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Abstract

An Evaluation of Hospital Capital Investment after the Balanced Budget Act
By Tae Hyun Kim, Ph.D.

A dissertation submitted in partial fulfillment of the requirements for the degree of
Doctor of Philosophy at Virginia Commonwealth University.

Virginia Commonwealth University, 2006

Major Director: Michael J. McCue, D.B.A.
Professor, Department of Health Administration

Capital investments in the latest medical equipment and the replacement of aging
facilities are important hospital decisions because they may have a significant influence
on operating efficiencies and quality of care. However, hospitals experienced a minimal
growth rate in capital expenditures which contributed to the aging of the hospital
industry’s asset base during the late 1990’s and early 2000’s. One of the underlying
reasons behind this lack of growth might be the financial stresses that hospitals were
facing after the Balanced Budget Act (BBA) of 1997, which significantly reduced
Medicare reimbursement and had an adverse impact on the financial viability of
hospitals. The objective of this study is to empirically evaluate how changes in market,
operational and financial factors influence changes in hospital capital investment in the

post BBA period.



The study employs a panel of nonprofit private and public, short-term general
hospitals from 1998 to 2001. Six secondary databases were merged and analyzed by first
difference transformation and instrumental variable estimation to eliminate unmeasured,
time-invariant hospital characteristics, and to address the endogeneity and possible
feedback effects of regressors in the model.

The results of the study suggest that changes in hospital capital investment appear
to be positively associated with changes in the ratio of primary care physicians to all
physicians in market, the size of population, and the ratio of population age 65 over to all
population in market. Also significant is change in the age of plant for hospitals that
exhibits a negative association with change in capital investment. As expected, the study
observes a strong positive effect of changes in liquidity and cash flow on changes in
capital investment. However, the effect of change in debt ratio on change in capital
investment appears to be marginally significant.

Estimation of the effects of changes in variety of factors on changes in hospital
capital investment especially in the post-Balanced Budget Act period indicates that
hospitals appear to increase their capital expenditures to accommodate the increasing
market demand for hospital services, and the results also show that availability of
resources, especially financial ones, are most likely to influence capital investment during
the financially stressed environment.

This study contributes to a limited body of research examining factors affecting
capital investment at the hospital level and demonstrates the important role of internal

funds in predicting future hospital capital investment.



CHAPTER 1: INTRODUCTION

Capital investments in the latest medical equipment and the replacement of aging
facilities are important hospital decisions because they improve operating efficiencies,
raise the quality of care, and attract physicians and patients. In addition, hospitals may
spend capital strategically in the future to support investment in or expansion of lines of
services that promote growth.

However, hospitals experienced minimal growth in capital expenditures which
contributed to the aging of the hospital industry’s asset base during the late 1990’s and
early 2000’s (Healthcare Financial Management Association [HFMA], 2004). One of the
underlying reasons behind this lack of growth might be the financial stresses that
hospitals were facing after the Balanced Budget Act (BBA) of 1997, which significantly
reduced Medicare reimbursement and had an adverse impact on the financial viability of
hospitals. After passage of the BBA, hospitals’ Medicare profits declined, as did their
total margins (Medicare Payment Advisory Commission [MedPAC], 2003).

The present research aims to empirically evaluate the association of changes in
market, operational and financial factors with changes in hospital capital investment in
the post BBA period. Because previous research has evaluated only those investments
made before the BBA, this research will add to the understanding of hospital capital

investment after this significant cost cutting regulation by government.



The Changing Environment of Hospitals

Since its passage in 1965, Medicare has been a critical financial resource for
health care services. However, health care costs grew rapidly over the years after the
enactment of the program, and several efforts have been made to reduce health care
expenditures.

In 1983, one of the biggest changes was made to the payment system by
implementing the Medicare inpatient prospective payment system (PPS), which set
payments to hospitals according to Diagnosis Related Groups (DRGs). Under the PPS,
payment is made prospectively to the hospital for each Medicare discharge. PPS
payments are intended to cover all hospital operating costs, except capital costs, for
inpatient services to Medicare beneficiaries. Thus, this change gave hospitals an incentive
to contain their costs to treat each patient.

Another significant effort by Congress to reform the payment environment was
the enactment of the Balanced Budget Act in 1997. The law not only reduced Medicare
inpatient and outpatient payments to hospitals, but also reduced payments for hospitals’
post-acute services for home health care, skilled nursing care, rehabilitation care and
psychiatric services. Because the BBA introduced the largest cuts in the history of
Medicare, its negative financial impact on hospitals appeared to be significant. Most of
all, hospitals’ profits declined after the implementation of the BBA. According to a recent
report by MedPAC (2003), the hospital total margin declined from 6.2 percent in 1997 to
3.5 percent by 2002. Also, Medicare inpatient profit margins fell from 16.7 percent in

1997 to 4.7 percent in 2002.



In addition, the BBA appeared to have an adverse effect on capital access for
hospitals along with the largest healthcare system bond default of the Allegheny Health,
Education, and Research Foundation (AHERF). From 1998 and 2002, downgrades of
hospital bond ratings by the major credit rating agencies far exceeded the number of
upgrades (American Hospital Association [AHA], 2004). During this time frame,
hospitals and healthcare systems either were denied access to the credit markets or
incurred a higher cost of debt because of the greater uncertainty created by these events.

While the BBA negatively influenced hospital profitability and capital access, and
thus many hospitals did not appear to have sufficient financial resources to invest in their
capital assets, demand for hospital services increased during the same period. Between
1997 and 2002, hospital admissions grew by 10.8 percent and outpatient visits grew by
24.7 percent (American Hospital Association [AHA], 2003). As a result, it is likely that
hospitals may need to invest more in physical assets and may need access to capital.

In short, major changes in the health care environment have increased uncertainty
for acute care hospitals. It is meaningful to investigate how hospitals are adapting their
investment strategies to contend with environmental uncertainty.

Significance of the Study

From a policy standpoint, the contribution of this study is its assessment of
hospital capital investment after the passage of the BBA of 1997. No empirical studies
have investigated major factors that are associated with hospital capital investment after
the BBA. The study thus complements previous research that used data prior to the BBA

(Calem & Rizzo, 1995; Barniv, Danvers, & Healy, 2000; Gentry, 2002).



The study period of this research is also timely because it focuses on the impact
on hospital industry during 1998 and 2001, which gives a four-year period to analyze the
capital investment in the post-BBA environment. The results should have implications for
health care policy makers, hospital managers, and creditors seeking to understand how
hospitals adapt their capital investment decisions to respond to an uncertain environment
after the BBA, and to recognize what specific factors are important in hospitals’ decisions
regarding the expenditures on capital assets in today’s circumstances.

This research sets out to advance the understanding of how acute care hospitals
that are faced with financial pressures in the post BBA period invest in capital assets.
More specifically, by investigating the effect of a variety of market, operational and
financial factors on capital investment, the study will find evidence to support a notion
that hospitals may adjust their capital investment within their own external environment
and internal environment.

The study examines the capital investment of nonprofit private and public
hospitals. Accounting for 83 percent of all acute-care hospitals (AHA, 2005), nonprofit
hospitals are the major providers of health care and are different from for-profit
organizations with regard to their primary mission and capital structure. As a result, the
tenets of corporate finance theory have rarely been applied to nonprofit institutions and
understanding of the financial behaviors of nonprofit organizations is limited (Magnus,
Wheeler, & Smith, 2004). Therefore, the study intends to enhance the current body of
knowledge about investment in nonprofit hospitals by incorporating the tenets of the

agency costs of free cash flow theory within the context of nonprofit hospitals.
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Identification of the factors associated with capital investment will enable hospital
managers and investors to monitor the capital needs of hospitals and to improve their
capital planning. In addition, the results will inform policy makers and government
regulators if the difference in capital spending is attributable to market structure or
hospital decisions.

Purpose of the Study

Despite all of the research on hospitals, there are few studies that have focused on
the capital investment of hospitals. There are numerous studies within the economics and
finance literatures that have evaluated capital investment of other types of organizations.
While these studies are useful and informative regarding investment behaviors and the
issues that affect them, these studies often focus on financial factors only and fail to
assess other potentially important factors that are unique to the health care industry.
Hence, the present study also seeks to investigate the association of those factors with
capital investment.

Overall, the purpose of this study is to examine the effect of changes in market
factors, operational characteristics, and financial factors on changes in capital investment
of hospitals during the years 1998-2001. During that time period, hospitals experienced
increasing financial pressures brought in part by the Balanced Budget Act of 1997. This
study therefore extends prior research by including comprehensive factors, and provides
policy and managerial implications about hospitals’ investment behaviors within their
internal and external environment in the process of responding to recent financial

pressures.



Research Questions
The primary research question guiding this study is as follows:
e How do changes in market, operational, and financial factors affect changes in
hospital capital investment after the Balanced Budget Act?
More specifically, the study addresses the following research questions:
¢ Did changes in hospital market conditions, such as market demand, market
competition and regulatory environment, affect capital expenditures?
¢ How did changes in operational characteristics, such as system-affiliation,
capacity and complexity of services influence capital investment?
e How were changes in financial factors, such as liquidity, cash flow and debt
ratio, related to changes in the capital expenditures of hospitals?
Theoretical Approach
The theoretical framework for this study is derived from the literature on resource
dependence theory (Pfeffer & Salancik, 1978) and agency costs of free cash flow theory
(Jensen & Meckling, 1976). Resource dependence theory has been well supported in the
health care literature as an explanation for hospital behavior. According to resource
dependence theory, organizational survival is dependent on the acquisition of necessary
resources from the environment (Alexander & Morrisey, 1989) and thus organizations
must interact with the environment to obtain resources because an organization is not
capable of generating all of its needed resources (Pfeffer & Salancik, 1978). In the
process of interactions with the environment to obtain resources, organizations often give

up some autonomy and become dependent on their abilities to meet external demands and



7
also become dependent on their internal organizational resources and task activities that

appear to be appropriate to the external environment (Pfeffer & Salancik, 1978).

In the current study, hospitals’ investment in capital assets is conceptualized as
their efforts to adapt to their changing environment. Under uncertainty in the
environment from the BBA, it is expected that a hospital’s ability to improve their capital
assets will be limited by its market conditions, operational constraints, and financial
factors. Especially during the process of obtaining financial resources for capital projects,
hospitals may lose their autonomy to external entities and become dependent on their
internal organizational environment. In this study, agency cost of free-cash flow theory
that was originally developed in corporate finance is applied to help explain this
relationship, and its implication in a nonprofit hospital context is addressed.

Agency cost of free cash flow theory or free cash flow theory is based on agency
costs that consist of the costs of monitoring the manager’s behavior to ensure that they
are maximizing the wealth of the owner(s) (Jensen, 1988). Agency costs come from
conflicts between managers and shareholders over the choice of the best corporate
strategy (Jensen, 1986), and tend to increase particularly when free cash flows are
generated. For some firms, information asymmetries between managers and the owners
of the firm provide incentives for managers having free cash flow to “over-invest” for
even unprofitable investment projects because managers (e.g., agents) may want to
increase their own utility.

