Variables 
n=273 
________________________________________________________________________ 
 
Hospital Characteristics     Measures 
________________________________________________________________________ 
      Range  Mean  SD  
Licensed Beds  
  1999/2000   30-983  219  151.47 
  2005/2006   30-961  229  160.33   
Occupancy Rate 
  1999/2000   0.15-0.88 0.53  0.135 
  2005/2006   0.17-0.90 0.58  0.145 
________________________________________________________________________ 
         (table continues) 
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Table 4.1 (cont.) 
_______________________________________________________________________ 
 
Hospital Characteristics     Measures 
________________________________________________________________________ 
      Range  Mean  SD  
Length of Stay  
  1999/2000   2.09-32.12 5.78  3.21  
  2005/2006   2.58-22.24 5.50  2.52 
Saidin Index:     2.33-19.08 9.62  3.73 
 (Scope of services/technology) 
Case Mix Index 
  1999/2000   0.63-1.90 1.07  0.20 
  2005/2006   0.58-2.19 1.08  0.23 
Payer Mix: (Medicaid, Indigent, Other) 
  1999/2000   0.29-95.14 27.05  19.17 
  2005/2006   1.05-90.10 30.32  18.98 
Wages 
 Med/Surg RN 
  1999/2000   12.60-45.70 31.68  5.47 
  2005/2006   23.01-60. 24 40.66  6.58 
Location      Total   % 
 Rural      22   8.1  
 Urban      251   91.9 
Type of Ownership 
 Profit 
  1999/2000    66   24.2 
  2005/2006    68   24.9 
Non-Profit 
  1999/2000    161   59.0 
  2005/2006    156   57.1  
Government 
  1999/2000    46   16.9 
  2005/2006    49   18.0 
System Affiliation      
 Yes      128   46.9 
 No      145   53.1 
________________________________________________________________________ 
 
Population Characteristic     Measure 
________________________________________________________________________ 
      Range  Mean  SD 
County 
Population Density (per square mile)  2-16987 1608.58 2757.13 
______________________________________________________________________ 
         (table continues) 
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Table 4.1 (cont.) 
_______________________________________________________________________ 
 
Market Characteristics      
________________________________________________________________________ 
      Range  Mean  SD  
Hirschman-Herfindahl Index:   0.014-0.22 0.06  0.05 
 (Measure of concentration)       
HMO Penetration    0.0-0.74 0.42  0.16   
________________________________________________________________________ 
 
 
Mean Productive Hospital Staffing Hours 

 As stated in aim 1, this study seeks to identify and describe changes in both nurse 

and ‘non-nurse’ staffing from 1999/2000 to 2005/2006. This section describes the 

findings for medical/surgical units and hospital-wide. As shown in Table 4.2, mean 

productive hours per patient day for regularly-employed RNs increased by nearly an 

additional hour in medical/surgical units over the study period. Medical/surgical registry 

nurse hours per patient day also increased by more than one half hour. Both of these 

changes were statistically significantly different from zero, according to t-tests.  The 

change in combined regular employee and registry RN staffing also was statistically 

significant.  Increases are not observed for LVN, aide, and clerical/administrative hours 

per patient day.   

 Hospital-wide staffing showed similar patterns as the medical/surgical units: 

registered nurse and registry nurse mean productive hours per patient day increased, and 

there was little change in licensed vocational nurse (LVN), nurse aid, and 

clerical/administrative staffing per patient day. Also, as shown in Table 4.2, t-tests show 

that RN regular employee, registry nurse, and combined employee and registry RN hours 

per patient day increased significantly.  The remaining staffing categories did not 
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demonstrate a significant difference in mean productive hours per patient day between 

1999/2000 and 2005/2006. Because there were greater changes in mean productive hours 

per patient day for medical/surgical units than for total daily hospital services registered 

nurses and registry nurses; and as total daily services includes multiple types of hospital 

units (i.e. pediatrics, intensive care, labor and delivery, etc.) with differing nurse-to-

patient ratios, the focus of the regression analysis was restricted to changes in nurse 

staffing on medical/surgical units.  

