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Summary The objective of this study was to examine the association between the scope and intensity of
Quality improvement (QI) implementation in hospitals and organizational performance. A
sample of 1,784 community hospitals was used to assess relationships between QI imple-
mentation approach and two hospital-level performance indicators: cash flow and cost per
case. Two-stage instrumental variables estimation, in which predicted values (instruments) of
eight QI intensity and scope variables plus control (exogenous) variables were used to estimate
hospital-level performance indicators. Our results suggest that QI has a measurable impact on
global measures of organizational performance and that both control and leaning approaches
to QI matter in these settings. Hospitals that implement QI effectively can reasonably expect to
improve their financial and cost performance, or at least not place the hospital at risk for
investing in quality improvement. These outcomes are specific to QI strategies that emphasize
both control and learning. Copyright # 2006 John Wiley & Sons, Ltd.

Introduction

Shortell and his colleagues (1998:594) operationally describe quality improvement (QI) as:

A philosophy of continuous improvement of the processes associated with providing a good or

service that meets or exceeds customer expectations. This is accomplished by involving a broad

array of organizational members, who are trained in basic statistical techniques and tools and are

empowered to make decisions based on their analysis of the data. QI differs from traditional quality

assurance methods primarily in its emphasis on understanding and improving the underlying work

processes and systems in order to add value rather than on correction of individuals’ mistakes after

the fact.

Although QI practices were originally developed in the manufacturing sector, quality experts

contend that QI methods can be successfully applied to service delivery (Deming, 1986; Ishikawa,
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1985; James, 1989; Walton, 1990). One of the most promising recent developments is the effort made

by hospitals to institutionalize quality improvement as a coordinated, organization-wide approach to

care. These practices, collectively, are designed to systematically examine and improve processes of

care and care support in organizational settings.

This approach differs significantly from traditional hospital level quality assurance (QA), wherein

quality is defined as adherence to acceptable standards of patient care, and behavior of individual

providers is subject to retrospective peer review, and corrective or disciplinary action is taken when

necessary (Weiner & Alexander, 1993).

While few would dispute the importance of providing high quality care in hospitals, there is less

certainty about the relationship between engaging in quality improvement programs and overall

organizational performance. For example, many hospital managers feel that they cannot afford to invest

heavily in quality improvement programs because such investments would erode their bottom line and

make them less competitive in markets where cost containment receives primary emphasis. Others

have maintained that clinical quality may improve under QI but at the price of reduced operating

efficiency. By contrast, proponents of investing in quality improvement efforts maintain that enhancing

quality makes the hospital more attractive to patients, physicians and payers, thereby contributing

positively to the hospital’s financial health. Although this issue has been widely debated in terms of ‘the

business case for quality,’ few empirical studies have examined the relationship between hospital

quality improvement efforts and the performance consequences for hospitals (Hendricks & Singhal,

1996, 2001; Ittner & Larcker, 1996; Lederer & Rhree, 1995). Further, those studies that have been

conducted are subject to several problems of measurement and design such as endogeneity, period of

performance assessment and absence of attention to QI implementation.

Using a conceptual framework that emphasizes the relative importance of learning versus control in

hospital settings, this study addresses these gaps by examining the relationship between hospital quality

improvement activity and organizational performance. Two research questions are addressed: (1) Are

hospital cash flow and operating efficiency over time related to the scope and intensity in quality

improvement programs? and (2) What specific elements of quality improvement programs are

associated with positive financial performance or negative financial performance, and which are

unrelated to financial performance? In exploring these questions we analyze data from over 1,700

hospitals, drawing on an extensive national survey of hospital quality improvement activity as well as

independent data on hospital financial performance.

From a theoretical perspective, study findings will provide evidence of the transferability of

contemporary management techniques to settings that are highly complex and interdependent, and

dominated by professional production workers.

Background

Quality experts contend that QI methods can be successfully applied to service delivery (Deming,

1986; Ishikawa, 1985; James, 1989; Walton, 1990). Juran (1988), for example, argues that services

like manufactured goods, are produced through processes, and those processes can be analyzed

using universal statistical-based quality control techniques. While Juran acknowledges that service

outcomes are difficult to measure due to the intangibility of the product and the interactive nature of

service delivery, it remains conceptually feasible to identify customer requirements, to translate

these requirements into behavioral routines and standards for personnel, and to monitor these
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processes. Although QI practices in hospitals offer promise for improving quality of care and

reducing preventable problems in the process of delivering care, the effectiveness of these efforts

remains to be documented, especially as it pertains to organizational performance (Shortell,

Bennett, & Byck, 1998).

