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Purpose: The purpose of the study was to examine if strategic groups in the nursing home 

industry can be determined by examining how facilities apply their technology and how facilities 

commit their resources. The study also determined if these groups can be defined using Porter’s 

generic strategies and whether the different groups have varying strategic-performance 

relationships.  

Methodology: The study began by performing a factor analysis using scope (technology) 

and resource commitment variables from the Minimum Data Set (MDS) and the Online Survey 

Certification and Reporting (OSCAR) system. The newly defined variables were used in a 

cluster analysis to identify the different clusters. The clusters were classified using Porter’s 

generic strategy model. Once the strategic groups were identified, the study analyzed the 

strategic-performance relationships using negative binomial, ordinary least squares regression 

(OLS), generalized linear model (GLM) with gamma distribution and ordered logit analytical 

tools. Quality dependent variables included quality of care deficiencies, long term care (LTC) 

pressure sore prevalence and post acute pressure ulcer incidence, LTC activities of daily living 

(ADL) decline, post acute walking improvement, LTC bowel and bladder decline and LTC 

restraint. Financial measures included cost per resident day, operating margin and total margin.  
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Results:  The study identified four strategic groups (differentiator, cost leader, rehab focus, 

and specialty care focus) and a lack of strategy group. Differentiators, rehab focus and specialty 

care focus groups had less quality of care deficiencies than the lack of strategy group and cost 

leaders. Differentiators generally had better long term care quality outcomes compared to other 

strategic groups and the lack of strategy group. Cost leaders, differentiators and lack of strategy 

groups had lower cost than the rehab focus and specialty care focus groups. Cost leaders, 

differentiators and rehab focus group had better financial performance than the specialty care 

focus group and lack of strategy group.  

Conclusions: The study indicates that using technology and resources commitments is an 

effective way of identifying strategies groups. The study also found that some strategic groups 

have better financial performance than other strategic groups or than nursing homes that have no 

strategy at all. Nursing homes that provide a high level of technology had better quality, without 

increased cost or sacrificing financial performance. The study also suggests that nursing homes 

that service residents with high cost conditions may not be adequately reimbursed. 

 

 
 
 



 

CHAPTER 1 
INTRODUCTION 

Nursing homes, like other health care organizations face many challenges. They have a 

limited ability to dictate their price and to control their costs. Nursing homes also face higher 

competition from the rapid rise in home health agencies and assisted living facilities. To deal 

with these challenges, nursing homes must devise and implement effective strategies if they are 

to remain profitable. These strategies can vary from focusing on providing quality service, 

controlling cost or identifying niche markets. Although there are over 16,000 nursing homes in 

the United States, the number of different strategies to choose from is small. It is therefore 

possible that nursing homes can be categorized into different groups that have similar strategies. 

Nursing homes are an important component of the health care industry consisting of 8% of 

the United States health care expenditures (Centers for Medicare and Medicaid 2007). The 

nursing home industry provides care for 1.6 million of the frailest people in the United States 

(Center for Disease Control and Prevention 2007). A study by the U.S. Department of Health and 

Human Services says that people who reach the age of 65 have a 40 percent chance of entering a 

nursing home. Of those who enter a nursing home, 10 percent of them will remain there five 

years or more (Centers for Medicare and Medicaid 2007).  

Expenditures for nursing home care skyrocketed in the years following the implementation 

of the hospital prospective payment system of 1983. The industry grew from 50 billion dollars in 

1990 to 90 billion dollars in 1997 (Centers for Medicare and Medicaid 2007). However, this 

changed after the implementation of the Balanced Budget Act of 1997 (BBA 1997) where the 

industry only grew 10% between the years 1999 and 2004. The BBA cuts in reimbursement were 

so severe that a number of nursing homes went bankrupt including some of the nation’s largest 

nursing home chains (GAO 2000). Since the implementation of the BBA, the remaining nursing 
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homes have been faced with considerable challenges that include increased government 

regulation (GAO 2001, Walshe et al. 2002), increased litigation (Johnson et al. 2003) and 

increased competition (Weech-Maldonado et al. 2003). 

In order to survive, nursing home managers need to identify effective strategies so that 

they can continue to provide a very valuable service to a population with few options. Some of 

those strategies include providing high quality care, keeping costs as low as possible and 

focusing on a specific market segment of the industry. These different types of strategy do not 

only relate to better financial performance, but can also influence quality.  

To fully understand these different types of strategies, it is necessary to have a clear grasp 

of what nursing homes are, to have insight on what their role is in the health care industry and to 

comprehend how they function in an uncertain environment. 

What Are Nursing Homes and What Are Their Roles in the Health Care System? 

A nursing home is a place for people who do not need to be in a hospital but cannot be 

cared for at home. Most nursing homes have nursing aides and skilled nurses on hand 24 hours a 

day (National Institutes of Health 2008). The stay in a nursing home can be permanent or can be 

temporary. 

Nursing homes have two major functions. The first function is to provide long term care to 

those individuals who require more care than can be provided by their families or can be 

provided by any other type of placement. The desired outcome for the long term care resident is 

that during their stay, their health status remains at least at the same level as it was on admission. 

It is understood, however, that the longer the resident remains in a facility, the more likely they 

will experience a decline in their health status. The decline occurs as a result of the normal 

progression of the pre existing medical conditions that typically precipitated the admission to the 
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facility in the first place. The desired outcome for long term care residents is to maintain their 

health status for as long as possible. 

The second major function of a nursing home is to provide short term care (also known as 

post acute or sub acute) for those residents that require skilled services after a qualified hospital 

stay. To qualify for a post acute stay, residents must have either a skilled nursing care need (e.g. 

IV antibiotics) or a rehab care need based on the recommendations of the hospital therapists.  

The goal of post acute care is to improve the resident’s health status so that the resident can be 

discharged home or to the most appropriate level of care. The discharge options are quite broad 

and can range from patients going home by themselves to becoming long term residents in a 

nursing home. Discharge from a skilled nursing rehabilitation facility (also known as a post acute 

or subacute facility) can occur when the patient reaches their highest level of function or the stay 

is no longer covered by the payer. The desired outcome for a rehabilitation resident is a better 

health status.  

Long Term Care Resident Reimbursement 

Reimbursement for long term care is primarily provided by Medicaid or by the residents 

themselves (private pay). A small proportion of residents are covered by other payers like the 

Department of Veteran Affairs (VA) and private insurance. Although Medicare does not pay for 

a long term care resident’s stay in a nursing home, Medicare does cover some ancillary services 

like physical or occupational therapy.  

Medicaid 

Medicaid is the major payer of nursing home long-term care services. Over 50% of nursing 

homes revenues and 70% of nursing home beds are covered by Medicaid (Rhoades et al. 2000). 

Swan et al. 2000 describe five rate setting methodologies that state Medicaid programs use to 
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pay nursing homes: retrospective, prospective class, prospective facility-specific, adjusted, and 

combination.  

 Retrospective payments freely adjust rates to current costs. In contrast, prospective 

payment rates are not fully adjusted to cost during the costs year. Rates are usually set based on 

prior year costs. Prospective class rates are the same for all nursing homes in the state while 

prospective facility-specific are set based on the costs for each facility. Adjusted reimbursement 

is similar to retrospective reimbursement however adjusted systems allow interim rates to 

increase during a year but not to fully reflect costs. Finally, there are also combination 

reimbursement methods which are a mixture of retrospective and prospective payment systems 

(Swan et al. 2000). As of 1997, only one state used retrospective reimbursement, 25 used 

prospective, 21 used adjusted and 3 used combinations (Feng et al. 2006). 

Since the late 1990s, most state Medicaid programs have used a prospective per diem 

system to reimburse nursing homes for all the cost that is incurred in providing the care to the 

resident in the facility (Feng et al. 2008). With this reimbursement methodology, a nursing home 

that provides a lot of nursing services will not necessarily be compensated more than a facility 

that provides fewer nursing services.  

An increasing number of states have modified their reimbursement methodology by 

making case mix adjustments to their per diem rate. This allows nursing homes to collect higher 

rates for residents that have higher acuity and that are likely to cost the facility more to care for 

them. The number of states that use case mix reimbursement increased from 19 in 1991 to 35 in 

2004 (Feng et al. 2006). 

 The best-known and most widely used case mix methodology is the Resource Utilization 

Groups system (RUGs), currently in its third version (Fries et al. 1994). This system classifies 
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residents into homogeneous categories based on their estimated resource utilization. Associated 

with each of these categories is a case-mix index, which represents, at least relatively, the time, 

or cost, of caring for the average resident in the group. A higher case-mix index indicates a 

greater degree of complexity and, consequently, a greater need for input resources. Under this 

system, nursing homes with a higher case-mix index, on average, would be reimbursed a higher 

rate (Zinn et al. 2008). 

Private Pay 

Private paying residents reimburse approximately 18% of the beds (GAO 2000). Private 

pay reimbursement is commonly based on a per diem rate, which is on average 1.4 times the 

amount that Medicaid reimburses (Grabowski 2004).  

Medicaid only pays for those residents who do not have enough funds to pay for the 

nursing home stay themselves. Residents who have some assets will pay the private pay rates 

until their personal funds are exhausted. Once the resident has spent down their assets, they 

usually qualify for Medicaid. 

Medicare 

There are some processes of care provided to the long term care residents that are paid for 

by Medicare (Wodchis et al. 2004). Physical, occupational and speech therapy are three services 

that can be provided to long term care residents by nursing homes. These services are reimbursed 

over and above the Medicaid per diem rate or the private pay rate. Therapy services are paid for 

under Medicare part B and is considered an outpatient service. Although the price is set by the 

Center for Medicaid and Medicare (CMS) however the amount of therapy services provided was 

not limited until 2005. In 2005, the CMS implemented a cap on therapy services that limited 

residents to a maximum annual benefit of 1700 dollars of physical and speech therapy combined 

and 1700 dollar cap on occupational therapy. Initially passed by congress in 1997, 
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implementation of the caps was delayed by a number of moratoriums. Even in 2005, after the 

caps were implemented, nursing homes were able to circumvent the caps if a resident had 

therapy needs that were deemed medical necessary (APTA 2008). 

Post Acute Care Reimbursement 

Reimbursement for post-acute care is primarily reimbursed for by Medicare; however it 

can also be covered by private insurance and the VA. Approximately 12% of the beds in nursing 

homes are occupied by rehabilitation patients paid for by Medicare (GAO 2000). These patients 

usually have experienced a decline in their health status and require rehabilitation before they 

can return either home or to the next appropriate level of care.  

Medicare reimbursement uses a prospective payment system. Similar to Medicaid case mix 

reimbursement, residents are classified using the Resource Utilization Groups (RUG). These 

groups are commonly determined by the amount of therapy and nursing services that the resident 

requires. For example, a facility will receive a higher daily rate if the resident gets more therapy. 

Each rehab RUG level has a minimum amount of therapy minutes that have to be provided 

within 7 days prior to a given assessment reference date. For example, for a patient to be 

classified as an ultra high rehab RUG level, they would have to receive 720 minutes of therapy 

during the 7 day assessment period. Patients are assessed a maximum of 5 times depending on 

the amount of time they remain at the facility for rehab. The assessments include the 5-day, 14 

day, 30 day, 60 day and the 90 day assessment. The 5 day assessment identifies the RUG level 

for day 1 to 14. The 14 day assessment identifies the RUG level for day 15-30. Each subsequent 

assessment identifies the RUG level for the following period. Although the each resident is 

eligible for up to 100 days of rehab per medical incident, most patients are discharged from 

subacute services well before the 100 day limit because they go home or are no longer making 
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progress. The difference in reimbursement rate between the RUG levels is significant (MDS 

2007).  

Higher rehab RUG reimbursement levels are associated with higher therapy utilization 

(and higher reimbursement rates) but are not necessarily associated with higher acuity (MedPAC 

2007). For example, a post acute patient with a knee replacement that only requires supervision 

with his ADLs may be classified at an ultra high RUG level because the patient can tolerate high 

volume of therapy, not because the patient has higher acuity. In contrast, a post acute patient that 

is dependent and has low tolerance to activity will only classify at a high or medium RUG level. 

Based on acuity scores, the second patient would be considered more acute but the facility would 

be compensated less. Therefore, nursing homes that have a higher proportion of residents in the 

highest RUG level will have higher revenue but they will not necessarily have higher comparable 

costs. MedPAC (2007) found that nursing homes increased the proportion of their residents 

receiving the two highest paying RUG levels (ultra and very) by 50% between the years 2000 

and 2005. 

Nursing Home Environment 

Similar to most health care organizations, nursing homes exist in a turbulent, complex and 

uncertain environment. Since the Balanced Budget Act 1997 (BBA), the nursing home industry 

has been dealing with a number of cost control mechanisms imposed by federal and state 

government payers. This problem affected the whole industry since government payers like 

Medicare, Medicaid and the VA account for over 62% of the nursing home industries’ revenues 

(MedPAC 2003). Public payers often dictate price of a resident’s per diem stay to the nursing 

home. By removing price from the equation, nursing homes must find other ways to compete for 

residents that provide the nursing home with the highest revenue and that have the lowest cost. 
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Nursing homes also face increased competition from growing industries like assisted living 

facilities and home health agencies that tend to draw the less dependent (and more profitable) 

private pay residents.  This ultimately leaves nursing homes with the residents who have higher 

medical acuity, greater functional dependence and have higher care costs (Weech-Maldonado et 

al. 2003).  

With the limited ability to control their revenue and with the increased competition created 

by substitutes, nursing homes find themselves in a precarious position. For nursing homes to 

thrive (or even just survive), it is necessary for them to identify strategies that allow them to 

achieve competitive advantage. 

The Importance of Focusing on Strategy 

 Government payers and interest groups are interested in persuading nursing homes to 

provide high quality of care. One way to encourage facilities to provide better quality of care is 

to demonstrate that better quality results in better financial performance. Some recent studies 

have determined a positive relationship between financial performance and quality of care 

(Weech-Maldonado et al. 2003, 2008).  

 Even though nursing homes may have the incentive to provide better quality, it is also 

necessary for the nursing home to determine the best strategies to be able to provide high quality 

care. Without incentives and a strategy, a nursing home will have some difficulty achieving these 

desired outcomes. 

Managers are interested in achieving above normal profits. Strategies are plans related to 

the mission and the vision of an organization that provide leadership with the means to achieve 

high performance. Like any industry, nursing homes attempt to gain competitive advantage by 

selecting and implementing an effective strategy that the competitors are not able to reproduce 

(Barney 1991).  Because the number of truly distinct strategies available in any industry is likely 
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to be small, managers decide not so much how to be unique, but rather which group of 

competitors their strategies should be similar to (Marlin et al. 2002). The strategic group model 

is one approach that can help managers and researchers identify the best strategy. 

Purpose 

 The purpose of the study is to examine if strategic group structure of the nursing home 

industry can be determined by how facilities focus their technology and how facilities commit 

their resources. The study will also determine if these groups can be defined using Porter’s 

generic strategies and will examine whether the different groups have different strategic-

performance relationships. 

Research Questions 

What strategic groups exist in the nursing home industry? 

How does nursing home strategic group membership affect quality of care?  

How does nursing home strategic group membership affect costs?  

How does nursing home strategic group membership affect financial performance? 

 

 

 



 

CHAPTER 2  
CONCEPTUAL FRAMEWORK 

This study will begin by defining strategic group theory, Porters’ generic strategy theory, 

technology and Cool and Schendel’s scope and resource commitment theory. The study will then 

explain how these theories are integrated to generate a model that uses Porter’s generic strategies 

to define strategic groups in the nursing home. Finally, the study will define how the different 

strategic groups can have different strategic-performance relationships as it pertains to quality, 

cost and financial performance. 

Strategic Groups 

 The concept of strategic groups was introduced by Hunt (1972) in his thesis that 

examined the appliance industry. He discovered that there was less competitive rivalry than what 

industry concentration ratios suggested. He attributed this to the existence of subgroups within 

the industry that effectively reduce the number of competitors in each market.  Caves and Porter 

(1977) expanded the theory by defining strategic groups as a set of firms that face similar threats 

and opportunities that are different from the threats and opportunities faced by other firms in the 

industry. Strategic group theory stipulates that within an industry, there could be groupings of 

organizations that have very different strategies and yet may still have good financial 

performance.  This theory was a shift in thinking from the industrial organizational theory where 

it was generally believed that there was only one right way of doing things (Leask 2007). 

Analyzing strategic groups gives insight to different competitors’ approaches to the marketplace 

(Harrigan 1985). The number of strategic groups within an industry corresponds to the number 

of unique strategies within that industry (Marlin et al. 1999). Strategic groups are persistent 

strategic characteristics of an industry, which are protected by mobility barriers (Porter 1980).  
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Movement between groups is limited by mobility barriers, which are associated with the 

cost of moving from one strategic group to another (Porter 1980). Conceptually, mobility 

barriers behave similar to barriers to entry in Porter’s five forces analysis framework (Barney 

1991). This framework describes entry of new organizations to the market place as threats to the 

profitability of the incumbent organizations. By establishing barriers to entry, an organization 

can block out new competitors from entering the market, thereby maintaining their above normal 

margins (Caves and Porter 1977). The existence of mobility barriers can allow two groups within 

the same industry to exist without directly competing with each other (Leask 2007).  In the 

nursing home industry, facilities that are a part of the strategic groups concerned with efficiency 

and keeping operating cost as low as possible are different from those nursing homes that 

attempt to differentiate themselves by providing better care (Marlin 1999). Although these 

strategies are very different, it is possible that nursing homes in either one of these strategic 

group types will have good financial performance. 

 For an organization to move from one strategic group to another, it would be necessary for 

them to change their business strategy and put themselves at risk of not recouping the resources 

they invest (Porter 1980). These costs offer protection to group members by discouraging entry 

of rivals into the group (Porter 1980). An example would be an organization from a cost 

leadership strategic group trying to move to a differentiating strategic group. This organization 

would have to make some considerable investment and they would also have to change the 

organizational culture from being cost focus to providing more and better services.  

The cost of movement between strategic groups can vary. For a facility to move from cost 

leadership to focus may require significantly less resources than moving from cost leadership to 

differentiator. Therefore the higher the cost to change strategic groups, the higher the mobility 
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barriers. Higher barriers offer higher insularity to the members of the groups, thus limiting 

competition and group membership (Marlin et al. 2002). The height of the mobility barrier is 

expected to be directly related to the performance of the strategic group (Porter 1980). 

Since the introduction of the strategic group concept by Hunt (1972) and the additional 

contributions by Caves and Porter (1978), there have been a significant number of empirical 

studies that have examined strategic groups and their impact on firm performance.  Studies that 

have examined the beer (Tremblay 1985), banking (Mehra 1996), airline industry (Kling et 

al.1988), and the pharmaceutical industry (Figenbaum et al. 1992, Leask 2007) have all found 

the existence of strategic groups with strategic-performance relationships. Direct care health care 

industries have also been examined using strategic group theory in the hospital (Marlin et al. 

2002, Ketchen et al. 2003) and the nursing home industry (Castle 2003, Marlin et al. 1999, Zinn 

et al. 1994).  

The three studies that have examined strategic groups in the nursing home industry all 

have found significant difference between the groups and have also found some strategy-

performance relationships. Castle 2003 used a survey that asked the leadership of the nursing 

homes to self characterize themselves using Miles and Snow’s categories (1990): prospectors, 

analyzers, reactors or defenders. He found that the Miles and Snow’s prospectors had higher 

levels of financial performance and higher quality.  Zinn et al. 1994 and Marlin et al. 1999 

attempted to determine if there was a relationship between strategic group membership and 

nursing home performance. Both studies used scope and resource commitment as defined by 

Cool and Shendel (1988) to determine their clusters and found the existence of succinct strategic 

groups in the nursing home industry. 
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Nursing Home Technology 

Hulin and Roznowski (1985) defined technology as the physical and knowledge processes 

by which materials in some forms are transformed into outputs. In the nursing home industry, 

technology generally refers to the care processes provided by the staff to the residents. In order 

to provide these processes, an organization requires sufficient resources. For example, in the 

nursing home industry, a facility that fails to have adequate staffing levels (the primary resource 

in the nursing home industry) is not going to be able to adequately provide the care processes 

(i.e. technology) that are necessary to have good patient care outcomes. 

The Centers for Medicare and Medicaid (CMS) statute 483.25 dictate that each resident 

must receive from the facility the necessary care and services to attain or maintain the highest 

practicable physical, mental, and psychosocial well-being, in accordance with the comprehensive 

assessment and plan of care (CMS 2008). 

Nursing homes use a number of different technologies that allows them to address the 

multiple needs of their residents. Each of these technologies addresses a specific care need. 

There are two broad categories of nursing home technology: nursing technology and rehab 

technology  

Nursing technology: Nursing technology includes all of the care processes that are 

provided by the nursing staff.  These processes of care are required so that the resident can 

maintain or improve their health status. Nursing provides routine care such as bathing, providing 

medication and repositioning the residents. Nursing technology also includes less routine 

services like skin ulcer care or catheter placement. Most routine services require that the nursing 

home establish a program in order for the processes to be provided properly. For example, even 

though a routine technology like restorative ambulation may only require one nursing assistant to 

walk with the resident, a restorative program must be established. The program requires that 
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there is an MD order, that the goals are generated by the physical therapist and the program 

requires some oversight to ensure that the service is provided. The responsibility of the 

organizational features of a restorative program is placed on the licensed nurse. 

 Failure to provide these processes of care can result in a decline in the resident’s health 

status. One example of nursing technology is pressure sore prevention. If pressure sore 

preventative processes are not provided, a resident will be more likely experience a decline in 

their health status because they can develop a pressure sore. Having a patient on a turning 

schedule every 2 hours or providing them with a pressure relieving device reduces the likelihood 

of a pressure sore will occur. Turning schedules relieve pressure and allow blood to flow to the 

skin. Pressure relieving devices distribute the pressure over a greater surface area and lower the 

pressure on the high-risk breakdown areas like the coccyx (CMS 2008). A nursing home that 

puts emphasis on nursing technology may be trying to get better nursing outcomes. More 

processes of care and better outcomes are indicators of better quality (Schnell et al. 2004). Most 

of nursing home technology is provided by the nurses. A facility focused on better quality may 

be trying to differentiate themselves from their competitors. By differentiating themselves from 

their competitors, a facility may get a greater proportion of private pay residents and/or higher 

profit margin Medicare residents. In addition, better outcomes can also lead to lower costs 

(Weech-Maldonado et al. 2003).  

Rehabilitation technology: Rehabilitation technology can be provided to either post acute 

or long term care residents. These processes of care consist primarily of therapy services and are 

geared to improve the resident’s health status. Rehabilitation technology is not considered 

routine because of its dynamic nature. Therapy services vary based on the needs of the residents. 

Some residents may have difficulty with transferring from the chair to the toilet while others 
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have difficulty walking. Both these issues would be identified and addressed by physical therapy 

through an assessment and then would be treated with a specifically program tailored to the 

individual residents needs. Even the treatment protocol can change over time. Initially the 

resident may require treatment to increase their strength and balance so they are able to stand. 

Once the patient is able to stand, physical therapy will then focus on balance and walking. 

Therapy assessment can only be performed by a licensed therapist while therapy treatments can 

only be performed by either a licensed therapist or licensed therapy assistant. Nursing homes 

have an incentive to use rehab technology over nursing technology since rehab technology 

provides better revenue streams. MedPAC 2007 has warned that the current Medicare 

reimbursement system favors over utilization of therapy. Although it may be fiscally 

advantageous to provide rehabilitation, it only serves as a few of the processes of care that a 

resident receives on any given day.  The therapist actually only plays a small role in the overall 

care of residents when compared to role of the nurses.   

Nursing Home Resources 

According to the resource based view of the firm, performance differences across firms can 

be attributed to the variance in the firms’ resources and capabilities (Hitt et al. 1990). Resources 

that are valuable, unique and difficult to imitate can provide the basis for firms’ competitive 

advantages (Amit & Schoemaker, 1993; Barney 1991). Firms employ both tangible resources 

(such as buildings and financial resources) and intangible resources (like knowledge and brand 

equity) in the development and implementation of strategies. Human capital has long been 

argued as a critical resource in most firms (Pfeffer, 1994). In the nursing home setting, the 

tangible resources like human capital and intangible resources like staff expertise are especially 

important because most of the nursing homes expenses are the nurses and therapist salaries. In 

addition, a facilities’ technology is dependent of the amount and quality of their health care staff. 
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Human capital provides the physical care and possesses the knowledge of the facility. 

Knowledge is one of the most critical resources that a firm possesses (Hitt et al. 1991). 

The nursing home requires adequate resources if they are going to be able to provide their 

technology effectively. The correlation between staffing levels and technology provided is 

expected to be high. The amount of nursing staff and the skill of the nursing staff will influence 

the quality outcomes (Harrington et al. 2000, Weech-Maldonado et al. 2003) and will likely 

influence the quality of the technology that the facility provides.  

Nursing resource: The total nursing staff levels of a nursing home is measured by adding 

all the registered nurses (RN) per resident, the licensed practical nurses (LPN) per resident and 

the certified nursing assistant (CNA) per resident. Although the duties for each of these staffing 

types are well defined and are intended to be separate, there remains is a certain degree of 

overlap. As a result some facilities may chose to substitute higher skilled staff for lower skilled 

staff (E.g. CNA for RN or LPN for RN). Using lower skilled staff allows facilities to keep costs 

down. However, nursing homes must have an appropriate amount skilled staff in order to provide 

quality of care. Facilities who substitute staffing may lose their savings to the cost of poor 

outcome. For example, preventing a pressure ulcer from occurring through good care practices is 

going to cost less then treating a newly acquired ulcer.  

Rehab resource: The total rehab staffing level of a nursing home is measured by adding 

all the physical therapists (PT), physical therapy assistant (PTA), occupational therapist (OT), 

certified occupational therapy assistant (COTA) per resident and speech pathologist per resident. 