‘Non-nurse’ Staffing 

 Another study question was whether hospitals, faced with increased nurse labor 

budget requirements, would choose to reduce the level of ‘non-nurse’ staff not protected 

by the legislated nurse-to-patient ratios. Table 4.2 shows that mean productive hours 

increased in two staffing categories: diagnostic radiology and respiratory therapy. Other 

categories (clinical laboratory, physical therapy, pharmacy, and total general services) 

experienced only small changes in mean productive staffing hours per patient day or per 

service volume.  However, results of the t-tests found that there were significant changes 

in hours per patient day or service for clinical laboratory, diagnostic radiology, 

respiratory therapy, and pharmacy staff. Each of these categories had a small increase in 

mean productive hours per patient day or service, except for clinical laboratory which had 

a decrease in staff from 1999/2000 to 2005/2006. No significant differences were found 

for the physical therapy and total general services staff categories (Table 4.2). These 

findings fail to support the assumption that hospitals would trade-off these staff to 

increase nurse staffing. 
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Table 4.2  

 Mean Productive Hospital Staffing Hours per Patient Days or Service Volume 
________________________________________________________________________ 
 
Outcome Variables     Measures 
________________________________________________________________________ 
    n Range  Mean SD Sig. (2-tailed)  
Nurse Staffing 
Medical/Surgical RN 
  1999/2000 273 1.74-10.41 4.36 1.36  
  2005/2006 273 1.58-16. 54 5.16 1.67 0.000 
Medical/Surgical LVN 
  1999/2000 263 0.00-5.66 0.92 0.80 
  2005/2006 265 0.00-6.27 0.95 0.87 0.932 
Medical/Surgical Registry 
  1999/2000 273 0.00-2.90 0.30 0.40 
  2005/2006 273 0.00-5.17 0.88 0.89 0.000 
Medical/Surgical Aid 
  1999/2000 265 0.00-5.88 2.26 1.08 
  2005/2006 270 0.01-8.27 2.37 1.15 0.263 
Medical/Surgical Clerical/Adm. 
  1999/2000 255 0.00-2.77 0.64 0.43 
  2005/2006 258 0.00-3.60 0.70 0.47 0.127 
Medical/Surgical Total RN (RN+ Registry) 
  1999/2000       273 1.84-11.69 4.66 1.65 
  2005/2006 273 1.58-18.58 6.04 1.71 0.000 
Nurse Staffing 
Hospital-wide RN 
  1999/2000 273 0.80-13.45 5.50 1.96 
  2005/2006 273 0.53-14.15 5.98 2.06 0.000 
Hospital-wide LVN 
  1999/2000 265 0.05-3.39 1.05 0.67 
  2005/2006 269 0.01-4.74 0.98 0.72 0.448 
Hospital-wide Registry 
  1999/2000 273 0.00-2.57 0.35 0.41 
  2005/2006 273 0.00-5.57 0.92 0.86 0.000 
Hospital-wide Aide 
  1999/2000 270 0.01-6.69 2.08 1.02 
  2005/2006 270 0.20-5.16 2.10 0.86 0.615 
Hospital-wide Clerical/Adm. 
  1999/2000 260 0.00-2.82 0.65 0.43 
  2005/2006 264 0.00-3.31 0.69 0.45 0.175 
________________________________________________________________________ 
          (table cont.) 
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Table 4.2 (cont.)  
 _______________________________________________________________________ 
 
Outcome Variables     Measures 
________________________________________________________________________ 
    n Range  Mean SD Sig. (2-tailed)  
Nurse Staffing (cont.) 
Hospital-wide Total RN (RN+Registry) 
  1999/2000 273 0.80-15.74 5.85 2.04 
  2005/2006 273 1.15-15.19 6.89 2.21 0.000 
‘Non-nurse’ Staff 
Clinical Lab 
  1999/2000 261 0.05-1.07 0.23 0.11 
  2005/2006 265 0.01-0.99 0.20 0.11 0.000 
Radiology 
  1999/2000 272 0.03-2.59 0.53 0.41 
  2005/2006 267 0.21-3.67 1.27 0.49 0.000 
Respiratory Therapy 
  1999/2000 259 0.00-4.06 0.35 0.33 
  2005/2006 255 0.00-4.08 0.83 0.39 0.000 
Physical Therapy 
  1999/2000 223 0.01-5.37 0.65 0.52 
  2005/2006 231 0.00-4.97 0.60 0.43 0.149  
Pharmacy 
  1999/2000 251 0.02-2.17 0.64 0.28 
  2005/2006 250 0.02-1.66 0.71 0.26 0.000 
Total General Services 
  1999/2000 271 0.86-18.86 6.35 2.89 
  2005/2006 272 1.11-20.05 6.17 2.91 0.156 
________________________________________________________________________ 
Note. p ≤ .05 (2-tailed), Nursing and ‘non-nurse’ staffing variables are reported as mean productive hours 
and have been adjusted for patient days or units of service. 
 