However, such a tendency may be reduced if an increased level of debt in

corporate firms can lower agency costs by leaving less cash flow available for spending



at the discretion of managers and creating greater oversight of the firm’s capital

investment decision. However, th-is study addresses the fact that the role of debt in

potentially reducing excessive capital investment may be lessened in nonprofit hospitals

because of their unique feature, such as, absence of market control mechanism for

hospitals that issue higher debt capital and are engaged in extensive capital investment.
Methodology

The study uses a longitudinal design that examines hospital capital investment
during 1998 through 2001, subsequent to the BBA. The unit of analysis for the study is
the individual nonprofit private and public, short-term general acute care hospital. The
study examines the relationship between changes in capital investment and changes in
market, operational and financial factors using a balanced panel for 4 years.

The study has two types of data analysis. First, descriptive statistics are compiled
from the data and analyzed to summarize the characteristics of the sample hospitals. In
addition, correlation analysis is completed to identify potential multicollinearity among
the independent variables.

Second, a multivariate analysis for panel data is used to simultaneously analyze
the association between changes in the capital investment of hospitals (e.g., the
dependent variable) and changes in certain market, operational, financial factors (e.g., the
independent variables) and control factors. In this study, first-difference transformation is
employed because it relates changes in the dependent variable to changes in the
independent variables, and it also controls for omitted variable bias due to unmeasured,

time-invariant hospital characteristics, namely, fixed effects. In addition, instrumental
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variable estimation is simultaneously used to address endogeneity and possible feedback

effects of regressors.

The major source of data for the study is the Centers for Medicare and Medicaid
Services (CMS)’ Medicare Cost Reports. This database is be used to obtain on hospital
capital investment, financial factors, and operational characteristics. Other sources of data
include the American Hospital Association Annual Survey (AHA) database, the Area
Resource File (ARF), the CMS case-mix index, the American Health Planning
Association (AHPA), and InterStudy which are used to obtain hospital and market
characteristics.

Market factors will be analyzed at the county level and the Metropolitan
Statistical Area (MSA) level. Hospital operational and financial characteristics are
examined at the individual hospital level.

Overview of Each Chapter

Chapter 2 is a review of the pertinent literature related to the trends in hospital
capital expenditure, the BBA’s impact on hospital performance, and capital access of
hospital in the post-BBA environment. It will then assess the literature with the respect to
the study purpose of analyzing the relationship of capital investment with market,
operational and financial factors.

Chapter 3 presents the theoretical framework, conceptual model, and hypotheses
of the study. The chapter starts with a discussion of resource dependence theory and
agency costs of free cash flow theory. The conceptual model of the study is then

presented, followed by a presentation of the hypotheses.
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Chapter 4 explains the methodology. It presents the study design, data sources,

sample and measurement of the variables used for the study. The methods used to test the
proposed hypotheses and statistical procedures used for model estimation are discussed in
detail.

Chapter 5 presents the results of the analysis. The findings for the variables and
their relationships are presented. The chapter includes both descriptive and multivariate
findings.

Chapter 6 discusses the results of the research hypotheses. It interprets the results
and draws conclusions about the relationships between market, operational and financial
factors and hospital capital investment. The chapter also discusses the implications of the

study results for hospital management and health care policy, and future research.



CHAPTER 2: LITERATURE RIVIEW

During the late 1990’s and early 2000’s, hospitals appeared to experience minimal
growth in capital expenditures and contributed to the aging of the hospital industry’s
asset base (Healthcare Financial Management Association [HFMA], 2004). One of the
underlying reasons behind this lack of growth might be the financial stresses that
hospitals were facing after the Balanced Budget Act (BBA) of 1997, which significantly
reduced Medicare reimbursement and had an adverse effect on the financial and
operational performance of hospitals. The purpose of this chapter is to gain insight on the
relationship between hospital capital expenditures with their market, operational and
financial factors prior and after BBA.

This chapter will first explore the pertinent literature related to the trends in acute
care hospital capital expenditure, the BBA’s impact on hospital performance, and capital
access of hospital in the post-BBA environment. It will then assess the literature with the
respect to the study purpose of analyzing the relationship of capital investment with
market, operational and financial factors.

Trends in Hospital Capital Expenditure

In the 1950s and 1960s, as health care demand increased and new technologies

were introduced, hospitals needed large investments (Cohodes & Kinkead, 1984). After

World War II, federal government grants expanded with the passage of the Hill-Burton

11
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Act (formally, the Hospital Survey and Construction Act of 1946). From 1946 to 1974,

the Hill-Burton program funded the construction and renovation of hospitals across the
country through a system of matching grants (Lave & Lave, 1974), which resulted in a lot
of capital investment in health care facilities.

While the Hill-Burton Act increased access to health care by boosting health care
capital investment, the enactment of Medicare and Medicaid in 1965 has had substantial
impact on the increased access to health care by providing health insurance for the elderly
and the poor(Goldfield, 1993). However, these government reimbursement systems were
one of the main cost drivers behind the escalating health care costs. Since the Medicare
program reimbursed hospitals on a retrospective cost basis until 1982, throughout the
1970s hospitals maximized Medicare reimbursement, and health care costs increased
(Whetsell, 1999; Barniv et al., 2000).

Concerns regarding the dramatic increase in health care costs led to the 1983
legislation by Medicare of a prospective payment system (PPS). This payment system
placed hospitals at financial risk for services provided to their Medicare patients mainly
as a fixed price per discharge (Glandon & Morrisey, 1986; Fisher, 1992). The Medicare
PPS provided incentives to control inpatient care costs by encouraging hospitals to
manage their services and costs efficiently.

Empirical evidence suggests that limits on provider reimbursements led to a
reduction in capital investment. Studies found that hospitals reduced the rate of adoption
of new technology, a specific type of capital equipment, with the implementation of the

PPS (Kane & Manoukian, 1989; Mendenhall, 1988), or appeared to delay capital projects
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or increase leasing as a debt alternative after the PPS (Pallarito, 1991; Topping, Carroll,

& Lindley, 1997).

While the PPS 1983 intended to reduce the rising health care costs by controlling
inpatient costs, certain hospital costs, such as capital related expenses, continued to be
reimbursed on a retrospective cost basis (Wedig, Hassan, & Sloan, 1989; Bamiv et al.,
2000) until Medicare began to reimburse these expenses based on predetermined national
averages to provide incentives for hospitals to control costs by implementing the
Medicare capital prospective payment system (CPPS) in 1991 (Bamiv et al., 2000).
Because of this change in Medicare reimbursement, it was expected that the CPPS would
stimulate efficiency in capital spending, and hospitals would reduce future capital
expenditures (Burke, 1991). An empirical study by Barniv et al. (2000) did find a
statistically significant decline in capital expenditures in the years 1992 through 1996
following the CPPS.

The Balanced Budget Act of 1997 (BBA) was another significant change in
Medicare policy, which was also believed to have an adverse financial effect on
hospitals. The BBA was intended to reduce spending by about $115 billion from the
Medicare Hospital Insurance (HI) trust fund over a five-year period. However, the cuts
imposed by the 1997 BBA overestimated the projections and, if left unmodified, would
have actually reduced spending by about $215 billion over the five-year period (Sear,
2004).

To restore some portion of the Medicare funding that was cut by the BBA,

Congress enacted the Medicare Balanced Budget Refine Act of 1999 (BBRA). Even with
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the adjustment of about $11 billion in spending added back for the Hospital Insurance

(HI) trust fund in fiscal years 2000 through 2002, the Congressional Budget Office
(2000) estimated that the total five-year reduction in spending from the 1997 BBA would
be $224 billion.

A major reduction in Medicare payments by the BBA appeared to influence the
growth in hospital capital expenditures. Recent data indicate that the aggregate capital
expenditures of hospitals increased by only one percent between 1997 and 2001 (HFMA,
2004). Capital expenditures trend data by type of fixed assets indicate similar findings as
well (HFMA, 2004). As illustrated in Figure 1, per year spending on buildings/fixtures
was only $11.7 billion in 2001 compared to $11.3 billion in 1997. Per year spending on
equipment in 2001 was $12.2 billion, which was the same as in 1997. Therefore, only
minimal or no growth occurred for each of these fixed asset types during this period.

The Impact of the Balanced Budget Act on Hospitals

As Medicare expenditures increased dramatically from the late 1980s to the mid-
1990s, Congress enacted major changes in Medicare payment policies in the Balanced
Budget Act of 1997 (BBA) to control costs and to create incentives for health care
providers to provide their services more efficiently. The BBA resulted in a number of
significant changes to hospitals, including cuts in reimbursement rates for inpatient and
outpatient services, such as ambulatory surgery, radiology, and other diagnostic services.
In addition, the BBA implemented prospective payment systems for outpatient care and
post-acute care, and this new prospective payment system could cause hospitals to

receive less money from the federal government to treat Medicare patients.
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Financing the Future Report 2: How Are Hospitals Financing the Future? Capital

Spending in Health Care Today, page 3. Retrieved November 11, 2004 from

http://www.hfma.org/financingthefuture/2/reports/FNF1_No2.pdf
Figure 1: Total U.S. Acute Care Hospital Capital Expenditures

As the largest single source of payment for hospitals, Medicare reimburses 38.5
percent of hospital costs (AHA, 2004). The BBA introduced the largest cuts in the history
of Medicare and hospital payments. While the BBA was estimated to cut $115 billion
from Medicare, that $115 billion cut in reality became a $206 billion cut from Medicare
over five years - almost double what had been anticipated (U.S. House, 2004). As a
result, the BBA may have influenced hospital financial performance significantly since
its passage.

First of all, hospitals’ profits declined after 1997 due to the BBA’s cap on

Medicare expenditures and lower reimbursement from private payers (Harrison, 2001;
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MedPAC, 2004). Recent financial data (see figure 2) indicate that the total hospital

margins gradually climbed from 4.4 percent in 1991 to 6.2 percent in 1997; however,
after the implementation of the BBA, they had declined to 3.5 percent by 2002
(MedPAC, 2004). In addition, the Medicare inpatient margin (see figure 3), increased
steadily from 1991 through 1997 from a low of -2.4 percent to a record high of 16.7

percent. However, after implementation of the BBA of 1997, Medicare inpatient margins

decreased to 4.7 percent in 2002.

7

Margin (percent)
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i

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Year

Note : A margin is calculated as revenue minus costs, divided by revenue. Total margin
includes all patient care services funded by all payers, plus nonpatient revenue.
Analysis excludes critical access hospitals.

Source: Medicare Payment Advisory Commission, 2004. A Data Book: Healthcare
Spending and the Medicare Program. Page 96. Retrieved November 15, 2004
From ttp://www.medpac.gov/publications/congressional _reports/Jun04
DataBook/_Entire_report_links.pdf

Figure 2: Hospital Total Margins, 1991-2001
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Source: Medicare Payment Advisory Commission, 2004. A Data Book: Healthcare
Spending and the Medicare Program. Page 87. Retrieved November 15, 2004
from http://www.medpac.gov/publications/congressional_reports/Jun04Data
Book_Entire_report_links.pdf

Figure 3: Medicare Acute Inpatient PPS Margins, 1991-2002
Despite the importance of the BBA, there is limited empirical research that

specifically evaluated the impact of the BBA on hospital performance.