The duties for each of these staffing types for each discipline are less well defined than nursing 

because therapy assistants can provide almost all the treatments that a therapist can provide. As a 

result facilities may chose to substitute more skilled staff for lesser skilled staff. 
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Figure #1 illustrates the relationship between the technology provided by the facility and 

the resources needed to provide that technology. A nursing home’s primary function is to 

provide care to all the facility’s residents. The required inputs not only include the facilities 

tangible and the intangible resources but also include the residents’ health status on admission. 

The technology includes all the nursing homes’ care processes that use the facilities tangible and 

intangible resources.  Staffing levels are the tangible resources that provide the physical care. 

The intangible resources include all the knowledge that the nursing home staff possesses and is 

measured by the amount of the facility’s staff is licensed (Weech-Maldonado et al. 2003). 

Similar to inputs, the outputs also use the measure of the health status of the residents. However, 

the measure only occurs after the nursing home care processes have been applied.  

   

 
 

Figure 2-1. The nursing home process 

One factor that is unique for long term care is that because the resident is not likely to 

leave the facility, the desired output is the sustained health and well being of the resident. The 

measure of quality is how well the nursing home maintains (or improves) a resident’s health and 

well being during their stay in the nursing home. This is not equally true for the post acute 
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resident since Medicare only pays for patient’s stay as long as the patient’s health status 

improves.  Therefore the desired output for the post acute patient is a better health status in hope 

that the resident can be discharged home. 

Scope and Resource Commitment 

Early writings postulated that business level strategy, the level relevant to strategic groups, 

consists minimally of two sets of activities: (1) business scope commitments and (2) resource 

commitments (Ansoff 1965; Katz 1970; Hofer and Schendel 1978; Day 1984; Cool and Schendel 

1988). 

 Scope commitments are those decisions that lead to the selection of market segments to 

compete and to the types of services to offer (Cool and Schendel 1988, Zinn et al. 1994).  While 

applicable across diverse industries, the variables chosen to operationalize these strategic 

dimensions should be industry specific, reflecting the bases for competition in the industry under 

study (Cool and Schendel 1988). Resource commitment includes business level deployment of 

resources to those functional areas that are necessary to achieve and maintain competitive 

advantage (Cool and Schendel 1988). 

There have been some nursing home studies that have utilized scope and resource 

commitment as the parameters to identify whether strategic groups existed in the nursing home 

industry. Zinn et al. 1994 used scope commitment measures of percent Medicare, percent 

Medicaid, percent independent capacity, case mix, average length of stay and percent over 85. 

Zinn et al. 1994 used resource commitment measures of size, private pay rate, and occupancy, 

RN per resident and staff per resident. Using cluster analysis, they found that facilities with the 

highest private pay residents had the best patient outcomes and the facilities with the highest 

percent Medicare beds had better financial performance. Marlin et al. 1999 used Medicaid 

utilization, Medicare utilization, insurance/health maintenance organization (HMO) utilization, 
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private-pay utilization, and Veteran’s Administration utilization, average length of stay, average 

patient age and case mix. For resource commitment, Marlin et al. 1999 used percentage of 

nursing costs, percentage of ancillary costs, occupancy rate, semiprivate room rate, number of 

beds, registered nurses (RNs) per resident, and staff per resident. The study also used cluster 

analysis and found that the group with the highest private pay utilization combined with high 

Medicare utilization generally performed better along financial and quality indicators. 

Scope Using Technology 

Prior studies of strategic groups in nursing homes have used the range of market segments 

as the measure of scope commitment (Zinn et al. 1994, Marlin et al. 1999). Zinn et al. 1994 and 

Marlin et al. 1999 argued that to compete effectively, nursing homes need to be responsive to 

differences in payer demand characteristics because the payer mix of a nursing home is the major 

basis of segmentation in the industry (Zinn et al. 1994, Marlin et al. 1999). However, using payer 

demand characteristics may not be the best way of determining the strategic groups because the 

payer mix of a nursing home may be more the result of good strategy. For example, many 

facilities may have a strategy to acquire Medicare and private pay residents but not be successful. 

Whether a facility has a high proportion Medicare and private pay beds may be independent of 

the nursing homes’ attempt to acquire these types of residents. 

Structure Conduct Performance theory is a model used to link elements of the market 

structure to business conduct and performance in industrial economics. Structure refers to market 

structure defined mainly by the concentration of market share in the market. Conduct refers to 

the behavior of firms whether competitive or collusive (pricing and production, production, goals 

of firms, promotion) (Britton et al. 1992). Performance is mainly defined by the consequences of 

market power. Based on the Structure Conduct Performance paradigm, payer demand 

characteristics would be considered performance measures rather than conduct measures. In the 
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nursing home industry, measures of this type of performance include percent of beds filled by 

Medicare patients and percent of beds filled by private pay residents. Both Medicare and private 

pay clientele pay higher reimbursement rates than other payers like Medicaid. Market shares of 

Medicare and/or private pay residents are the result of a strategy but do not give any information 

about what strategy was used by the nursing home to accomplish that performance. 

 Unlike the aforementioned performance measures, technology focus and resource 

deployment decisions are made by the business level management and are under the direct 

control of management. Decisions to increase or decrease the amount of nursing technologies 

provided (services like restorative care or skin ulcer prevention) can be made independent of the 

environment that the facility is located in. However the resulting quality of care caused by 

providing these services can influence the performance of the facility as measured by the ability 

of the facility to draw higher reimbursing Medicare or private pay residents. 

In the nursing home industry, technology includes all the processes of care that are 

provided to the residents by the facility’s healthcare staff. Nursing homes use their technology to 

transform their inputs into outputs. The nursing home industry is different from other industries 

because of the way technology is applied and the way the product is measured.  

Resource Commitment 

Resource commitment refers to the commitment of resources to functional areas that are 

needed to gain and maintain competitive advantage in targeted market segments. For nursing 

home administrators, resource commitment decisions should be reflected by labor, price and 

capacity decisions (Zinn et al. 1994). Nursing homes have some control over their labor but they 

have limited control over their products’ price. Government reimbursement accounts for over 

62% of their revenue (MedPAC 2007). After the implementation of the Balanced Budget Act of 

1997, Medicare dictated the price that they are going to pay for the nursing home stay. Similarly 
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most states have changed their Medicaid reimbursement schematic in the direction of a 

prospective payment system. Only about 15% of nursing home beds are private pay where a 

facility can set their price. Capacity decisions can be impacted by economies of scale where the 

decision to be larger can allow the nursing home to benefit from the efficiencies created by more 

resources derived from size. Weech-Maldonado et al. 2008 found that larger facilities have better 

financial performance. Industrial organization studies have found that firms following similar 

strategies are likely to be of comparable scale (Porter 1980). In addition, labor and capacity can 

also be related. With widespread nursing and therapist shortages, some facilities may not be able 

to increase the capacity due to labor limitations.  

Porter’s Generic Strategies  

Besides strategic group models, this study will examine the strategic-performance 

relationship using a conceptual scheme that indicate the strategies that are available to firms. 

Porter (1980) introduced the concept that there are certain generic types of strategies that can be 

used by firms to outperform other organizations in the industry. Porter’s generic strategies are 

perhaps the most widely used and heavily researched. Firms have different types of 

environmentally determined functional demands and thus choose different strategies in an effort 

to gain competitive advantage (Porter 1980). 

 Originally Porter (1980) argued that a firm could choose one of three strategies to compete 

at the business level. One of those strategies is differentiation where a nursing home 

differentiates itself from other nursing homes in the market. One way facilities can differentiate 

themselves from their competitors is providing a high quality product. In the nursing home 

industry this equates to better care. By providing a high quality product, businesses are able to 

shield themselves from reductions in price-cost margins (Porter, 1980). Weech-Maldonado et al. 
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(2003) study found that there was a positive relationship between quality of care and financial 

performance in nursing homes. 

A nursing home can also use cost leadership in which the nursing home attempts to have 

relative lower costs. One would expect that nursing homes that follow the cost leadership 

paradigm would be more efficient at using their staff.  

The third strategy is a focus strategy, in which the firm concentrates on a particular group 

of customers, geographic markets, or product line segments. In the case of the nursing home 

industry, some facilities may choose to focus on rehabilitation because of the higher revenues per 

bed that Medicare pays. 

Porter (1980) considered firms that attempted to apply both a differentiating strategy and a 

cost leader strategy at the same time as ‘stuck in the middle’ or ‘muddlers’. Stuck in the middle 

or muddlers are considered those organization who have no coherent strategy. These 

organizations did not satisfy the demands of either cost leaders or differentiators (Marlin et al. 

2002). In contrast, Hill et al. 1988 and Wright et al. 1987 have posited that some nursing homes 

can be successful at differentiating themselves from their competitors while controlling their 

costs at the same time. Marlin et al. 2002 coined this type of nursing home as ‘best costs’ and 

found that the best cost strategy existed in the hospital industry. Porter has acknowledged that on 

rare occasions, firms can be successful with both differentiating strategy and a cost leader 

strategy (Murray et al.1988).  

Marlin et al. (2002) used strategic groups as defined by Porter’s theory of competitive 

strategy in the hospital industry. Marlin et al. 2002 used an objective classification procedure to 

classify four strategic groups: differentiation, low cost, best costs and the muddlers. The 

variables for the cluster analysis were selected by a panel of experts. Those variables selected to 
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capture cost leadership were measures that capture different types of cost like salaries and labor 

hours. The variables used to capture the differentiation group were types of services. Marlin et al. 

(2002) found that hospital strategic groups could be defined using Porter’s generic strategies 

theory and that different strategic groups had different structure-performance relationships. 

Strategic Group Model Using Scope (Technology) Commitment, Resources Commitment 
and Porter’s Generic Strategy Theory 

Figure #2 is a strategic group model of the nursing homes industry. The horizontal axis 

represents the scope commitment of the nursing home as measured by the amount of technology 

provided by the facility. 

 

 
Figure 2-2. Strategic Group Model Based on Scope and Resource commitment  
 

The vertical axis represents the resources that the facilities commit to provide its 

technology. The circles represent clusters as defined by Porter’s strategies (Differentiator, Cost 

Leadership, Best Cost and Focus). Those facilities that do not have a strategy are defined as 

being groups that lack strategy 
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 The center of the circle depicts the centroid of the cluster. To be in the cluster, a nursing 

home is closer to the centroid of its cluster than the centroid of any other cluster in the industry. 

All nursing homes within the groups are located within the outer boundaries of each cluster. A 

nursing home is not able to be in two separate clusters. 

 The upper scope boundary is a vertical line that passes through the centroid of the cluster 

that has the highest scope (technology) value. The lower resource boundary is a horizontal line 

that passes through the centroid that has the lowest resources. There are nursing homes that fall 

beyond both these boundaries; however the centroids of the clusters cannot fall beyond these 

boundaries.  

Differentiator 

 For a nursing home to differentiate itself from its competitors, it must provide superior 

processes of care. By taking on the strategy of providing more service than the competitors in 

their local markets, these nursing homes are more likely to attract residents to their facility 

resulting in higher occupancy rates and choose residents that can provide them with higher 

margins. A differentiating nursing home would provide a high volume of service relative to the 

average nursing home in the market. In Figure #2, the differentiating strategic group would be 

expected to be in the upper right quadrant of the graph. This is because the differentiating group 

is defined as the highest provider of service (technology). If a high volume of service is 

provided, it would be expected that facilities in the differentiation strategic groups would also 

have to commit a greater amount of resources. The centroid of the cluster demarks the upper 

scope boundary.  

Cost Leadership 

 Some nursing homes will be focused on keeping their costs low. Since staffing is the 

significant cost driver in the nursing home industry, keeping lower staffing levels is one obvious 
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method that facilities can use to control cost. RNs cost significantly more than CNAs and LPNs 

and therefore by manipulating staffing levels to a lower skill mix, cost leadership nursing homes 

are expected to keep their costs low.  

 In Figure #2, the cost leadership group would be expected to be located in the bottom left 

quadrant of the graph. This is because the cost leadership group has the lowest use of resources. 

It is expected that because of the lower availability of resources, cost leadership strategic groups 

will provide less processes of care. The centroid of the cluster demarks the lower resource 

boundary.  

Best Cost 

 Some nursing homes may seem like a hybrid of the cost leadership group and the 

differentiation group relative to the lack of strategy group. The best cost group represents 

efficient organizations. In Figure #2, the best cost group would be expected to have it’s centroid 

between the cost leaders and the differentiators. More specifically, the best cost group is 

expected to provide fewer services than the differentiating group but use fewer resources. It 

would also be expected to provide more services than the cost leadership group using more 

resources. 

Focus 

 Like any industry, it is possible for a nursing home to focus their strategy on a smaller 

segment of the industry. By allocating resources to that area, it may be possible to perform well 

financially. In Figure #2, the centroid of the focus group could be located anywhere in the graph 

within the upper scope boundary and the lowest resource boundary. However it is likely that the 

focus group would provide more services than the cost leadership group because it would be 

expected that it is focused on providing a specific type of service like rehab. There is more than 

one type of technology that a nursing home can focus on providing. It is therefore possible that 
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within the nursing home industry, there exists more than one focus group. For example, a nursing 

home could focus their attention on providing nursing care while a different one could focus 

their attention on providing rehabilitation services. 

Lack of Strategy 

 Facilities that use high levels of resources but provide low levels of technology fall into 

the lack of strategy group. This group will also not have any focus of services and special 

allocation of resources.  

Measuring Performance 

Financial performance metrics are the most commonly used when comparing different 

strategic groups. Some of the more common measures of performance include total margin and 

operating margin. Total margin is the total revenue divided by the total expense. This is an 

important measure because any organization that is unable to sustain positive margins will cease 

to exist. The total margin not only includes the operating costs and revenue, but other costs 

(capital costs and interest) and other revenue (like endowments and donations). Operating 

margin only includes operating revenue and operating cost. Operating margins are important 

because they measure efficiency. The higher the operating margin, the more profitable a 

company's core business.  Operating margin is related to the day-to-day decisions that managers 

make such as pricing strategy, prices for raw materials, and / or labor costs. Operating margin is 

also a measure of managerial flexibility and competency of the firm (Gapenski 2000). 

In the health care industry (including nursing homes), patient costs is also widely used as 

a financial metric (Weech-Maldonado et al. 2003, Shen et al. 2007). Since public payers like 

Medicare and Medicaid have been placing significant pressure on a facilities’ ability to generate 

revenue, it has been necessary for facilities to control their costs in order to achieve positive 

margins. 
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In most industries, success is most commonly defined by financial metrics; however, 

Venkatraman et al. 1986 have suggested that other measures such as market share, new product 

introduction and product quality can be equally important.  

 One measurement that has recently gained popularity in business is the balanced 

scorecard (BSC) approach. A major characteristic of a BSC is that it combines long-range 

strategic financial goals with day-to day operations. Kaplan and Norton (2001) stated that the 

customer’s perspective and internal operations are important areas that should be considered 

along with the financial perspective. 

Taking the customer’s perspective, the ability of a nursing home to provide quality care is 

crucial if a facility is going to survive over the long term. Poor quality can result in higher costs 

(Weech-Maldonado et al. 2003) as well as lower revenue streams due to lower occupancy rates. 

Poor quality can also result in moratorium on new admissions and even a facility’s closure. 

Quality in nursing homes has also generated concern for policymakers and the public ever since 

the release of the Institute of Medicine (IOM) report in 1986. It is therefore very important that 

quality indicators be used in conjunction with financial variables when measuring performance.  

There are three key reasons why measures other than financial performance are needed in 

the nursing home industry. First, the government programs like Medicare and Medicaid were 

established to pay for the care of the program’s beneficiaries. Although enough funds must be 

allocated to keep companies viable, the purpose of the program is not to give organizations 

above normal profits. Second, not all health care organizations are for profit. For example, nearly 

one third of nursing homes in the US are either government or not for profit facilities (Harrington 

et al. 2001) and it is important to consider what health care organizations do. The presence of 

not-for-profit in the industry is another reason why performance objectives other than profit 
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maximization are needed (Scanlon, 1980).  Finally, health care organizations (like nursing 

homes) are often charged with the responsibility of providing care for one of the most vulnerable 

populations. The direness of poor quality health care is so great that using financial performance 

as the sole measure of success (like in other industries) is just not adequate. For the 

aforementioned reasons, the measurement success in the health care industry has to be based on 

quality of services provided, cost of that service and financial performance.  

New Contributions 

To date, no study has examined if strategic groups can be identified by the technology 

choices made by the nursing home management. The purpose of this study is to determine if 

strategic groups can be classified using Porter’s generic strategies based on how nursing home 

management allocate their resources and how they select their technology. The study will also 

determine if these groups are succinct and if they differ with respect to quality, financial 

performance and cost. What and how much of technology a nursing home administrator chooses 

to provide is an important strategy choice that can have significant repercussions. The study is 

different from prior studies because it uses the industry’s technology as the scope variables to 

determine the strategic groups and will define those groups using Porter’s generic strategies.  

Hypothesis 

 Hypothesis #1: Nursing homes that have a strategy can be categorized into one of four 

strategic groups: Differentiator, cost leadership, focus or best cost.  

 Hypothesis #2:  Nursing homes in the differentiator strategic group will provide higher 

quality care than other strategic groups. 

 Hypothesis #3:  Nursing homes in focus strategic group will provide higher quality in the 

area that they are focused on than other strategic groups. 
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 Hypothesis #4:  Nursing homes in the cost leadership strategic group will have lower 

costs than other strategic groups. 

 Hypothesis #5:  Nursing homes that lack a strategy will have lower financial performance 

than nursing homes that are in a strategic group.  
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CHAPTER 3  
METHODOLOGY 

Data 

 This study combined the On-line Survey Certification of Automated Records (OSCAR), 

the Minimum Data Set (MDS), the Area Resource File (ARF) and the Medicare Cost Reports. 

The OSCAR dataset is a facility level dataset that is routinely collected through the Medicare 

and Medicaid certification process conducted by state licensure and certification agencies. This 

data is updated annually as part of the recertification survey. OSCAR provides a snapshot about 

the characteristics and care processes occurring within the nursing homes at the time of the 

survey. It includes variables like staffing levels, ownership status, number of residents, facility 

acuity level as well as quality outcome measures like state survey care deficiencies and pressure 

sore prevalence. 

The Omnibus Budget Reconciliation Act of 1987 (OBRA) was the first major legislative 

step to improve the quality of care in nursing homes. It established the Resident Assessment 

Instrument (RAI) which was implemented in 1991. The RAI is the basis of the Minimum Data 

Set (MDS) which is a dataset that records information about nursing home residents. The MDS 

includes demographic information, health status as well as amount and types of services that a 

resident receives while they reside at the nursing home. Each long term care resident is assessed 

when first admitted to a nursing home, then each quarter thereafter. The post acute resident is 

assessed on the 5th day, the 14th day, the 30th day, 60th day and 90th day (for as long they remain 

in the facility).  The CMS MDS is the most comprehensive dataset available for examining 

quality outcomes in the long-term care setting.  OSCAR and Quality Indicators (QI) generated 

from the MDS are used by the CMS as part of its Nursing Home Compare website.   

The MDS was acquired using a reuse agreement from the CMS. Data is currently located 

behind a firewall in a fully secured server of the College of Public Health and Health Professions 
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building operated by the IT department at the University of Florida. It was originally acquired by 

University of South Florida. 

The Area Resource File (ARF) contains county level data on supply and demand factors, 

such as composition of health care workforce, and socioeconomic and demographic 

characteristics of the population. 

The Medicare Cost Report data is a public access relational dataset that can be acquired 

from the CMS via the CMS website. All CMS certified nursing homes that have Medicare beds 

are required to submit the Medicare cost report on an annual basis. MedPAC has repeatedly been 

using this dataset to report the financial information of nursing homes to congress over the past 7 

years (MedPAC 2007). This dataset provides financial data like total patient revenue, total 

patient costs, and total revenue.    

Population 

 This study included all nursing homes in the United States that had Center for Medicaid 

and Medicare certification and that were included in the OSCAR, MDS and Medicare cost report 

datasets in 2004. There were 16000+ nursing homes in the United States in 2004. However, a 

total of 4500 facilities were omitted because they were either hospital based (2000 facilities) or 

government based (700 facilities), did not have Medicare beds (1200 facilities) or were the only 

nursing home in a county and would not have any market competition (500 facilities). Hospital 

based facilities were omitted because they may behave differently from free standing facilities 

(Weech-Maldonado et al. 2003, Weech-Maldonado et al. 2004). For example, hospitals may 

place patients in their own subacute beds that they cannot place in other nursing homes due to 

the level of acuity of the patient or because the patient lacks insurance. Government facilities 

may behave differently than non-government facilities because of their different financing 

structure. They are less influenced by market forces because of funding that they may receive 

directly from public sources. Finally, some facilities that may be included in the OSCAR may 
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not have any Medicare residents or even Medicare beds available and therefore they would not 

have to file a Medicare cost report. Therefore, this study is limited to nursing homes that are non 

government, free standing and have Medicare certified beds.  The total number of facilities in the 

study is approximately 11601 facilities in the year 2004.  

Overview of Methodology 

 To identify the strategic groups and the strategy-performance relationships of the 

strategic groups, the study performed a factor analysis on the scope and resource commitment 

variables. The resulting variables were used in a cluster analysis to identify the different clusters. 

Once clusters were identified, ordinary least squares regression (OLS), negative binomial and 

ordered logit was used to determine if the different groups had different financial and quality 

strategic-performance relationships.   

Hypothesis #1: Nursing homes that have a strategy can be categorized into one of four 
strategic groups: Differentiator, cost leadership, focus or best cost. 

Scope 

Similar to Zinn et al. (1994) and Marlin et al. (1999), this study used the scope 

commitment and resource commitment (also known as resource deployment) dimensions to 

identify the strategic groups. The scope of this study included technologies used by nursing 

homes to take care of the residents.  The technology of a nursing home can be classified into two 

main categories: nursing technology and rehab technology.  

Nursing Technology 

Nursing technology includes many different types of processes. The overall care of the residents 

can be divided into several different component technologies that are specifically designed to 

address the varied needs of the nursing home resident. Each of these technologies has a specific 

purpose and if not applied properly will have an undesired outcome. Some of the essential 

technologies include skin care technology, restorative technology, incontinence reducing 

technologies and nutritional technologies.  
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Skin care technology is designed to prevent pressure ulcers from occurring and to treat 

pressure ulcers that already exist. Failure to apply preventative skin care technology properly can 

result in pressure ulcers. Failure to treat already existing pressure ulcers can result in pressure 

ulcer worsening. Restorative nursing technologies engage the resident in functional activities. 

Residents functional abilities can decline in the nursing home setting and restorative technology 

can be used to help maintain their functional levels. Incontinence reducing technologies assist 

residents to maintain or regain their continence through toileting programs or bladder retraining 

programs. Nutritional technologies help residence maintain a healthy weight. In the nursing 

home setting, residents are at risk of either gaining weight or losing weight depending on their 

medical condition. Weight management programs and therapeutic diets assist with proper 

nutrition while the use of plate guards and other devices ensures that residents adequately feed 

themselves. 

Skin care technology:  All processes of care that involve either preventative skin care or 

treatment skin care are considered skin care technology. 

Pressure relieving seat: This is a continuous facility level variable that represents the 

proportion of residents in the nursing home that are given a pressure relieving seat. Pressure 

relieving seats are an important intervention when trying to prevent a new pressure sore from 

occurring or to prevent an already acquired pressure sore from worsening. Includes gel, air (e.g., 

Roho), or other cushioning placed on a chair or wheelchair. Include pressure relieving, pressure 

reducing, and pressure redistributing devices.   

Pressure relieving bed: This is a continuous facility level variable that represents the 

proportion of residents in the nursing home that are given a pressure relieving bed. Pressure 

relieving beds are an important intervention to prevent new pressure sores from occurring or to 

prevent an already acquired pressure sore from worsening. Includes air fluidized, low air loss 
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therapy beds, flotation, water, or bubble mattress or pad placed on the bed. Include pressure 

relieving, pressure reducing, and pressure redistributing devices.  

Turning / Repositioning: This is a continuous facility level variable that represents the 

proportion of residents in the nursing home that are placed on a turning-repositioning schedule. 

Turning-repositioning schedules are an important intervention to prevent a new pressure sore 

from occurring or to prevent an already acquired pressure sore from worsening. It includes a 

continuous, consistent program for changing the resident’s position and realigning the body. 

“Program” is defined as “a specific approach that is organized, planned, documented, monitored, 

and evaluated.” 

Ulcer care: This is a continuous facility level variable that represents the proportion of 

residents in the nursing home that are receiving ulcer care treatment. Residents who get ulcer 

care already have ulcers. 

Surgical care: This is a continuous facility level variable that represents the proportion of 

residents in the nursing home that are receiving surgical care treatment. Residents who get 

surgical care already have ulcers.  

Ointment: This is a continuous facility level variable that represents the proportion of 

residents in the nursing home that are receiving ointment care. It includes ointments or 

medications used to treat a skin condition (e.g., cortisone, antifungal preparations, 

chemotherapeutic agents, etc.). 

Dressing care: This is a continuous facility level variable that represents the proportion of 

residents in the nursing home that are receiving dressing care. Residents who get dressing care 

already have ulcers. 

Skin nutrition program care: This is a continuous facility level variable that represents the 

proportion of residents in the nursing home that are on a skin nutrition program. Dietary 

measures received by the resident for the purpose of preventing or treating specific skin 
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conditions - e.g., wheat-free diet to prevent allergic dermatitis, high calorie diet with added 

supplements to prevent skin breakdown, high protein supplements for wound healing. Vitamins 

and minerals, such as Vitamin C and Zinc, which are used to mange a potential or active skin 

problem, should be coded here. 