 As discussed in the previous chapter, medical/surgical total RN baseline mean 

productive hours per patient day were categorized into three groups, with the reference 

group being those hospitals staffing at approximately the medical/surgical minimum 1:5 

nurse-to-patient ratio, those staffing below, and those staffing above. Prior to the 

implementation of the minimum nurse-to-patient ratio regulation, nearly 35% of hospitals 

in this study were staffing below the minimum 1:5 medical/surgical nurse-to-patient ratio, 

but by 2005/2006 that percentage decreased to 8.8%; nearly half were staffing  in the top 
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category by 2005/2006.  This suggests that the majority of hospitals in this study made an 

upward adjustment in their medical/surgical mean productive hours per patient day in 

response to the nurse-to-patient ratio mandate (see table 4.3). 

 Table 4.3 
Comparison of Medical/Surgical Total RN Staffing Categories in 1999/2000 & 
2005/2006 
________________________________________________________________________ 
Staffing Categories   1999/2000  2005/2006 
________________________________________________________________________ 
 
Above (mph/pd>6.0)   11.4% (n=31)  48.0% (n=131) 
 
Reference (mph/pd=4.0-6.0)  53.9% (n=147) 43.2% (n=118) 
 
Below (mph/pd<4.0)   34.8% (n=95)  8.8% (n=24) 
 
 Totals    100% (n=273)  100% (n=273) 
________________________________________________________________________ 
Mean productive hours per patient day is indicated as (mph/pd). The reference category reflects a general 
estimate of the medical/surgical nurse-to-patient ratio of 1:5 by using mean productive hours per patient 
day with the calculation: 24/mph/pd=number of patients per nurse. If mph/pd were 4.0 then the nurse-to-
patient ratio would be 1:6, 5.0mph/pd would be 1:4.8, and 6.0mph/pd would be 1:4.  
 

Hospital Characteristics on Medical/Surgical Nurse Staffing Levels 

 Ordinary least squares multiple regression was used to assess whether the 

observed changes in medical/surgical nurse staffing were associated with hospital and 

market characteristics. Change in nurse staffing was measured as the difference in mean 

productive hours per patient day between 2005/2006 and 1999/2000.  Change in mean 

productive hours per patient day was the dependent variable, and hospital, market, and 

population characteristics were the independent variables.  

 As seen in Table 4.4, hospitals with nurse staffing below 4.0 mean productive 

hours per patient day had a significantly larger change in mean productive hours than did 

hospitals with average mean productive hours per patient day (approximately 5 mean 
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productive hours per patient day) in 1999/2000. Hospitals staffing above 6.0 mean 

productive hours per patient day in 1999/2000 changed their staffing less as compared 

with hospitals with average mean productive hours per patient day. Predicted values at 

the means of the explanatory variables were computed for the ‘below’, ‘reference’ and 

‘above’ groups. The value for the reference group was 1.25 mean productive hours per 

patient day. For the ‘below’ group it was 2.06 mean productive hours per patient day, 

meaning that the hospitals in this group increased staffing by just over two hours per 

patient day than hospitals with average staffing (reference group) in 1999/2000. The 

predicted value for the ‘above’ group was -0.14, so these hospitals decreased staff 

slightly compared to hospitals in the ‘reference’ group.  

 Of the hospital and market characteristics included in the regression, the only 

ones found to be significantly associated with change in productive hours for 

medical/surgical nurses were size of hospital (b = 0.002, p=0.023),affiliation with a 

healthcare system (b=0.433, p=0.017), a higher amount of patients with payer source(s) 

that have poor reimbursement payer share (b=-0.019, p=0.005) and an increase in the 

amount of patients with poor paying reimbursement sources (b=-0.027, p=0.048). These 

results indicate the greater number of available beds in a hospital, the greater the increase 

in mean productive hours per patient day. Although the number of available beds were 

statistically significantly associated with change in staffing, the effect is practically of 

little importance, as an increase of 100 beds increases mean productive hours by 0.20.  

Being affiliated with a healthcare system is associated with a staffing increase that is 0.43 

mean productive hours per patient day greater than for hospitals that are not in a 

healthcare system. Hospitals with a larger percentage of patients who either had no payer 
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source or a payer source that provided poor reimbursement tended to increase their 

staffing at a lower rate   

 Other measures of individual hospital factors in the model were baseline wages 

and change in wages, baseline occupancy rate, baseline case mix index, baseline length of 

stay and change in length of stay, baseline type of ownership (government/profit), and 

baseline service/technology mix. These individual hospital factors did not have a 

significant association with the change in mean productive hours per patient day for 

medical/surgical registered and registry nurses. These individual hospital factors were 

interacted with the baseline staffing categories (“above” and “below” the average), and 

all interactions were statistically insignificant.   