Dickler and Shaw (2000) argued that the BBA negatively affected the mission and

performance of U.S. teaching hospitals because it reduced graduate medical education

(GME) payments and DRG rates. However, their analysis was descriptive and based on

projections shortly after the implementation of the BBA. Phillips et al. (2004) also

evaluated the effect of the BBA relative to the overall financial health of teaching

hospitals. Through a simple descriptive analysis of hospital cost report variables, the

researchers showed that teaching hospital total margins fell by nearly 50 percent between
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1996 and 1999, while Medicare margins remained relatively stable. Hence they

concluded that reductions in profitability might not be entirely attributable to the BBA.

Some argued that the BBA of 1997 may have seriously impacted rural hospitals
because they have an unusually high exposure to the BBA due to their elderly population,
lower case mix, low patient volumes, and a high level of dependence on home health
care, skilled nursing care, and outpatient payments (Dalton, Howard, & Slifkin, 2000;
Harrison & Sexton, 2004). An earlier study by HCIA (1999) predicted that, with the
implementation of the BBA, small rural hospital total margins would decline by 9.8
percent from 1998 to 2002. Even after some relief by the 1999 BBRA, rural hospitals
were still expected to suffer losses on their Medicare patients (Lewin Group, 2000a;
Stensland, Moscovice, & Christianson, 2002). Unfortunately, these studies were
generally based on projections, and did not consider other characteristics that might have
influenced the financial performance of rural hospitals.

In terms of hospital size, smaller hospitals appeared to suffer more financially
after BBA. In 1999, hospitals with fewer than 100 beds had an inpatient Medicare margin
of 5.6 percent, while those with 100 beds or more had an inpatient Medicare margin of
14.6 percent. In 2000 and 2001, hospitals with fewer than 100 beds reported total margins
of less than one percent (Ernst & Yeung, 2002).

Using a small sample of 25 Florida general acute care hospitals for the time
period 1990 through 2001, Sear (2004) found a statistically significant decline in
operating margins between the pre-BBA and post-BBA periods. However, contrary to his

hypothesis, the percentage of Medicare revenue did not appear to influence the decline in
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operating margins. Instead, the percentage of discounted private payers other than HMO
or PPO and the ownership of the hospitals appeared to explain a significant amount of
variance in the operating margin. But, this study used too small, nonrandom sample of
hospitals.

While the hospital industry appears to be financially stressed in the post-BBA
environment, demand for hospital services—measured by utilization—increased during
the same period. According to the American Hospital Association’s (AHA) 2004 report,
hospital admissions grew by 10.8 percent from 31.6 million to 35 million (see figure 4).
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Source: American Hospital Association, 2004. Trends Affecting Hospitals and Health
Systems, TrendWatch Chartbook. Retrieved January 11, 2005, from
http://www.ahapolicyforum.org/ahapolicyforum/trendwatch/content/45

Figure 4: Total Inpatient Admissions in Community Hospitals, 1990-2002
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In addition, outpatient visits grew by 24.7 percent from 450 million to 561 million

(see figure 5) between 1997 and 2002. Therefore, increasing demand for hospital services

coincides with the decreased profitability and limited growth in capital spending.
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Source: American Hospital Association, 2004. Trends Affecting Hospitals and Health
Systems, TrendWatch Chartbook. Retrieved January 11, 2005, from
http://www.ahapolicyforum.org/ahapolicyforum/trendwatch/content/45

Figure 5: Total Outpatient Visits in Community Hospitals, 1990-2002
In sum, most, but not all, studies concerning the impact of the BBA reported that

hospital financial performance, especially profitability, appeared to be negatively

influenced. However, this impact has been evaluated by only simple descriptive analysis
using small or cross-sectional sample, and has not been analyzed by employing more

rigorous methodological approach and comprehensive factors that might have been

significantly associated with hospital performance.
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Capital Access for Hospitals in the post-BBA environment

Access to capital is important for hospitals in need of financing new services, as
well as for maintaining and upgrading their existing buildings and equipment. However,
recent studies reported that access to capital for hospitals might have been negatively
affected by deterioration in health care market conditions, such as changes in both
government and private payment systems (e.g., the BBA and capitation agreement with
managed care organizations), the increased level of market competition (HFMA, 2003),
and the Allegheny Health, Education, and Research Foundation (AHERF) bankruptcy in
1998 (Carpenter, McCue, & Moon, 2003).

As a result, the creditors’ view of health care providers has become cautious over
the past several years, especially in the tax-exempt bonds market. Historically, tax-
exempt bonds have been a primary source of long-term capital for not-for-profit
hospitals, and they were considered relatively low-risk investments (Carpenter, McCue,
& Hossack, 2001). However, after Standard & Poor’s (S&P), Fitch IBCA, and Moody’s
Investor Service upgraded more of their hospital bond ratings than they downgraded
between 1995 and 1997, credit ratings declined in the late 1990s due in large part to the
BBA of 1997 (Carpenter et al., 2001).

Between 1998 and 2002, while the number of bond rating upgrades of nonprofit
hospitals was 86, the number of bond rating downgrades of nonprofit hospitals was 260
(AHA, 2004). Carpenter et al. (2003) found that bonds issued by hospitals and health care
systems after the AHERF default incurred higher coupon rates than they did in the pre-

period, and the proportion of hospital bonds that were insured declined after the
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bankruptcy. They concluded that bond insurers became more selective in their decision to
insure hospital bonds and raised premiums to offset the increased risk associated with the
health care bond issue.

Consequently, many healthcare providers are now finding that their available
resources for capital investment are insufficient to cover all of their capital needs
(Johnson, 2003). Constructing a composite measure comprising profitability, liquidity
and debt ratio to define broad and limited access to capital, Solucient (2003) estimated
that the percentage of hospitals defined as having broad access (e.g., operating margin
greater than 2 percent, debt service coverage ratio greater than 3.5, current ratio greater
than 2.0, and debt to capitalization with O to 35 percent) to capital declined from 42
percent in 1997 to 36 percent in 2001 of the total hospitals reporting. On the other hand,
the percentage of hospitals defined as having limited capital access (e.g., negative
operating margin, debt service coverage ratio less than 1.5, current ratio less than 1, and
debt to capitalization ratio less than O or greater than 70 percent) rose even more sharply,
nearly doubling from 11 percent in 1997 to 19 percent in 2001.

While overall hospital credit market condition has become a little unfavorable,
credit ratings for individual hospitals appear to be differentiated by their organizational
characteristics. According to a recent report of Standard & Poor’s (2003), health care
systems are more likely to have higher credit ratings than freestanding hospitals. Further,
given the same or similar financial ratios as a freestanding hospital, systems are more
likely to obtain a higher credit rating. In 2003, 40 percent of systems achieved a AA

category rating compared to only 7 percent of freestanding hospitals. While only 21
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percent of systems have ratings below the A category, fully 50 percent of freestanding

hospitals are BBB or lower. Also, credit strength is directly correlated with the size of the
organization. Investment-grade rating categories show a positive relationship between
size, as measured by both total operating revenue and admissions (Moody’s, 2002).

Besides credit ratings, the extra borrowing cost (e.g., increasing interest expense)
associated with a lower credit rating is a concern for hospitals. Given that many hospitals
purchase bond insurance to secure a better credit standing and to lower the yield or
interest rate of the bond, many hospitals are now facing higher costs of issuance; that is,
bond insurance premiums (Carpenter et al., 2003). From 1997 to part of 1999, there was a
relatively smaller advantage (i.e., narrower required credit spread when borrowing
money) to having a higher credit rating than in today’s interest rate environment.
However, credit spreads widened considerably in 2000 and 2001 following shocks like
the cumulative negative effects of the Balanced Budget Act of 1997 and the AHERF
bankruptcy in 1988 (Cain Brothers, 2004).

However, despite the recent downward bond rating movement, health care
organizations still can take advantage of today’s interest rates that are close to historical
lows. The trends for issuance of tax-exempt health care bonds between 1997 and 2002
show that issuance both of new money and of refunding health care bonds has increased
each year since 2000 as organizations have continued to take advantage of declining
interest rates (Cain Brothers, 2004).

In sum, anecdotal evidence suggests that while creditors’ view of overall hospitals

in the post-BBA period may have been negatively influenced by uncertainty of health
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care environment, big, system affiliated hospitals are likely to be in better position to
access capital than small, freestanding hospitals, and low interest rates appeared to lessen
hospital’s burden of financing cost.

Market Factors and Capital Investment

Previous studies and anecdotal evidence in the hospital industry indicate that the
capital investment of hospitals may depend on their market factors. These market factors
include market demand, market structure, and regulatory environment.

According to Muller, Worthington, & Allen (1975), hospitals may invest in
capital assets to respond to market demands for hospital services. Hospital capital
projects may increase if growth in the local market demand for hospital services is
expected to accelerate in the near future (Calem & Rizzo, 1995).

Using data on short-term general and other special hospitals from 1955 to 1977,
Dunkelberg, Furst, & Roenfeldt (1983) found that increases in market demand for health
care services were likely to influence scope and intensity of services provided by health
care organizations, and to lead ultimately to changes in their capital assets. Although their
finding is informative, their study period is somewhat dated.

More specific findings about market demand influencing capital investment were
published by several researchers. Based on the study period 1968-1972, Salkever and
Bice (1976) found that an increase in demand for hospital services predicts an increase in
desired capital stock. Particularly, multiple-regression analyses of investment uncovered
that increases in population and insurance coverage were positively associated with

hospital investment, but changes in income had no appreciable effect on investment
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ownership, percentage of Medicaid patient discharge, and year dummy variables. Public

hospital dummy variable is included to control the effect of different ownership.
Specifically, it tests whether conversion to or from public ownership influences capital
investment. Since the extent to provide charity care may affect hospital financial
performance and consequently influence capital investment, it is needed to control the
effects on capital investment of the proportion of charity care that hospitals are providing.
In this study, the proportion of Medicaid patient discharges is a proxy variable for charity
care. Year dummys are included to control for the possibility that across all hospitals in
any given year, capital investment may be influenced by factors specific to that year such
as technology advances, the level of real interest rates, and hospital construction and
equipment prices (Calem and Rizzo, 1995).
Empirical Specification and Analytic Approach

The empirical equation of this study relates capital investment to market,
operational, financial, and control factors of the hospitals. Equation (1) describes the
model for capital investment for hospital i during the time period t (CIi,z) scaled by

beginning-of-year fixed assets (FAi,t-1):

CI, L, -
“ —q +y, +a,MKT, +a,0PER , +a,—*—+a, —"" + g, —1t!
FAi,t—l ; FAi,t~1 FAi,r—l TA

+a,CONT, +¢, "

In (1), a; denotes hospital-specific intercepts and y, denotes yearly time dummy.
MKT,; is market factors, OPER;, is operational factors, L;, is liquidity variable (e.g., cash

and short- and long term investments), CF;, is cash flow variable (e.g., net income,
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depreciation and interest expense), D;.; is beginning-of-year long-term liabilities, TA;,.;
is beginning-of-year total assets, CONT}, is control factors, and ¢;, is an error term.