Other skin care: This is a continuous facility level variable that represents the proportion 

of residents in the nursing home that are receiving other skin care. Residents who get other skin 

care already have ulcers. 

Restorative technology: All processes of care provided by the nursing staff that involves 

having the patient engage in an activity that is directed towards accomplishing an ADL goal that 

will result in improved health status.  

Restorative ambulation: The restorative ambulation variable is facility level and is 

continuous. It represents the average number of days that a resident receives restorative 

ambulation while remaining in the facility. It is generated by dividing the resident level 

restorative variable that represents the number of days of ambulation provided in the 7 days 

before the assessment date by the total number of residents in the facility. Restorative ambulation 

has the nursing staff walk the residents in order to improve the distance that the resident can 

ambulate. It is a routine service and does not require the skill of the therapist. However the goals 

of the program need to be generated by the therapist. 

Restorative Passive Range of Motion (PROM): The restorative PROM variable is facility 

level and is continuous. It represents the average number of days that a resident receives 

restorative PROM while remaining in the facility. It is generated by dividing the resident level 

restorative variable that represents the number of days of PROM provided in the 7 days before 

the assessment date by the total number of residents in the facility. Restorative PROM has the 

nursing staff range the residents in order to improve the PROM of the resident. It is a routine 
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service and does not require the skill of the therapist. However the goals of the program need to 

be generated by the therapist. 

Restorative Active Range of Motion (AROM): The restorative AROM variable is facility 

level and is continuous. It represents the average number of days that a resident receives 

restorative AROM while remaining in the facility. It is generated by dividing the resident level 

restorative variable that represents the number of days of AROM provided in the 7 days before 

the assessment date by the total number of residents in the facility. Restorative AROM has the 

nursing staff range the residents in order to improve the AROM of the resident. It is a routine 

service and does not require the skill of the therapist. However the goals of the program need to 

be generated by the therapist. 

Restorative transfers: The restorative transfer variable is facility level and is continuous. It 

represents the average number of days that a resident receives restorative transfers while 

remaining in the facility. It is generated by dividing the resident level restorative variable that 

represents the number of days of transfers provided in the 7 days before the assessment date by 

the total number of residents in the facility. Restorative transfers have the nursing staff transfer 

the residents in order to improve the resident’s ability to transfer from one position to another. It 

is a routine service and does not require the skill of the therapist. However the goals of the 

program need to be generated by the therapist. 

Restorative bed mobility: The restorative bed mobility variable is facility level and is 

continuous. It represents the average number of days that a resident receives restorative bed 

mobility while remaining in the facility. It is generated by dividing the resident level restorative 

variable that represents the number of days of bed mobility provided in the 7 days before the 

assessment date by the total number of residents in the facility. Restorative bed mobility has the 

nursing staff transfer the residents in order to improve the resident’s ability to transfer from one 
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position to another in bed. It is a routine service and does not require the skill of the therapist. 

However the goals of the program need to be generated by the therapist. 

Restorative dressing: The restorative dressing variable is facility level and is continuous. It 

represents the average number of days that a resident receives restorative dressing while 

remaining in the facility. It is generated by dividing the resident level restorative variable that 

represents the number of days of dressing provided in the 7 days before the assessment date by 

the total number of residents in the facility. Restorative dressing have the nursing staff help dress 

the residents in order to improve the resident’s ability to dress by themselves. It is a routine 

service and does not require the skill of the therapist. However the goals of the program need to 

be generated by the therapist. 

Restorative eating: The restorative eating variable is facility level and is continuous. It 

represents the average number of days that a resident receives restorative eating while remaining 

in the facility. It is generated by dividing the resident level restorative variable that represents the 

number of days of eating provided in the 7 days before the assessment date by the total number 

of residents in the facility. Restorative eating have the nursing staff help the residents with eating 

in order to improve the resident’s ability to eat by themselves. It is a routine service and does not 

require the skill of the therapist. However the goals of the program need to be generated by the 

therapist. 

Restorative splinting: The restorative splinting variable is facility level and is continuous. 

It represents the average number of days that a resident receives restorative splinting while 

remaining in the facility. It is generated by dividing the resident level restorative variable that 

represents the number of days of splinting provided in the 7 days before the assessment date by 

the total number of residents in the facility. Restorative splinting have the nursing staff assist 

with the donning and doffing of splints in order to improve the resident’s ability to splint 
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themselves. It is a routine service and does not require the skill of the therapist. However the 

goals of the program need to be generated by the therapist. 

Restorative amputee intervention: The restorative amputee intervention variable is facility 

level and is continuous. It represents the average number of days that a resident receives 

restorative amputee intervention while remaining in the facility. It is generated by dividing the 

resident level restorative variable that represents the number of days of amputee intervention 

provided in the 7 days before the assessment date by the total number of residents in the facility. 

Restorative amputee intervention have the nursing staff assist with the donning and doffing of 

prosthetic in order to improve the resident’s ability to don and doff their prosthetic by 

themselves. It is a routine service and does not require the skill of the therapist. However the 

goals of the program need to be generated by the therapist. 

Restorative communication: The restorative communication variable is facility level and is 

continuous. It represents the average number of days that a resident receives restorative 

communication while remaining in the facility. It is generated by dividing the resident level 

restorative variable that represents the number of days of communication provided in the 7 days 

before the assessment date by the total number of residents in the facility. Restorative 

communication has the nursing staff assist with the communication in order to improve the 

resident’s ability to communicate. It is a routine service and does not require the skill of the 

therapist. However the goals of the program need to be generated by the therapist. 

Restorative other treatment: The restorative other treatment variable is facility level and is 

continuous. It represents the average number of days that a resident receives other restorative 

while remaining in the facility. It is generated by dividing the resident level restorative variable 

that represents the number of days of other provided in the 7 days before the assessment date by 

the total number of residents in the facility. 
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Incontinence reducing technologies: All processes of care provided by the nursing staff 

intended for the patient engage in a program that is directed towards accomplishing continence.  

Toileting program: This is a continuous facility level variable that represents the 

proportion of residents in the nursing home that have a toilet program. Toileting programs 

include such items like toileting schedules.  

Bladder retraining: This is a continuous facility level variable that represents the 

proportion of residents in the nursing home that have a bladder retraining program. Bladder 

training programs include such items like toileting schedules.  

Nutrition technology: All processes of care provided by the nursing staff intended for the 

patient engage in a program that is directed towards maintaining a healthy weight. 

Weight management program: This is a continuous facility level variable that represents 

the proportion of residents in the nursing home that have a weight management program. 

Resident is receiving a program of which the documented purpose and goal are to facilitate 

weight gain or loss (e.g., double portions; high calorie supplements; reduced calories; 10 grams 

fat).  

Therapeutic diet: This is a continuous facility level variable that measures the proportion 

of residents that are on a therapy diet. A diet ordered to manage problematic health conditions. 

Examples include calorie-specific, low-salt, low-fat lactose, no added sugar, and supplements 

during meals. 

Plate guard: This is a continuous facility level variable that represents the proportion of 

residents in the nursing home having a plateguard. This includes any type of specialized, altered, 

or adaptive equipment to facilitate the resident’s involvement in self performance of eating. 

Rehab Technology 

Rehab technology is utilized to improve the resident’s health status. It is provided by 

licensed therapy staff. There are different types of therapist that have different functions. These 
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processes of care include physical therapy for mobility issues and occupational therapy for ADL 

issues other than mobility.  

Long term care rehabilitation: All processes of care provided by the therapy staff that 

involves rehabilitation services to the long term care residents. 

Mean PT minutes long term care per resident: Facility level variable that represents the 

average number of minutes of physical therapy per resident provided in the 7 days prior to the 

quarterly assessment date. The numerator is the number of minutes of PT and the denominator is 

the number of residents in the nursing home. This is a MDS resident level variable that is raised 

to the facility level.  

Mean OT minutes long term care per resident: Facility level variable that represents the 

average number of minutes of occupational therapy per resident provided in the 7 days prior to 

the quarterly assessment date. The numerator is the number of minutes of OT and the 

denominator is the number of residents in the nursing home. This is a MDS resident level 

variable that is raised to the facility level.  

Post acute rehabilitation: All processes of care provided by the therapy staff that involves 

rehabilitation services to the long term care residents. 

Mean PT minutes post acute per resident: Facility level variable that represents the 

average number of minutes of Physical Therapy the 7 days prior to the 14 day assessment date. 

The numerator is the number of minutes of PT and the denominator is the number of residents in 

the nursing home. This is a MDS resident level variable that is raised to the facility level.  

Mean OT minutes post acute per resident: Facility level variable that represents the 

average number of minutes of Occupational Therapy provided in the 7 days prior to the 14 day 

assessment date. The numerator is the number of minutes of PT and the denominator is the 

number of residents in the nursing home. This is a MDS resident level variable that is raised to 

the facility level.  
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Percent Medicare beds: Facility level variable that represents the percent of the total 

number of resident beds reimbursed by Medicare. Medicare only reimburses for resident who are 

at the facility for short term stay. This variable is used because it is necessary to account for the 

proportion of the patients that are receiving rehabilitation at the facility. It is generated by 

dividing number of Medicare residents by the total number of beds for that facility.  

Resource Commitment 

 Resource commitment refers to the commitment of resources to the different technology 

areas that are needed to gain and maintain competitive advantage in targeted market segments 

(Zinn et al. 1994). The primary resource is staffing levels (the nurses and the therapist) since it is 

the health care staff that provides the technology. Therefore, organizations manipulate their 

staffing levels to control costs and ensure quality in an attempt to perform well financially. 

This study divided the resource commitment into two separate subtypes because they are 

mutually exclusive of each other and do not overlap.  

Resource commitment nursing:  Resource commitment nursing subtype includes all the 

licensed and non licensed nursing staff. They are responsible for all the nursing technologies 

RN FTE / Total Residents: Registered Nurse (RN) per resident is a continuous variable 

representing the ratio of the total number of RN FTEs divided by the total number of residents in 

the facility. RNs are involved in establishing processes and supervising other nursing staff. 

LPN FTE / Total Residents: Licensed practical nurse (LPN) per resident is a continuous 

variable representing the ratio of the total number of LPN FTEs divided by the total number of 

residents in the facility. Both measures are from the OSCAR dataset. LPNs’ are able to provide 

some skilled nursing processes of care like dispensing medication. They have to be under the 

supervision of a nurse. 

CNA FTE / Total Residents: Certified Nursing Assistant (CNA) per resident is a 

continuous variable representing the ratio of the total number of CNA FTEs divided by the total 
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number of residents in the facility. Both measures are from the OSCAR dataset. CNAs’ are 

mostly involved with the direct care of patients. 

Percent Licensed: Percent nursing staff that are licensed is a continuous staffing mix 

variables that measures the proportion of nursing staff that have a license. Higher percent 

licensed will give the nursing home a higher capacity to have knowledge and intangible 

resources. 

Percent of nursing staff that are RNs: Percent of nursing staff that are RNs is a continuous 

staffing mix variable that measures the proportion of the nursing staff that are RNs. Higher RN 

staffing mixes are advantageous since RNs can use their professional skills and tacit knowledge 

to improve the quality of patient care through their involvement in establishing processes and 

supervising other nursing staff (Weech-Maldonado et al. 2003). 

Resource commitment rehab: Resource commitment rehab includes all therapists and 

therapy assistants. Only licensed rehab staff is included because the use of rehab aides for 

therapy treatments is minimal due to state and federal practice guidelines. 

PT FTE / Total Residents: Physical Therapist (PT) per resident is a continuous variable 

represents the ratio total number of PT FTEs divided by the total number of residents in the 

facility. PTs evaluate the patient and oversee the plan of care. They supervise the physical 

therapy assistants  

PTA FTE / Total Residents: Physical Therapy Assistants (PTA) per resident is a continuous 

variable represents the ratio total number of PTA FTEs divided by the total number of residents 

in the facility. PTAs provide the treatment to the patients under the supervision of the physical 

therapist. 

Percent PT: Percent of the physical therapy staff that are PTs is a continuous staffing mix 

variable. Higher PT staffing mixes are advantageous since PTs can use their professional skills 
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and tacit knowledge to improve the quality of patient care through their involvement in 

establishing processes and supervising other physical therapy staff. 

OT FTE / Total Residents: Occupational Therapist (OT) per resident is a continuous 

variable represents the ratio total number of OT FTEs divided by the total number of residents in 

the facility. OT evaluates the patient and oversees the plan of care. They supervise the Certified 

Occupational Therapy Assistant  

COTA FTE / Total Residents: Certified Occupational Therapy Assistant (COTA) per 

resident is a continuous variable represents the ratio total number of COTA FTEs divided by the 

total number of residents in the facility. COTAs provide the treatment to the patients under the 

supervision of the occupational therapist. 

Percent OT: Percent of the occupational therapy staff that are OTs is a continuous staffing 

mix variable. Higher OT staffing mixes are advantageous since OTs can use their professional 

skills and tacit knowledge to improve the quality of patient care through their involvement in 

establishing processes and supervising other occupational therapy staff. 

Wages: Nursing homes average wages is a continuous variable derived by dividing the 

total salary expense by the total number of working hours reported in the Medicare costs reports. 

Wages are considered resources measures because nursing homes utilize the wages to control 

their cost.   

Hypothesis #1 Analysis 

Since there was a total of 68 variables of interest (technology and resource variables), it 

was necessary to reduce the number of variables into composite variables by using factor 

analysis. The internal consistency of the newly created composite variables was tested using 

Cronbach’s (1951) alpha methodology. Some variables that were not included in the composite 

scores were still included in the cluster analysis as individual variables. 
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The composite (or index) and the appropriate individual variables were transformed into 

cluster variables using z-scores. Wards minimum variance method was used to identify the 

number of clusters and k-means cluster analysis to identify the different strategic groups. The 

analysis of variance and covariance (ANOVA) statistical test with Tukey’s comparison test was 

used for each variable of interest to determine if the strategic groups were significantly different 

from each other. The Multivariate analysis of variance and covariance (MANOVA) test with 

Wilk’s Lambda was used to determine if the overall clusters were significantly different from 

each other. Each variable was given a weighted rank score for each cluster. The weighted rank 

score was then aggregated by type of commitment (scope or resource). Using the aggregated 

weighted rank score, the clusters were classified based on Porter’s generic strategies as defined 

in the technology, resources and strategic group model presented in Figure #2. 

Factor Analysis 

 Factor analysis is a variable reducing technique. It is a family of procedures designed to 

remove the redundancy from a set of highly correlated variables and representing the variables in 

a smaller set of derived variables or ‘factors’ (Kachigan 1991). Factor analysis can be seen as the 

grouping of similar variables (Kachigan 1991). These groupings of variables (or factors) can be 

used to describe a particular construct. For example, in the nursing home industry, two of the 

treatments used in an attempt to decrease pressure sores include placing a pressure relieving 

device in a chair and placing a pressure relieving device in a bed. It would be expected that these 

two processes of care are going to be highly correlated since both processes are similar in nature.  

The study used exploratory factor analysis to identify scope commitment and resource 

commitment variables that are correlated to each other. These variables were combined into new 

index variables that were a measure of what was considered a technology or resource factor. In 

the above example, if the factor analysis determined that the two pressure relieving device 
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variables are correlated and need to be combined, the new variable may be considered a measure 

of the construct ‘Pressure Sore Preventative Interventions’.  

The study used the interaction between the scope and the resource dimensions to classify 

the strategic groups. It was therefore necessary to perform separate exploratory factor analysis 

for scope commitment and for resource commitment. Similarly, the staffing intensity and staffing 

mix variables were also analyzed separately. This is because it is necessary to separate the 

intensity and the skill mix of the staff to be able to identify the relationship between licensed and 

non licensed staff. Staffing mix variables cannot be used as a substitute for the staffing intensity 

(i.e. nurse per resident) variables because they do not explain the volume of nursing care 

provided. For example, in the case of nursing, CNA’s can be negatively correlated with the RNs 

in one cluster while being positively correlated in another cluster. As a result, the three separate 

factor analysis include technology variables, staffing intensity variables and skill mix variables.  

Variables included in the cluster analysis but t not in the factor analysis were wages and 

percent Medicare beds. Although average wage paid is a resource commitment measure and is 

related to the staffing mix variables (higher RN mix represents higher average wages), it was not 

included in any exploratory factor analysis. Wages are used by nursing homes as an incentive for 

hiring new staff and retaining their staff and therefore were included separately in the cluster 

analysis. Percent Medicare beds variable is related to scope because it indicates the proportion of 

the facility residents getting rehab. It was included in the cluster analysis independently to 

identify the total volume of therapy services provided. For example, a facility that provided a lot 

of minutes of therapy to a small number of residents could be misclassified as being a rehab 

facility if the total amount of residents receiving therapy were not accounted for. 

Factor Matrix 

 In the factor matrix, the columns represent the derived factors while the rows are the 

variables. The cells represent the factor loadings which represents the degree that the variables 
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relate to the derived factor. Factor loadings are used to reveal the extent that the variables 

contribute to the meaning of the variable. Factor loading are the correlation coefficients between 

the variables and the factors. A factor loading score of greater than 0.4 was the inclusion 

criterion to be considered a part of that factor (Kachigan 1991).  

Number-of-Factors Problem 

 One concern when using factor analysis is how many factors are retained.  Each factor 

accounts for a certain amount of variance in the data. Typically, the first factor will extract the 

most variance; the second factor will extract the second most and so on. Once the variance of 

each successive factor extracts is known, it is possible to determine how many factors can be 

retained. There are two primary methods that can be used to determine the amount of factors 

retained:  

1) Eigenvalue is a measure of the variation and represents the equivalent number of 

variables that the factor represents. The Kaiser criterion is a commonly used standard that 

includes only factors with eigenvalues greater than 1 (Kachigan 1991). The rationale for using 

such a threshold is that unless a factor extracts at least as much variation as the equivalent of one 

original variable, it should be dropped. This criterion was proposed by Kaiser (1960), and is 

probably the one most widely used standard in determining how many factors should be used.  

2) Scree plot is another method that can be used to identify the number of factors. It is also 

possible to identify how many factors to retain by plotting the incremental variance accounted 

for by each successive factor. The idea is that the tail of the curve represents mostly random error 

variance and therefore the factor solution is to include all factors that exist just prior to the 

leveling off of the curve (Kachigan 1991). 

Rotation of the Factor Structure  

We could plot the factor loadings shown above in a scatter plot. In that plot, each variable 

is represented as a point. In this plot we could rotate the axes in any direction without changing 
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the relative locations of the points to each other; however, the actual coordinates of the points, 

that is, the factor loadings would of course change (Kachigan 1991).  

Rotational strategies: There are various rotational strategies that have been proposed. The 

goal of all of these strategies is to obtain a clear pattern of loadings, that is, factors that are 

somehow clearly marked by high loadings for some variables and low loadings for others.  

Fabrigar et al. 1999 describe two commonly used types of rotational strategies: orthogonal 

and oblique. Although orthogonal is conceptually simpler, factors have to be uncorrelated. 

Oblique rotation on the other hand does not have this limitation. Since the resource factors have 

the potential of being correlated to the technology that they are used for (for example, therapy 

resources will be correlated with rehab technology), this study used the oblique rotation. 

Internal Consistency of Measures 

 It was necessary to determine whether the variables of the generated factors have internal 

consistency. Cronbach alpha tested the correlation between the variables of the construct. The 

higher the alpha value, the closer the variables are correlated (Cronbach 1951). This value should 

be above 0.7 (Allen 2002). If the alpha was lower than 0.7, the factor was dropped because the 

variables did not correlate well together. To determine how much impact the individual variables 

had on the overall alpha, multiple tests will provide a score of the resulting alpha. Any variable 

whose exclusion causes the alpha score to rise above 0.7 were be dropped. Similarly, any 

variable whose inclusion causes the alpha score to drop below 0.7 were dropped. 

Cluster Analysis   

Cluster analysis is an exploratory data analysis tool which aims at sorting different objects 

into groups in a way that the degree of association between two objects is maximal if they belong 

to the same group and minimal otherwise (Kachigan 1991). Computationally, cluster analysis 

could be thought of as analysis of variance (ANOVA) "in reverse." The program starts with k 

random clusters, and then move objects between those clusters with the goal to 1) minimize 
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variability within clusters and 2) maximize variability between clusters. In other words, the 

similarity rules apply maximally to the members of one cluster and minimally to members 

belonging to the rest of the clusters. Cluster analysis can also be described as a set of techniques 

for partitioning a set of objects into relatively homogenous subsets based on inner objects 

similarities. The process begins by measuring a set number of objects (nursing homes) on each of 

the variables of interest. A measure of difference between each pair of nursing homes is 

obtained. Porter’s competitive strategy typology was used to define the strategic groups of 

nursing homes.  Similar to Marlin et al. 1999 and Zinn et al. 1994, this study used the scope and 

resource commitment measures in the cluster analysis.  

Prior studies argue that due to the large interstate variation in legislation, they could only 

use one state for their analysis (Zinn et al. 1994, Marlin et al. 1999). Although it is true that 

states have different governing laws, different reimbursement systems and different survey 

methodologies, limiting the analysis to one state limits the generalizability of the results. Rather 

than limiting to one state, this study standardized all variables using z-score based on the mean 

of the nursing home market (county). Regulation and reimbursement may vary not only by state 

but also by county. Similarly income and demographics can vary by county. All these factors 

may influence the nursing home’s strategy on how to use their resources and how much 

technology to provide. Therefore it is necessary to compare nursing homes to others in their 

county. Z-score or normal score is a dimensionless quantity derived by subtracting the 

population mean from an individual raw score and then dividing the difference by the population 

standard deviation. In this study, the county mean and the county standard deviation were used. 

 This study used an inductive methodology to determine the strategic group clusters. K-

means is a common method used to determine clusters using inductive reasoning (Ketchen 1996, 

Harrigan 1981). A significant number of studies have used k-means to identify the strategic 

groups (Marlin et al. 1999, Ford et al. 1998, Zinn et al. 1994, Short et al. 2002, Dess et al. 1984). 
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K-means cluster analysis was specifically designed for large datasets (Rudolph et al. 1991). 

Since this study began with over 11500 observations, K means cluster analysis was the most 

appropriate. K-means cluster analysis requires the researcher to establish the number of clusters 

a priori. This presents a challenge because it is not known if the number of clusters selected a 

priori is the most well defined clusters. Using theory to determine the number of clusters is 

considered to be a valid method to identify the k-means a priori (Ketchen et al. 1996). However, 

Ketchen et al. (1994) also recommended using a quantitative method in conjunction with the 

inductive method to increase the robustness of the number of clusters selected. One such method 

is the Ward’s minimum variance method which has been used by numerous strategic group 

studies (Marlin et al. 1999, Ford et al. 1998, Zinn et al. 1994, Short et al. 2002). 

One problem with the Ward’s minimum variance method is that it functions poorly with 

very large datasets and it is very susceptible to outliers. FASTCLUS was used as technique to 

reduce the variables into a smaller number of clusters that would be more manageable for the 

Ward’s minimum variance method (SAS 1990). FASTCLUS uses k-means cluster analysis to 

reduce the number of observations to a level that the Wards minimum variance can manage. In 

this study, the initial FASTCLUS reduced the dataset to 100 cluster/observations. The study also 

removed outlier observations that were greater than five standard deviations. 

Ward’s minimum variance method was used for determining the number of clusters to be 

used. The study used the following decision criteria to identify the optimal cluster solutions 

(SAS 1990). 

1. a local peak in the cubic clustering criterion 

2. a local peak in the pseudo F statistic, 

3. a small value of the pseudo t2 statistic and a larger pseudo t2 statistic for the next cluster 
solution level, 

4. an additional cluster increasing the overall fit by less than 5 percent, and  

5. The clusters obtained explaining at least 65 percent of the overall variance.  
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These decision criteria are consistent with those used in prior strategic group research (i.e., 

Fiegenbaum and Thomas 1990; Mehra 1996; Marlin 1999). 

The number of clusters identified by the Wards minimum variance method was used in the 

k-means cluster analysis using the original dataset.   

Once clusters were identified, the means for each one of the variables used to identify the 

cluster. These mean values were used to determine which of the Porter’s generic strategies the 

cluster could be categorized into. 

Strategic Groups Defined 

 As a result of using z scores for the cluster analysis, the variable values had a mean score 

of zero. In order for the model in Figure #2 to be utilized, it was necessary to convert the values 

into a positive scale. Therefore the clusters were ranked from highest to lowest from 0 to the total 

number of clusters that were determined in the cluster analysis. For example, if there were a total 

of 3 clusters identified in the analysis, then the ranking would range from 0 to 3.  

 The actual distance between clusters for each variable was not equal and therefore it was 

necessary to weight the rank score relative to the total variance of the variable. The ranking 

protocol of each variable was determined as follows: 

Determine the total variance value 

 The total variance for each variable was determined by subtracting the lowest mean value 

from the cluster with the highest mean value. For example, if for a given variable, the cluster 

with the lowest values was -1.5 and the cluster with the highest value was +1.5. Therefore, the 

total variance value was 3. 

Cluster value 

 For each variable, a cluster value was determined by subtracting the cluster with the 

lowest value from each individual cluster variable’s value. Using the above example of the 
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lowest value being -1.5 and a third cluster variable having a value -0.5, the cluster value of this 

cluster value would be 1 (-0.5-(-1.5)). 

Cluster rank score 

 The cluster value was divided by the total variance value. This ratio was then multiplied 

by the total number of clusters. Using the above information and assuming only three clusters, 

the cluster rank score would be 1/3 multiplied by 3 for a rank score of 1. For this case, the rank 

scores would be 0 for the lowest rank, 1 for the middle rank and 3 for the top rank. Table A-8 in 

the appendix includes all the total variance and cluster values for each variable. 