Table 4.4 

Summary of Ordinary Least Squares for Predicting Change in Medical/Surgical Total RN 

Staff (RN & Registry Nurses) Mean Productive Hours. 

n= 273, R2 = 0.2816 
________________________________________________________________________ 
 
Variables in the model     Measures 
________________________________________________________________________ 
        b  Std. Error 
Individual Hospital Characteristics 
Constant                  0.8389  1.1875  
Baseline (1999/2000)  
‘Below’ Mean Productive Hours         ***0.8761  0.1831 
‘Above’ Mean Productive Hours          **-1.2497  0.4982 
Med./Surg. RN Wages                0.0489  0.0262   
Change in Med./Surg. RN Wages              -0.0654  0.0356 
Beds               **0.0021  0.0009   
Occupancy Rate                -0.4019  0.8140   
Case Mix Index                -0.1920  0.4659  
Length of Stay                  0.0686  0.0525  
Change in Length of Stay                0.0707  0.1202 
________________________________________________________________________ 
         (table continued) 
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Table 4.4 (cont.) 
________________________________________________________________________ 
 
Variables in the model     Measures 
________________________________________________________________________ 
        b  Std. Error 
Ownership Type  
 Government                 0.1580  0.3146 
 Profit                  0.1032  0.1991 
System Affiliation (yes)            **0.4331  0.1806 
Saidin Index (Scope of services/technology)             -0.0652  0.0415 
Payer Mix (Medicaid, Indigent, Other)         **-0.0189  0.0068 
Change in Payer Mix              *-0.0274  0.0138  
Market Characteristics 
Herfindahl-Hirschman Index     0.2348  2.8276   
HMO Penetration                -0.0936  0.7009 
Population Characteristics 
Population Density              *-0.00009 0.00004 
________________________________________________________________________ 
*p<0.05 level, **p<0.01 level, ***p<0.001 level. Baseline values are from report year 1999/2000. Baseline 
wages have been adjusted for inflation. Change values are the difference in values from report year 
1999/2000 and 2005/2006. Type of ownership reference group was Non-Profit.  
 
 In summary, descriptive analyses were conducted to identify and describe 

changes in mean productive hours (per patient day or service volume) for nursing and 

‘non-nurse’ staff between 1999/2000 and 2005/2006. Major findings indicated that while 

registered nurses and registry nurse (medical/surgical and hospital wide) increased, other 

nurse staffing (LVN, nurse aid and clerical) did not. Also, ‘non-nurse’ staffing (clinical 

laboratory, diagnostic radiology, respiratory therapy and pharmacy) had statistically 

significant increases in mean productive hours, however, physical therapy and total 

general services did not have statistically different changes in mean productive hours.  

These findings support that hospitals did make upward adjustment in nurse staffing (RN 

and registry) in response to the mandated nurse-to-patient ratios. However, this 

adjustment did not decrease mean productive hours of ‘non-nurse’ staff that were not 

protected by the legislated minimum nurse-to-patient ratios.    
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 For aim 2, a regression model was calculated to predict changes in mean 

productive hours for medical/surgical total registered nurse staff (registered nurses and 

registry nurses). The model found that hospitals with staffing above average in 

1999/2000 had a significant, negative change in mean productive hours, while hospitals 

with lower staffing than average had a significantly large, positive change in 

medical/surgical total RN mean productive hours. Thus, staffing levels at baseline 

significantly predicted changes in mean productive hours (per patient day) in 2005/2006. 

Individual hospital, market and population factors were not found to be as predictive as 

the literature suggested. A discussion of the meaning of these findings will be presented 

in the following chapter. 
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CHAPTER 5: DISCUSSION 

 This study is significant for its findings and for the questions it generates. This is 

the first known study to examine the changes in both nurse and non-nurse staff after 

California’s nurse-to-patient minimum staffing legislation was passed and went into 

effect in 2004. Four important conclusions are supported by this analysis: (1) mean 

productive hours per patient day of registered and registry nurses increased between 

1999/2000 and 2005/2006; (2) hospitals staffing above the minimum 1:5 nurse-to-patient 

ratio in 1999/2000 increased their staffing by a smaller amount between 1999/2000 and 

2005/2006; (3) unit-based support staff and non-nurse staff mean productive hours per 

patient day or per service were not reduced; and (4) baseline RN staffing levels were the 

primary predictor for change in total RN staffing per patient day. Individual hospital 

factors identified in the literature as predictors of nurse staffing were not as indicative in 

this study.  

This chapter reviews the findings and their importance in four sections: (a) 

a discussion of the meaning of findings presented in Chapter 4 and their 

congruence with the concepts of organizational theory and previous 

studies; (b) the significance of these findings; (c) the limitations of 

this study; and (d) the implications for future research.  