Several studies have examined the structures, processes, and relationships common to designing,

organizing, and implementing hospital quality improvement efforts (Barsness et al., 1993a,b;

Blumenthal & Edwards, 1995; Gilman & Lammers, 1995; Shortell et al., 1995b, 2000; Weiner,

Alexander, & Shortell, 1996, Weiner, Shortell, & Alexander, 1997). These studies indicate that

hospitals vary widely in terms of: (1) their approach to implementing QI; (2) the extent to which QI has

affected core clinical processes; and (3) the degree to which QI practices have been diffused across

clinical areas. Few of these studies, however, examined the effectiveness of hospital QI practices,

particularly on organizational performance. Those that have typically employ perceptual measures of

impact or self-reported estimates of cost or clinical impact rather than objectively derived measures of

cost or quality (Gilman & Lammers, 1995; Shortell, 1995; Shortell et al., 1995b). The few studies of the

effects of clinical practice guidelines and other QI approaches on costs and financial performance have

reported inconsistent findings (Gandjour & Lauterbach, 2001; Grimshaw & Russell, 1993; Larson,

2003; O’Brien, Jacobs, & Pierce, 2000). These inconsistencies may be attributable to three conceptual

and methodologic problems. First, short term performance impact may differ from longer-term

impact. For example, treatment cost may increase initially following quality improvement adoption

because of change in long-standing organizational routines and investment in data systems and other

elements of QI infrastructure. However, organizational performance may, over a sufficiently long

period of time, result in net savings and improved economic efficiency, as well as greater market

share and profitability. To account for such changes in organizational performance over time, studies

should employ a sufficiently long assessment period to smooth out such effects (Cabana et al., 1999;

March, 1996).

Second, potential endogeniety or omitted variables may lead to misinterpretation of study findings.

For example, the adoption of quality improvement practices and guidelines may be a function of

organizational performance. Financially sound hospitals, for example, may be more likely to adopt

because they have innovative management, while less solidly financed hospitals may adopt because

they perceive profit. In either case, the adoption of quality improvement structures and practices is

endogenous with organizational performance.

Third, little has been done to determine whether or not quality improvement has been implemented in

hospital settings in a manner consistent with both the need to produce reliable outcomes and cope with the

uncertainties inherent in patient care. Because most previous research has treated quality improvement

(e.g. CQI, TQM) as a discrete phenomenon that is universally applicable, such questions have rarely been

tested (Dean, Suchyta, Bateman, Aronsky, & Hadlock, 2000; Hackman & Wageman, 1995). Given the

systemic nature of quality improvement and the complexity of implementing such programs in hospitals, it

is critical to assess the degree to which QI structures and practices have been deployed in order to evaluate

the relationship between QI and organizational performance.

Theory and Hypotheses

Our theoretical framework derives from the work of Sitkin, Sutcliffe and Schroeder (1994) who

make the case that the boundary conditions for successful QI programs are related to whether the

organization and its technology are better suited for a control- or leaning-oriented approach to
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QI. Specifically, when the technology, market or clientele of an organization are uncertain, control-

based approaches to QI may be inappropriate. Control-oriented approaches to QI emphasize

‘a process in which a feedback loop is represented by using standards of performance, measuring

system performance, comparing that performance with standards, feeding back information

about unwanted variances in the system, and modifying the system’. This approach to QI works

best when activities are done repeatedly, when task routineness is relatively high, and when

cause-effect relationships are well understood. By contrast, a learning-oriented approach to QI

emphasizes exploration of new solutions to problems that are non-recurring. Such an approach

emphasizes input from multiple players in the organization, lateral communications channels, and

the freedom to experiment and make mistakes (Van de Ven & Polley, 1992). Under conditions of

high uncertainty, a learning approach to QI will emphasize the capacity to learn and adapt to

changing situations.