 All resource variables and all scope variables were summed to generate a cumulative 

resource utilization score and cumulative scope variable score each cluster. These total values 

were then plotted on the model as illustrated in Figure 2. Each cluster was classified into 

strategies using the parameters defined below. 

Differentiator:  For a nursing home to differentiate itself from the other facilities in its 

market, it would provide the greatest amount care. It is expected that a differentiating nursing 

home would be highly ranked in the skin care technology, restorative nursing technology, other 

care technology such as bladder training or weight program, and highest rehab care relative to 

the average nursing home in their county. To be considered a differentiator, the cluster would 

have to have the highest cumulative scope score.  

Cost leadership: Some nursing homes will be focused on keeping their costs low. Since 

staffing is the significant cost driver in the nursing home industry, strategies to have lower 

staffing levels can be used as a measure of controlling cost. Therefore it was expected that the 

cost leadership group would have the lowest cumulative rank scores for therapy resources, 

nursing resources and wages.  

Best cost: Some nursing homes may seem like a hybrid of the cost leadership group and 

the differentiator group relative to the lack of strategy group. It was expected that this group 
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would have higher cumulative rank scores for resources and scope when compared to the cost 

leadership group and would have lower cumulative resources and scope scores than the 

differentiator. In Figure #2, the centroid best cost cluster would have fallen in the area between 

the boundaries set by the cost leadership’s centroid and the differentiating cluster’s centroid.  

Focus: Like any industry, it is possible for a nursing home to focus their strategy on a 

smaller market segment. The focus group can be identified by providing a high amount of 

technology and resources in a specific area like rehab services.  For example, if a cluster had 

high rank scores in post acute rehab, long term care rehab and therapy resources, but low scores 

in every other category; they would be considered a rehab focus group. There was the possibility 

that other focus groups also existed.  

Lack of strategy: A facility that uses more resources but provides less technology than a 

cost leader was considered as a facility that lacks a strategy. 

Analysis of Variance 

 This study used Analysis of Variance (ANOVA) to determine if the component variables 

of the newly identified strategic groups are significantly different from each other. The study 

also used Tukey’s method to make multiple pair wise comparisons of the means for each 

variable. The ANOVA used the F test statistic which is the ratio of the between error estimates 

divided by the within error estimates. If Ho is false, the between estimates tend to overestimate 

the variance, so it tends to be larger than the within estimates. This can make the F statistic 

significantly greater than 1.0 (Agresti and Finlay 1997). The Ho Hypothesis is that the mean of 

each variable of interest (for example RNs per resident) was the same for each strategic group; 

that is Differentiator = Cost Leadership = Best Cost = Focus = Lack of Strategy. To determine 

whether the entire clusters are significant from each other, the study also used the MANOVA test 

with Wilks' Lambda. Similar to ANOVA, this statistic evaluates the hypothesis that the 
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population means are equal across groups; however, this method uses a multivariate approach. It 

was used in Zinn et al. 1994 study that examined strategic groups. 

Hypothesis #2: Nursing Homes in the Differentiator Strategic Group will have the Highest 
Quality. 

Dependent Variables: 

 There were a total of 8 dependent variables that were quality measures; five of which 

relate to long term care quality, two of which measure post acute quality and one measure of the 

overall quality of the facility.  The long term care (LTC) and post acute (PA) measures were 

quality indicator (QI) variables; they included LTC bladder decline in continence, LTC bowel 

decline in continence, LTC 4 point decline in ADL function, the LTC prevalence of the pressure 

sores, LTC restraint prevalence, PA walking improvement, and PA pressure sore incidence. The 

bladder and bowel decline variables are measures of the proportion of residents who had become 

incontinent. The ADL decline in function is a risk adjusted ratio of the proportion of the 

residents who experienced a 4 point ADL decline (out of 16 points) relative to the total number 

of residents in the nursing home. The restraint prevalence is the proportion of residents that are 

restrained at the facility. The pressure sores prevalence is a risk adjusted ratio of the proportion 

of residents who have a pressure sores relative to the total number of residents in the nursing 

home. The walking improvement variable measures the change in ambulation status between the 

5 day assessment and the 14 day assessment. Pressure sores incidence variable is a measure of 

the amount of post acute residents who developed a pressure sore while remaining in the nursing 

home relative to the total number of post acute residents in the nursing home. The quality 

indicators were continuous variables calculated using the MDS based on the methodology as 

described by Abt Associates 2004. These quality measures are included on the Nursing Home 

Compare website and are currently used by social workers and consumers to differentiate 

between good and bad facilities.  The eighth quality variable was the total number of quality of 

care deficiencies. This is an overall measure of the facility’s quality. Quality of care deficiencies 
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is a count variable that represents the number of citations issued by state survey agencies and is 

located in the OSCAR dataset. Deficiencies are categorized according to level of seriousness 

from letter “A” to “L.” Deficiencies categorized “F” and higher denote those with varying 

degrees of pervasion, which have the potential to, or actually cause harm or immediate jeopardy 

to residents (O’Neill et al. 2004). It also is on the Nursing Home Compare Website and is used 

by social workers and consumers to differentiate between good and poor facilities. 

Independent Variables  

 The independent variables of interest were dichotomous variable (0 or 1) for each 

strategic group generated by the cluster analysis. The expected strategic group variables include: 

differentiator strategy, cost leadership strategy, best cost strategy, focus strategy, and lack of 

strategy for those facilities that did not have any strategy. 

Control Variables  

The control variables in the study included both organizational and market factors. They 

included size, ownership, chain affiliation, market competition, occupancy, payer mix and case 

mix. Nursing home size is measured using the number of beds. Larger size provides more 

resources and gives an advantage when trying to recruit staff. Similar to size, chain affiliation 

gives more resources to draw upon which can also improve the facility efficiency. Ownership 

and chain affiliation in nursing homes has been associated with lower quality of care (Harrington 

et al. 2001). The percent Medicare and percent private pay beds are outcomes of effective 

strategy because both give the facility an ability to increase their revenue streams and 

subsequently provide the facility with more resources to provide quality of care. Market 

competition and the occupancy of the facility can influence the behavior of a facility as they 

attempt to attract more profitable residents. A facility’s case mix is the measure of the acuity of 

the nursing home’s residents. Higher acuity of residents may be more costly and more difficult to 

care for and may influence quality measures like pressure ulcers and ADL decline that is beyond 



 

68 

the control of the facility. Several studies have utilized the Acuindex as the case mix variable 

(Johnson et al. 2004, Laberge et al. 2005, Weech-Maldonado et al. 2006). The Acuindex is an 

acuity variable located in the OSCAR dataset. It is represented by different factors including 

mobility issues like how much assistance the resident requires with functional activities like 

ambulation or transfers, or nursing issues like proportion of residents receiving suctioning or 

proportion of residents receiving intravenous therapy. This study also included other measures of 

acuity that included ADL index, tube feeds, respiratory care, suction, tracheotomy care, IVs, and 

injections. These measures were included because different strategic groups may have different 

types of acuity. For example, a strategic group may have a high proportion of the residents that 

need IVs, respiratory care and need injections but who are independent with their ADLs. 

Although the Acuindex is a good overall measure of acuity, it cannot capture the intricacies of 

the different groups that could be related to the different strategies. These different nursing 

acuity measures were not used in the cluster analysis because they represent the needs of the 

residents rather than the technology that was provided to them. For example, knowing that half 

the residents need respiratory care is not the same as a measure that represents the amount of 

treatment or number of different kinds of treatment provided. Although they were not used in 

determining the different groups, these variables are needed to be included as controls because 

they can influence how the technology of the facility is provided. 

Analysis 

 The study intended to use the ordinary least squares (OLS) regression to analyze seven of 

the quality of care variables (AREG function on STATA) (LTC bladder decline in continence, 

LTC bowel decline in continence, LTC 4 point decline in ADL function, the LTC prevalence of 

the pressure sores, LTC restraint prevalence, PA walking improvement, and PA pressure sore 

incidence). Prior to the analysis, it was necessary to evaluate the dependent variables in order to 

ensure that they have normal distribution. If any of the variables were not normally distributed, 
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the dependent variables were transformed by using the log function. If the initial log 

transformation did not result in proper skewness and kurtosis, other transformations were 

attempted. Other possible transformations included the cubed root, the root, the square and the 

cube. All of them would be attempted until a transformed variable was identified that had a 

skewness and kurtosis closest to 0 and 3 respectively. If the skewness was not able to be resolved 

and the variable seemed to have a gamma distribution, the study used the generalized linear 

model with gamma distribution and a log link. After the OLS analysis, it was necessary to 

determine if the regressions pass the OLS linearity assumptions. The linearity assumption was 

tested through observation of the residual-predicted values plots and the Hosmer-Lemeshow test.  

 The quality of care deficiencies is a count variable and was analyzed using the negative 

binomial equation. The study used White’s heteroskedacity-consistent covariance matrix (1980) to 

correct for a heteroskedascity. It used county level fixed effects. Dependent variable outliers of 5 

standard deviations and above were dropped from the dataset. 

Qual = ∀ + &g1Group1 + &g2Group1 + …..+&gnGroupN + &cControl + &feFE + ε 

 Qual represents one of the seven quality dependent variables.∀ represents the constant 

value, while &gn  represents the effect of each strategic group on the quality variable. &gc 

represents the effect of the control variables on the quality variable. &fe represents the effect of 

the county level fixed effects. ε represents the random error. 

Hypothesis #3:  Nursing Homes in the Focus Strategic Group will provide Higher Quality 
in the area that they are focused on compared to other Strategic Groups. 

Dependent Variables 

Hypothesis #3 used the same quality of care dependent variables as Hypothesis #2.  

Independent Variables 

 As in hypothesis #2, the independent variables of interest included a dichotomous 

variable (0 or 1) for each strategic group generated by the cluster analysis. However, unlike 
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hypothesis #2 where the differentiator was used as the reference group; this hypothesis used the 

focus strategic group variable as the reference group. 

Control Variables 

Organizational characteristics that were used as controls included size, for-profit status, 

chain affiliation, payer mix, and case mix as described in hypothesis #2. 

Analysis 

 As in hypothesis #2, the planned analysis for the QIs was the OLS with county fixed 

effects (AREG function on STATA. The study used White’s heteroskedacity-consistent covariance 

matrix (1980) to correct for a heteroskedascity. It used county level fixed effects. Dependent 

variable outliers of 5 standard deviations and above were dropped from the dataset. 

Focus Qual = ∀ + &g1Group1 + &g2Group1 + .. +&gnGroupN + &cControl + &feFE + ε

 Qual represents one of the seven quality dependent variables.∀ represents the constant 

value, &gn  represents the effect of each strategic group on the quality variable. &gc represents the 

effect of the control variables on the quality variable. &fe represents the effect of the county level 

fixed effects. ε represents the random error. 

Hypothesis #4: Nursing homes in the Cost Leadership Strategic Group will have the lowest 
costs. 

Dependent Variables 

 The patient cost equation used operating expense per resident day. It is determined by 

dividing the operating revenue by the total amount of residents and dividing it by 365 days.  

Independent Variables 

 The independent variables of interest included a dichotomous variable (0 or 1) for each 

strategic group generated by the cluster analysis. Since the focus of the cost leader was to have 

the lowest cost, the cost leadership strategic group was used as the reference group.  
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Control Variables 

Organizational characteristics that will be analyzed are size, for-profit status, chain 

affiliation, payer mix, market competition and case mix as described in hypothesis #2.  

Analysis 

 Similar to health care expenditure measures, the cost per patient per day tends to be 

skewed to the right with some facilities having significantly higher cost than the mean. Similar to 

prior studies dealing with health care cost, the study used the generalized linear model (GLM) 

with gamma distribution and a log link (Fleishman et al. 2006, Pagano et al. 2005). The study 

then determined the predicted value using the smearing method. The study used county level 

fixed effects. The study used White’s heteroskedacity-consistent covariance matrix (1980) to correct 

for any heteroskedascity as found in STATA (2001). It used county level fixed effects. Dependent 

variables outliers of 5 standard deviations and above were dropped from the dataset.  

ΓlnCost = ∀ + &g1Group1 + &g2Group1 + …..+&gnGroupN + &cControl + &feFE + ε,

 ΓlnCost represents one of the seven quality dependent variables.∀ represents the constant 

value, &gn  represents the effect of each strategic group on the quality variable. &gc represents the 

effect of the control variables on the quality variable. &fe represents the effect of the county level 

fixed effects. ε represents the random error. 

Hypothesis #5: Differentiation, Cost Leadership, Focus and Best Cost Strategic Groups will 
have better Financial Performance than Nursing Homes that Lack a Strategy 

Dependent Variables 

There were two variables used to examine financial performance. The first of the two 

financial performance variables used, the operating margin, is calculated using the operating 

revenue minus the operating expense then divided by the operating revenue. Operating revenue 

and expense were direct measures of doing business and therefore the operating margins may be 

more sensitive to nursing home strategies. The second financial performance variable included 

total profit margin. Profit margin not only includes the operating revenue and operating expense, 
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but also includes the non patient revenues like charitable donations and non patient expenses like 

capital costs. Although profit margin is not as sensitive as operating margins to changes in the 

nursing homes’ strategies, it is still important because it does represent the overall picture of the 

nursing homes financial performance. Financial performance is important because it strongly 

influences the nursing homes behavior. If strategies that produces higher quality result in better 

financial performance, then customers’ needs and providers’ goals will be aligned. However, if a 

strategy provides higher quality of care but does not provide the facility with better financial 

performance, alternative strategies by the nursing homes will likely be considered.  

Independent Variables  

 The independent variables of interest included a dichotomous variable (0 or 1) for each 

strategic group generated by the cluster analysis. The lack of strategy group was used as the 

reference group since it was expected that nursing homes that had a strategy would have better 

financial performance than those that did not have a strategy. 

Control Variables 

Organizational characteristics that were utilized as controls included size, for-profit status, 

chain affiliation, Medicaid and case mix as described in Hypothesis #3. Unlike the other 

hypothesis, hypothesis #5 only used Medicaid as a control variable. Some nursing homes are 

trying to acquire the higher reimbursing Medicare as part of their strategy. By using the percent 

Medicare variable as a control variable, it would not be possible to determine the benefit of 

having a strategy directed towards acquiring rehab patients. 

Analysis 

Although the operating margin and the total margin were both continuous variables, 

neither of them is normally distributed and therefore Ordinary Least Squares regression is not 

appropriate. By the nature of the mathematical equation that is used to determine them, their 

range is from negative infinity to positive one. This is because both equations use the revenue of 
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the facility in the numerator and the denominator and both equations subtract the costs of the 

facility from the revenue in the numerator. Therefore the highest value that the operating and 

total profit margins can be is one ((revenue minus no costs) / revenue = 1). Since the variable is 

not normally distributed, and cannot be transformed in a parsimonious way, a different analytical 

tool is necessary. 

In addition, the focus of the study is to determine if the total and the operating margins 

vary by strategic groups. As a result, determining the odds of being a higher financial performer 

is appropriate. Therefore, the study used an ordered logit with odds ratio analysis to determine 

the odds that the strategic group will be in the highest group. Weech-Maldonado et al. 2008 used 

the ordered logit model with odds ratio in their study that examined quality and financial 

performance. The study determined the predicted probabilities of a strategic group being in each 

financial tier for each strategic group. By providing the predicted probabilities, it was possible to 

identify which strategies have the best financial performance for operating margin and total 

margin. The study divided the operating margin and the total margin variables into three 

financial performance tier: low (bottom 10%), medium (middle 80%), and high (upper 10%).  

 Similarly, since different counties can have significantly different market forces between 

them, it was necessary to control for these county differences by using county fixed effects.  

Predicted values using logit were used to identify predicted probabilities by tier for each 

strategic group. 

Ologit (Β)  = ∀ + &g1Group1 + &g2Group1 + …..+&gnGroupN + &cControl + &feFE + ε  

 ΓlnCost represents the cost dependent variable.∀ represents the constant value, &gn  

represents the effect of each strategic group on the quality variable. &gc represents the effect of 

the control variables on the quality variable. &fe represents the effect of the county level fixed 

effects. ε represents the random error 
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CHAPTER 4 
RESULTS  

Hypothesis #1 

Identification of Different Factors: The study completed three separate factor analyses to 

reduce the total number of variables. The newly generated composite variables represented valid 

constructs of nursing home’s technology and resource commitments. Initially there were 57 

technology variables and 11 resource variables that were used in the factor analysis. 

Factor analysis #1 (Technology): The first factor analysis included only the variables that 

measured the technology of the nursing homes. Of the 57 reported variables, there were 20 factors 

that were derived reporting an eigenvalue greater than 1 (table A-1 in the appendix), with ten of 

those factors having eigenvalues between 1.0 and 1.54. Although the factors just above one would 

qualify using the Kaiser (1960) criteria, the amount of variation removed by each subsequent 

factor after 10 was marginally inadequate. Therefore it was necessary to use the scree plot to 

identify the ideal number of clusters. The scree plot indicated a point of inflection between 9 and 

11 factors (Figure A-1 in the appendix). Although the eigenvalues could justify the use of 20 

factors, the scree plot indicates that the change in the amount of variance contributed by using 

additional factors beyond 10 appeared to be non- significant. Therefore, the factor analysis for 

technology only used the 10 factors.  

All variables with a factor loading above 0.4 were initially included in the each of the 10 

factor variables (Table A-2 Appendix A). There were six variables that were included in more 

than one factor.  Since each of these six variables can only be in one factor, it was necessary to 

determine the most appropriate factor for each variable. The six variables included long term care 

pressure relieving chairs, long term care pressure relieving beds, long term care and post acute 

restorative PROM and AROM. The long term care pressure relieving chairs and beds had loadings 

that were similar in both factors (0.6). One of the factors also included post acute pressure 

relieving devices. Therefore this factor generated a clear construct of pressure relieving devices. 
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The ROM variables were included in the restorative long term care and restorative post acute 

measures. The ROM variables were also included in a factor that included splinting; however this 

factor had a Chronbach’s alpha score that was below the 0.7 level and therefore was dropped. The 

end result was 8 technology factors with variables that had factor loadings over 0.4 (Table A-3 

Appendix A). 

Factor Analysis #2 (Resource): The staffing intensity factor analysis identified three 

factors with eigenvalues greater than one (Table A-4 Appendix A). The scree plot appeared to 

demonstrate a point of inflection between 2 and 3. The three factors included licensed therapist 

(PT and OT), therapy assistants (PTA and COTA) and nursing staffing (including RN, LPN, and 

CNA) (Appendix A table 4).   

Factor Analysis #3 (Resource): For the staffing mix, the eigenvalues were all below 1. 

Since each of the factors removed less variance than one variable, it was more appropriate to 

include each of the staffing mix variables individually rather than as a composite.  

The factor analysis identified 10 technology factors and 3 resource factors. These factors 

were tested for internal consistency using the Cronbach’s alpha method. As illustrated in Table 4-

1, 8 technology factors and 2 resource factors had Cronbach’s alphas over the 0.7 threshold. These 

factors included long term care skin care, post acute care skin care, long term care restorative 

process, post acute restorative processes, relief devices, therapy minutes, toileting program, 

weight management program, therapist, therapy assistants. The restorative splinting technology 

variable was included in the factor that was associated with restorative AROM and PROM yet 

failed to have Cronbach’s alpha score greater than 0.7. The technology variables therapy diet and 

plate guard made up the final factor. This factor was dropped because they failed to have an alpha 

score greater than 0.7. 

Nursing (RN, LPN and CNA) on the other hand did have an alpha score of 0.69; however it 

was decided not to use a total staffing intensity factor because a nursing home could, as a strategy, 
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choose to substitute a licensed staff member with a non licensed staff in an attempt to keep costs 

low. By generating an index that included all three nursing variables, the ability of the cluster 

analysis to identify nursing homes with different types of staffing intensity strategies would be 

compromised. It was therefore deemed necessary to include the RN, LPN and CNA variable in the 

cluster analysis as individual variables.  

Table 4-1. Internal consistency of the composite variables 
Cluster variable Alpha Variables used 
Long term care skin 
processes of care 0.82 

Long term care ointment, dressing application process, surgical wound care, ulcer 
care, skin nutrition and turning repositioning program 

Post acute skin processes 
of care 0.72 Post acute ulcer care, dressing application process, 
Long term care restorative 
processes 0.86 

Long term care restorative dressing, restorative transfers, restorative bed mobility, 
restorative PROM, Restorative AROM, restorative ambulation and restorative eating

Post acute restorative 
processes 0.91 

Post acute restorative dressing, restorative transfers, restorative bed mobility, 
restorative PROM, Restorative AROM, restorative ambulation and restorative eating

Relief Devices 0.81 
Long term care pressure relieving bed and chair, Post acute pressure relieving bed 
and chair 

Therapy minutes 0.93 Long term care and Post acute physical and occupational therapy 

Toileting program 0.88 Long term care and Post acute toileting program 

Weight management prg 0.88 Long term care and post acute weight management program 

Therapist 0.91 Total physical and occupational therapist per resident 

Therapy assistants 0.77 Total physical and occupational therapy assistants per resident 
 
Table 4-2 lists the nursing variables and all the individual variables utilized in the cluster analysis. 

Other variables included the percent of nurses that were RNs, percent of nurses that were 

Table 4-2. Individual variables used in cluster analysis that were not included in a factor variable. 
Individual Variables Definition 

RN Registered Nurse Per Resident 
LPN Licensed Practical Nurse Per Resident 
CNA Certified Nurse Assistant Per Resident 
RN Percent Percent of Nurses are Registered nurse 
License Nurse Percent Percent of Nurses are Licensed 
PT Percent Percent of Physical Therapist are licensed 
OT Percent Percent of Occupational Therapist  are licensed 
Wages Facility direct care average wage 
Percent Medicare Percent residents who are post acute 
licensed, percent of physical therapist, and the percent occupational therapist. As described in the 

methodology, wages and percent Medicare beds were also used as individual variables.   
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Cluster Analysis: The 10 factor variables and the 9 individual variables were standardized 

using z scores that were based on the county mean. The dataset were then trimmed for outliers 

using the 5 standard deviations for each variable. This resulted in the reduction of the number of 

nursing homes used in the cluster analysis from 11601 to 9726. The newly generated variables 

were used in the Ward’s Minimum Variance Cluster Analysis and the k-means cluster analysis. 

Ward's Minimum Variance Cluster Analysis identified 5 clusters as the best number of clusters. 

This was based on a local peak in the pseudo F statistic, a small value of the pseudo t2 statistic 

followed by a larger pseudo t2 statistic for the next cluster solution level, and that adding an 

additional cluster increased the overall fit by less than 5 percent (Table A-6 and A-7 Appendix A). 

No other cluster arrangement met the three criteria. The data was then analyzed using the k-means 

with an a priori of 5 clusters. 

Clusters: Table 4-3 represents the results of the cluster analysis. Using the ranking protocol 

described in the methodology (Table A-8 Appendix), the different clusters were defined using the 

rank score ranging from 0 to 5. 0 represented the lowest and 5 represented the highest value for 

both the resource variables and the technology variables.  For each cluster, the cumulative rank 

score was calculated by summing the values for the scope variables and summing the resource 

variables.  These cumulative rank scores were plotted on a graph to generate model as indicated in 

Figure 4-1. The scope score was represented by the horizontal axis and the resource score was 

represented by the vertical axis. Table 4-4 provided some descriptive structural, market and case 

mix variables of each strategic group. 

The ANOVA test identified that the clusters were significantly different from each other for 

each variable. In addition, the Tukey’s test compared each pair of clusters for every variable and 

found that there were significant differences between each pair 79% of the time. Finally, the 

MANOVA test criteria (Wilks' Lambda) found that the entire clusters were significantly different 

from each other (p <.000). Descriptives of all variables is located in table A-9 in the appendix. 
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Table 4-3. Rank scores scope and resource variables 
 Variables 
 
 

Cluster 1 
Differentiator 

 

Cluster 2  
Cost  

Leader 

Cluster 3 
Rehab 
Focus 

Cluster 4 
Specialty 

care Focus 

Cluster 5 
Lack of 
Strategy 

 

Average Wages 1.985 0.813,4 4.042,5 5.001,2,5 0.001,2 F=13.8*** 
RN per Resident 1.70* 0.00* 2.72* 5.00* 0.40* F=744*** 
LPN per Resident 0.993,4 1.073,4 5.00* 0.00* 0.863,4 F=121*** 
CNA per Resident 4.362,3,4 3.59* 5.00* 0.00* 4.052,3,4 F=367*** 
Therapist per Resident 1.00* 0.00* 5.00* 1.75* 2.23* F=1110*** 
Therapy assistant per resident 1.19* 2.48* 5.00* 1.62* 0.00* F=1492*** 
Percent Licensed PT 2.542,3,5 0.00* 1.58* 2.442,3,5 5.00* F=1180*** 
Percent Licensed OT 2.612,3,5 0.00* 1.94* 2.602,3,5 5.00* F=906*** 
Percent RN 1.15* 0.00* 1.42* 5.00 0.25* F=1538*** 
Percent Licensed Nurse 0.41* 0.071,3,4 1.76* 5.00* 0.001,3,4 F=833*** 

Total Resource 17.91* 8.06* 33.49* 28.32* 17.78* 
 
F=186*** 

  
LTC Skin Process 3.23* 0.60* 5.00* 2.07* 0.00* F=186*** 
Acute Skin Process 4.682,4,5 1.56* 5.002,4,5 3.03* 0.00* F=58.35*** 
LTC Restorative Process 5.00* 0.101,3,4 0.89* 0.34* 0.001,3,4 F=688*** 
Acute Restorative Process 5.00* 0.141,3,4 0.00* 0.33* 0.141,3,4 F=1987*** 
Relief Devices 4.112,4,5 1.672,4,5 5.001,4,5 1.512,4,5 0.00* F=39.8*** 
Toilet Program 4.96* 1.49* 0.111,2 0.091,2 0.001,2 F=19.7*** 
Weight Program 5.003,5 3.733,5 0.001,2,4 2.533 1.031,2 F=8.62*** 
Therapy Minutes 0.00* 1.601,3,5 5.00* 1.681,3,5 1.13* F=386*** 
Percent Medicare 0.103,4 0.153,4 5.00* 0.74* 0.003,4 F=918*** 

 Total Scope 32.1* 11.03* 26.10* 12.32 2.29 
 
F=59*** 

*Significantly different from all clusters,  
Superscript is significantly different than identified groups 
 

The descriptives values were not adjusted for the county level fixed effects and therefore were not 

used in the determination of the clusters. 