The model specified in equation (1) above may be rationalized as follows. In the
conceptual model of this study of Chapter 3, hospitals were assumed to differ only in the
values of the measured attributes included as explanatory variables and control variables.
However, there still exists the possibility that hospitals have time-invariant, unmeasured
attributes that may affect capital investment decision. It is often believed that these
hospital-specific variables are correlated with the variables of interest in the study, and
thus their exclusion leads to a problem with omitted variable bias (McCue, Mark, &
Harless, 2003). As a solution to this bias, this study employs the fixed effects model to
remove the influence of such hospital heterogeneity by including a separate intercept for
each hospital.

Although one of the commonly applied methods for the fixed effects model is the
within-group transformation in which the OLS estimator is applied to data transformed
by taking deviations from time-series means for each cross-sectional unit (Mark, Harless,
McCue, & Xu, 2004), this study uses the first difference transformation for the following
three reasons. There are at least three reasons this study chose first difference
transformation. First, when there exist the variables that are not strictly exogenous, the
within group estimator becomes biased (Nickell, 1981). Especially, the literature suggests
that debt financing is endogenous to the investment decision (Calem & Rizzo, 1995;
Gentry, 2002). Also, this study allows for the possibility of feedback effects and makes

the weaker assumption that all other hospital-level regressors are predetermined: the error
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term is uncorrelated with current and past values of the predetermined regressor but

potentially correlated with future values of the regresor.

Second, one may minimize the problem stated above by using first difference
transformation and instruments. Following Anderson and Hsiao (1981), this study applies
the first difference transformation to Equation (1) to eliminate the fixed effects, and the
first difference of the dependent variable is to be regressed on the first differences of the
regressors. Then, the error term is (eit -€it-1). Anderson and Hsiao noted that the two-
period lagged value of endogenous regressor (e.g., Debt ratioi,t-2) can serve as
instrument since it is uncorrelated with the error term (git -€it-1) as long as the original
error term in Equation (1) is not serially correlated. The treatment of predetermined
regressors (operational factors, other financial factors, and control factors) is analogous:
consistent parameter estimates may be obtained by using past values of the predetermined
regressor as an instrument. In this study, one-period lagged values of all predetermined
regressors serve as instruments.

Finally, the first difference transformation is appealing because it relates changes
in capital investment to changes in market factors, changes in operational characteristics,
and changes in financial factors. As noted in previous chapters, this study investigates
how changes in various factors affect changes in hospital capital investment.

In sum, to conduct statistical analysis on the study model, correlation analysis is
completed to identify potential multicollinearity among the independent variables. A test
for serial correlation is also conducted. In multivariate analysis, the model simultaneously

analyzes the independent variables to identify relationships to the dependent variable. As
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noted above, a first difference transformation with instrumental variable estimation is

used.
Summary

Chapter 4 described the research design, data sources, variables, and analytic
methods used in the study. Univariate and multivariate analysis are used to determine the
association of hospital capital investment with the independent variables.

The study design is a panel of hospitals operated in 1998 through 2001. This
combined analysis pooled the data from all periods and creates a balanced panel. Since
the study uses a panel data, by using the fixed effects model with first-difference
transformation, omitted variable bias from time-invariant hospital characteristics is
controlled. In addition, by employing instrumental variable estimation, endogeneity
between debt financing and capital investment, and feedback effects of all other hospital-

level explanatory variables are controlled.



CHAPTER 5: RESULTS

This chapter provides the results of the empirical analysis used to evaluate the
hypotheses and research questions. The first section presents descriptive statistics of
selected hospitals characteristics for the population of nonprofit hospitals, the sample
hospitals, and the excluded hospitals. These descriptive statistics include the means and
standard deviations, or percentages, or characteristics of the study hospitals and U.S.
hospitals. In addition, summary statistics for variables used in the entire analysis are
presented for the period 1998-2001 and year-by-year. In order to evaluate the relationship
among the study variables and to provide support for the development of the
measurements for the constructs of the factors, the correlation matrix is also provided.

In the second section, the result of a specification test to identify whether a serial
correlation exists in the panel data is presented. Finally, multivariate analysis that tested
the hypotheses and research questions using first-difference transformation with
instrumental variables, is presented, analyzed, and discussed.

Results with p-values of .05 and .01 level are statistically significant. Results with
p-values between .05 and .10 level will be viewed as marginally significant. The chapter
concludes with the results pertaining to how changes in market, operational and financial
factors are significantly associated with changes in hospital capital investment in the post

BBA period.
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Descriptive Analysis Results

Hospital Characteristics: Population and Sample

Table 2 provides the number of population, sample and excluded hospitals. The
population consists of U.S. general acute care, non-federal, nonprofit private and public
hospitals that had operated for at least one full year during the period 1998-2001.
Nationwide, 4,051 hospitals per year met the selection criteria. In this study, the sample is
a balanced panel of hospitals that provided key information on the study variables
throughout the study period, and thus, hospitals that were not observed for all years
covered by the study period and those that were not matched across all data sets were
eliminated. A balanced panel was chosen to get maximum data consistency, to reduce the
potential effect of a changing sample composition, and to allow the availability of lagged
variables as instruments. In addition, five hospitals with missing information for the
dependent variable (e.g., beginning-of-year fixed assets) were eliminated. Two additional
hospitals with extreme values for the dependent variable were also excluded (e.g., change
in capital investment per fixed assets during a fiscal year is over 300 percent).

Table 2: Study Population, Sample and Excluded Hospitals

1998 1999 2000 2001 Total Average
Population 4,105 4,060 4,062 3,978 16,205 4,051
Sample 2,658 2,658 2,658 2,658 10,632 2,658
Excluded 1,447 1,402 1,404 1,320 5,573 1,393

Table 3 provides the means and standard deviations of selected hospital

characteristics of the U.S. nonprofit hospital population and nonprofit hospitals in the
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Table 3: Comparison of Hospital Population and Study Sample—Hospital Characteristics

Population Sample
Characteristics Mean Std Dev  Mean  Std Dev t_s.taUSUC/ p-value
chi-square

Number of Beds 174.612 176.115 192.716 187.036 -8.04 0.000

Ownership
Private 0.707 0.455 0.730 0.444 16.52 0.000
Public 0.293 0.455 0.270 0.444

System Affiliation
System Affiliated 0.493 0.500 0.501 0.500 1.63 0.201
Freestanding 0.507 0.500 0.499 0.500

Teaching Status
COTH 0.066 0.249 0.076 0.264 8.13 0.004
Non-COTH 0.934 0.249 0.924 0.264

Urban/Rural
Urban 0.512 0.500 0.566 0.496 75.09 0.000
Rural 0.488 0.500 0.434 0.496

Region
Central 0.321 0.467 0.312 0.463 2.33 0.127
North East 0.160 0.367 0.180 0.384 16.59 0.000
South 0.333 0.471 0.340 0.474 1.21 0.271
West 0.185 0.389 0.168 0.374 12.14 0.000

study sample during the period 1998-2001. Hospital characteristics that are compared
include bed size, ownership, system affiliation, teaching status (e.g., member of Council
of Teaching Hospitals), location (e.g., urban vs. rural), and geographical region. In the
last two columns, the t-statistics (or chi-square statistics) are displayed to compare the
sample to the population. Overall, the characteristics of the sample of nonprofit hospitals
appear to be similar to the characteristics of the population of nonprofit hospitals.
However, analysis of the descriptive statistics shows that, compared to the population, the
hospitals in the sample have larger mean number of beds (193 vs. 175), higher percentage
of private nonprofit hospitals (73% vs. 71%), slightly higher percentage of the Council of

Teaching Hospitals members (7.6% vs. 6.6%), higher percentage of urban hospitals



(56.6% vs. 51.2%), higher percentage of hospitals in North East region (18% vs. 16%),

and lower percentage of hospitals in West region (16.8% vs. 18.5%).

Hospital Characteristics: Hospitals in Versus Out of Sample

Table 4 shows the analysis of the hospitals included in and excluded from the

available dataset. The excluded hospitals have smaller bed size (140 vs. 193), higher

percentage of public hospitals (34% vs. 27%), slightly lower percentage of system

affiliation (47.1% vs. 50.1%), and lower percentage of the Council of Teaching Hospitals

members (4.2% vs. 7.6%).

Table 4: Comparison of Hospitals Included in and Excluded From Sample—Hospital

Characteristics
In Out
Characteristics Mean StdDev Mean Std Dev t-statistic/ p-value
Number of Beds 192716 187.036 140.074 147.094 18.26 0.000
Ownership
Private 0.730 0.444 0.664 0.473 78.10 0.000
Public 0.270 0.444 0.336 0.473
System Affiliation
System Affiliated 0.501 0.500 0472 0.499 10.06 0.000
Freestanding 0.499 0.500 0.528 0.488
Teaching Status
COTH 0.076 0.264 0.042 0.202 52.72 0.000
Non-COTH 0.924 0.264 0.958 0.454
Urban/Rural
Urban 0.566 0.496 0.409 0.492 360.22 0.000
Rural 0.434 0.496 0.591 0.492
Region
Central 0.312 0.463 0.345 0.475 14.23 0.000
North East 0.180 0.384 0.110 0.313 106.25 0.000
South 0.340 0.474 0.316 0.465 7.48 0.006
West 0.168 0.374 0.229 0.420 72.48 0.000
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In terms of location and region, the excluded hospitals have higher percentage of

rural hospitals (59.1% vs. 43.4%), higher percentage of hospitals in Central region
(34.5% vs. 31.2%), lower percentage of hospitals in North East region (11% vs. 18%),
lower percentage of hospitals in South region (16.8% vs. 18.5%), and higher percentage
of hospitals in West region (22.9% vs. 16.8%).

Analysis of the hospitals included in and excluded from the sample showed that
the excluded hospitals may be more constrained in terms of capital access or fixed
investment, since they are smaller, less likely to be a member of a system, and more
likely to be a rural hospital.

Descriptive Statistics for Study Variables

Results of the descriptive statistics throughout the entire year are presented in
Table 5. Year-by-year descriptive statistics can be found in Table 6. First of all, the
sample hospitals reported a mean ratio of capital investment to beginning-of-year fixed
assets of 0.214, meaning that the amount of dollar spending on capital purchase by
hospitals during a fiscal year corresponds to 21.4 percent of the existing fixed assets.
Since the ratio decreased from 0.236 in fiscal year 1998 to 0.183 in fiscal year 2001,
hospitals appeared to experience 22 percent percentage reduction in capital investment
during the study period.