Whereas Sitkin et al. note that a universalistic approach to QI is inappropriate, we would note that

their contingency-based arguments about QI do not necessarily suggest that an organization must

adopt, according to uncertainty, either a control-oriented or learning-oriented QI approach to be

effective. Rather, their framework suggests that both approaches may operate in organizational

settings and that it is the relative emphasis on one or the other, given situational requirements,

that determines effectiveness. Hospitals, for example, are subject to a variety of uncertainties in the

presenting conditions of patients, the appropriate treatment procedures for particular illness,

and unclear means ends connections (Begun, Zimmerman, & Dooley, 2003). Such conditions

would seem to lend themselves to a learning-oriented approach to QI. However, because of their

mission of saving lives and curing disease, hospitals do not have the luxury that other learning

organizations have of ‘making errors’ and learning from those errors. In fact, much of the current

health care literature centers on reducing patient errors and improving reliability of service delivery

processes (Institute of Medicine, 1999; Leape, 1994). Under such conditions, both reliability and

the ability to effectively learn from inherently uncertain conditions are mandatory (Eisenhardt,

1993). This suggests that organizations and researchers need to unbundle prepackaged QI programs

so that the most applicable parts of these programs are used to address both the need to cope with

uncertainty and the need to increase reliability. For example, the use of QI teams may help produce

solutions to problems that are complex and uncertain through the input of professionals from a

variety of disciplines, while the use of statistical process tools may allow providers to increase

reliability by tracking variability in outcomes and improvements over time as new procedures are

introduced.

Specifically, we posit that organizational performance will positively covary with approaches to QI

that are consistent with organizational learning and organizational control. These concepts are manifest

in two dimensions of QI implementation—scope and intensity.

Scope refers to the extent or range of application of QI philosophy and methods and, as such,

indicates the pervasiveness with which QI practices permeate organizational structures and routines.

We view this dimension as necessary for the learning component of QI insofar as it emphasizes

organization-wide commitment and involvement and because most, if not all, vital work processes span

many individuals, disciplines, and departments (Berwick, Godfrey, & Roessner, 1990; James, 1989).

Learning generally requires that clinical professionals and hospital staff from different specialties,

functions, or units work together in order to document how patient care processes work in its entirety

and identify the key process factors that play a causal role in process performance. Implementing

systemic learning in an organization also requires collaboration across disciplinary, functional, and unit

boundaries. For example, improving cardiac surgery outcomes may entail multiple, simultaneous

changes in physician offices, inpatient units, and home-health units (Gustofson, Risburg, & Gering,

1997). Even when implementing ‘local’ changes (i.e., those within a single unit), cross-unit
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collaboration is often necessary in order to avoid undesirable, unintended consequences to arise in

other units due to task interdependencies.

Second, enhancing performance on an organization-wide basis though a learning approach to QI

requires mobilizing large numbers of staff, equipping them with technical expertise in QI methods, and

empowering them to diagnose and solve patient care problems in the context of teams. A small number

of people working together on a cross-functional team could, with the right support, make systems

improvements that address a specific quality problem (e.g., stroke mortality). An organization-wide

effort focusing on 5, 10, or even 15 quality problems, however, would require harnessing the knowledge,

the energy, and the creativity of many hospital staff members.

Finally, extensive involvement of hospital staff across multiple units may also strengthen the

effectiveness of QI efforts by promoting a ‘learning’ culture. That is, pervasive participation in QI

promotes shared values about the importance of continuous improvement, communicating openly, and

collaborating to implement solutions. These shared values, in turn, support the value of discovering

new solutions to problems and the implementation of systemic changes that cross disciplinary,

departmental, and organizational boundaries (by reducing turf battles) and increase the likelihood of

‘holding the gain’ (O’Brien et al., 1995). Thus, the more pervasive the QI effort, the greater the

organizational capability to systematically learn from variable and uncertain conditions, leading to

better organizational performance.

We assess scope along four dimensions: number of organizational units involved in QI efforts,

percentage of hospital personnel participating on QI teams, percentage of hospital managers

participating on QI teams, and percentage of physicians participating on QI teams.

H1: Hospitals that demonstrate greater scope in QI deployment will have better hospital-level

performance.