The plotted clusters in Figure 4-2 were then categorized using Porter’s generic strategies. 

Based on the definition described in the methodology, Cluster #1 was initially classified as 

Differentiator because it’s scope score was the highest (technology cumulative rank score). 

However this group was ranked the lowest in all the categories that was related to rehab (i.e. 

physical therapy minutes and percent Medicare beds). Therefore this cluster may be more 

appropriately classified as a nursing care focus group rather than a differentiator. Although these 

nursing homes provided a high degree of technology, they did not use the highest amount of 

resources. They tended to have median level wages, median level total RN staffing, and below 

median level of percent licensed therapist. They had low staffing mix as a result of their high 
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CNA staffing levels. This group also tended to have high acuity primarily driven by residents who 

were more dependent and patients who had tube feeds.  

Table 4-4. Rank scores of structure and market factors 
Variables 

Cluster 1 
Differentiator

N=990 
 

Cluster 2  
Cost Leader

N=2752 
 

Cluster 3 
Rehab Focus 

N=1816 
 

 
Cluster 4 
Specialty 

care 
N=1634 

 

Cluster 5 
Lack of 
Strategy 
N=2534 

   
Percent for profit 71.2% 75.7% 79.7% 76.9% 76.2% Chi2= 27 
Percent chain affiliated 51.5% 60.0% 66.4% 63.0% 58.2% Chi2= 70 
Market competition 1.43 0.00 0.71 5.00 4.29 F=0.17 
Occupancy 5.00 3,4 4.53 3,4 0.00 1,2,5 1.98 1,2 3.16 3 F=12.15 
Size  0.67 2 5.00* 1.15 2,5 1.86 2,5 0.00 2,3,4 F=59.23 
Case Mix 4.57 2,4,5 1.06 1,3 5.00 2,4,5 2.18 1,3,5 0.00 1,3,4 F=25.95 
DL index 4.73 2,4,5 1.14 1,3 5.00 2,4,5 2.08 1,3,5 0.00 1,3,4 F=21.45 
Percent tube feed 4.22 2,5 1.19 1,3,4 4.51 2,5 5.00 2,5 0.00 1,3,4 F=9.65 
Percent tracheotomy 3.485 1.49 4 3.15 5 5.00 2,5 0.00 1,3,4 F=14.63 
Percent requiring suctioning 2.96 2,5 0.711,3,4 3.39 2,5 5.00 2,5 0.00 1,3,4 F=15.63 
Percent requiring respiratory care 1.28 3 0.50 3,4 5.00* 2.67 2,3,5 0.00 3,4 F=42.13  
Percent requiring IV 0.64 3,4 0.74 3,4 5.00* 1.87* 0.00 3,4 F=54.7 
Percent requiring injection 0.98 3 0.78 3 5.00* 2.19 3,5 0.00 3,4 F=33.18 
*Significantly different from all clusters, 
Superscript is significantly different than identified groups 

 
Cluster #2 was classified as the cost leader because it used the least resources. The only nursing 

resource that the cost leader was not the lowest on was the CNA staffing. The lowest RN staffing 

coupled with the median CNA staffing resulted in the lowest staffing mix. Cost leadership groups 

also had the lowest amount of therapist with an above median level of therapy assistant. This 

resulted in the low therapy staffing mix. Cost leaders were significantly larger that other nursing 

homes and tended to have lower acuity. These were all consistent with what would be expected 

with a cost leader strategic group. 

Cluster #3 was classified as the rehab focus cluster. It had higher wages and the highest 

staffing intensity. It had an above median level of RN staffing and above median percent licensed 

staff. Rehab focus nursing homes provided the highest skin services and therapy.  They had the 

highest use of resources and provided a significant amount of service second only to the 

differentiators. This cluster cannot be classified as best cost because although the nursing homes 
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provided more service than the cost leadership group, they also used more resources that the 

differentiators. The rehab focus group had the highest acuity in most categories.  

Cluster #4 was classified as specialty care focus group. It had the highest overall wages, 

overall RN staffing and RN proportion when compared to the other clusters. This cluster had skin 

care services and weight program, and overall case mix acuity in the middle range. This cluster 

did not use the least resources, or provide the most processes and therefore could not be classified 

as either cost leader or differentiator. It could not be considered a best cost strategic group because 

although this cluster provided a greater amount of care than the cost leader cluster, it used more 

resources than the differentiating cluster. Although this group did not have the highest overall 

acuity level, it did have the highest amount of residents with specialty care needs like tube feeds 

and tracheotomies. However, these specialty care services have little effect on the overall case mix 

score (acuindex) because these types of services account for only 20% of the acuindex variable 

(while the ADL factors account for 80% of the variable). 

Cluster #5 was classified as the lack of strategy cluster. This cluster of nursing homes 

appeared to lack any specific strategy. They had patients with the lowest acuity, and they provide 

by far less services than other groups while their staffing levels still remained at a median level. 

All the clusters were plotted on the strategic group model (Figure 4-1) using the cumulative 

technology and cumulative resource scores from table 4-3. Hypothesis #1 was partially supported.  

The results indicated that there exist four distinct strategies in the nursing home industry, however 

these groups were different then what was originally hypothesized. Based on the Figure #3, there 

was no best cost group; instead there was a fifth group that was classified as a specialty care focus 

group. Figure #3 depicts the existence of a differentiator group based on the methodology, 

however closer examination of the individual processes of care indicates a nursing care focus 

strategy. 
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Figure 4-1.  Strategic group model based on scope and resource commitment in the nursing home 
industry 

Normal distribution:  All of the eight quality dependent variables had excessive skewness 

and non-normal kurtosis levels and therefore had to be transformed. After being transformed using 

the either the root or log function, the skewness and the kurtosis of the quality valuables were long 

term care (LTC) bladder decline (-0.03, 3.62), LTC bowel decline (0.15, 3.19), LTC 4 pt ADL 

decline (0.13, 3.77), LTC restraints (0.18, 2.52), LTC pressure ulcer prevalence (-0.09, 3.81), Post 

Acute (PA) walking improvement (0.315, 4.15) and PA pressure ulcer incidence (-0.78, 4.32). The 

PA measures both failed the normal distribution assumption even after transformation.  Both post 

acute variables were therefore analyzed using the generalized linear model with gamma 

distribution. 

Linearity: By observing the predicted value and residual plot, all six quality variables that 

were used in the OLS regression model appeared to pass the linearity assumption. The study also 

confirmed these results with a negative Hosmer-Lemeshow test (non-significant) for all the 

dependent variables.  
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All the above quality variables with skewness under 4 were analyzed using OLS with 

county level fixed effects. The quality variables that had skewness over 4 were initially analyzed 

by using the generalized linear model (glm) with gamma distribution and a log link. 

Unfortunately, the glm was not able to find a solution when using post acute pressure ulcer 

incidence quality variable. Therefore the PA pressure ulcer incidence was analyzed using OLS 

with fixed effects. 

Hypothesis #2 

Hypothesis #2 was partially supported. Table 4-5 (full regression results are located in tables 

A-9 to A-16 in the appendix) illustrates that the differentiator strategic group had either the same 

or better long term care quality than all other strategic groups in all measures except long term 

care pressure ulcers. Differentiators had lower 4 point ADL decline than cost leaders and those 

nursing homes that lacked a strategy. Differentiators also had fewer pressures sores than nursing 

homes that had a rehab focus or had a specialty care focus. However, with respect to the post 

acute measures, differentiators performed poorly. The differentiator strategic group generally had 

worse outcomes with less walking improvement than all other groups. Differentiators had higher 

incidence of post acute pressure sore than lack of strategy and cost leaders. 

Table 4-5. Strategic group quality of care with Differentiator / nursing care focus cluster as the 
reference group 

 Dependent Variables Cost Rehab focus Specialty care Lack of Strategy 

Quality of care deficiencies 1.06 (0.09)* 0.99 (0.86) 1.00 (0.97) 1.12 (0.00)* 

Long Term care measures       

Bladder Decline 0.006 (0.04)* 0.012 (0.00)* 0.009 (0.01)* 0.005 (0.12) 
Bowel Decline 0.008 (0.02)* 0.009 (0.03)* 0.012 (0.00)* 0.005 (0.16) 
ADL 4 pt decline 0.008 (0.00)* 0.003 (0.39) 0.005 (0.10)* 0.004 (0.13) 
Restraint use 0.011 (0.01) 0.004 (0.46) 0.001 (0.19) 0.001 (0.19) 
Pressure Ulcers -0.001 (0.66) 0.012 (0.00)* 0.004 (0.14) -0.004 (0.09) 

Post acute measures       

Ambulation improvement 0.031 (0.10)γ 0.050 (0.02)γ 0.037 (0.08)γ 0.060 (0.00)γ 
Pressure Ulcers incidence -0.045 (0.02)γ -0.015 (0.46) -0.027(0.20) -0.076 (0.00)γ 

Quality of care results are incidence rate ratio  
Square root transformation LTC bladder decline, bowel decline pressure ulcer prevalence, LTC 4 point ADL decline, restraints, Post acute pressure 
sore incidence are OLS regression coefficients.  Post acute walking improvement was glm with gamma distribution. * Represents significant values 
in the desired direction.  γ Represents significant values in the negative direction. 
. 
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Hypothesis #3 

This hypothesis was partially supported. As described above, nursing homes that focus on 

providing nursing care had good quality. However, the other to focus groups did not have similar 

results. The rehab focus group had the highest rehab staff, provided a highest amount of therapy 

minutes, provided the highest amount of skin care and had the highest proportion of post acute 

beds. This group was expected to have the best post acute outcomes. The second focus groups had 

a high proportion of their nurses that were RNs and had the highest proportion of patients with 

specialty care needs like tracheotomies, tube feeds and patients who required suctioning. This 

group was expected to have better overall care than those nursing homes that lacked strategy and 

better quality outcomes than the cost leaders.   

Table 4-6 (full regression results are available in table A-18 to A-25 in Appendix A) 

illustrates that nursing homes in the rehab focus group had lower ADL 4 pt decline and lower 

restraint use than the cost leaders. In addition, the rehab focus had lower quality of care 

deficiencies than the cost leaders and the lack of strategy group. This group only had better PA 

outcomes than differentiators. This group generally had poorer LTC quality of care  

Table 4-6. Strategic group quality of care with rehab focus cluster as the reference group 

 Dependent Variables Cost 
Differentiator / 

Nursing care focus Specialty care Lack of Strategy 
Quality of care deficiencies 1.07 (0.03)* 1.01 (0.86) 1.01 (0.80) 1.13 (0.00)* 

Long Term care measures     

Bladder Decline -0.006 (0.05)γ -0.012 (0.00)γ -0.003 (0.39) -0.007 (0.02)γ 
Bowel Decline -0.001 (0.77) -0.009 (0.03)γ 0.002 (0.52) -0.004 (0.21) 
ADL 4 pt decline 0.006 (0.03)* -0.003 (0.39) 0.002 (0.39) 0.002 (0.53) 
Restraint use 0.011 (0.01)* 0.004 (0.46) 0.006 (0.19) 0.006 (0.22) 
Pressure Ulcers -0.013 (0.00)γ -0.012 (0.00)γ -0.008 (0.00)γ -0.016 (0.00)γ 

Post acute measures     

Ambulation improvement -0.019 (0.28) -0.050 (0.02)* -0.014 (0.47) 0.014 (0.57) 
Pressure Ulcers incidence -0.030 (0.06)γ 0.015 (0.46) -0.012 (0.49) -0.061 (0.00)γ 

Quality of care results are incidence rate ratio  
Square root transformation LTC bladder decline, bowel decline pressure ulcer prevalence, LTC 4 point ADL decline, restraints, Post acute pressure 
sore incidence are OLS regression coefficients.  Post acute walking improvement was glm with gamma distribution.  * Represents significant 
values in the desired direction. γ represents significant values in the negative direction. 
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especially in comparison to the differentiator and the lack of strategy group. This group had higher 

LTC prevalence and higher PA incidence of pressure ulcers than cost leader and lack of strategy 

group.  

Table 4-7 (full regression results are available in table A-26 to A-33 in Appendix A) 

illustrates that nursing homes in the specialty care focus group had lower quality of care 

deficiencies than the cost leaders and the lack of strategy group. They had less pressure ulcer 

prevalence than facilities in the rehab focus group. The specialty care focus group had higher 

prevalence of pressure ulcers than cost leader and lack of strategy. It had higher bladder decline, 

bowel decline, ADL 4 point decline than differentiators. It had lower restraint use than cost 

leaders. With respect to post acute incidence of pressure sores, the results were mixed with 

specialty care focus having a higher incidence of pressure ulcers than lack of strategy group. And 

a higher prevalence of long term care pressure sores that cost leaders and lack of strategy. 

Table 4-7. Strategic group quality of care with Specialty care focus cluster as the reference group  

 Dependent Variables Cost 
Differentiator / 

Nursing care focus Specialty care Lack of Strategy 
Quality of care deficiencies 1.06 (0.05)* 0.99 (0.80) 1.00 (0.97) 1.12 (0.00)* 

Long term care measures     

Bladder Decline -0.003 (0.26) 0.003 (0.39) -0.009 (0.01)γ -0.004 (0.12) 
Bowel Decline -0.003 (0.27) -0.002 (0.52) -0.012 (0.00)γ -0.006 (0.03)γ 
ADL 4 pt decline 0.003 (0.16) -0.002 (0.39) -0.005 (0.10)γ -0.001 (0.78) 
Restraint use 0.005 (0.22) -0.006 (0.19) -0.002 (0.68) -0.001 (0.88) 
Pressure Ulcers -0.005 (0.01)γ 0.008 (0.00)* -0.004 (0.14) -0.008 (0.00)γ 

Post acute measures      

Ambulation improvement -0.005(0.74) 0.014 (0.47) -0.037 (0.08)* 0.024 (0.15) 
Pressure Ulcers incidence -0.018 (0.25) 0.012 (0.49) 0.027 (0.20) -0.049 (0.00)γ 

*Quality of care results are incidence rate ratio  
Square root transformation LTC bladder decline, bowel decline pressure ulcer prevalence, LTC 4 point ADL decline, restraints, 
Post acute pressure sore incidence are OLS regression coefficients.  Post acute walking improvement was glm with gamma 
distribution.  * Represents significant values in the desired direction. γ Represents significant values in the negative 
direction. 
 
Hypothesis #4 

Hypothesis #4 was not supported. Table 4-8 illustrates that cost leaders nursing homes had 

significantly lower costs that specialty care and rehab focus groups, but no significant difference 

between cost leaders and differentiators or with those facilities that lack a strategy altogether. 
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Table 4-9 provides the cost predicted values for each strategic group. The predicted values 

are the patient costs per resident day.  Specialty care focus and Rehab focus groups had 

significantly higher costs than the cost leader by 9 and 13 dollars per resident day respectively. 

Table 4-8. Strategic groups and costs with cost leader as reference group regression results 

 

Lack of 

Strategy 

Differentiation / 

Nursing Care 

Specialty Care 

Focus Rehab Focus 

 Costs per resident day -0.006 (0.60) 0.002 (0.90) 0.039 (0.00)* 0.080 (0.00)* 
 * Represents significant values compared to cost leadership cluster 
 
Table 4-9. Strategic groups and predicted costs 
 Differentiator 

/ Nursing 
Care Focus 

Cost  
Leader 

Rehab 
Focus 

Specialty 
Care 
Focus 

Lack 
of Strategy 

Costs per resident day 
 

149.15 149.06 
 

161.65* 155.03* 148.12 

In dollars 

Hypothesis #5 

The initial analysis that included all the case mix variables was unable to converge. It was 

therefore necessary for the study to use acuindex variable rather than the 7 individual case mix 

variables. By dropping the 7 case-mix variables, the ologit analyses were able to converge (A-34 

and A-35 in Appendix A).  

The ologit for both financial performance measures (table A-34 and A-35 Appendix A) had 

variables that were completely determined. 53 of the observations for operating margin and 57 

observations for total margin observations were completely determined. There was possibility this 

was the result of multicollinearity between some of the county level fixed effects. There was over 

1500 county level fixed effects variables with many of them having a very low number of nursing 

homes within the county. A correlation matrix was generated to determine if the completely 

determined variables were either the independent variables of interest or one of the control 

variables other than the county fixed effects variables. The correlation matrix (table A-36 

appendix A) illustrated that none of the independent or control variables were completely 

determined. As a result of the high number of county level fixed effects, the determined variables 
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made up approximately 5% of all the county fixed effects and therefore likely have minimal 

impact the overall model.  

Hypothesis #5 was partially supported. Table 4-10 highlights that differentiator had a 20% 

greater odds of being in the highest tier for operating margin and a 31% greater odds of being in 

the highest tier for total margin relative to those nursing homes that lacked a strategy. Cost leaders 

had 25% greater odds of being in the highest tier for operating margin and 22% greater odds of 

being in the highest tier for total margin relative to those nursing homes that lacked a strategy. 

Rehab focus had 46% greater odds of being in the highest tier for operating margin and 27% 

greater odds of being in the highest tier for total margin relative to those nursing homes that 

lacked a strategy. Differentiators, cost leaders and rehab focus had better total margins than the 

specialty care focus strategy but only the rehab focus group and the cost leadership group had 

better operating margins than the specialty care focus group. The specialty care focus group did 

not have significantly higher odds of being in the highest tier with respect to the nursing homes 

that lacked strategy. 

Table 4-10. Odds Ratio of Nursing Home Strategy   

Dependent 
Variable 

Cost 
 Leader 

Differentiation Specialty 
care 

 Focus 
Rehab 
 Focus 

F test 

Operating Margin 1.25 (0.01)* 1.20 (0.09)* 1.04 (0.66) 1.46 (0.00)* F=9.7 (0.05) 
Total Margin 1.22 (0.01)* 1.31 (0.01)* 0.98 (0.80) 1.27 (0.01)* F=10.0 (0.03)
*Significantly different from lack of strategy 
 

Table 4-11 and 4-12 illustrate the predicted probabilities of the operating and total margins. 

Both demonstrate that the nursing homes with differentiation, cost leadership and rehab focus 

strategy perform better than those nursing homes that lack strategy.  

Table 4-11. Probability of nursing homes being in the highest operating margin tier 

Dependent 
 Variable 

Differentiator5 

 
Cost 

 Leader4,5 
Rehab 

 Focus4,5 

Specialty 
care 

 Focus2,3 
Lack 

 of Strategy1,2,3 

Low 0.099 0.096 0.085 0.110 0.111 
Mid  0.799 0.799 0.797 0.798 0.797 

High 0.102 0.105 0.118 0.092 0.090 
# Significant p>0.10 
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Table 4-12. Probability of nursing homes being in the highest total margin tier 

Dependent 
Variable 

Differentiator4,5 

 
Cost 

 Leader4,5 
Rehab 

Focus4,5 

Specialty 
care 

 Focus1,2,3 
Lack 

 of Strategy1,2,3 

Low 0.089 0.094 0.094 0.112 0.109 

Mid  0.799 0.799 0.799 0.798 0.799 
High 0.112 0.106 0.106 0.090 0.092 
# Significant p>0.05 
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CHAPTER 5 
DISCUSSION  

This study concurred with prior research because it demonstrated the existence of strategic 

groups in the nursing home industry. However, this study used a different conceptual framework 

to identify them. While earlier studies by Zinn et al. 1994 and Marlin et al. 2002 used resources 

and payer mix, this study used the business level decisions of resource allocation and technology 

provision. One advantage of using technology over payer mix variables to identify strategic 

groups is the applicability of the results for managers. Management has control over how much 

technology to provide and how much resource to use. How a nursing home decides to balance 

these two factors is an important part of that facility’s overall strategy. The results from this study 

demonstrate that different strategic groups provide their technology and utilize their resources in a 

different way.  

Using technology and resource allocation to identify the clusters makes it possible to define 

the groups using Porter’s generic strategies. There are no nursing home studies that have 

attempted to define strategic groups by Porter’s generic strategies. However, Marlin et al. 2002 

did find the existence of Porter’s strategies in the hospital industry. Unlike this study, Marlin et al 

2002 explicitly used variables that defined the differentiator strategic group. These variables 

included the total number of hospital units, the number high technology units and ratio of 

intensive care beds to total beds. They did not use any measures that reflect how the care was 

provided. Although a hospital could have a high number of different specialty units, it did not 

necessarily provide a high degree of technology within those units. Each specialty unit could have 

been poorly staffed and the patients could have received a very low level of services. Marlin et al. 

2002 study was examining the governance level of decision making as opposed to the business 

level decisions. Business level operations are significantly impacted by the day to day decisions of 

how to provide service and how to use resources.  
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The study identified 5 of the strategic groups listed in the hypothesis (nursing care focus 

(differentiator), cost leader, rehab focus, specialty care focus and lack of strategy). The study did 

not identify the best cost group and did not identify a well defined differentiator group. Instead, 

the study identified three focus groups; rehab focus, specialty care focus and a nursing care group.  

The rehab group from this study appeared similar to the high Medicare facilities in the prior 

nursing home strategic group studies. This group not only had a high proportion of Medicare beds, 

but also provided a high level of therapy minutes and skin care. The specialty care focus group 

had a high RN intensity and had a high concentration of residents with specific care needs. 

Residents with specialty care needs like tracheotomy care or suctioning require the nursing home 

that has a capacity to deliver a high level of skilled services. These conditions are also only 

minimally covered by Medicare in the post acute setting and have long been considered 

underserved by MedPAC (MedPAC 2003, 2007). Beginning in 2004, nursing homes could get 

more reimbursement for residents with these extended needs. This change in reimbursement only 

started in 2004 and it may be possible that the facilities had not been able to fully take advantage 

of it.  

One unexpected finding was that the defined differentiator strategic group provided the least 

therapy services. The fact that this group is defined as a differentiator when it provides the lowest 

amount of therapy brings up the question of the appropriateness of using differentiator as this 

group’s definition. The group clearly provided the most nursing care technology and therefore was 

reclassified as the nursing care focus strategic group. Whether this group is considered a 

differentiator or a nursing care focus strategic group, this group still represents nursing homes that 

are trying to separate themselves from their competition by providing a high level of technology 

and therefore they can still be defined by using Porter’s generic strategies.  

Out of all the clusters identified, the cost leader proved to be the best defined. The cost 

leader group had the lowest staffing levels and lower staffing mixes. Lower staffing mixes would 
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indicate a cost leader because it indicates that the nursing home is substituting CNAs for RNs. In 

addition, on observation of the structural features of this group, the cost leaders also tended to be 

larger and have lower acuity. It is clear that this group’s strategy was to keep cost under control by 

providing a low amount of service.  

Finally, the lack of strategy group was identified because it used a median amount of 

resources with almost no technology. In addition, the nursing homes that lacked strategy appeared 

not to have any specialty services. 

By using technology and resource deployment, this study found that strategic groups not 

only exist, but can be classified using Porter’s generic strategies. The next question is whether 

strategic-performance relationships exist between the different strategic groups and quality, costs 

and financial performance.   

Quality 

This study identified that the nursing care focus (differentiator), specialty care focus and 

rehab focus strategic groups had lower quality of care deficiencies than the nursing homes that 

were in the cost leader strategic group or the nursing homes that lacked strategy. This finding 

provides some evidence that focusing on providing quality either by providing technology or 

having better staffing mixes can result in some better outcomes. However, only quality of care 

deficiencies had consistent results through these three strategic groups. Quality of care 

deficiencies is a general measure of the facilities’ quality and can relate to anything from staff that 

is inadequately trained to poor care practices. The Nursing Home Compare website lists and 

describes all of facilities deficiencies from the most recent state survey. It is a good general 

measure of quality and has been used in past research (Harrington et al. 2000, 2001). One 

limitation of deficiencies is that it does not highlight specific care outcomes. Other measures like 

the QIs that were derived by Abt are specifically designed to identify the specific quality issues 

like pressure ulcer prevalence and ADL decline. Knowing the specific quality areas would 
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hopefully help managers address the problems directly. In this study the results of these measures 

were mixed. 

When compared to other groups, the nursing care focus strategic group generally provided 

better care to their long term care residents. The nursing care focus, however, also had poor post 

acute outcomes. The fact that this group provided the least amount of minutes of therapy, had a 

lower proportion of post acute patients, and had the poorest post acute quality provides further 

support to classify this cluster as a nursing technology focus group rather than an overall 

differentiator group. These results suggest that there may be a relationship between a strategic 

group focus and the quality of care provided.  

The other two focus strategic groups did not fair as well. The rehab focus strategic group 

had a high level of rehab staffing and provided high amount of rehab technology. The specialty 

care focus had a high level of RN staffing and provided care to residents with specific care needs. 

It would be expected that the rehab focus group would have the better post acute care 

outcomes than other groups. However, rehab focus strategic group had a higher incidence of 

pressure sores and did not have better walking improvement than the specialty nurse, cost leaders 

or nursing homes that lacked strategy. This was surprising since the rehab focus did not have 

better outcomes even though they provided significantly more therapy. There are a number of 

possible explanations. 