With respect to the market factors that were intended to capture the external
environments in which hospitals operated during the study period, the statistics show
small changes in most variables from 1998 to 2001. However, one notable variable is

managed care penetration rate, which increased by 10.6 percent over the study period.
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Table 5: Descriptive Statistics for Study Variables for All Years

Year dummys

D1999, D2000 and D2001 (1998 is omitted
reference year)

Variable Definition Mean S.D.
Dependent Variable
Capital investment  Capital purchases / beginning-of-year fixed 0.214  0.495
asset
Market Factors:
PCPs to all MDs Primary care physicians / all physicians 0.070  0.145
MDs to population  Physicians per 1000 population 2.187 1.644
Population size Log of population in the market area 12.268 2.115
Population over 65  Market population over 65/ total population 0.136  0.035
Per capita income Log of per capita income in the market 10.122  0.236
Unemployment rate  Unemployment rate in the market area 4792  2.361
Hirshman- Squared sum of (acute-care patient days / 0.268  0.243
Herfindahl Index total acute-care patient days for the market)
CON stringency Stringency score of certificate-of-need 8.926 8.751
program by state
HMO penetration % HMO enrollment as % of total MSA 0.224  0.163
population
Operational Factors
System affiliation 1, system-affiliated; O, free-standing 0.501  0.500
Bed size Number of staffed beds 192,72 187.04
Occupancy rate Inpatient days / (staffed beds * 365) 0.461 0.203
Age of plant Accumulated depreciation/depreciation 10.977 7.750
expense
High-tech services 1, if a hospital has more than 3 of CT, PET, 0.560 0.496
Case mix index Medicare case-mix index 1.287 0.252
Financial Factors
Liquidity (Cash + short-term and long-term 0.299  0.593
investments)/ beginning-of-year fixed assets
Cash flow (Net income + depreciation + interest 0.028 0.778
expense)/ beginning-of-year fixed assets
Debt ratio Beginning-of-year (long-term debt/total 0.305 0.224
assets)
Control Factors
Public 1, public hospitals; 0, otherwise 0.269 0.443
Medicaid discharge Medicaid discharges / total discharges 0.140  0.106




Table 6: Year-by-year Descriptive Statistics for Study Variables

1998 (A). 1999 2000 2001 (B) Change
Variable Mean  Std. Mean Std. Mean Std. Mean Std. (B-A/A)
Dev. Dev. Dev. Dev. *100
Dependent Variable
Capital investment 0.236 0401 0.240 0.631 0.204 0.538 0.183 0.387 -22.34%
Market Factors:
PCPs to all MDs 0.069 0.151 0.070 0.139 0.068 0.139 0.071 0.149 1.71%
MDs to population 2.169 1.722 2.201 1.740 2.181 1.545 2.197 1.561 1.26%
Log (population size) 12.248 2.110 12.254  2.111 12.281 2.118 12.288 2.123 0.32%
Population 65 0.137 0.035 0.137 0.035 0.134 0.034 0.136 0.035 -0.65%
Log (per capita income) 10.067 0.226 10.111  0.229 10.140  0.237 10.168 0.239 1.00%
Unemployment rate 4942 2501 4.650 2.377 4.460 2.281 5.117 2.222 3.54%
Herfindahl Index 0.264 0.244 0.266 0.241 0.268 0.240 0.275 0.247 4.10%
CON stringency 8914  8.862 9.117 8.978 8.800 8.617 8.871 8.541 -0.49%
HMO penetration 0.208 0.158 0.227 0.184 0.230 0.180 0.230 0.123 10.63%
Operational Factors
System affiliation 0.491  0.500 0.494 0.500 0.507 0.500 0.512 0.500 4.37%
Bed size 192.31 184.46 192.34 186.18 191.79 187.59 19442  189.96 1.10%
Occupancy rate 0.452 0.197 0.456 0.201 0.466 0.207 0.468 0.209 3.45%
Age of plant 10.959 8.567 10.816  7.437 10957  7.323 11.174  7.620 1.96%
High-tech services 0.512  0.500 0.542 0.498 0.580 0.494 0.606 0.489 18.38%
Case mix index 1.284 0.255 1.303 0.246 1.291 0.252 1.273 0.253 -0.87%
Financial Factors
Liquidity 0.308 0.549 0.287 0.541 0.293 0.703 0.309 0.565 0.26%
Cash flow 0.042  0.857 0.053 0.859 0.009 0.713 0.018 0.748 -56.14%
Debt ratio 0.299 0.223 0.302 0.214 0.308 0.223 0.310 0.236 3.75%
Control Factors
Public 0.272  0.445 0.271 0.445 0.270 0.444 0.267 0.442 -1.94%
Medicaid discharge 0.146  0.107 0.138 0.106 0.137 0.104 0.140 0.106 -4.01%

08
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In general, operational factors also demonstrate the similar stability as the market

factors. Both system affiliation and occupancy rate have been gradually increasing during
the study period. However, it is noteworthy that the proportion of hospitals with high-
technology services increased from 51.2 percent to 60.6 percent from 1998 to 2001, with
an increase of 18.38 percent.

Results with respect to the financial factors indicate that liquidity and debt-to-
assets ratio were stable, while the cash flow measure showed a significant reduction from
1998 to 2001. Findings with respect to liquidity variable illustrate that cash and short-
and long-term investment balances scaled by beginning-of-year fixed assets were steady
with an increase of 0.3 percent. In contrast, cash flow per fixed assets of hospitals
decreased sharply from 5.5 to 0.9 percent from 1999 to 2000, and this number increased
to 1.8 in 2001. In general, the cash flow decreased 56.1% from 1998 to 2001. Findings
regarding debt-to-assets ratio indicate that long-term debt represented approximately 31
percent of total assets. Results also indicate that, on average, hospitals were increasing
their debt-to-assets ratios by 3.8 percent during the study period.

Correlation Analysis

Correlation is the linear association between two random variables. Pearson’s
correlation coefficients, r, were examined for combinations of independent variables. The
correlation table is presented in Table 7.

Pearson’s correlation coefficients range from -1 to 1. As the absolute value of
Pearson’s correlation coefficients increases to one, the variance of regression coefficient

gets larger and larger, and thus, a high degree of linear relationship between two



Table 7: Correlation Analysis

PCPs MDs Popul Pop65 Income Unemploy HHI CON HMO  System
PCPs 1.000
MDs -0.260  1.000
Popul -0.239  0.603 1.000
Pop65 0.209  -0.253 -0455 1.000
Income -0.187  0.642 0.701 -0.198  1.000
Unemploy 0.009  -0.318 -0.242 0.019 -0470 1.000
HHI 0.129  -0.295 -0.550 0.171 -0.398  0.131 1.000
CON -0.019  0.075 0.026 -0.065 0.011 0.023 -0.014  1.000
HMO -0.065 0.221 0.379 -0.064 0291  0.039 -0.210  -0.221  1.000
System -0.060  0.226 0.283 -0.097 0.228  -0.141 -0.128  0.007  0.111 1.000
Beds -0.146 0414 0.468 -0.187 0390  -0.174 -0.247  0.050  0.122  0.279
Occu -0.126  0.362 0.468 -0.232 0350  -0.117 -0.047 0.078  0.190  0.251
Ageplant  0.032  -0.017 -0.001 0.028 -0.003 0.040 -0.023  -0.053 0.061  0.000
Tech -0.107  0.243 0.297 -0.177  0.247  -0.148 -0.072  -0.004 0.033  0.166
Casemx -0.173  0.478 0.518 -0.261 0428  -0.235 -0.194 0.006  0.188  0.350
Liquidity 0.043  -0.079 -0.122  0.027  -0.077 0.045 0.090 -0.005 -0.033 -0.087
Cashflow 0.000  -0.013  0.005 -0.026 -0.012 -0.017 0.002  0.011 -0.004 0.034
Debtratio  -0.037  0.128 0.202 -0.050 0.127  0.005 -0.127  0.009 0.134  0.139
Public 0.099 -0.279 -0319 0.070 -0.286 0.133 0.159  -0.028 -0.194 -0.340
Medicaid  -0.047 -0.062 -0.010 -0.182 -0.163 0.292 0.032 0.109 -0.022 -0.116
(Continued)

8
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independent variables can lead to large variances for the regression estimators. If the

absolute value of Pearson’s coefficient is 1, then the two independent variables have a
perfect linear combination, violates one of the assumptions in the regression analysis.

As indicated in the correlation table, among the variables included in the analysis,
most had low correlations. However, the following correlations are a little higher than
others: number of physician to population ratio with per capita income (r=.64), log of
population with per capita income (r=.70), and bed size with casemix index (r=.68).
These high (but no perfect) correlations between two or more of the independent
variables are so called multicollinearity.

However, a case where the correlation coefficient is close to one is not a violation
of the assumptions of regression analysis. Moreover, according to Wooldridge (2000),
dropping one or more of the independent variables that belongs in the population model
in an effort to reduce multicollinearity, can lead to omitted variable bias. Thus, one
should be cautious about dropping a particular variable out of the model. However, when
there are several highly correlated variables that can be thought of as measuring the same
underlying construct, dropping one (or more) variable may be an applicable approach to
model respecification (Cohen et al., 2003).

Since there are other variables (e.g., size and age of population and
unemployment rate) that represent factors influencing market demand for hospital
services, the per capita income variable is omitted in the subsequent analyses (e.g., serial
correlation test and first difference transformation and instrumental variable approach),

and all the other variables are included in the subsequent analyses.
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Serial correlation test

In order to test whether there serial correlation exist in the panel, a test for serial
correlation without strictly exogenous regressors was undertaken. First, the model was
tested by a first-difference transformation with instruments, and the residuals, u_hat, and
lagged residuals, u_hat_lag, were obtained. Second, the model was tested again by a first-
difference transformation with instruments including the lagged residuals, u_hat_lag.
Finally, a significance test was used to check the significance of the coefficient for the
first-differenced lagged residuals. The estimated coefficient for the first-difference of the
lagged residual was 0.033 with F=2.33 (prob>F=0.1271). Therefore, there is no evidence
that the data have serial correlation problem.

Multivariate Findings

In this study, a first-difference transformation with instrumental variables was
used to model the data and identify significant relationships between the independent
variables and the dependent variable, hospital capital investment. Table 8 provides the
variables, beta coefficients, standard errors, and z-statistic values for the regression
model. The significance of the differences in the coefficients is reported in the last
column of Table 8.

Market Factors

As noted in Table 8, of the various market factors, three variables that were
intended to capture the market demand for hospital services were statistically significant.
First of all, the coefficient for primary care physicians (PCPs) to all physicians ratio was

positive (1.053) and statistically significant (p-value<0.01), which indicates that hospitals
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Table 8: First-difference Transformation with Instruments Estimation Results

Capital investment Coef. Std Err. z-stat. Sig.
Market Factors:
PCPs to all MDs 1.053 0.308 342 * ok
MDs to population -0.038 0.049 -0.78
Log (population size) 0.331 0.153 2.16 ok
Population over 65 0.192 0.029 6.59 * ok
Unemployment rate 0.012 0.016 0.77
Hirshman-Herfindahl Index  0.043 0.110 0.39
CON stringency 0.009 0.012 0.73
HMO penetration -0.351 0.568 -0.62
Operational Factors
System affiliation 0.190 0.223 0.85
Bed size -0.006 0.004 -1.37
Occupancy rate -3.268 2.248 -1.45
Age of plant -0.030 0.008 -3.71 otk
High-tech services -0.211 0.227 -0.93
Case mix index 0.343 0.523 0.66
Financial Factors
Liquidity 1.747 0.190 9.21 ok
Cash flow 0.940 0.079 11.93 *kx
Debt ratio 0.597 0.359 1.66 *
Control Factors
Public 0.246 0.165 1.49
% Medicaid discharges 0.330 0.773 0.43
Yr1999 0.026 0.030 0.88
Y2000 0.105 0.054 1.93 *
Y2001 0.015 0.073 0.20

R-square = 0.250

* Significant at the 0.1 level

** Significant at the 0.05 level
*#* Significant at the 0.01 level
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operating in markets with increasing proportion of primary care increase their capital
expenditures. With respect to PCP coefficient, a 1 percentage point increase in primary
care physicians leads to a 1.05 percentage increase in the capital investment rate.
Interestingly, however, the coefficient of the number of total physicians to population
was negative and statistically not significant.