Meaning of the Findings 

 The first aim of this study was to identify and describe changes 

in nurse and non-nurse staffing from 1999/2000 to 2005/2006. Findings 

for Aim 1 showed mean productive hours per patient day for regular employee RNs 
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increased by nearly an additional hour in medical/surgical units from 1999/2000 (4.36) to 

2005/2006 (5.16). Medical/surgical registry nurse time per patient day also increased by 

more than one half hour. There was little change in hours worked per patient day for 

other medical/surgical nurse categories: licensed vocational nurses (LVNs), nurse aides, 

and clerical/administrative staff. Mean productive hours for non-nurse staffing indicated 

a large and statistically significant increase in two staffing categories: diagnostic 

radiology and respiratory therapy. The other categories (clinical laboratory, physical 

therapy, pharmacy, and total general services) showed only small changes in mean 

productive staffing hours (adjusted by patient days or service volume) from 1999/2000 to 

2005/2006. 

 T-test results showed changes in mean productive hours per patient day or service 

volume were significantly different for RNs, registry nurses, clinical laboratory staff, 

diagnostic radiology staff, respiratory therapy staff, and pharmacy staff. RN and registry 

nurse mean productive hours per patient day increased for medical/surgical units and 

hospital wide. Each of the non-nurse staff categories had a statistically significant 

increase in mean productive hours (adjusted for patient days or service volume), except 

for clinical laboratory staff, which experienced a decrease from 1999/2000 to 2005/2006. 

No significant differences were found for LVNs, nurse aides, clerical, physical therapy 

staff or total general services staff. These findings suggest most hospitals did make 

upward adjustments to RN staffing in response to the mandated nurse-to-patient ratios, by 

increasing use of regular employee RNs and registry nurses. However, this adjustment 

did not decrease use of non-nurse staff who were not protected by the legislated nurse-to-

patient ratios. 
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 In the past, strategies for maintaining organizational equilibrium and ensuring 

survival during times of financial constraint included the reduction of staff (McConnell, 

2005; Aiken et al., 2000; Weiner, 2000; Walston et al., 2000; Hadley et al, 1996; Curran 

& Mazzie, 1995). By reducing staff, primarily nursing, hospitals could reduce the largest 

part of the operating budget. Because the mandated nurse-to-patient ratios precluded such 

an approach, unit-based support and non-nurse support staff could have become the new 

focus of such survival strategies. However, this reaction was not evident in the findings 

of this study.  

 The second aim of this research was to examine the association between 

hospital characteristics and the change in inpatient nurse staffing per patient day in 

California acute care hospitals, adjusting for market and population factors. The 

primary finding of Aim 2 is that the baseline level of nurse staffing 

was the primary predictor of change in mean productive hours per patient 

day from 1999/2000 to 2005/2006. Those hospitals with nurse staffing below 4.0 

mean productive medical-surgical RN and registry hours per patient day in 1999/2000 

had a significantly larger, positive (b = 0.876, p=0.000) change in mean productive hours 

than did hospitals with average mean productive hours (approximately 5 hours) in 

1999/2000. Hospitals staffing above 6.0 mean productive hours per patient day in 

1999/2000 changed their staffing (b=-1.250, p=0.013) less than did hospitals with 

average mean productive hours.  

 Other individual hospital factors found to be significantly associated with changes 

in mean productive hours for medical/surgical registered and registry nurses were size of 

hospital (b = 0.002, p=0.023), system affiliation (b=0.433, p=0.017), a higher amount of 
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patients with payer source(s) that have poor reimbursement in 1999/2000 (b=-0.019, 

p=0.005) and an increase from 1999/2000 to 2005/2006 in the amount of patients with 

poor paying reimbursement sources (b=-0.027, p=0.048). These results indicate that 

larger and system-affiliated hospitals increased their nursing hours per patient day more 

than smaller and independent hospitals. These findings are supported by the literature 

which finds that larger hospitals and hospitals within a healthcare system may have more 

resources from which to develop and implement staffing strategies (Trinh & O’Connor, 

2000; Young et al., 2002; Harrison & Sexton, 2004; Kim et al., 2004; Jiang et al., 2006). 

However, if the payer source provided less compensation for services or a hospital had an 

increase in patients with these payers, the change in staffing was somewhat smaller. This 

is consistent with findings from other studies which identified financial status as a 

predictor of expenditures and performance (Bazzoli et al., 2007; McKay & Deily, 2005; 

Rosko, 2004).  

 Other measures of individual hospital factors in the model were baseline 

occupancy rate, baseline case mix index, baseline length of stay and change in length of 

stay, baseline type of ownership (government/profit), baseline service/technology mix, 

baseline wages, and change in wages. These hospital factors did not have significant 

associations with changes in mean productive hours for medical/surgical total RNs 

(registered and registry), in contrast to findings in the previous literature. These findings 

suggest a possible regulatory effect rather than individual, market and/or population 

characteristics influence.  