The rehab focus strategic group had higher acuity than other strategic groups. Although the 

quality measures used are risk adjusted and the case mix of the facility was controlled for, there 

may be factors that may not be captured. Mukamel et al. 2008 has determined that the current 

quality measures including pressure ulcers would benefit with a greater degree of risk adjustment. 

The rehab focus group has a high proportion of Medicare patients and may have the expertise to 

handle patients with more co morbidities that may not be captured by the risk adjustments of the 

outcome variables. Similarly, different strategic groups had different types of acuity measures. 
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Some of the case mix variables may have greater influence on the quality outcomes than others. 

The rehab focus groups may be ‘penalized’ by taking on residents that are more prone to pressure 

ulcers and whose risk factors are not captured by the risk adjustments of the quality measures or 

control variables used in the analysis.  

In the case of the walking improvement, the rehab focus group provided nearly 25% more 

minutes then any other group and yet did not attain better outcomes than the specialty care focus, 

cost leaders or lack of strategy groups. There are a few reasons that may explain why the rehab 

focus group does not have better walking improvement outcomes. First, rehab focus nursing 

homes may be downgrading the progress of their residents. Rehab focus strategic groups are 

accustomed to providing care to rehab patients and may be more rigorous in the application of 

walking improvement scales. A second reason is that there may be an upper therapy minute 

threshold where adding more minutes of therapy does not translate into better outcomes. The 

rehab group provided significantly more minutes of therapy when compared to the specialty care 

focus, the cost leader groups and the lack of strategy group yet did not have better therapy 

outcomes. The fact that differentiators provide considerably less therapy and have worst outcomes 

when compared to all other groups supports the notion that there is at least a minimal threshold 

level of minutes of therapy that needs to be achieved in order for basic outcomes to occur.  

Another possibility is that since revenue streams are enhanced by providing higher intensity of 

therapy for a longer period of time, these facilities may be more conservative with their 14 day 

assessments in an effort to increase the length of stay. By having a lower 14 day assessment value, 

the facility could be able to justify keeping the resident at the facility for a longer period time. 

Over the past 7 years, MedPAC have issued statements of concern that the current post acute 

reimbursement schematic promotes therapy overutilization. More research is needed to determine 

if the lack of post acute quality outcomes difference between the rehab group and the cost leader, 
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lack of strategy and the specialty care groups is the result of some therapy intensity upper 

boundary, or if the rehab focus groups are manipulating from the current reimbursement system. 

It would be expected that the specialty care focus strategic group would have better quality 

of care outcomes in the areas where high RN staffing levels are needed. Generally, besides the 

quality of care deficiencies and in comparison to the differentiator, the specialty care group results 

were somewhat mixed. The fact that differentiators had better outcomes is not surprising since the 

outcome measures are more closely related to the technology provided by the differentiators. 

Similar to the differentiator and the rehab focus group, the specialty care group had a higher 

prevalence of pressure ulcers with their long term care residents than the cost leader and the lack 

of strategy. This was contrary to Weech-Maldonado et al. 2004 that identified RN staffing 

intensity and staffing mix as related to quality outcomes like lower pressure ulcers.  One 

explanation for the high pressure sore prevalence could be endogeneity. Nursing homes with a 

high prevalence of pressure sores may employ more RNs so they can treat those residents 

effectively.  

Cost 

Rehab focus and specialty care focus group have significantly higher costs than the other 

groups. This is not surprising since both groups have a higher amount of licensed staff. What was 

unexpected is that the nursing care focus group (differentiator group) had similar costs to the cost 

leader group. These results are unexpected because nursing care focus group had high acuity and 

provided the most technology at the same cost as the cost leaders and those nursing homes that 

lacked a strategy. Past studies have found that better quality translates to lower cost in nursing 

homes (Weech-Maldonado et al. 2003). In the case of this study, there was a relationship between 

the nursing care focus group and better long term care outcomes. Although the nursing care focus 

group did not have the lowest staffing costs, it may compensate by saving money by providing 

more effective and efficient care. 
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Financial Performance 

The study found that rehab focus, nursing care focus group and cost leaders had better 

financial performance than the nursing homes that lacked a strategy and the specialty care focus 

group. The poor financial performance of the specialty care focus group could be related to higher 

costs of having more RNs without the benefit of generating higher revenue streams. Unlike the 

rehab group where the more therapy results in more revenue, the specialty care focus groups may 

have limited ability to increase revenue. Medicare and some Medicaid programs can (depending 

on the state) provide more payment for nursing care; however the reimbursement is provided 

based on the utilization of services and not based on the staffing levels of the facility. In addition, 

these groups provided a care to patients with highly specific and costly conditions. MedPAC 2007 

has expressed concern that the current Medicare reimbursement system does not cover the costs of 

care adequately to patients with needs over than therapy.  Rehab focus nursing homes would be 

able to generate the greatest amount of revenues since they had the most Medicare rehab patients. 

This would explain why even though the rehab focus group had some of the highest costs, they 

still managed to be one of the best financial performers.  These results are providing some support 

with prior research that found that nursing homes with higher Medicare residents and private pay 

residents had the best financial performance (Zinn et al. 1994, Marlin et al. 1999). However, in 

this study there were other groups that also performed well. Differentiators managed to have good 

financial performance without a high degree of rehab. One explanation is that by 2004, most states 

through Medicaid used case mix reimbursement that would compensate facilities that provided 

certain types of nursing technology (e.g. restorative care). Nursing homes that provide services 

that can generate revenue and lower costs via better quality can increase their odds of achieving 

better financial performance. 

The hypothesis of this study stated that nursing homes that lacked a strategy would not 

perform as well as nursing homes that had a strategy. The results suggest that this is true with one 
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exception. The specialty care focus group appeared to be a poor strategy with respect to financial 

performance. This outcome presents the possibility that not all strategies are created equal.  

The strategic groups rehab focus, cost leader and nursing care focus group (differentiator) 

all had better total margins than the other nursing homes with no significant difference between 

these strategies. One aspect of strategic group theory is that it is possible that there are multiple 

strategies within the same industry that are effective but not necessarily better than each other. 

This study supports this aspect of strategic group theory. 

Porter’s (1980) original theory described three effective strategies: cost leaders, 

differentiators and focus. This study provides support for these strategies even if the line between 

the differentiator and the focus strategy is blurred. Porter’s generic strategies can help nursing 

homes identify strategies that allow them to achieve good financial performance.       

Managerial Implications 

Management is interested in performance. Providing managers with a way of identifying 

effective strategies that can improve their facilities performance should be well received. Cool and 

Schendel (1987) defined strategic groups as sets of firms competing within an industry on the 

basis of similar combinations of scope and resource deployment commitments. Marlin et al. 2002 

argued that for health care administrators, scope decisions refer to the selection of market 

segments to compete in and the types of services to offer in these market segments. This study 

differed from prior research because it examined if the business level decision of technology 

commitment could be used to identify different strategies and whether those strategies would have 

different performance outcomes.  

For managers that find themselves in facilities that would be considered to have poor or no 

strategy, this study provides some interesting findings. Strategic group theory posits that there 

exist mobility barriers that restrict a facility from moving from one strategic to another. The size 

of the investment needed for a nursing home to move from one strategic groups dictate the height 
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of the barrier. This study partially supports that theory. Certainly a nursing home would have to 

incur significant cost to enter the rehab focus group thereby protecting this group with a relatively 

high mobility barrier. However, the mobility barrier to the differentiator may not be as high since 

these groups staffing levels, wages and cost are considerably low.  

 Since it appears that nursing homes that provide higher levels of technology can have low 

costs and be profitable, managers with low performing strategy can improve their performance 

providing more care with the staff that they have.   

The study found that business level decisions of technology and resource utilization can be 

used to identify strategies that lead to greater financial performance and lower cost. The study 

identified cost leaders, rehab focus and differentiators groups as having significantly better 

financial performance than the RN focus strategy and nursing homes that had no strategy. The 

rehab focus group had the highest proportion of Medicare beds and other payer beds. Although 

this supports prior studies that found that those facilities that had higher Medicare beds and 

private pay beds perform well financially (Marlin et al. 1999 and Zinn et al. 1994), it found that 

this strategy was not significantly better than the differentiation or the cost leadership. Therefore, 

managers may be able to choose from one of these three alternatives and still have their facility 

perform well financially. 

One of the primary functions of managers is to control costs. With differentiators able to 

provide a high degree of care at the same costs as the cost leaders raises the question of whether 

there are cost savings in keeping staffing levels and staffing mixes low. Further research is needed 

to know how the differentiators were able to provide all the services yet have similar costs. 

Policy Implications 

 State and federal governments have a considerable interest in nursing homes since they 

provide over 60% of the funding. In return for their investment, they expect quality care for the 

residents. Therefore, it is in the government’s best interest to know if there are some strategies that 
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are better than others with respect to ensuring quality of care. This study has found some evidence 

that nursing homes with strategies directed toward providing care have better quality of care than 

those nursing homes focused on cost savings. The study also found some evidence that nursing 

homes that provide a high level of nursing care technology to their long term care residents have 

better quality of care outcomes for that population. The study also identified a group of nursing 

homes that provide care to patient with needs other than rehabilitation that may not be receiving 

adequate funding. The specialty care group provides service to a population that is very 

vulnerable. Future policies should be directed to provide incentives that increase the amount of the 

important processes of care provided and not just address structural factors like staffing. 

Another factor is that is of interest to government agencies like CMS is that facilities that 

provided a significantly higher amount of therapy did not have better post acute outcomes with 

respect to walking improvement. At the same time, the strategic group that provided significantly 

less therapy than the other groups had worse walking improvement. From these results, it appears 

that there is a minimum amount of therapy required for adequate improvement, but there is limit 

beyond which more therapy does not lead to any more significant benefit. With the high costs of 

post acute care which is almost solely paid for by the government, understanding how much 

therapy is sufficient is be very valuable. Further research is necessary to determine the minimum 

amount of therapy that is necessary. 

 Similar to managers, policymakers are interested to know that a strategy of providing a 

high degree of service does not necessarily costs more. The fact that some facilities are able to 

provide a high level of service and yet keep their cost down can guide policymakers to provide 

incentives that focus on care provided as well as staffing. Further research is needed examining 

the relationship between processes of care and the outcomes that they would be expected to 

influence.  
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Conclusion 

The study indicates that strategic groups exist in the nursing home industry that can be 

defined by Porter’s generic strategy. The study also demonstrates that strategic groups can be 

determined using the business level strategies of what technology to provide and how to deploy 

resources. With respect to quality, nursing homes that focused on providing technology (rehab or 

nursing) or had higher RN staffing levels had less quality deficiencies than facilities that did not 

have a strategy at all. Only the strategic group that provided a broad array of nursing technology 

had better quality in the area that the technology was focused. The study found that nursing homes 

that provide a high level of nursing technology do not necessarily have higher costs. The study 

further demonstrate that Porter’s cost leader, nursing care focus and rehab focus strategies have 

better financial performance than those facilities that have poor strategy or do not have a strategy 

at all. 

Limitations 

There are a number of limitations to this study. First, the results of the study apply only to 

free standing, non government facilities that have Medicare cost report and are located in a county 

that has at least 2 nursing homes. Facilities that only had private pay residents or facilities that 

only had Medicaid residents were not included in the sample. This limits the generalizability to 

the 9700 nursing homes that have all these characteristics.  

Another limitation includes the possible endogeneity between pressure ulcer quality 

measures and the technology variable for skin technology. The skin technology variable includes 

both preventative and treatment processes. As a result, especially in the case of the long term care 

skin technology variable, nursing homes with a high prevalence of pressure ulcers are forced to 

provide treatments. This fact increases the likelihood of an endogenous relationship between the 

quality variable and the strategic groups that provide a high level of long term care skin processes 

and may explain the why the rehab focus group had the highest prevalence and incidence of 
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pressure sores and also provided the most skin care. Another concern about the post acute pressure 

ulcer incidence variable was that it did not have a normal distribution and an adequate 

transformation was not achieved. When the GLM analysis was attempted, the analysis could not 

converge. Therefore the results of this measure may not be reliable. 

Another limitation of the study was the magnitude of the impact of some of the dependent 

variables. 4 point ADL decline and post acute improvement in walking had very small regression 

coefficients relative to the constant. Although these variables presented statistical significance, the 

small size of the effect may limit the relevance. 

The study used cross-sectional data and therefore caution should be taken when trying to 

infer a causal relationship.   Finally, the datasets included in the study are administrative data. 

Although the nursing homes can be held accountable for the accuracy of the data, some 

inconsistencies can occur depending on the individual who is entering the data. For example, the 

MDS is entered by at least one nurse in each of the 16000 nursing homes in the United States.   
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APPENDIX 
BACKGROUND TABLES 

 Table A-1. Eigenvalues of scope (technology) factor analysis 
 

 

 Eigenvalue Difference Proportion Cumulative 
1 7.03 2.134 0.126 0.126 
2 4.89 1.138 0.087 0.213 
3 3.76 1.074 0.067 0.280 
4 2.68 0.391 0.048 0.328 
5 2.29 0.080 0.041 0.369 
6 2.21 0.416 0.040 0.408 
7 1.80 0.017 0.032 0.440 
8 1.78 0.241 0.032 0.472 
9 1.54 0.031 0.028 0.500 

10 1.51 0.043 0.027 0.527 
11 1.46 0.098 0.026 0.553 
12 1.37 0.024 0.024 0.577 
13 1.34 0.067 0.024 0.601 
14 1.28 0.061 0.023 0.624 
15 1.21 0.048 0.022 0.646 
16 1.17 0.047 0.021 0.666 
17 1.12 0.057 0.020 0.686 
18 1.06 0.022 0.019 0.705 
19 1.04 0.027 0.019 0.724 
20 1.01 0.064 0.018 0.742 
21 0.95 0.101 0.017 0.759 
22 0.85 0.037 0.015 0.774 
23 0.81 0.044 0.015 0.789 
24 0.77 0.066 0.014 0.802 
25 0.70 0.014 0.013 0.815 
26 0.69 0.053 0.012 0.827 
27 0.63 0.009 0.011 0.839 
28 0.63 0.006 0.011 0.850 
29 0.62 0.022 0.011 0.861 
30 0.60 0.060 0.011 0.871 
31 0.54 0.033 0.010 0.881 
32 0.50 0.032 0.009 0.890 
33 0.47 0.038 0.008 0.898 
34 0.43 0.008 0.008 0.906 
35 0.43 0.021 0.008 0.914 
36 0.41 0.021 0.007 0.921 
37 0.39 0.006 0.007 0.928 
38 0.38 0.024 0.007 0.935 
39 0.36 0.026 0.006 0.941 
40 0.33 0.009 0.006 0.947 
41 0.32 0.018 0.006 0.953 
42 0.30 0.050 0.005 0.958 
43 0.25 0.017 0.005 0.963 
44 0.24 0.023 0.004 0.967 
45 0.21 0.011 0.004 0.971 
46 0.20 0.011 0.004 0.974 
47 0.19 0.008 0.003 0.978 
48 0.18 0.005 0.003 0.981 
49 0.18 0.005 0.003 0.984 
50 0.17 0.008 0.003 0.987 
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Figure A-1.  Scree plot of scope (technology) factor analysis 



 

Table A-2. Factor analysis with 10 factors of scope (technology) variables 
Rotated Factor Pattern 

  Factor1 Factor2 Factor3 Factor4 Factor5 Factor6 Factor7 Factor 8 Factor9 Factor10 
Long term care plateguard -0.01 0.13 0.07 0.02 -0.04 0.01 0.05 0.02 0.00 0.76 
Long term care Weight program -0.01 -0.01 0.04 0.03 0.02 -0.03 0.03 0.02 0.92 0.03 
Long term care Therapy Diet 0.01 0.17 0.07 -0.03 0.03 0.05 0.13 -0.05 -0.02 0.70 
Long term care Bladder training -0.03 0.07 0.08 -0.11 0.02 0.05 0.12 0.30 -0.05 -0.23 
Long term care toilet program 0.07 -0.05 0.02 0.20 -0.06 -0.02 -0.06 0.79 0.05 0.22 
Long term care no skin treatment 0.00 0.09 0.00 -0.71 -0.24 -0.05 0.00 -0.11 -0.01 -0.06 
Long term care other skin tx -0.03 0.63 0.14 0.24 0.05 -0.05 0.01 0.08 0.00 0.22 
Long term care ointment -0.06 0.70 0.18 0.02 0.13 0.02 0.06 -0.02 -0.02 0.16 
Long term care pressure relief bed -0.05 0.57 0.18 0.59 -0.19 0.04 0.02 -0.11 -0.05 0.04 
Long term care pressure relief chair 0.00 0.61 0.12 0.51 -0.20 -0.05 0.06 0.00 -0.02 0.08 
Long term care dressing application -0.06 0.77 0.11 -0.07 0.16 0.13 0.05 -0.18 -0.01 0.06 
Long term care surgical wound care 0.06 0.40 -0.09 -0.07 0.08 0.35 0.06 -0.07 0.01 0.01 
Long term care ulcer care -0.03 0.72 0.07 -0.06 0.15 0.11 0.03 -0.20 0.00 0.01 
Long term care skin nutrition program 0.02 0.60 0.08 0.04 0.21 -0.09 -0.08 0.12 0.09 -0.06 
Long term care turning repositioning -0.02 0.69 0.14 0.18 0.03 0.04 0.00 0.19 -0.03 -0.03 
Long term care OT minutes 0.03 0.34 -0.11 -0.05 -0.11 0.75 0.05 -0.09 0.10 -0.02 
Long term care PT minutes 0.03 0.38 -0.10 -0.05 -0.10 0.74 0.04 -0.09 0.09 0.01 
Long term care other restorative care -0.07 0.15 0.47 0.01 -0.04 0.02 0.21 0.08 -0.02 -0.17 
Long term care restorative communication 0.17 0.01 0.39 0.04 0.04 -0.01 -0.13 -0.07 0.01 0.02 
Long term care restorative amputation -0.04 -0.03 0.38 0.05 -0.03 -0.02 0.05 0.01 0.00 -0.19 
Long term care restorative eating 0.17 0.12 0.72 0.00 0.01 0.06 0.05 -0.01 0.03 0.08 
Long term care restorative dressing 0.30 0.11 0.74 -0.02 0.01 0.02 0.03 0.03 0.03 0.13 
Long term care restorative transfers 0.31 0.14 0.73 0.00 0.00 0.01 0.06 0.01 0.00 0.09 
Long term care restorative bed mobility 0.39 0.06 0.64 0.00 0.03 0.00 -0.03 0.01 0.03 -0.01 
Long term care restorative splinting 0.02 -0.03 0.18 0.05 0.23 0.14 0.61 -0.03 0.00 -0.03 
Long term care restorative Passive ROM 0.12 0.31 0.42 0.03 -0.03 -0.03 0.59 0.03 0.00 0.17 
Long term care restorative Active ROM 0.10 0.28 0.47 0.01 -0.09 0.01 0.51 0.05 -0.01 0.17 
Long term care restorative ambulation 0.05 0.33 0.62 0.02 -0.07 0.03 0.35 0.07 -0.02 0.22 
Post acute plateguard 0.03 0.02 -0.01 0.06 -0.03 -0.14 0.12 0.12 0.10 0.24 
Post acute Weight program -0.02 0.01 0.03 0.03 0.05 -0.03 0.03 0.01 0.93 0.02 
Post acute Therapy Diet -0.01 -0.04 -0.04 0.04 0.10 -0.15 0.29 0.02 0.05 0.10 
Post acute Bladder training -0.01 -0.04 0.06 -0.05 0.14 0.05 0.15 0.39 -0.07 -0.20 
Post acute toilet program 0.11 -0.06 -0.05 0.18 -0.03 -0.07 -0.03 0.80 0.09 0.12 
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Table A-2. Continued           
Post acute no skin treatment 0.01 -0.08 -0.04 -0.79 -0.31 -0.03 -0.02 -0.09 -0.02 -0.08 
Post acute other skin tx 0.03 0.19 -0.01 0.32 0.31 -0.06 0.00 0.20 0.05 0.15 
Post acute ointment -0.03 0.16 0.02 0.04 0.66 -0.02 0.12 0.03 0.02 0.00 
Post acute pressure relief bed 0.01 0.04 0.03 0.84 0.01 0.05 0.03 -0.04 -0.01 -0.06 
Post acute pressure relief chair 0.10 0.14 -0.04 0.65 -0.06 -0.09 0.06 0.13 0.06 -0.02 
Post acute dressing application -0.04 0.07 0.01 0.03 0.77 0.06 0.07 -0.07 -0.03 0.09 
Post acute surgical wound care 0.01 -0.06 0.00 0.12 0.42 0.15 -0.07 0.08 -0.12 0.27 
Post acute ulcer care 0.00 0.07 -0.05 0.01 0.71 -0.03 0.15 -0.13 0.05 -0.13 
Post acute skin nutrition program 0.06 0.27 -0.03 0.09 0.52 -0.13 0.00 0.17 0.14 -0.16 
Post acute turning repositioning 0.07 0.07 -0.06 0.26 0.39 0.01 0.02 0.35 0.02 -0.18 
Post acute OT minutes -0.14 -0.13 0.14 0.06 0.05 0.69 -0.10 0.06 -0.10 -0.02 
Post acute PT minutes -0.10 -0.19 0.14 0.08 0.10 0.67 -0.08 0.11 -0.12 0.02 
Post acute other restorative care 0.23 0.04 0.11 -0.02 -0.03 -0.02 0.18 0.07 -0.01 -0.19 
Post acute restorative communication 0.49 -0.03 0.14 0.01 0.02 -0.01 -0.12 -0.07 0.00 -0.01 
Post acute restorative amputation 0.31 -0.02 -0.05 0.03 0.04 0.01 0.12 -0.01 -0.01 0.00 
Post acute restorative eating 0.65 -0.03 0.29 0.03 0.05 0.00 -0.01 0.02 0.01 0.02 
Post acute restorative dressing 0.86 -0.01 0.26 0.00 -0.03 -0.01 -0.01 0.04 0.01 0.04 
Post acute restorative transfers 0.90 -0.02 0.19 0.01 -0.03 -0.03 0.02 0.05 -0.01 0.02 
Post acute restorative bed mobility 0.88 -0.03 0.15 0.01 0.00 -0.01 0.00 0.03 0.00 0.00 
Post acute restorative splinting 0.30 -0.04 0.01 0.03 0.09 -0.03 0.52 0.05 0.01 0.01 
Post acute restorative Passive ROM 0.58 -0.02 -0.04 0.00 0.03 -0.10 0.54 0.02 0.02 -0.03 
Post acute restorative Active ROM 0.65 0.01 0.01 0.01 -0.07 -0.08 0.46 0.05 0.01 -0.03 
Post acute restorative ambulation 0.79 0.02 0.10 0.01 -0.08 -0.08 0.15 0.10 -0.01 0.05 
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Values over 0.4 are highlighted and represent the initial variables used to define the factor 

 

 

 

 

 

 

 

 



 

 

Table A-3. Factor analysis with 10 factors of scope (technology) variables 
Rotated Factor Pattern 

  Post acute 
restorative 

LTC skin 
care 

LTC 
restorative 

Pressure 
devices 

Post acute 
skin care 

Therapy 
minutes 

Toilet 
program 

Weight 
program 

Long term care plateguard -0.01 0.13 0.07 0.02 -0.04 0.01 0.02 0.00 
Long term care Weight program -0.01 -0.01 0.04 0.03 0.02 -0.03 0.02 0.92 
Long term care Therapy Diet 0.01 0.17 0.07 -0.03 0.03 0.05 -0.05 -0.02 
Long term care Bladder training -0.03 0.07 0.08 -0.11 0.02 0.05 0.30 -0.05 
Long term care toilet program 0.07 -0.05 0.02 0.20 -0.06 -0.02 0.79 0.05 
Long term care no skin treatment 0.00 0.09 0.00 -0.71 -0.24 -0.05 -0.11 -0.01 
Long term care other skin tx -0.03 0.63 0.14 0.24 0.05 -0.05 0.08 0.00 
Long term care ointment -0.06 0.70 0.18 0.02 0.13 0.02 -0.02 -0.02 
Long term care pressure relief bed -0.05 0.57 0.18 0.59 -0.19 0.04 -0.11 -0.05 
Long term care pressure relief chair 0.00 0.61 0.12 0.51 -0.20 -0.05 0.00 -0.02 
Long term care dressing application -0.06 0.77 0.11 -0.07 0.16 0.13 -0.18 -0.01 
Long term care surgical wound care 0.06 0.40 -0.09 -0.07 0.08 0.35 -0.07 0.01 
Long term care ulcer care -0.03 0.72 0.07 -0.06 0.15 0.11 -0.20 0.00 
Long term care skin nutrition program 0.02 0.60 0.08 0.04 0.21 -0.09 0.12 0.09 
Long term care turning repositioning -0.02 0.69 0.14 0.18 0.03 0.04 0.19 -0.03 
Long term care OT minutes 0.03 0.34 -0.11 -0.05 -0.11 0.75 -0.09 0.10 
Long term care PT minutes 0.03 0.38 -0.10 -0.05 -0.10 0.74 -0.09 0.09 
Long term care other restorative care -0.07 0.15 0.47 0.01 -0.04 0.02 0.08 -0.02 
Long term care restorative communication 0.17 0.01 0.39 0.04 0.04 -0.01 -0.07 0.01 
Long term care restorative amputation -0.04 -0.03 0.38 0.05 -0.03 -0.02 0.01 0.00 
Long term care restorative eating 0.17 0.12 0.72 0.00 0.01 0.06 -0.01 0.03 
Long term care restorative dressing 0.30 0.11 0.74 -0.02 0.01 0.02 0.03 0.03 
Long term care restorative transfers 0.31 0.14 0.73 0.00 0.00 0.01 0.01 0.00 
Long term care restorative bed mobility 0.39 0.06 0.64 0.00 0.03 0.00 0.01 0.03 
Long term care restorative splinting 0.02 -0.03 0.18 0.05 0.23 0.14 -0.03 0.00 
Long term care restorative Passive ROM 0.12 0.31 0.42 0.03 -0.03 -0.03 0.03 0.00 
Long term care restorative Active ROM 0.10 0.28 0.47 0.01 -0.09 0.01 0.05 -0.01 
Long term care restorative ambulation 0.05 0.33 0.62 0.02 -0.07 0.03 0.07 -0.02 
Post acute plateguard 0.03 0.02 -0.01 0.06 -0.03 -0.14 0.12 0.10 
Post acute Weight program -0.02 0.01 0.03 0.03 0.05 -0.03 0.01 0.93 
Post acute Therapy Diet -0.01 -0.04 -0.04 0.04 0.10 -0.15 0.02 0.05 
Post acute Bladder training -0.01 -0.04 0.06 -0.05 0.14 0.05 0.39 -0.07 
Post acute toilet program 0.11 -0.06 -0.05 0.18 -0.03 -0.07 0.80 0.09 
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Post acute 
restorative 