Findings with respect to the positive coefficients for the number of population and
percentage of population over 65 measures suggest that not only the size of population
but also the proportion of elderly people is a significant market factor in hospital capital
investment. More specifically, the positive coefficient (0.331) for the log of population
points out that a 1 percent point increase in population size results in 0.33 percentage
increase in capital investment rate. In addition, the positive coefficient (0.192) on
population over age 65 indicates that a 1 percent point increase in population over age 65
increases capital investment rate by 0.19 percent.

These findings may suggest that hospitals located in markets with larger and older
populations are more likely to invest in fixed assets. As expected, growth in the
population as well as and aging market will likely increase market demand for hospital
services, which ultimately influences the strategic capital investment decisions of
hospitals.

However, the remaining market variables—number of physicians, unemployment
rate, competition, CON stringency and HMO penetration rate—generally had no
significant effect on a hospital’s investment in capital assets. One possible explanation

for the failure to find significant results for the remaining market variables may be that
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they have been stable over the study period so that their effects on the variance of

individual hospital capital investment may have not been captured directly.
Operational Factors

The coefficient for the system affiliation variable was positive and suggests that
hospitals that affiliate with systems experience an increase in capital investment.
Hospitals that are a part of a system were expected to have a positive relationship to the
capital investment possibly because the system provides resources (or loan guarantees)
that are not measured by the hospital characteristics (Gentry, 2002). However, the
coefficient was not statistically significant and the coefficient for the system dummy
variable uses only the information on hospitals that switched to being affiliated with a
system (or vice versa), since system affiliation variable is a dichotomous (e.g., l=system-
affiliated; O=freestanding) and the study applies first-difference transformation. In this
study, the number of hospitals that changed their system-affiliation status during the
study period was 356.

Of the five operational variables, only age of plant appears to be statistically
significantly related to hospital capital investment. Contrary to the expectation that older
facilities may have greater need for capital projects and have a positive relationship with
capital investment, changes in the age of plant appeared to be negatively associated with
changes in capital investment. The coefficient of this variable is -0.03, suggesting that
capital investment rate decreases by 3 percent per one year increase in age of plant (p-
value<0.01). The finding of a negative and significant coefficient on age of plant may be

consistent with the anticipation of Barniv et al. (2000) that as facilities become older
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accumulated depreciated is expected to increase relative to annual depreciation expense,
and thus, have a negative relationship with capital expenditures per gross fixed assets.
Alternatively, the negative coefficient may reflect that many older hospitals may have left
facilities in disrepair and with obsolete medical equipment because they do not have
access to internal and external capital to fund these repairs and to update the equipment.

None of the remaining operational factors were significantly related to capital
investment. Unlike the expectation, neither hospital bed size nor occupancy rate
significantly affected hospitals’ investment in capital projects. Additionally, the study
was not able to find significant results for high-tech services and case-mix index.

Financial Factors

Findings with respect to the financial variables were generally as expected.
Consistent with previous research addressing that liquidity (e.g., the availability of cash
and investments) is an important enabling factor for investment under financing
constraints, available cash reserves and investment assets were significantly related to
hospitals’ capital expenditure. The coefficient (1.747) on the liquidity variable is positive
and statistically significant (p-value<0.01), which indicates that 1 percentage point
increase in the cash and short- and long-term investments per fixed assets would increase
the capital investment rate by 1.75 percent. This result suggests that organizations with
substantial stocks of cash and investment assets are likely to increase investment in
capital projects.

Similar to the findings with respect to liquidity, the coefficient on cash flow was

as expected. In addition to the importance of stock of cash in determining a hospital’s
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ability to invest, cash flow from operation appears to have significant effects on capital

investment. Specifically, the coefficient (0.940) for cash flow is positive and statistically
significant for capital investment, suggesting that an additional 1 percentage point
increase in cash flow per fixed assets result in a 0.94 percentage increase in capital
investment rate. Together with the finding about the effect of liquidity, this result may
suggest that capital investment may be closely tied to availability of internal funds.

Finally, the positive coefficient for the debt ratio may suggest that increasing
debt-to-assets ratio leads to increasing capital investment, but statistically its effect was
only marginally significant (z=1.66, p<0.1). One reason why the coefficient was not
strongly significant might be the fact that there was little variation in the debt-to-assets
ratio during the study period.

Control Factors

The results show that none of the control factors—public ownership and proportion
of Medicaid patient discharge—was statistically significant in changes in capital
investment.

Summary

Chapter 5 has presented the results of the analysis. They included the descriptive
and multivariate findings for the panel data from 1998 to 2001. The sample hospitals
were larger, more likely to be a private, system affiliated, and urban hospital than the
population and excluded hospitals. After testing for correlation among the study
variables, one variable (e.g., per capita income) was dropped out of the following

analysis. Table 9 shows the summary of the findings.
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Table 9: Summary of Findings

Hypothesis Expected Sign Actual Sign Significance

Market factors:
HI1: PCPs to all physicians
All physicians
H2: Population size
Population over 65
Per capita income
Unemployment rate -
H3: Hirshman-Herfindahl -
Index
H4: CON regulation -
HS: HMO penetration - -
Operational Factors
H6: System affiliation
H7: Bed size
Occupancy rate
Age of plant (years)
HS8: High-tech services
Case mix index
Financial Factors
HO9: Liquidity
H10: Cash flow
H11: Debt ratio

koksk

+

%ok
ok ok

+ 4+ + + +

+ + + + +

+

kok ok

+ + + + + +

+ kokosk

+

skokosk

9 +
+

* Significant at the 0.1 level
** Significant at the 0.05 level
*** Significant at the 0.01 level

The results of the multivariate analysis showed that changes in hospital capital
investment had a significant positive relationship with changes in the proportion of
primary care physicians, size of population, and the proportion of population age 65 and
over in market. Also significant was change in the age of plant for hospitals that exhibited
a negative association with change in capital investment. As expected, the study observed

a strong positive effect of liquidity and cash flow on capital investment. However, the

effect of debt ratio on capital investment appeared to be marginally significant.



CHAPTER 6: DISCUSSION

This chapter presents a summary and explanation of significant findings related to
hospital capital investment. Results of the analysis of hospital capital investment and
analyses of the constructs are used to answer the research questions. Implications for
hospital managers and policy makers are also outlined. Limitations of the research are
described. The chapter concludes with suggestions for areas of future research.

The purpose of this study is to explore the relationship between hospital capital
investment and market, operational and financial factors subsequent to the Balanced
Budget Act of 1997. The literature suggests that the Balanced Budget Act of 1997 may
have generated greater financial pressure on hospitals. This financial pressure may have
created more environmental uncertainty and may have influenced capital investment
decisions.

In this study, the market construct, measured at MSA and county level, includes
the following variables: number of physicians, the size of population, percent of the
population age 65 and older, per capita income, the unemployment rate, the Hirfindahl
index, and the stringency of certificate-of-need (CON) program.

For this study, the operational construct is measured at the individual hospital
level and includes the following variables: system-affiliation status, bed size, occupancy

rate, age of plant, high-tech services, and case-mix index.
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The financial construct is also measured at the individual hospital level and

includes the following variables: liquidity, cash flow and debt ratio.
Discussion of Hypotheses and Research Questions

The following section addresses the hypotheses and research questions based
upon the regression model. There are some important findings in evaluating the study
hypotheses.

Research Question 1:
e Did changes in hospital market conditions, such as market demand, market
competition and regulatory environment affect capital expenditures?
The following restates this research question in terms of hypotheses H1 through HS.

HI: Increasing number of physicians in the market will be associated with

increasing hospital capital investment rate.

As an expectation that primary care physicians (PCPs) play an important role in
maintaining the demand for hospital services (Burns et al., 2000), this study found that
hospitals appear to increase their capital spending to respond to increasing proportion of
PCPs. Interestingly, however, this study found no significant effect of total number of
physicians in the market on hospital capital investment. With the recent rapid increase in
physician-owned specialty hospitals, increasing number of physicians in market may not
necessarily increase the demand for general acute care hospital services or maintain
patient referral for general hospitals. Recent anecdotal evidence even suggests that where
specialty hospitals have proliferated, some general hospitals have been forced to reduce

or cut their services (Cassil, 2003; Moore & Coddington, 2005).



94
H2: Increasing population demand for hospital services will be associated with

increasing capital investment rate.

The results of this study observed a positive association between the size and age
of population and the capital investment of hospitals. The finding that hospitals in
markets with increasing number of population and percent of elderly are likely to
increase capital investment is not surprising. Indeed, this supports previous studies in
showing that growing and aging population increases the demand for hospital services
and is associated with increased inpatient utilizations (Alexander & Morrisey, 1989),
which perhaps results in greater profitability to support capital projects. Also, it is worth
mentioning that this result is consistent with Wheeler, Burkhardt, Alexander, & Magnus
(1999)’s finding that hospitals’ investment in sub-acute care is expected to increase in the
market where the percentage of the population over 65 is higher, and is consistent with a
recent report that aging population is behind the recent growth of spending on hospital
construction (AHA 2003).

While the study did find significance of the effect of the size and age of
population, it did not find significant results for the variables that reflect a population’s
ability to access health care, and therefore influence demand for hospital services. In this
study, two variables—per capita income and unemployment rate—were originally
employed.

However, because of its high correlations with other variables, per capita income
variable had to be dropped out from the multivariate analysis. Also, the unemployment

rate did not exhibit any statistical and economical significance.
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H3: Increasing market competition among hospitals will be associated with

increasing capital investment rate.

Although the study expected that hospitals operating in markets with increasing
competition may have been forced to upgrade the facilities and expand the capacity to
restore resource stability and to increase market share, the results did not show a
significant positive relationship to capital investment. It differs with the studies by Hirth
et al. (2000) and Burke et al. (2002) who observed the positive association of competition
and adoption of technology equipment. It also differs with recent anecdotal evidence
positing that the intensified competition among health care providers increases in hospital
capital investment (HFMA, 2003; Carpenter, 2004).

H4: Change in stringency of certificate of need (CON) will be negatively

associated with change in capital investment rate.

This study found no statistically significant relationship between changes in
certificate-of-need (CON) stringency and changes in capital investment. It may be
associated with the studies by Salkever and Bice (1976) and Ashby (1984) who found
that CON did not appear to be effective in constraining capital spending of hospitals.
However, it also may be due to the fact that the stringency scores of CON did not change
very much during the study period.

HS: Change in managed care penetration will be negatively associated with

change in capital investment rate.

While prior research observed that HMO penetration appeared to slow down the

adoption of technology equipment for hospitals (Baker, 2001), the study found no
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statistically significant direct effect of HMO penetration on the overall capital investment

of hospitals.
Research Question 2:
e How did changes in operational characteristics (e.g., system-affiliation, capacity
and complexity) influence capital investment?
The following restates this research question in terms of hypotheses H6, H7 and H8.

H6: Change in system affiliation will be positively associated with change in

capital investment rate.