Intensity refers to the strength of application of standardized procedures and QI tools and statistical

techniques in the organization. As such, it indicates the degree to which control elements of QI are

practiced. Thewidespread use of standardized approaches to patient care (e.g., clinical guidelines1), for

example, suggests that the organization emphasizes common (versus tailored) approaches to care and

the reduction of variability in both care process and outcomes through controlling how physicians and

other clinical providers perform their work. Similarly, an emphasis on data presentation and feedback

in QI implies that standards of performance are identifiable and that benchmarking to such standards

will shape the approach to patient care and allow the organization to monitor performance and impose

appropriate accountability for performance. As with scope of QI implementation, intensity of QI is

likely to impact organizational performance when it becomes an integral part of the daily work life of

organizational members as opposed to an intermittent or circumscribed activity (Berwick, Godfrey, &

Roessner, 1990; Deming, 1986; Ishikawa, 1985). The more intense or developed the QI effort, the

greater the organization’s capability to systematically improve quality. For example, hospitals that have

developed clinical guidelines for multiple conditions and procedures should demonstrate improved

organizational performance. We assess intensity along four dimensions: number of clinical guidelines

in use, the extent to which data are used in support of clinical guidelines, proportion of hospital

physicians using clinical guidelines, extensiveness of QI tool use, and organizational focus on quality

improvement versus quality assurance.

1A clinical guideline (also referred to as a practice guideline) is a set of directions or principles to assist the health care practitioner
with patient care decisions about appropriate diagnostic, therapeutic, or other clinical procedures for specific clinical
circumstances.
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H2: Hospitals that demonstrate greater intensity in QI deployment will have better hospital-level

performance.

Organizational Context

The Health Care Environment

Over the past two decades, American hospitals have experienced dramatic changes in their economic

and institutional environments. Government-mandated cost containment efforts, a shift from cost-

based reimbursement to prospective payment, increased influence ofmanaged care plans, and advances

in medical technology that reduce in-patient care have created enormous pressures on hospitals and

threatened their very survival (Mick & Morlock, 1990; Shortell, Morrison, & Friedman, 1990). For

example, many employers have encouraged workers to enroll in managed care plans, and also

legitimated the use by health plans of competition among hospitals and physicians for managed care

contracts and patient dollars as a means of driving down prices for medical and hospital services.

Similarly, employers, health plans, and other interested parties actively promoted the rationalization of

medical care as a means of gaining operational efficiencies in patient care, lowering costs and

improving quality and organizational performance (Conrad & Shortell, 1996). At the same time, the

delivery of health care has been increasingly ‘corporatized (Alexander & D’Aunno, 1990).’

Voluntarism and professional norms that once constrained the behavior of hospitals are giving way to

market competition and corporate management practices that have freed hospitals to pursue a variety of

organizational and strategic changes, many of which are borrowed from the corporate sector where

market competition and an orientation to process improvement have been long standing features

(Fennel & Alexander, 1993; Mick & Morlock, 1990; Topping & Hernandez, 1991).

Hospital Responses to a Changing Environment

Within this context, hospitals, in particular, are being challenged to produce high quality care

without raising healthcare costs. Moreover, hospital leaders face the additional challenge of

developing policies, procedures, and incentives to improve quality within a domain that has

traditionally been the province of highly autonomous professionals. Quality improvement (QI)

practices have emerged in recent years partially as an alternative to quality assurance and as a

reaction to the shortcomings of outcome-based control strategies (Berwick, 1989; Berwick, 1990;

James, 1990; Laffel & Blumenthal, 1989). With mounting pressure to maintain or improve quality

in the face of reduced resources, hospitals have been encouraged to look to process improvements as

a mechanism to provide high quality care while containing healthcare costs (Casalou, 1990; King,

1990). While the adoption of QI appears to be an internally generated response to changing market

conditions, for the most part, accrediting bodies such as the Joint Commission on Accreditation

Healthcare Organizations (JCAHO) have also encouraged hospitals to adopt QI (Koska, 1991;

Larson, 1990). JCAHO is also simplifying its accreditation standards to make it easier for hospitals

to adopt and implement QI practices. Despite its intuitive appeal QI faces many challenges in

hospital settings, including the following: (1) clinical processes exhibit much greater variation than

manufacturing processes because of the inherent uncertainty of patient-level factors; (2) clinical

work processes are not directly under the control of the organization implementing QI; (3) those

who directly control clinical work processes view QI as a threat to their professional autonomy and

treat it with suspicion as an encroachment of ‘business practices.’
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Methods

Data sources

Data on hospital QI practices derived from a 1997 national, mailed survey sent to the CEOs of all