LTC skin 
care 

LTC 
restorative 

Pressure 
devices 

Post acute 
skin care 

Therapy 
minutes 

Toilet 
program 

Weight 
program 

Table A-3. Continued         
Post acute no skin treatment 0.01 -0.08 -0.04 -0.79 -0.31 -0.03 -0.09 -0.02 
Post acute other skin tx 0.03 0.19 -0.01 0.32 0.31 -0.06 0.20 0.05 
Post acute ointment -0.03 0.16 0.02 0.04 0.66 -0.02 0.03 0.02 
Post acute pressure relief bed 0.01 0.04 0.03 0.84 0.01 0.05 -0.04 -0.01 
Post acute pressure relief chair 0.10 0.14 -0.04 0.65 -0.06 -0.09 0.13 0.06 
Post acute dressing application -0.04 0.07 0.01 0.03 0.77 0.06 -0.07 -0.03 
Post acute surgical wound care 0.01 -0.06 0.00 0.12 0.42 0.15 0.08 -0.12 
Post acute ulcer care 0.00 0.07 -0.05 0.01 0.71 -0.03 -0.13 0.05 
Post acute skin nutrition program 0.06 0.27 -0.03 0.09 0.52 -0.13 0.17 0.14 
Post acute turning repositioning 0.07 0.07 -0.06 0.26 0.39 0.01 0.35 0.02 
Post acute OT minutes -0.14 -0.13 0.14 0.06 0.05 0.69 0.06 -0.10 
Post acute PT minutes -0.10 -0.19 0.14 0.08 0.10 0.67 0.11 -0.12 
Post acute other restorative care 0.23 0.04 0.11 -0.02 -0.03 -0.02 0.07 -0.01 
Post acute restorative communication 0.49 -0.03 0.14 0.01 0.02 -0.01 -0.07 0.00 
Post acute restorative amputation 0.31 -0.02 -0.05 0.03 0.04 0.01 -0.01 -0.01 
Post acute restorative eating 0.65 -0.03 0.29 0.03 0.05 0.00 0.02 0.01 
Post acute restorative dressing 0.86 -0.01 0.26 0.00 -0.03 -0.01 0.04 0.01 
Post acute restorative transfers 0.90 -0.02 0.19 0.01 -0.03 -0.03 0.05 -0.01 
Post acute restorative bed mobility 0.88 -0.03 0.15 0.01 0.00 -0.01 0.03 0.00 
Post acute restorative splinting 0.30 -0.04 0.01 0.03 0.09 -0.03 0.05 0.01 
Post acute restorative Passive ROM 0.58 -0.02 -0.04 0.00 0.03 -0.10 0.02 0.02 
Post acute restorative Active ROM 0.65 0.01 0.01 0.01 -0.07 -0.08 0.05 0.01 
Post acute restorative ambulation 0.79 0.02 0.10 0.01 -0.08 -0.08 0.10 -0.01 

Values over 0.4 are highlighted and represent the initial variables used to define the fact



 

Table A-4. Eigenvalues of scope (technology) factor analysis 
Eigenvalues of the Correlation Matrix:  

  Eigenvalue Difference Proportion Cumulative 
1 3.16 1.77 0.45 0.45
2 1.39 0.32 0.20 0.65
3 1.08 0.43 0.15 0.80
4 0.65 0.30 0.09 0.90
5 0.35 0.10 0.05 0.95
6 0.24 0.11 0.03 0.98
7 0.13   0.02 1
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Figure A-2.  Scree plot of resource staffing intensity from factor analysis 

 
Table A-5. Factor analysis of resource staffing intensity with three factors 

   Total 
therapist 

Total 
therapy 

assistants 

Total 
nursing 

Total PT per Resident 0.94987 0.13329 0.09479 
Total OT per Resident 0.93244 0.10457 0.13311 
Total PTA per Resident -0.02059 0.92192 0.05157 
Total OTA per Resident 0.39775 0.78854 0.21303 
RN per Resident 0.0587 0.03395 0.79055 
LPN per Resident 0.15186 0.56287 0.61385 
CNA per Resident 0.13473 0.15559 0.86025 

Values over 0.4 are highlighted and represent the initial variables used to define the factor 
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Table A-6. Ward's minimum variance cluster analysis 

The CLUSTER Procedure 
Ward's Minimum Variance Cluster Analysis 

Eigenvalues of the Covariance Matrix 
Eigenvalue    Difference    Proportion    Cumulative 

1    6.24393174    0.63097545        0.2280        0.2280 
2    5.61295630    1.53129364        0.2050        0.4330 
3    4.08166266    0.58262014        0.1491        0.5821 
4    3.49904251    1.67386173        0.1278        0.7099 
5    1.82518078    0.40031900        0.0667        0.7766 
6    1.42486178    0.27397392        0.0520        0.8286 
7    1.15088786    0.14931403        0.0420        0.8706 
8    1.00157383    0.45163154        0.0366        0.9072 
9    0.54994229    0.12809678        0.0201        0.9273 
10    0.42184551    0.01558279        0.0154        0.9427 
11    0.40626272    0.06700601        0.0148        0.9575 
12    0.33925671    0.10344911        0.0124        0.9699 
13    0.23580760    0.08800114        0.0086        0.9785 
14    0.14780646    0.02048422        0.0054        0.9839 
15    0.12732224    0.02697285        0.0047        0.9886 
16    0.10034939    0.01066020        0.0037        0.9923 
17    0.08968920    0.02449037        0.0033        0.9955 
18    0.06519883    0.03495529        0.0024        0.9979 
19    0.03024354    0.01013037        0.0011        0.9990 
20    0.02011316    0.01323966        0.0007        0.9997 

                             21    0.00687351                               0.0003        1.0000 
                   Root-Mean-Square Total-Sample Standard Deviation = 1.141862 
                   Root-Mean-Square Distance Between Observations   = 7.400109 
 

 
Table A-7. Cluster History 
    NCL   ------Clusters Joined------     FREQ    SPRSQ    RSQ   ERSQ    CCC    PSF   PST2   e 
      10              CL22   CL29                  3           0.0250     .645    .605        2.70   13.1    4.3 
       9               CL12   CL13                  37         0.0258     .619    .583        2.42   13.4    5.4 
       8               CL15   CL31                  3           0.0286     .591    .558        2.13   13.8    5.2 
       7    CL17   CL11                  7           0.0330     .558    .530        1.79   14.3    3.8 
       6    CL9     CL15                  57         0.0466     .511    .497        0.78   14.4    9.1 
       5    CL22   CL23                  5           0.0550     .456    .458         -.12   14.7    8.4 
       4    CL6     CL7                    64         0.0887     .367    .400         -1.7   13.7   13.6 
       3    CL4     CL10                  67         0.0942     .273    .320         -2.3   13.5   11.7 
       2    CL3     CL8                    70         0.1260     .147    .188         -2.2   12.6   13.1 
       1    CL2     CL5                    75         0.1472     .000    .000         0.00        .    12.



 

Table A-8. Determination of rank scores table 
 RN focus n=1634 Rehab Focus n=1816 Differentiator n=990 Cost leader n=2752 Lack of strategy n=2554
  V LV TV R V LV TV R V LV TV R V LV TV R V LV TV R 

Zwages 0.15 -0.10 0.25 5.0 0.10 -0.10 0.20 4.0 0.00 -0.10 0.10 2.0 -0.06 -0.10 0.04 0.8 -0.10 -0.10 0.00 0.0
ZRN per res 1.16 -0.56 1.72 5.0 0.38 -0.56 0.94 2.7 0.02 -0.56 0.58 1.7 -0.56 -0.56 0.00 0.0 -0.42 -0.56 0.14 0.4
ZLPN per res -0.26 -0.26 0.00 0.0 0.57 -0.26 0.83 5.0 -0.10 -0.26 0.16 1.0 -0.08 -0.26 0.18 1.1 -0.12 -0.26 0.14 0.9
ZCNA per res -1.02 -1.02 0.00 0.0 0.46 -1.02 1.48 5.0 0.27 -1.02 1.29 4.4 0.04 -1.02 1.06 3.6 0.18 -1.02 1.20 4.0
Ztherapy -0.07 -0.81 0.74 1.8 1.31 -0.81 2.12 5.0 -0.39 -0.81 0.42 1.0 -0.81 -0.81 0.00 0.0 0.14 -0.81 0.95 2.2
Ztherapy assist -0.19 -0.91 0.72 1.6 1.33 -0.91 2.24 5.0 -0.38 -0.91 0.53 1.2 0.20 -0.91 1.11 2.5 -0.91 -0.91 0.00 0.0
ZPT percent 0.06 -0.79 0.85 2.4 -0.24 -0.79 0.55 1.6 0.10 -0.79 0.89 2.5 -0.79 -0.79 0.00 0.0 0.95 -0.79 1.74 5.0
ZOT percent 0.07 -0.76 0.83 2.6 -0.14 -0.76 0.62 1.9 0.07 -0.76 0.83 2.6 -0.76 -0.76 0.00 0.0 0.84 -0.76 1.60 5.0
ZRN percent 1.67 -0.58 2.25 5.0 0.06 -0.58 0.64 1.4 -0.06 -0.58 0.52 1.2 -0.58 -0.58 0.00 0.0 -0.47 -0.58 0.11 0.3
ZLicense perc. 1.47 -0.48 1.95 5.0 0.21 -0.48 0.69 1.8 -0.32 -0.48 0.16 0.4 -0.45 -0.48 0.03 0.1 -0.48 -0.48 0.00 0.0

 Total Resource    28    34    18    8    18
zltcskinpr~s 0.05 -0.31 0.36 2.1 0.56 -0.31 0.87 5.0 0.25 -0.31 0.56 3.2 -0.20 -0.31 0.11 0.6 -0.31 -0.31 0.00 0.0
Zrestorative 14d -0.21 -0.43 0.22 0.3 -0.43 -0.43 0.00 0.0 2.93 -0.43 3.36 5.0 -0.34 -0.43 0.09 0.1 -0.34 -0.43 0.09 0.1
Zrestorative Q -0.17 -0.31 0.14 0.3 0.05 -0.31 0.36 0.9 1.73 -0.31 2.04 5.0 -0.27 -0.31 0.04 0.1 -0.31 -0.31 0.00 0.0
Zrelief device -0.05 -0.17 0.12 1.5 0.24 -0.17 0.41 5.0 0.17 -0.17 0.34 4.1 -0.03 -0.17 0.14 1.7 -0.17 -0.17 0.00 0.0
Ztherapy min -0.08 -0.57 0.49 1.7 0.88 -0.57 1.45 5.0 -0.57 -0.57 0.00 0.0 -0.11 -0.57 0.46 1.6 -0.24 -0.57 0.33 1.1
Zacute skin care 0.07 -0.23 0.30 3.0 0.26 -0.23 0.49 5.0 0.23 -0.23 0.46 4.7 -0.08 -0.23 0.15 1.6 -0.23 -0.23 0.00 0.0
Ztoilet program -0.06 -0.07 0.01 0.1 -0.06 -0.07 0.01 0.1 0.29 -0.07 0.36 5.0 0.04 -0.07 0.11 1.5 -0.07 -0.07 0.00 0.0
Zweight prog. 0.01 -0.10 0.11 2.5 -0.10 -0.10 0.00 0.0 0.12 -0.10 0.22 5.0 0.06 -0.10 0.16 3.7 -0.05 -0.10 0.05 1.0
Zpercent Mcare -0.13 -0.39 0.26 0.7 1.37 -0.39 1.76 5.0 -0.36 -0.39 0.03 0.0 -0.34 -0.39 0.05 0.2 -0.39 -0.39 0.00 0.1

Total scope    12    26    32    11    2.3
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V is the actual Z score value 
LV is the lowest value for the variable among clusters 
TV is the total variance is the difference between the highest value among the clusters and the lowest values among clusters  
R is the final rank from 0 to 5.  Determined ((V-LV)/TV*5) 

 



 

Table A-9. Descriptives of dependent variables, independent variables and control variables 

  

Cluster 1 
Differentiator 

N=990 

Cluster 2  
Cost Leader 

N=2752 

Cluster 3  
Rehab focus 

N=1816 

Cluster 4 
Specialty  

care  
N=1634 

Cluster 5 
Lack of  
strategy  
N=2534 

Avg Wages 12.61 12.52 12.99 12.76 12.45 
RN per Resident 0.06 0.04 0.07 0.08 0.05 
LPN per Resident 0.14 0.14 0.17 0.14 0.14 
CNA per Resident 0.44 0.42 0.47 0.31 0.44 
Therapist per Res. 0.02 0.01 0.04 0.02 0.02 
Therapist asst per Res. 0.01 0.02 0.03 0.01 0.01 
Percent Licensed PT 0.62 0.39 0.54 0.6 0.84 
Percent Licensed OT 0.65 0.41 0.6 0.64 0.86 
Percent RN 0.09 0.07 0.1 0.17 0.08 
LTC Skin Process 0.83 0.72 0.87 0.78 0.69 
Acute Skin Process 0.91 0.83 0.91 0.86 0.81 
Relief device 1.95 1.8 1.98 1.79 1.72 
LTC Restorative Process 4.28 1.8 2.03 1.88 1.67 
Acute Restorative Process 3.69 0.47 0.39 0.58 0.44 
Therapy minutes 324.7 357.8 439.6 357.3 349.6 
Toilet Program 0.68 0.59 0.58 0.57 0.57 
Weight Program 0.34 0.32 0.28 0.31 0.29 
Percent Medicare 10.7 10.82 22.2 11.88 10.47 
Percent Other 23.39 21.7 26.56 24.68 22.65 
Percent Medicaid 65.91 67.48 51.24 63.45 66.88 
Acuindex 10.39 10.2 10.45 10.25 10.17 
ADL index 10.13 10.02 10.23 10.03 9.98 
Percent tube feed 0.07 0.06 0.06 0.06 0.06 
Percent tracheotomy 0.01 0.01 0.01 0.01 0 
Percent requiring suctioning 0.01 0.01 0.01 0.01 0.01 
Percent requiring respiratory care 0.11 0.1 0.12 0.11 0.1 
Percent requiring IV 0.01 0.01 0.02 0.01 0.01 
Percent requiring injection 0.15 0.15 0.17 0.16 0.15 
Quality care deficiency 1.782 1.928 1.749 1.777 1.929 
Bladder decline 0.186 0.193 0.209 0.192 0.187 
Bowel decline 0.169 0.176 0.188 0.176 0.168 
ADL 4 point decline 0.165 0.172 0.17 0.169 0.17 
Restraint 0.076 0.079 0.075 0.076 0.077 
Long term care pressure ulcer 0.08 0.076 0.093 0.081 0.075 
Post acute walking improvement 0.232 0.238 0.246 0.24 0.246 
Post acute pressure ulcer 0.187 0.173 0.177 0.174 0.169 
Ownership 0.71 0.76 0.8 0.77 0.76 
Market Competition 0.13 0.14 0.14 0.16 0.14 
Chain 0.52 0.6 0.66 0.63 0.58 
Total beds 114 130 116 116 111 
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Table A-10. Negative binomial of quality of care deficiencies with differentiators as reference group 
 IRR Std. Err. z P>z 
Cost leaders 1.059 0.036 1.72 0.09 
Rehab focus 0.993 0.038 -0.18 0.86 
Specialty care focus 1.001 0.037 0.04 0.97 
Lack of strategy 1.124 0.038 3.43 0.00 
Ownership 1.099 0.029 3.59 0.00 
Percent Medicaid 1.005 0.001 7.69 0.00 
Percent Medicare 1.005 0.001 3.75 0.00 
Market competition 0.773 0.367 -0.54 0.59 
Occupancy 0.830 0.065 -2.38 0.02 
Total beds 1.003 0.000 14.74 0.00 
Chain 1.024 0.021 1.18 0.24 
Acuity index 1.040 0.013 3.20 0.00 
ADL index 0.952 0.029 -1.63 0.10 
Tube feed care 1.009 0.237 0.04 0.97 
Respiratory care 0.972 0.157 -0.18 0.86 
Suctioning care 0.811 0.454 -0.37 0.71 
IV therapy care 3.826 1.304 3.94 0.00 
Tracheostomy care 1.142 0.745 0.20 0.84 
Need injection 1.189 0.141 1.46 0.14 
_Ifips_2 1.206 0.470 0.48 0.63 
 
Table A-11. OLS regressions of root transformed bladder decline with differentiators as ref. group 
 Coef. Std. Err. t P>t 
Cost leaders 0.006 0.003 2.03 0.04 
Rehab focus 0.012 0.004 3.27 0.00 
Specialty care focus 0.009 0.004 2.68 0.01 
Lack of strategy 0.005 0.003 1.56 0.12 
Ownership 0.006 0.002 2.46 0.01 
Percent Medicaid 0.000 0.000 -5.35 0.00 
Percent Medicare 0.001 0.000 3.84 0.00 
Market competition 0.077 0.064 1.21 0.23 
Occupancy 0.014 0.008 1.70 0.09 
Total beds 0.000 0.000 3.66 0.00 
Chain 0.004 0.002 1.97 0.05 
Acuity index 0.009 0.001 6.66 0.00 
ADL index 0.021 0.003 6.68 0.00 
Tube feed care -0.061 0.027 -2.24 0.03 
Respiratory care -0.040 0.014 -2.99 0.00 
Suctioning care 0.097 0.067 1.44 0.15 
IV therapy care 0.004 0.040 0.09 0.93 
Tracheostomy care -0.245 0.074 -3.32 0.00 
Need injection??? 0.004 0.012 0.33 0.74 
_cons 0.241 0.017 13.91 0.00 
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Table A-12. OLS regressions of root transformed bowel decline with differentiators as ref. group 
 Coef. Std. Err. t P>t 
Cost leaders 0.008 0.004 2.31 0.02 
Rehab focus 0.009 0.004 2.22 0.03 
Specialty care focus 0.012 0.004 2.92 0.00 
Lack of strategy 0.005 0.004 1.41 0.16 
Ownership 0.005 0.003 1.83 0.07 
Percent Medicaid 0.000 0.000 -3.76 0.00 
Percent Medicare 0.001 0.000 3.82 0.00 
Market competition 0.040 0.050 0.79 0.43 
Occupancy 0.013 0.009 1.49 0.14 
Total beds 0.000 0.000 2.94 0.00 
Chain 0.004 0.002 1.79 0.07 
Acuity index 0.011 0.001 7.26 0.00 
ADL index 0.025 0.003 7.43 0.00 
Tube feed care -0.039 0.029 -1.34 0.18 
Respiratory care -0.040 0.015 -2.74 0.01 
Suctioning care 0.014 0.077 0.18 0.86 
IV therapy care 0.016 0.044 0.36 0.72 
Tracheostomy care -0.101 0.085 -1.19 0.23 
Need injection 0.020 0.013 1.55 0.12 
_cons 0.176 0.017 10.11 0.00 
 
Table A-13. OLS regressions of root transformed ADL decline with differentiators as ref. group 
 Coef. Std. Err. t P>t 
Cost leaders 0.008 0.003 2.94 0.00 
Rehab focus 0.003 0.003 0.86 0.39 
Specialty care focus 0.005 0.003 1.67 0.10 
Lack of strategy 0.004 0.003 1.50 0.13 
Ownership 0.001 0.002 0.50 0.62 
Percent Medicaid 0.000 0.000 0.10 0.92 
Percent Medicare 0.000 0.000 2.97 0.00 
Market competition 0.083 0.053 1.57 0.12 
Occupancy 0.006 0.007 0.84 0.40 
Total beds 0.000 0.000 -0.71 0.48 
Chain -0.001 0.002 -0.72 0.47 
Acuity index 0.002 0.001 1.46 0.14 
ADL index -0.003 0.003 -1.01 0.31 
Tube feed care -0.028 0.026 -1.10 0.27 
Respiratory care -0.005 0.013 -0.42 0.67 
Suctioning care -0.054 0.057 -0.95 0.34 
IV therapy care -0.013 0.033 -0.39 0.70 
Tracheostomy care -0.072 0.066 -1.10 0.27 
Need injection -0.008 0.011 -0.69 0.49 
_cons 0.374 0.016 23.87 0.00 
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Table A-14. OLS regressions of log transformed restraints with differentiators as ref. group 
 Coef. Std. Err. t P>t 
Cost leaders 0.011 0.004 2.48 0.01 
Rehab focus 0.004 0.006 0.74 0.46 
Specialty care focus 0.006 0.005 1.32 0.19 
Lack of strategy 0.006 0.005 1.24 0.22 
Ownership 0.020 0.004 5.50 0.00 
Percent Medicaid 0.000 0.000 4.06 0.00 
Percent Medicare 0.000 0.000 1.16 0.25 
Market competition 0.053 0.070 0.76 0.45 
Cost leaders -0.010 0.012 -0.84 0.40 
Total beds 0.000 0.000 7.90 0.00 
Chain -0.007 0.003 -2.24 0.03 
Acuity index 0.011 0.002 6.07 0.00 
ADL index 0.016 0.004 3.80 0.00 
Tube feed care -0.049 0.041 -1.20 0.23 
Respiratory care -0.012 0.022 -0.54 0.59 
Suctioning care -0.138 0.101 -1.37 0.17 
IV therapy care 0.028 0.054 0.51 0.61 
Tracheostomy care 0.060 0.110 0.54 0.59 
Need injection -0.055 0.018 -3.12 0.00 
_cons -0.004 0.023 -0.19 0.85 
 
Table A-15. OLS regressions of root transformed LTC ulcers with differentiators as ref. group 
 Coef. Std. Err. t P>t 
Cost leaders -0.001 0.002 -0.45 0.66 
Rehab focus 0.012 0.003 4.19 0.00 
Specialty care focus 0.004 0.003 1.47 0.14 
Lack of strategy -0.004 0.002 -1.71 0.09 
Ownership 0.006 0.002 3.32 0.00 
Percent Medicaid 0.000 0.000 -0.71 0.48 
Percent Medicare 0.001 0.000 6.94 0.00 
Market competition -0.001 0.029 -0.04 0.97 
Occupancy -0.035 0.006 -5.55 0.00 
Total beds 0.000 0.000 3.31 0.00 
Chain -0.002 0.002 -1.57 0.12 
Acuity index 0.008 0.001 8.42 0.00 
ADL index 0.007 0.002 3.11 0.00 
Tube feed care 0.109 0.024 4.6 0.00 
Respiratory care 0.031 0.011 2.74 0.01 
Suctioning care 0.045 0.060 0.74 0.46 
IV therapy care 0.150 0.032 4.7 0.00 
Tracheostomy care -0.031 0.065 -0.47 0.64 
Need injection 0.046 0.010 4.74 0.00 
_cons 0.151 0.012 12.84 0.00 
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Table A-16. GLM with gamma distribution with PA walking improve with differentiators as ref. group 
 Coef. Std. Err. z P>z 
Cost leaders 0.031 0.019 1.65 0.10 
Rehab focus 0.050 0.022 2.32 0.02 
Specialty care focus 0.037 0.021 1.76 0.08 
Lack of strategy 0.060 0.019 3.17 0.00 
Ownership -0.087 0.014 -6.04 0.00 
Percent Medicaid -0.004 0.000 -10.18 0.00 
Percent Medicare -0.002 0.001 -2.81 0.01 
Market competition -0.425 0.248 -1.71 0.09 
Occupancy -0.160 0.043 -3.73 0.00 
Total beds 0.000 0.000 -0.53 0.60 
Chain -0.032 0.012 -2.74 0.01 
Acuity index -0.028 0.007 -4.07 0.00 
ADL index -0.110 0.017 -6.49 0.00 
Tube feed care -0.666 0.143 -4.66 0.00 
Respiratory care 0.139 0.081 1.71 0.09 
Suctioning care 0.444 0.419 1.06 0.29 
IV therapy care 0.240 0.213 1.13 0.26 
Tracheostomy care -0.238 0.449 -0.53 0.60 
Need injection 0.038 0.068 0.56 0.58 
_cons 0.38 0.283 0.77 0.44 
 