The study observed no statistically significant effect of system affiliation on
capital investment. Several researchers argued that chain or system affiliated
organizations are less likely to face financing constraints than freestanding organizations
(Hoshi et al., 1991; Wedig et al., 1996: Calem & Rizzo, 1995), and thus, affiliation into
system could provide the hospital with greater advantage in terms of accessing capital.
However, the likely explanation for this insignificant result for the system affiliation
variable might be associated with the finding of Sloan et al. (1987) who observed that
system affiliation did not appear to significantly increase hospitals’ access to financial
capital. Further, system hospitals may also be subjected to the operations of internal
capital markets that even constrain the investment of subsidiary hospitals (Reiter, 2004).

H7a: Increasing hospital size will be associated with increasing capital investment

rate.

H7b: Increasing occupancy rate will be associated with increasing capital

investment rate.
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H7c: Increasing age of plant will be associated with increasing capital investment

rate.

With regard to the hypothesis about the relationship between capacity and capital
investment, the study found no statistically significant effect of changes in hospital size
and occupancy rate, but did find a significant association between age of plant and capital
investment. Specifically, changes in age of plant for hospitals were negatively associated
with changes in capital investment. This differs from a recent survey suggesting that
aging facility is one of the important reasons why hospitals are spending money on
capital projects (Carpenter, 2004). However, this may be associated with previous studies
done by Hirth et al.(2000) and Barniv et al (2000) who found older facilities were less
likely to spend on new technology equipments and the age of plant was negatively related
with hospital capital expenditures during the early 1990’s.

HS: Increasing complexity of services will be associated with increasing capital

investment.

This study found no support for an association between change in complexity of
services and change in capital investment. The study hypothesized that increase in service
complexity, measured by two variables (e.g., high-tech services and case-mix index), will
be related to increase in hospital capital investment, however, neither of them exhibited
significant effect on capital investment. This differs a little from an early study done by
Dunkelberg et al. (1983), who argued that increased scope and intensity of services
resulted in increases in operating costs, and these led ultimately to changes in plant

assets.
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Research question 3:

e How were changes in financial factors, such as liquidity, cash flow and debt ratio,
related to changes in the capital expenditures of hospitals?
The following restates this research question in terms of hypotheses H9, H10 and H11.

H9: Increasing liquidity will be associated with increasing capital investment rate.

H10: Increasing cash flow will be associated with increasing capital investment

rate

H11: Change in debt ratio will be associated with change in capital investment

rate.

As expected, the study shows a positive relationship between the liquidity
variable and hospital capital investment. The relationship addressed in hypothesis 9 was
supported by Hoshi et al. (1991), Schaller (1993), and Calem and Rizzo (1995)’s research
that found an increase in liquid assets to be associated with an increase in capital
investment. The finding implies that increased cash reserves and investments may
enhance the ability of a hospital to support planned growth and may be a critical
determinant of capital investment of not-for-profit hospitals even when the finances of
the hospital industries have deteriorated due to the impact of the BBA.

The study also found a positive relationship between change in cash flow and the
rate of hospital capital investment. Hospitals with increasing cash flow are more likely to
increase capital investment. This result supports empirical studies on the investment of
corporate industry under financing constraints, which observed cash flow is the most

successful in explaining the differences in investment across firm size and across
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different time periods (Schaller, 1993; Carpenter, Fazzari, & Peterson, 1998). This is also

consistent with a more recent research by Gentry (2002), who found cash flow to be
positively associated with not-for-profit hospitals’ fixed investment. Given that hospitals
appeared to have lowered profit margins in the post Balanced Budget Act period, the
likely explanation for this finding is that hospitals’ ability to improve operations and to
assure sustainable cash flow became even more important to support the growth in capital
assets.

Therefore, these two results indicate that increasing level of internal sources of
capital will enhance the likelihood of increasing capital investment. However, on the
other hand, the results also suggest that hospitals that experienced financial difficulties
may not have been able to afford capital projects during the post-BBA period.

While the results of this study address the importance of internal financing in
capital investment decision, the study results found a weak positive relationship between
the debt-to-asset ratio and capital investment. Therefore, the positive relationship
between change in existing debt ratio and capital investment appears to survive
controlling for the possibility of endogeneity of investment and debt financing. This may
be associated with Magnus et al. (2004) who argued that incentives and controls for the
nonprofit hospitals with increasing existing debt ratio to reduce capital investment might
be weaker. However, the statistical significance was not compelling. One potential reason
for the lack of a strong result is that the effect of change in one period lagged debt level
on change in current period capital investment may not be significant. Another reason

might be the fact that the changes in debt-to-assets ratios of the hospitals were a little too
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small to capture any effect on changes in capital investment. In fact, the mean change in
the debt-to-assets ratio was only 0.003.

Implications of the Present Study: Theoretical, Managerial, and Policy

There are theoretical, managerial and policy implications that evolved from this
empirical analysis of hospital capital investment.

Theoretical Implications

From a theoretical perspective, resource dependence theory posits that
organizations adapt their strategies within their abilities to meet external demands and
their internal organizational resources and task activities (Pfeffer & Salancik, 1978).
Hospitals are expected to adapt their capital investment strategy within their own internal
and external constraints under the financially stressed environment after the Balanced
Budget Act. In this study, market, operational and financial factors represent resources to
hospitals or constructs that influence organization-environment interactions.

Among the market factors, change in the primary care physicians to all physicians
ratio appeared to have a positive effect on change in hospital capital investment. This
supports resource dependence theory because primary care physicians can provide the
munificence or stability of a hospital’s market by driving demand for hospital services,
via referrals or other mechanisms. Therefore, hospitals may strategically decide to invest
in specific service lines to respond to the increasing need of primary care physicians in
their market.

Secondly, the finding that growing market population and increasing proportions

of people over age 65 in a hospital’s market area are related to increasing capital
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investment also supports resource dependence theory in showing that growing and aging

population are likely to increase the demand for hospital services and should increase the
resources available to the hospitals (Alexander & Morrisey, 1989), which perhaps is
associated with hospitals’ strategic decisions regarding capital investment.

Remaining market factors, competition, stringency of certificate-of-need program,
and managed care penetration were expected to be associated with resource stability and
resource complexity and ultimately related to hospitals’ investment decision. However,
no support for the hypotheses regarding these variables and capital investment based on
resource dependence theory was found.

In terms of operational factors, system membership shows a positive relationship
to capital investment, though it was not significant. This is likely due to relatively few
changes in system affiliation status during the study period. The literature has suggested
that hospital systems have created opportunities to access capital for hospitals with
limited debt capacity (Alexander & Morrisey, 1989).

Other operational factors that measure hospital capacity and complexity of
services were developed based on resource munificence and stability constructs. While it
was expected that aging facilities would be a motivation for capital investment to
increase the flow of patients, critical resources for hospitals, by accommodating
technological advances and patient needs, the study found a significant negative
relationship between changes in the age of plant and capital investment. This outcome
may suggest that hospitals with an aging facility may not have the sources of capital to

expand and renovate their plant and equipment, which is critical to their future operating
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performance. Lack of capital also threatens the ability of these facilities to respond to

patients’ demand and to recruit new physicians, and thus, to maintain the availability and
stability of needed resources.

The key findings regarding financial factors and capital investment also have
implications for resource dependence theory. The study observed a significant positive
relationship between internal funds (e.g., liquidity and cash flow) and hospital capital
investment. Since organizations desire to maintain their autonomy and remain relatively
independent of their environment (Pfeffer & Salancik, 1978), if a hospital is capable of
generating its own capital, then internal financial resources would be preferred to external
ones. Although hospitals have relied on external debt markets for their capital needs
(Wedig et al., 1996; Gentry, 2002), entering into exchange relationships with debt
markets or bond authority for financing will not only result in reduced autonomy but also
result in increased complexity of relationships a hospital has to encounter to obtain
capital.

In addition, increasing downgrades of hospital bond ratings in the post-BBA
period (Carpenter et al., 2003; HFMA, 2003) may have made it difficult for hospitals to
secure the stability of external financing. As a result, hospitals may have become more
dependent upon internal financing for their capital needs.

There are also implications for free cash flow theory in nonprofit hospitals since
this study found that two major sources for free cash flow (e.g., liquidity and cash flow)
appear to increase nonprofit hospitals’ capital investment. According to Kauer and

Silvers (1991), nonprofit hospitals with free cash flow will likely engage in excessive
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capital investment since they cannot return funds to the market or the shareholders
through dividends. Moreover, even if the community-at-large, principals or shareholders
for the nonprofit institutions, wants managers to use free cash flow to fund charitable
services, it is still possible that managers have incentives to invest in capacity,
technology, and equipment that may be duplicative or excessive from the community’
perspective (Magnus et al., 2004). Given that opportunities to lessen such a tendency by
providing incentives to the manager in terms of compensation, oversight, and job market
discipline are severely constrained in the nonprofit hospitals, it is important to ensure
nonprofit managers use the funds to contribute to the hospital’s mission and to increase
the efficiency of capital investment.

From the free cash flow theory perspective, it is important to discuss whether debt
can reduce such issues in nonprofit hospitals. In for-profit firms, higher levels of debt
could reduce excessive capital investment since equity holders and the stock market
increase their oversight of companies that carry high debt levels. However, according to
the discussion of Wedig et al. (1996) and Magnus et al. (2004), increased debt may not
effectively motivate efficient capital investment and it may even stimulate excessive
capital investment of nonpfofit hospitals because of their unique features. For example,
there is no explicit oversight mechanism by the stock market for the nonprofit hospitals
that are increasing their debt level. The availability of relatively inexpensive tax-exempt
debt provides not-for-profit hospitals an incentive to issue more debt, which ultimately
boosts capital investment (Wedig et al., 1996). Consistent with previous studies (Wedig

et al.; 1996; Gentry, 2002; Magnus et al., 2004), this study also found a positive
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relationship between change in debt level and change in capital investment in nonprofit
hospitals. However, the significance of the result was not strong, and thus, it is not
compelling how increase in debt level influence change in capital investment.

Overall, the results of this study appear to be consistent with resource dependence
theory in showing that hospitals with more resources and those operating in resource
munificent markets are more likely to invest. In addition, the findings are consistent with
the conclusion of Wedig et al. (1996) and Magnus et al. (2004) that the role of debt,
addressed by the free cash flow theory, might be a little limited in the nonprofit hospital
industry.

Managerial Implications

The results of this study also have potential implications for hospital management.
First of all, hospitals should be able to maintain their plant and equipment to have the
capability to compete in the market place for physicians and patients. Expansions and
upgrades should be planned for the hospital to provide flexibility for new and expanded
clinical services and technology to meet the needs of an aging population and community
growth, and to attract physicians. Especially, the overwhelming importance of an aging
population suggests that hospital managers in markets where the population is aging may
need to consider investing in facilities that accommodate elderly patients when planning
to spend on capital assets.

Second, the negative effect of change in age of plant on capital investment rate
may be associated with a hospital’s strategic plan. When a hospital with increasing age of

plant finds itself in a situation where it is experiencing increasing financial pressures and
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increasing difficulty accessing capital in the post BBA environment, it may need to

reduce the growth rate of capital expenditures per unit of (beginning-of-year) fixed
assets, even if it tries to replace or update aging plant and equipment to meet the market
demand and to keep pace with emerging technology.