 Individual hospital characteristics, and market and population factors, were 

identified as important predictors for the model as they sought to describe the 
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environment in which hospitals exist, and the limits to adaptations they could make.  As 

previously discussed, hospitals have faced increasing revenue constraints over the last 

two decades (Spetz, 1999). Patients’ severity of illness and the explosion of new medical 

technology have necessitated an increasingly skilled workforce, which has raised the cost 

of providing care (Newhouse, 1992). Also, with increased competition, diminishing 

government payments and a rising level of managed care penetration, hospital revenues 

and profit margins have decreased and created constraints in available financial resources 

(McCue, Mark, & Harless, 2003).  

  Based on the descriptive analysis, little changed over this six year period in 

individual, market and population characteristics; indicating a relatively stable internal 

and external environment. This provides a plausible explanation for why these variables 

are not strong predictors of the change in medical/surgical total RN (RN and registry) 

mean productive hours (per patient day). An alternative explanation could be that instead 

of reducing staff, hospitals utilized other strategies such as delaying purchases of costly 

technologies, decreasing maintenance and updates to physical facilities, or reducing or 

limiting scope of services.   

 In conclusion, the model found that hospitals with staffing above average in 

1999/2000 had a significant, smaller change in mean productive hours, while hospitals 

with lower staffing than average had a significantly larger increase in medical/surgical 

total RN mean productive hours. Individual hospital, market and population factors were 

not found to be as predictive as in the previous literature. 
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Significance 

 The findings for Aim 1 add to the body of knowledge because they identify and 

describe changes in both medical/surgical total RN and non-nurse staffing before and 

after the implementation of the nurse-to-patient ratios legislation; these data were not 

available previously. These results indicate that hospitals that were not staffing near the 

1:5 medical/surgical nurse-to-patient ratios in 1999/2000 increased nurse staffing in 

response to the implementation of the minimum nurse staffing regulation in 2004. The 

amount of increase depended largely on the level of staffing in hospitals before the ratios 

went into effect.  

 Enforcement of the mandated minimum nurse-to-patient ratios relies on reporting 

of non-compliance by the facility, staff or patients. Once a complaint is filed, the 

California Department of Health Services (DHS) inspects the facility within two working 

days if the alleged violation is thought to potentially cause patient harm; otherwise the 

DHS will investigate within seventy days. DHS cannot impose fines for hospitals out of 

compliance; they can only require that facilities submit a plan of correction. Because of 

this poor oversight and enforcement, some hospitals may choose to proceed as if the 

mandate was not in effect rather than incur the expense of hiring more nurses. This study 

found nearly 9% of hospitals in 2005/2006 had mean productive nursing hours per patient 

day below four, which would equate to a nurse-to-patient ratio greater than 1:6.  

 The findings also suggest that hospitals with nurse staffing levels in 1999/2000 

above the minimum nurse-to-patient ratio requirements decreased their total RN staffing; 

inadvertently causing the legislation to create a ceiling rather than floor effect.  In 

addition, registry nurses, which are a more expensive source of labor than regular 
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employees, were used to move towards compliance with the staffing mandate. Hospitals 

that spend more money on expensive nurse labor may restrict their capacity to continue 

or expand services or improve technologies. Secondly, contrary to popular belief, unit-

based and non-nurse support staff were not reduced to alleviate any financial stress the 

ratios may have caused hospitals and, in fact, increased for some staff categories. This is 

in contrast to qualitative findings reported by Spetz et al. (2009) in which several hospital 

executives reported that they reduced ancillary staff. 

 The financial stress faced by California acute care hospitals is multifaceted. 

According to the California Hospital Association, hospital closures between 1996 and 

2006 were predominantly located in southern region of the state (70%) and were related 

to the high uninsured population, low Medicaid reimbursement rates, and unfunded state 

regulations and mandates.  A study conducted by the Petris Center (2001) found that 

hospitals that closed between 1995 and 2005 were losing money, had declining 

reimbursements, and/or low utilization. Additionally, the California Health Care 

Foundation (2001) cited California’s highly competitive market, higher severity of 

illness, higher wages for full-time employees, shortage of nurses, and the large uninsured 

population as reasons for the financial deterioration of California’s hospitals.  Findings 

from a study by Spetz, et al., (2009) suggest that while overall operating margins 

decreased between 1999 and 2007, there was no clear association between this decline 

and nurse staffing ratios. They hypothesize that the decrease in operating margins was 