Table A-17. OLS regressions of root transformed PA skin ulcers with differentiators as ref. group 
 Coef. Std. Err. t P>t 
Cost leaders -0.045 0.020 -2.30 0.02 
Rehab focus -0.015 0.021 -0.74 0.46 
Specialty care focus -0.027 0.021 -1.28 0.20 
Lack of strategy -0.076 0.020 -3.81 0.00 
Ownership 0.034 0.014 2.38 0.02 
Percent Medicaid 0.001 0.000 3.39 0.00 
Percent Medicare 0.001 0.001 0.70 0.48 
Market competition -0.031 0.308 -0.10 0.92 
Occupancy 0.014 0.046 0.31 0.75 
Total beds 0.000 0.000 5.08 0.00 
Chain -0.021 0.012 -1.76 0.08 
Acuity index 0.034 0.007 4.88 0.00 
ADL index 0.027 0.019 1.42 0.16 
Tube feed care 0.568 0.156 3.64 0.00 
Respiratory care 0.088 0.082 1.07 0.28 
Suctioning care 0.535 0.413 1.30 0.20 
IV therapy care 0.270 0.194 1.40 0.16 
Tracheostomy care -0.160 0.431 -0.37 0.71 
Need injection 0.183 0.069 2.63 0.01 
_cons -2.513 0.098 -25.77 0.00 
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Table A-18. Negative binomial of quality of care deficiencies with rehab focus as reference group 
 IRR Std. Err. z P>z 
Cost leader 1.067 0.032 2.14 0.03 
Differentiator  1.007 0.038 0.18 0.86 
Specialty care focus 1.008 0.033 0.25 0.80 
Lack of strategy 1.132 0.035 4.03 0.00 
Ownership 1.099 0.029 3.59 0.00 
Percent Medicaid 1.005 0.001 7.69 0.00 
Percent Medicare 1.005 0.001 3.75 0.00 
Market competition 0.773 0.367 -0.54 0.59 
Occupancy 0.830 0.065 -2.38 0.02 
Total beds 1.003 0.000 14.74 0.00 
Chain 1.024 0.021 1.18 0.24 
Acuity index 1.040 0.013 3.20 0.00 
ADL index 0.952 0.029 -1.63 0.10 
Tube feed care 1.009 0.237 0.04 0.97 
Respiratory care 0.972 0.157 -0.18 0.86 
Suctioning care 0.811 0.454 -0.37 0.71 
IV therapy care 3.826 1.304 3.94 0.00 
Tracheostomy care 1.142 0.745 0.20 0.84 
Need injection 1.189 0.141 1.46 0.14 
_Ifips_2 1.206 0.470 0.48 0.63 
_Ifips_3 1.025 0.198 0.13 0.90 
 
Table A-19. OLS regressions of root transformed bladder decline with rehab focus as ref. group 
 Coef. Std. Err. t P>t 
Cost leader -0.006 0.003 -1.97 0.05 
Differentiator  -0.012 0.004 -3.27 0.00 
Specialty care focus -0.003 0.003 -0.86 0.39 
Lack of strategy -0.007 0.003 -2.32 0.02 
Ownership 0.006 0.002 2.46 0.01 
Percent Medicaid 0.000 0.000 -5.35 0.00 
Percent Medicare 0.001 0.000 3.84 0.00 
Market competition 0.077 0.064 1.21 0.23 
Occupancy 0.014 0.008 1.70 0.09 
Total beds 0.000 0.000 3.66 0.00 
Chain 0.004 0.002 1.97 0.05 
Acuity index 0.009 0.001 6.66 0.00 
ADL index 0.021 0.003 6.68 0.00 
Tube feed care -0.061 0.027 -2.24 0.03 
Respiratory care -0.040 0.014 -2.99 0.00 
Suctioning care 0.097 0.067 1.44 0.15 
IV therapy care 0.004 0.040 0.09 0.93 
Tracheostomy care -0.245 0.074 -3.32 0.00 
Need injection 0.004 0.012 0.33 0.74 
_cons 0.253 0.017 14.72 0.00 
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Table A-20. OLS regressions of root transformed bowel decline with rehab focus as ref. group 
 Coef. Std. Err. t P>t 
Cost leader -0.001 0.003 -0.29 0.77 
Differentiator  -0.009 0.004 -2.22 0.03 
Specialty care focus 0.002 0.003 0.64 0.52 
Lack of strategy -0.004 0.003 -1.26 0.21 
Ownership 0.005 0.003 1.83 0.07 
Percent Medicaid 0.000 0.000 -3.76 0.00 
Percent Medicare 0.001 0.000 3.82 0.00 
Market competition 0.040 0.050 0.79 0.43 
Occupancy 0.013 0.009 1.49 0.14 
Total beds 0.000 0.000 2.94 0.00 
Chain 0.004 0.002 1.79 0.07 
Acuity index 0.011 0.001 7.26 0.00 
ADL index 0.025 0.003 7.43 0.00 
Tube feed care -0.039 0.029 -1.34 0.18 
Respiratory care -0.040 0.015 -2.74 0.01 
Suctioning care 0.014 0.077 0.18 0.86 
IV therapy care 0.016 0.044 0.36 0.72 
Tracheostomy care -0.101 0.085 -1.19 0.23 
Need injection 0.020 0.013 1.55 0.12 
_cons 0.186 0.017 10.67 0.00 
 
Table A-21. OLS regressions of root transformed ADL decline with rehab focus as ref. group 
 Coef. Std. Err. t P>t 
Cost leader 0.006 0.003 2.18 0.03 
Differentiator  -0.003 0.003 -0.86 0.39 
Specialty care focus 0.002 0.003 0.86 0.39 
Lack of strategy 0.002 0.003 0.63 0.53 
Ownership 0.001 0.002 0.50 0.62 
Percent Medicaid 0.000 0.000 0.10 0.92 
Percent Medicare 0.000 0.000 2.97 0.00 
Market competition 0.083 0.053 1.57 0.12 
Occupancy 0.006 0.007 0.84 0.40 
Total beds 0.000 0.000 -0.71 0.48 
Chain -0.001 0.002 -0.72 0.47 
Acuity index 0.002 0.001 1.46 0.14 
ADL index -0.003 0.003 -1.01 0.31 
Tube feed care -0.028 0.026 -1.10 0.27 
Respiratory care -0.005 0.013 -0.42 0.67 
Suctioning care -0.054 0.057 -0.95 0.34 
IV therapy care -0.013 0.033 -0.39 0.70 
Tracheostomy care -0.072 0.066 -1.10 0.27 
Need injection -0.008 0.011 -0.69 0.49 
_cons 0.377 0.016 23.89 0.00 
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Table A-22. OLS regressions of log transformed restraint with rehab focus as ref. group 
 Coef. Std. Err. t P>t 
Cost leader 0.011 0.004 2.48 0.01 
Differentiator  0.004 0.006 0.74 0.46 
Specialty care focus 0.006 0.005 1.32 0.19 
Lack of strategy 0.006 0.005 1.24 0.22 
Ownership 0.020 0.004 5.50 0.00 
Percent Medicaid 0.000 0.000 4.06 0.00 
Percent Medicare 0.000 0.000 1.16 0.25 
Market competition 0.053 0.070 0.76 0.45 
Occupancy -0.010 0.012 -0.84 0.40 
Total beds 0.000 0.000 7.90 0.00 
Chain -0.007 0.003 -2.24 0.03 
Acuity index 0.011 0.002 6.07 0.00 
ADL index 0.016 0.004 3.80 0.00 
Tube feed care -0.049 0.041 -1.20 0.23 
Respiratory care -0.012 0.022 -0.54 0.59 
Suctioning care -0.138 0.101 -1.37 0.17 
IV therapy care 0.028 0.054 0.51 0.61 
Tracheostomy care 0.060 0.110 0.54 0.59 
Need injection -0.055 0.018 -3.12 0.00 
_cons -0.004 0.023 -0.19 0.85 
 
Table A-23. OLS regressions of root transformed skin ulcer with rehab focus as ref. group 
 Coef. Std. Err. t P>t 
Cost leader -0.013 0.002 -5.69 0.00 
Differentiator  -0.012 0.003 -4.19 0.00 
Specialty care focus -0.008 0.002 -3.34 0.00 
Lack of strategy -0.016 0.002 -6.89 0.00 
Ownership 0.006 0.002 3.32 0.00 
Percent Medicaid 0.000 0.000 -0.71 0.48 
Percent Medicare 0.001 0.000 6.94 0.00 
Market competition -0.001 0.029 -0.04 0.97 
Occupancy -0.035 0.006 -5.55 0.00 
Total beds 0.000 0.000 3.31 0.00 
Chain -0.002 0.002 -1.57 0.12 
Acuity index 0.008 0.001 8.42 0.00 
ADL index 0.007 0.002 3.11 0.00 
Tube feed care 0.109 0.024 4.60 0.00 
Respiratory care 0.031 0.011 2.74 0.01 
Suctioning care 0.045 0.060 0.74 0.46 
IV therapy care 0.150 0.032 4.70 0.00 
Tracheostomy care -0.031 0.065 -0.47 0.64 
Need injection 0.046 0.010 4.74 0.00 
_cons 0.163 0.012 13.90 0.00 
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Table A-24. GLM of PA walking improve with gamma distribution with rehab focus as ref. group 
 Coef. Std. Err. z P>z 
Cost leader -0.019 0.018 -1.09 0.28 
Differentiator  -0.050 0.022 -2.32 0.02 
Specialty care focus -0.014 0.019 -0.73 0.47 
Lack of strategy 0.010 0.018 0.57 0.57 
Ownership -0.087 0.014 -6.04 0.00 
Percent Medicaid -0.004 0.000 -10.18 0.00 
Percent Medicare -0.002 0.001 -2.81 0.01 
Market competition -0.425 0.248 -1.71 0.09 
Occupancy -0.160 0.043 -3.73 0.00 
Total beds 0.000 0.000 -0.53 0.60 
Chain -0.032 0.012 -2.74 0.01 
Acuity index -0.028 0.007 -4.07 0.00 
ADL index -0.110 0.017 -6.49 0.00 
Tube feed care -0.666 0.143 -4.66 0.00 
Respiratory care 0.139 0.081 1.71 0.09 
Suctioning care 0.444 0.419 1.06 0.29 
IV therapy care 0.240 0.213 1.13 0.26 
Tracheostomy care -0.238 0.449 -0.53 0.60 
Need injection 0.038 0.068 0.56 0.58 
_Ifips_2 0.218 0.283 0.77 0.44 
_Ifips_3 0.209 0.188 1.11 0.27 
 
Table A-25. OLS regressions of root transformed PA skin ulcers with rehab focus as ref. group 
 Coef. Std. Err. t P>t 
Cost leader -0.030 0.016 -1.91 0.06 
Differentiator  0.015 0.021 0.74 0.46 
Specialty care focus -0.012 0.017 -0.69 0.49 
Lack of strategy -0.061 0.016 -3.80 0.00 
Ownership 0.034 0.014 2.38 0.02 
Percent Medicaid 0.001 0.000 3.39 0.00 
Percent Medicare 0.001 0.001 0.70 0.48 
Market competition -0.031 0.308 -0.10 0.92 
Occupancy 0.014 0.046 0.31 0.75 
Total beds 0.000 0.000 5.08 0.00 
Chain -0.021 0.012 -1.76 0.08 
Acuity index 0.034 0.007 4.88 0.00 
ADL index 0.027 0.019 1.42 0.16 
Tube feed care 0.568 0.156 3.64 0.00 
Respiratory care 0.088 0.082 1.07 0.28 
Suctioning care 0.535 0.413 1.30 0.20 
IV  therapy care 0.270 0.194 1.40 0.16 
Tracheotomy care -0.160 0.431 -0.37 0.71 
Need injection 0.183 0.069 2.63 0.01 
_cons -2.528 0.097 -26.06 0.00 
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Table A-26. Negative binomial of quality of care deficiencies with specialty care as reference group 
 IRR Std. Err. z P>z 
Cost leader 1.058 0.030 2.00 0.05 
Rehab focus 0.992 0.033 -0.25 0.80 
Differentiator 0.999 0.037 -0.04 0.97 
Lack of strategy 1.123 0.032 4.02 0.00 
Ownership 1.099 0.029 3.59 0.00 
Percent Medicaid 1.005 0.001 7.69 0.00 
Percent Medicare 1.005 0.001 3.75 0.00 
Market competition 0.773 0.367 -0.54 0.59 
Occupancy 0.830 0.065 -2.38 0.02 
Total beds 1.003 0.000 14.74 0.00 
Chain 1.024 0.021 1.18 0.24 
Acuity index 1.040 0.013 3.20 0.00 
ADL index 0.952 0.029 -1.63 0.10 
Tube feed care 1.009 0.237 0.04 0.97 
Respiratory care 0.972 0.157 -0.18 0.86 
Suctioning care 0.811 0.454 -0.37 0.71 
IV therapy care 3.826 1.304 3.94 0.00 
Tracheostomy care 1.142 0.745 0.20 0.84 
Need injection 1.189 0.141 1.46 0.14 
_Ifips_2 1.206 0.470 0.48 0.63 
 
Table A-27. OLS regressions of root transformed bladder decline with specialty care focus as ref. 
group 
 Coef. Std. Err. t P>t 
Cost leader -0.003 0.003 -1.13 0.26 
Rehab focus 0.003 0.003 0.86 0.39 
Differentiator -0.009 0.004 -2.68 0.01 
Lack of strategy -0.004 0.003 -1.55 0.12 
Ownership 0.006 0.002 2.46 0.01 
Percent Medicaid 0.000 0.000 -5.35 0.00 
Percent Medicare 0.001 0.000 3.84 0.00 
Market competition 0.077 0.064 1.21 0.23 
Occupancy 0.014 0.008 1.70 0.09 
Total beds 0.000 0.000 3.66 0.00 
Chain 0.004 0.002 1.97 0.05 
Acuity index 0.009 0.001 6.66 0.00 
ADL index 0.021 0.003 6.68 0.00 
Tube feed care -0.061 0.027 -2.24 0.03 
Respiratory care -0.040 0.014 -2.99 0.00 
Suctioning care 0.097 0.067 1.44 0.15 
IV therapy care 0.004 0.040 0.09 0.93 
Tracheostomy care -0.245 0.074 -3.32 0.00 
Need injection 0.004 0.012 0.33 0.74 
_cons 0.251 0.017 14.71 0.00 
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Table A-28. OLS regressions of root transformed bowel decline with specialty care as ref. group 
 Coef. Std. Err. t P>t 
Cost leader -0.003 0.003 -1.10 0.27 
Rehab focus -0.002 0.003 -0.64 0.52 
Differentiator -0.012 0.004 -2.92 0.00 
Lack of strategy -0.006 0.003 -2.18 0.03 
Ownership 0.005 0.003 1.83 0.07 
Percent Medicaid 0.000 0.000 -3.76 0.00 
Percent Medicare 0.001 0.000 3.82 0.00 
Market competition 0.040 0.050 0.79 0.43 
Occupancy 0.013 0.009 1.49 0.14 
Total beds 0.000 0.000 2.94 0.00 
Chain 0.004 0.002 1.79 0.07 
Acuity index 0.011 0.001 7.26 0.00 
ADL index 0.025 0.003 7.43 0.00 
Tube feed care -0.039 0.029 -1.34 0.18 
Respiratory care -0.040 0.015 -2.74 0.01 
Suctioning care 0.014 0.077 0.18 0.86 
IV therapy care 0.016 0.044 0.36 0.72 
Tracheostomy care -0.101 0.085 -1.19 0.23 
Need injection 0.020 0.013 1.55 0.12 
_cons 0.188 0.017 10.99 0.00 
 
Table A-29. OLS regressions of root transformed ADL decline with specialty care as ref. group 
 Coef. Std. Err. t P>t 
Cost leader 0.003 0.002 1.39 0.16 
Rehab focus -0.002 0.003 -0.86 0.39 
Differentiator -0.005 0.003 -1.67 0.10 
Lack of strategy -0.001 0.002 -0.28 0.78 
Ownership 0.001 0.002 0.50 0.62 
Percent Medicaid 0.000 0.000 0.10 0.92 
Percent Medicare 0.000 0.000 2.97 0.00 
Market competition 0.083 0.053 1.57 0.12 
Occupancy 0.006 0.007 0.84 0.40 
Total beds 0.000 0.000 -0.71 0.48 
Chain -0.001 0.002 -0.72 0.47 
Acuity index 0.002 0.001 1.46 0.14 
ADL index -0.003 0.003 -1.01 0.31 
Tube feed care -0.028 0.026 -1.10 0.27 
Respiratory care -0.005 0.013 -0.42 0.67 
Suctioning care -0.054 0.057 -0.95 0.34 
IV therapy care -0.013 0.033 -0.39 0.70 
Tracheostomy care -0.072 0.066 -1.10 0.27 
Need injection -0.008 0.011 -0.69 0.49 
_cons 0.379 0.016 24.46 0.00 
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Table A-30. OLS regressions of root transformed restraint with specialty care as ref. group 
 Coef. Std. Err. t P>t 
Cost leader 0.005 0.004 1.22 0.22 
Rehab focus -0.006 0.005 -1.32 0.19 
Differentiator -0.002 0.005 -0.41 0.68 
Lack of strategy -0.001 0.004 -0.15 0.88 
Ownership 0.020 0.004 5.50 0.00 
Percent Medicaid 0.000 0.000 4.06 0.00 
Percent Medicare 0.000 0.000 1.16 0.25 
Market competition 0.053 0.070 0.76 0.45 
Occupancy -0.010 0.012 -0.84 0.40 
Total beds 0.000 0.000 7.90 0.00 
Chain -0.007 0.003 -2.24 0.03 
Acuity index 0.011 0.002 6.07 0.00 
ADL index 0.016 0.004 3.80 0.00 
Tube feed care -0.049 0.041 -1.20 0.23 
Respiratory care -0.012 0.022 -0.54 0.59 
Suctioning care -0.138 0.101 -1.37 0.17 
IV therapy care 0.028 0.054 0.51 0.61 
Tracheostomy care 0.060 0.110 0.54 0.59 
Need injection -0.055 0.018 -3.12 0.00 
_cons 0.002 0.023 0.08 0.93 
 
Table A-31. OLS regressions of root transformed LTC skin ulcer with specialty care as ref. group 
 Coef. Std. Err. t P>t 
Cost leader -0.005 0.002 -2.50 0.01 
Rehab focus 0.008 0.002 3.34 0.00 
Differentiator -0.004 0.003 -1.47 0.14 
Lack of strategy -0.008 0.002 -3.97 0.00 
Ownership 0.006 0.002 3.32 0.00 
Percent Medicaid 0.000 0.000 -0.71 0.48 
Percent Medicare 0.001 0.000 6.94 0.00 
Market competition -0.001 0.029 -0.04 0.97 
Occupancy -0.035 0.006 -5.55 0.00 
Total beds 0.000 0.000 3.31 0.00 
Chain -0.002 0.002 -1.57 0.12 
Acuity index 0.008 0.001 8.42 0.00 
ADL index 0.007 0.002 3.11 0.00 
Tube feed care 0.109 0.024 4.60 0.00 
Respiratory care 0.031 0.011 2.74 0.01 
Suctioning care 0.045 0.060 0.74 0.46 
IV therapy care 0.150 0.032 4.70 0.00 
Tracheostomy care -0.031 0.065 -0.47 0.64 
Need injection 0.046 0.010 4.74 0.00 
_cons 0.155 0.012 13.38 0.00 
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Table A-32. GLM with gamma distribution PA walking improve with specialty care as ref. group 
 Coef. Std. Err. Z P>z 
Cost leader -0.005 0.016 -0.33 0.74 
Rehab focus 0.014 0.019 0.73 0.47 
Differentiator -0.037 0.021 -1.76 0.08 
Lack of strategy 0.024 0.016 1.45 0.15 
Ownership -0.087 0.014 -6.04 0.00 
Percent Medicaid -0.004 0.000 -10.18 0.00 
Percent Medicare -0.002 0.001 -2.81 0.01 
Market competition -0.425 0.248 -1.71 0.09 
Occupancy -0.160 0.043 -3.73 0.00 
Total beds 0.000 0.000 -0.53 0.60 
Chain -0.032 0.012 -2.74 0.01 
Acuity index -0.028 0.007 -4.07 0.00 
ADL index -0.110 0.017 -6.49 0.00 
Tube feed care -0.666 0.143 -4.66 0.00 
Respiratory care 0.139 0.081 1.71 0.09 
Suctioning care 0.444 0.419 1.06 0.29 
IV therapy care 0.240 0.213 1.13 0.26 
Tracheostomy care -0.238 0.449 -0.53 0.60 
Need injection 0.038 0.068 0.56 0.58 
_Ifips_2 0.218 0.283 0.77 0.44 
_cons -0.35 0.188 1.11 0.27 
 
Table A-33. OLS regressions of root transformed PA skin ulcers with specialty care as ref. group 
 Coef. Std. Err. T P>t 
Cost leader -0.018 0.016 -1.15 0.25 
Rehab focus 0.012 0.017 0.69 0.49 
Differentiator 0.027 0.021 1.28 0.20 
Lack of strategy -0.049 0.016 -3.00 0.00 
Ownership 0.034 0.014 2.38 0.02 
Percent Medicaid 0.001 0.000 3.39 0.00 
Percent Medicare 0.001 0.001 0.70 0.48 
Market competition -0.031 0.308 -0.10 0.92 
Occupancy 0.014 0.046 0.31 0.75 
Total beds 0.000 0.000 5.08 0.00 
Chain -0.021 0.012 -1.76 0.08 
Acuity index 0.034 0.007 4.88 0.00 
ADL index 0.027 0.019 1.42 0.16 
Tube feed care 0.568 0.156 3.64 0.00 
Respiratory care 0.088 0.082 1.07 0.28 
Suctioning care 0.535 0.413 1.30 0.20 
IV therapy care 0.270 0.194 1.40 0.16 
Tracheostomy care -0.160 0.431 -0.37 0.71 
Need injection 0.183 0.069 2.63 0.01 
_cons -2.540 0.096 -26.36 0.00 
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Table A-34. GLM regressions of nursing home cost with gamma distribution 
 Coef. Std. Err. z P>z 
Differentiator 0.002 0.016 0.12 0.90 
Rehab focus 0.080 0.015 5.42 0.00 
Specialty care focus 0.039 0.014 2.91 0.00 
Lack of strategy -0.006 0.012 -0.54 0.59 
Ownership -0.108 0.012 -8.87 0.00 
Percent Medicaid -0.009 0.000 -27.82 0.00 
Percent Medicare 0.001 0.001 1.49 0.13 
Market competition -0.188 0.222 -0.85 0.39 
Occupancy -0.904 0.035 -26.03 0.00 
Total beds -0.001 0.000 -11.94 0.00 
Chain -0.043 0.010 -4.38 0.00 
Acuity index -0.012 0.006 -2.09 0.03 
ADL index 0.001 0.014 0.07 0.94 
Tube feed care 0.012 0.120 0.10 0.92 
Respiratory care 0.159 0.069 2.29 0.02 
Suctioning care 0.330 0.334 0.99 0.32 
IV  therapy care 0.056 0.175 0.32 0.75 
Tracheotomy care 0.636 0.360 1.77 0.07 
Need injection 0.093 0.056 1.66 0.09 
_Ifips_2 -0.407 0.235 -1.73 0.08 
_cons 7.526 0.150 49.92 0.00 
 
Table A-35. Odds of nursing home of being in the highest operating margin tier 
 Odds Ratio Std. Err. Z P>z 
Cost leader 1.25 0.10 2.79 0.01 
Rehab focus 1.46 0.13 4.12 0.00 
Specialty care focus 1.04 0.09 0.44 0.66 
Differentiator 1.20 0.13 1.71 0.09 
Ownership 4.65 0.37 19.15 0.00 
Percent Medicaid 1.00 0.00 2.76 0.01 
Acuindex 1.04 0.03 1.27 0.21 
Total beds 1.00 0.00 1.94 0.05 
Market competition 0.92 1.23 -0.06 0.95 
Chain Affiliation 1.39 0.09 4.92 0.00 
_Ifips_2 131.45 180.57 3.55 0.00 
_Ifips_3 153.83 145.15 5.34 0.00 
Note: 53 observations completely determined. Standard errors questionable 
 
 
 
 
 

122 



 

123 

Table A-36. Odds of nursing home of being in the highest total margin tier 
 Odds Ratio Std. Err. z P>z 
Cost leader 1.22 0.09 2.58 0.01 
Rehab focus 1.27 0.11 2.74 0.01 
Specialty care focus 0.98 0.09 -0.25 0.80 
Differentiator 1.31 0.14 2.6 0.01 
Ownership 1.64 0.12 6.62 0.00 
Percent Medicaid 1.06 0.03 1.98 0.05 
Acuindex 1.00 0.00 1.29 0.20 
Total beds 0.92 1.25 -0.06 0.95 
Market competition 1.04 0.07 0.58 0.56 
Chain Affiliation 10.53 15.18 1.63 0.10 
Ifips_2 18.39 18.84 2.84 0.00 
Note: 57 observations completely determined. Standard errors questionable 
   
.



 

Table A-37. Correlations of independent variables  
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Cost 

Leader 
RN 

Focus 
Rehab 
Focus Differentiate

Lack of 
Strategy Ownership Case mix Size Occupancy

Pct 
Medicaid 

Pct 
Medicare Competition System 

Cost Leader 1             
RN Focus -0.282 1.000            
Rehab Focus -0.301 -0.215 1.000           
Differentiator -0.212 -0.151 -0.161 1.000          
Lack of Strategy -0.373 -0.267 -0.284 -0.200 1.000         
Ownership -0.010 0.006 0.038 -0.041 -0.001 1.000        
Case mix -0.032 -0.005 0.069 0.033 -0.047 0.062 1.000       
Size 0.126 -0.017 -0.020 -0.026 -0.079 -0.029 0.082 1.000      
Occupancy 0.033 -0.046 -0.041 0.034 0.019 -0.084 0.106 -0.027 1.000     
Pct Medicaid 0.124 0.000 -0.288 0.041 0.100 0.231 0.024 0.160 0.048 1.000    
Pct Medicare -0.136 -0.051 0.434 -0.077 -0.149 0.101 0.098 -0.001 -0.039 -0.477 1.000   
Competition -0.010 0.071 -0.025 -0.034 -0.004 0.023 -0.095 -0.178 -0.105 0.088 -0.089 1.000  
System -0.004 0.024 0.059 -0.061 -0.026 0.171 0.015 -0.066 -0.046 0.038 0.101 0.093 1 
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