Third, the results have important managerial implications for the financial aspects
of the hospital industry. The results of this study suggest that hospital capital investment
is strongly associated with financial factors as shown by liquidity and cash flow. For
hospital managers, the importance of financial performance in replacing existing plant
and equipment and financing new services is even more evident in financially stressed
environment like the post Balanced Budget Act period. Therefore, hospital managers are
challenged to improve financial performance if they wish to support planned growth.
Thus, a hospital needs to generate sufficient cash flow to support capital investment, and
it can do so by capturing market share, which implies higher volume and greater
revenues, and by lowering operating expenses. If unsuccessful in doing so, hospital
managers in facilities with poor financial performance may lack the internal capital to
maintain plant and equipment and to fund new services.

Finally, hospital managers must think carefully about strategy with respect to
access to financing to support needed growth in investment. Since hospitals could
experience higher cost of capital as investors perceive higher risk for the industry and
downgraded many of hospital bonds ratings after the BBA (Carpenter et al., 2001), the
factors influencing credit ratings become more important. According to a report by

Wheeler and Smith (2001), credit rating agencies have focused not only on cash reserves
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but also cash flow when they evaluate the credit of health care provides since the BBA

1997. This increased focus on cash flow may have potential implications that the
operational aspects of health care organizations should be now more emphasized.
Therefore, hospital management not only has to place priority for balance sheet
management but also has to pay attention to the income statement. Higher cash flow also
will enable hospitals to build an equity base that will support a manageable, financially
safe, level of debt (McCue & Clement, 1996).

At the same time, managers have to recognize the fact that nonprofit hospitals are
subject to a unique constraint because they cannot access to the traditional equity market
in the form of stock issuance. Thus, they may have to be dependent upon external debt
markets to keep up with capital investment needs, however, increasing debt levels could
translate into substantial bankruptcy risk (Reiter, 2004).

Policy Implications

The results of this study raise two key policy implications. First, this study
analyzed hospital capital investment subsequent to the Balanced Budget Act of 1997.
Several studies that evaluated the capital investment of hospitals prior to BBA, such as
Calem and Rizzo (1995) and Gentry (2002), found that capital investment is closely
related to financial sources, especially liquidity and cash flow. The outcome of this study
has also shown that it is the ability to increase liquidity and cash flow that significantly
increase hospital capital investment after BBA. Thus, it appears that liquidity and cash
flow were contributing factor in hospital capital investment in the time periods prior to

and subsequent to BBA. As noted in the previous chapters, the impact of reduced
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Medicare reimbursement after the Balanced Budget Act of 1997 appeared to place greater

financial pressure whereby the proportion of hospitals operating at a loss rose to 37
percent in 1999 compared to 21 percent in 1996 (MedPAC, 2001). Moreover, despite the
efforts in 1999 (Balanced Budget Act Refinement Act) to restore these cutbacks, a report
forecasted that profit margins for many hospitals may be reduced to below zero (HCIA,
2000). Therefore, from a policy perspective, the results suggest that efforts to limit
Medicare payments to hospitals may have been particularly onerous to the investment
decisions of the hospitals that were experiencing difficulty making profits and generating
higher liquidity and positive cash flow. When such hospitals cannot make these important
capital investments, the effects on access to care and quality of care can be matter of
public concern in the future.

Second, the finding that the increasing proportion of the population over age 65 kis
a prime factor for the growth in capital investment also provides useful insights to policy-
makers. According to information compiled by the Center for Disease Control (CDC), the
65-and-older age group is the fastest growing segment of the population. Hospitals may
require additional capital investment in order to expand capacity, accommodate increased
utilization and provide health care services to this growing population. In view of this
issue, policy makers should consider the factors that stimulate or impede hospitals to
invest in fixed assets to meet specific needs of an aging population.

However, there is a very recent article by Strunk, Ginsburg and Banker (2006)
that says the contribution of an aging population to rising health care costs has been

somewhat overstated. According to them, the demand for hospital inpatient services
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during the next ten years may be more influenced by medical condition of elderly

patients, local population trends, and changing practice patterns. Therefore, policy
makers need to consider about those factors as well when they examine how capital
spending in health care addresses the aging of the baby-boom generation and increased
longevity.

Limitations of the Present Study

This research is not without limitations. The first limitation relates applying the
tenets of free cash flow theory which was originally developed to understand the
financial behavior of corporate field to the nonprofit hospital sector. However, the
literature has shown that the relationships between agency costs, free cash flow, and
investment are equally applicable in nonprofit hospitals (Kauer & Silvers, 1991; Wedig et
al., 1996; Magnus et al., 2004). This study developed the conceptual model and
hypotheses based on the pertinent discussion about the distinctive features of nonprofit
hospitals regarding their financing and investment decisions.

The second limitation relates to the assumption that hospital level variables (e.g.,
operational factors, liquidity, and cash flow) are predetermined by allowing for the
possibility of feedback effects. Although such assumption could be an improvement over
the assumption of strict exogeneity, there still exists the possibility that capital investment
and some hospital variables might be simultaneously determined. For example, if there is
an increase in available beds by hospital construction in a given year, and the increase in

beds results in decreased occupancy rate (i.e., occupancy rate equals inpatient days
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divided by beds days available) in the same year, then capital investment and occupancy

rate are simultaneously determined.

The third limitation concerns the inability to explicitly control for the differences
in cost of capital. One may try to use a measure based on weighted average cost of capital
(WACC) or to employ a proxy variable, such as debt service coverage ratio’. However,
they would create the problem of "holding too many factors constant”, and would be
subject to a contradiction in logic, because some of the components of these measures
appear elsewhere in the model equation. One may also argue that there might be several
variables, such as hospital size, system affiliation, liquidity, and cash flow that could
influence or reflect the cost of capital of nonprofit hospitals. However, they still may not
directly control the effect of differences in cost of capital across hospitals.

The fourth limitation of the study concemns the limitations of the secondary data
sources in terms of their accuracy and completeness. The dependent variable (e.g.,
hospital capital investment) and financial variables were derived from the Medicare Cost
Reports for the respective study periods. The database represents a comprehensive
database of hospital financial aspects and is reviewed by the Centers for Medicare and
Medicaid Services (CMS), but it is not audited by an independent external organization.

Also, pertaining to the independent variables, the American Hospital Association data is

2 Typically, WACC is calculated by multiplying the cost of each capital component by its proportional
weight and then summing: WACC=(E/V)*Re + (D/V)*Rd*(1-Tc)

Where: Re = cost of equity, Rd = cost of debt, E = market value of the firm's equity

D = market value of the firm's debt, V = E + D, E/V = percentage of financing that is equity

D/V = percentage of financing that is debt, and Tc = corporate tax rate

? Debt service coverage ratio can be measured by (Net Income + Depreciation + Interest
Expense)/(Principal Payments + Interest).
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derived from annual survey data and is subject to interpretation as the hospital submits

the data. As a result, there are limitations in the ability of the data to measure the
constructs and theory employed in the study.

The fifth limitation relates to the fact that the study was unable to distinguish
between tax-exempt and taxable debt, and exempt and nonexempt capital projects from
the balance sheet. The project financing rule only applies for nonprofit hospitals using
tax-exempt debt. However, nonprofits do have a taxable debt option as well, and taxable
debt can be issued without restriction. Given that tax-exempt debt is clearly an important
source of investment funds for nonprofit hospitals, the sensitivity of capital investment to
debt-to-asset ratio may differ across hospitals with and without tax-exempt debt, and it
could be influenced by the proportions of tax-exempt and taxable debt to total debt.

The sixth limitation relates to the fixed-effects model with first-differenced
estimation. Since one of the important conditions to qualify the estimation method is that
the explanatory variables should change over time for any cross-sectional observation,
this study could not account for the effects of potentially important, but time-invariant
variables, such as rural and urban localities and geographic location. Consequently, it
may be possible that several of the non-findings may be an artifact of the method of
analysis. However, if this study had not done this estimation approach, it would have
encountered the issue of endogeneity and feedback effect of the regressors and the issue
of obtaining pertinent instruments.

Another limitation is the generalizability of the findings. Since the study used

only nonprofit hospitals, the results cannot be extrapolated to for-profit hospitals that
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have different features especially in the area of acquiring financial resources. Further, the

difference in hospital characteristics of the study sample may affect the generalizability.

A final limitation of the study concerns the study period, which covers only 4
years (e.g., 1998-2001) in the post-BBA environment because the reliable, longitudinal
data on the capital investment of U.S. hospitals were only available for those years at the
time of this research. Further, expansion of the study to include periods prior to the
Balanced Budget Act of 1997 would highlight changes from the earlier periods. By
incorporating data from before the BBA, future research might show whether the BBA
has altered the capital investment profile.

Areas for Future Research

The present study has provided important information about hospital capital
investment following the Balanced Budget Act of 1997. However, future research is
suggested in the following areas.

By incorporating data from before the Balanced Budget Act of 1997, future
research using longitudinal analysis would enhance understanding of hospital capital
investment. Such a study would measure hospital capital investment over time and could
help relate hospital capital investment to changes in the environment. Such a study might
also show whether the effect of the BBA have altered the capital investment profile.

By adding other market variables, future research would improve understanding
of the competitive environment driving hospital investment. For example, it would be
useful to better understand how local markets that are dominated by major teaching

hospitals and multi-hospital systems may affect hospital capital investment.
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Hospital performance after spending major dollars can be an important question

for future research. As a result, future research would focus on the ability of hospital
capital investment to improve the competitive position of the organization. For instance, a
study would address whether hospitals can improve quality of care through investing in
capital assets, and how investments affect operational efficiency. Such research could
provide information on whether capital investment is an efficient way to improve
performance.

Conclusions

The study estimated the effects of changes in variety of factors on hospital capital
investment especially in the post-Balanced Budget Act period. The estimates from first-
difference transformation with instruments correcting for endogeneity and feedback
effects indicate that hospitals appear to increase their capital spending to accommodate
the increasing market demand for hospital services, and the results also show that
availability of resources, especially financial ones, are most likely to influence capital
investment during the financially stressed environment.

Overall, the present study’s results support the use of both resource dependence
and corporate financial theory as theoretical frameworks explicating hospital capital
investment. The findings are also consistent with recent empirical studies about capital
investment by Calem and Rizzo (1996) and Gentry (2002) who argue that internal funds
are critical in the capital investment decision of hospitals. Most of all, it seems clear that
the effect of change in liquidity and cash flow on change in hospital capital investment

could not be more important.
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Summary

This chapter has summarized the study findings and interpreted them. In addition,
the implications of the study for both healthcare managers and policy makers were
described. Limitations of the study and areas of future research were identified.

The findings of this study are useful in that they contribute to understating of
hospital capital investment in relation to a wide variety of independent variables. The
study results support its conceptual model, suggesting that hospital organizations respond
to various factors leading to hospital capital investment. Therefore, hospital managers can
exert influence on whether their hospitals invest. Policy makers can use the study to
understand the fundamentals of hospital capital investment and to study the possible
effects of investment on operating efficiency and access to care. In summary, the study
provides a conceptual model supported by resource dependence theory and financial

theory that has good predictive power.
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