due to other fiscal challenges such as reduced Medicare and Medicaid reimbursements 

that resulted from a variety of policies and trends.  
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 Findings for Aim 2 are important for two reasons. First, baseline level of 

medical/surgical nurse staffing was identified as the strongest predictor for change in 

mean productive hours (per patient day). This suggests the nurse-to-patient ratios had the 

desired effect of increasing nurse staffing in acute care hospitals that were not meeting 

the nurse-to-patient ratio requirements for medical/surgical units in 1999/2000. Second, 

organizational theory suggests that hospital leaders scan both the internal and external 

environments and, based on that assessment, make strategic decisions that maintain 

organizational equilibrium and survival (Selznick, 1957; Chandler, 1962; Gordon & 

Malikovich, 2001; Scott, 2004). However, individual hospital characteristics representing 

the internal environment and market and population factors representing the external 

environment did not have strong predictive associations with changes in medical/surgical 

total RN mean productive hours per patient day in this study.  This suggests that the 

nurse-to-patient ratio mandate had a more powerful effect than internal and external 

environmental factors. 

Limitations 

 Although the HAFD is the best source for California nurse and non-nurse staffing 

data, the aggregated nature of the data does not allow us to determine compliance with 

the nurse-to-patient ratios. While mean productive hours can be loosely equated with 

nurse to patient ratios, it is important to note that productive hours includes time nurses 

spend in educational activities, meetings and non-patient care related tasks. Also, some 

nurses that do not provide direct patient care (charge nurses, infection control nurse, 

nurse educators, etc.) may be included in productive hours. If this is the case, the measure 
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of mean productive hours per patient day would over estimate the number of nurses per 

patient. (Spetz et al 2008) 

Another limitation arises because the data are reported by type of unit. Large 

hospitals may have more than one medical/surgical unit, and the aggregated total of mean 

productive hours not represent the any single unit well. One medical/surgical unit may be 

staffed higher while another medical/surgical unit in the same hospital may be below the 

minimum nurse-to-patient ratio, but the effect of averaging could indicate a 1:5 nurse-to-

patient ratio. As these are annually reported data it is not possible to determine unit-to-

unit, shift-to-shift or ‘at all times’ differences required by the regulation (Spetz, 

Donaldson, Aydin & Brown, 2008). A study conducted by Spetz, et al. (2009) reported 

that hospital executives found that meeting the “at all times” requirement of the 

legislation was challenging. 

 Because not all medical/surgical general acute care hospitals are 

required to file an annual hospital disclosure report, findings cannot 

be generalized to all hospitals in California. Federal hospitals are 

excluded from submitting the HAFD and until 2000; Kaiser Foundation 

hospitals only reported select financial data which did not include 

staffing hours. Missing nurse productive hours data resulted in the 

exclusion of twenty hospitals from the regression analysis; of these, 

fifteen were Kaiser Foundation facilities.  Attrition of hospitals 

from the OSHPD dataset between 1999/2000 and 2005/2006 was problematic 

(see Table 3.1).  Between 1999 and 2006, twenty-one facilities closed, 
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fifteen began consolidating their HAFD reports with a parent 

organization, and an additional twenty-three were not accounted for in 

the statewide tracking system. Most of the hospitals with non-matching 

reports were urban (97.8%), not-for-profit (52.2%), and were not 

affiliated with a healthcare system (69.2%). There was no consistent 

pattern in facility size for hospitals that were missing reports; their 

size ranged from ten to eleven hundred forty-seven beds.  

 Fifteen hospitals were excluded from this analysis because they 

had fewer than thirty beds. Just over half of these hospitals were urban 

(60%) and government operated (60%), and none of them were affiliated 

with a healthcare system.  Hospitals in this category frequently had a 

combined adult/pediatric unit, reported facility-wide lengths of stay 

that may have included long-term care, skilled nursing, and/or nursing 

home patients, and reported occupancy rates below 15%.  Results may be 

biased by the exclusion of these small hospitals; however, most rural 

hospitals that applied for a waiver seeking exclusion for the mandated 

minimum nurse-to-patient ratio were granted exemptions by the state 

(Spetz, 2001). 
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Future Research 

 Findings from this study add to the body of literature of hospital 

nurse and non-nurse staffing studies by providing new information 

related to staffing changes after the implementation of nurse-to-patient 

ratios in California, the first state in the nation to legislate 

specific nurse-to-patient ratios. Results of this study reflect changes 

made in the first 6 to18 months after the legislation went into effect. 

As this study looks at early results after the implementation, further 

research is needed to ascertain long term changes caused by this 

legislation.  

 Because the first aim of this study did not substantiate anecdotal 

reports that hospitals reduced staff not protected by this legislation, 

other strategies that may have been implemented for cost reduction 

should be explored. Future research should examine other strategies 

related to maintaining sufficient operating margins that may have been 

implemented, such as a reduction in services, and any subsequent unintended consequences 

that resulted from these strategies.  

 The theoretical foundation of this study was derived from 

organizational theory, and as a result the emphasis of the analysis was 

on adaptations of staffing levels to maintain or regain organizational 

equilibrium and survival. This emphasis was a practical one because 
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staffing levels are more easily manipulated by hospital administrators 

than any other factor (individual hospital, market and population) 

within their scope of influence.  

 In order to fully explore the impact and success of this 

legislation, studies need to be focused on the change in financial 

status of hospitals, as well as quality of care and patient outcomes. 

Empirical research is required in order to assess whether the mandated 

nurse-to-patient ratios had the intended effect on quality, and at what 

cost. Although studies were conducted in advance of the mandate’s 

implementation to estimate the potential cost of implementing these 

nurse-to-patient ratios, nothing has been published post-implementation 

to identify its true cost or conclusively quantify changes in quality. 

 During the legislative debate, the California Hospital Association 

predicted substantial access to care issues in the form of loss of beds, 

units, hospitals, and services, as well as possible reductions in the 

provision of uncompensated care (Bloom et al., 2002). Studies are needed 

to identify and describe “tradeoffs” that may have occurred in order 

for Californians to determine the true opportunity costs (what we give 

up to get). Likewise, other state and federal policymakers are awaiting 

the results from California before proposing and/or supporting similar 

legislation. Thus, the next wave of empiric studies need to validate and 



 

  

93

clarify the relationship between nurse-to-patient ratios, outcomes, 

financial performance and cost; both actual and opportunity; in order to 

better to inform those who are evaluating the benefits and risks of this 

type of policy. 
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CONCLUSION 

 This is the first known study to examine the changes in both nurse and "other" 

staff after the nurse-to-patient ratio legislation was passed and went into effect. The study 

identified and described changes in nurse and ‘other’ staffing that may have occurred as a 

result of the enactment of AB 394. The intent of this legislation was to ensure nurses 

would be present in sufficient numbers to provide patients with an ‘appropriate’ level of 

care and this study provides the first empirical look at this issue. The study further sought 

to determine these nurse staffing changes, and whether these changes were associated 

with particular hospital characteristics, controlling for market factors and/or population 

factors. 

 The importance of this study hinges on its addition of several key findings to the 

limited body of knowledge surrounding the implementation of AB 394: mandated nurse-

to-patient ratios for California’s acute care hospitals. The major findings of this study 

indicated that while registered nurses and registry nurse (medical/surgical and hospital 

wide) increased, other nurse staffing (LVN, nurse aid and clerical) did not. Additional 

findings were that ‘other’ staffing: clinical laboratory, diagnostic radiology, respiratory 

therapy and pharmacy had increases in mean productive hours, while physical therapy 

and total general services did not show increases mean productive hours.  These findings 

support that hospitals did make upward adjustment in nurse staffing (RN and registry) in 

response to the mandated nurse-to-patient ratios. However, this adjustment did not 

decrease mean productive hours of ‘other’ staff who were not protected by the legislated 

nurse-to-patient ratios.  These mandated ratios may have contributed to a positive trend 

towards creating more time for nurses at the bedside.  
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 Staffing levels at baseline significantly predicted changes in mean productive 

hours (per patient day) in 2005/2006. This study found that hospitals with staffing above 

average (4.0 to 6.0 mph/pd) in 1999/2000 had a significant, negative change in mean 

productive hours, while hospitals with lower staffing than average had a significantly 

large, positive change in medical/surgical total RN mean productive hours. The other 

significant individual hospital factors associated with changes in mean productive hours 

for medical/surgical registered and registry nurses were size of hospital, affiliation with a 

healthcare system, and low reimbursing payer source. Other individual hospital, market 

and population factors were not found to be as predictive as the literature suggested. 

 As more states look to California for indications of early viability of staffing 

mandates in financially challenged economies, additional focused attention to 

this issue is imperative to assist in creating informed policy options.  

As hospitals look to traditional strategies such as staff reduction for maintaining 

organizational equilibrium and ensuring survival during times of financial constraint, 

they will need additional empirical data to illuminate the relevance of other options. This 

study is a beginning point for research into the implications of these decisions. While this 

study serves as a foundation in the broad line of inquiry needed to investigate the 

relationship between nurse staffing and positive patient outcomes, many viable 

research directions exist that may well prove essential to the 

assessment and adaptation of options in the acute care environment. 
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