6150 US hospitals. The CEO was asked to complete the survey and seek the assistance of the person

responsible for the hospital’s QI effort in order to ensure the most accurate data or assessment about the

hospital’s QI activities. The 26-page survey requested information about all hospital efforts to improve

quality and did not assume (nor encourage respondents to make assumptions about) the superiority of

any specific approach. The survey provided definitions of terms like ‘quality improvement,’ ‘quality

assurance,’ ‘continuous quality improvement,’ ‘total quality management,’ and ‘quality improvement

project’ in order to increase the consistency and comparability of respondents’ answers. Of the

6150 hospitals in the sampling frame, 2350 (or 38 per cent) responded to the survey. Logistic regression

analysis showed no statistically significant differences between respondents and non-respondents in

terms of bed size, ownership, community hospital status, teaching hospital status, metropolitan

location, or census region.

In addition to the QI survey, the study used data from the 1997 and 1998 American Hospital

Association’s (AHA) Annual Survey of Hospitals, the 1998 Bureau of Health Professions’ Area

Resource File, and two proprietary data sets compiled by Solucient, Inc. The AHA Annual Survey is

administered annually in the fourth quarter to all AHA registered and non-registered facilities. The

Area Resource File supplies county-specific data on an annual basis for numerous market and

demographic factors. Solucient Inc. provided information on county-level insurance coverage for six

types of insurance, making possible the construction of managed care penetration measures. Solucient

Inc. also supplied financial performance ratios for each hospital derived from the 1997 through 2001

Medicare Cost Reports.

Sample

Our study focuses on community hospitals located in the US. Therefore, from the 2350 hospitals that

responded to the 1997 quality improvement survey, we eliminated federal hospitals, specialty hospitals,

and hospitals located in US territories. We also eliminated hospitals that responded to the quality

improvement survey but lacked an AHA identification number (50), a Medicare Health Care Financing

Administration (HCFA) identification number (96), or any Medicare-reimbursed discharges (43).

These screening procedures generated a useable sample of 1784 hospitals. Comparisons with the

population of US community hospitals in 1997 indicate that this sample is proportionately comparable

on regional location, size, system membership and rurality. However, investor-owned hospitals were

slightly under-represented in the sample.

Measures

Independent variables

Measures of quality improvement scope and intensity were derived from the AHA Quality

improvement survey and based on multi-item indices. To assess reliability we employed principal
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component factor analyses using SAS 9.1. All indices reported achieved eigenvalues greater than 1.We

captured the scope of a hospital’s QI effort with four variables. First, we measured the diffusion of

hospital QI efforts as the average level of involvement of seven hospital units in the hospital’s QI

efforts, measured on a five-point scale that ranged from ‘not at all’ (1) to ‘very great extent’ (5). The

units included acute inpatient care, outpatient clinics, major physician offices or group practices, home

health agencies, owned or affiliated nursing homes, owned or affiliated ambulatory surgery centers, and

owned or affiliated hospices. Principal factor analysis supported the construction of a single scale,

which showed reasonably good reliability (a¼ 0.73). In addition, we measured the extent of

mobilization for QI in terms of the percentage of senior management participating in QI teams, the

percentage of total full time equivalents (FTEs) on QI teams, and the percentage of physicians on QI

teams.

QI intensity was measured by five variables. The first indicated the number of conditions or

procedures for which a clinical guideline, pathway, or protocol existed at the hospital. Nine possible

conditions or procedures were considered: asthma, diabetes, hypertension, coronary artery bypass graft

surgery, total hip replacement, depression, pregnancy, pneumonia, and stroke. The second variable

indicated the percentage of conditions or procedures for which quality data are collected and used. Ten

conditions and procedures were examined: acute myocardial infarction, congestive heart failure,

pneumonia, hip replacement, transurethral resection of the prostate, coronary bypass, Cesarean section,

hysterectomy, asthma, and diabetes. The third variable indicated the average extent to which QI tools

were used by none (0) a few (1), many (2), or all groups or teams (3) in the hospital. Twelve tools were

examined: cause and effect, fishbone diagrams, control charts, run charts, histograms scatter diagrams,

process flow charts, affinity diagrams, nominal group methods, brainstorming, systems thinking, rapid

cycle process improvement, and Pareto diagrams. Principal factor analysis supported the construction

of a single scale, which showed good reliability (a¼ 0.88). The fourth variable indicated the extent to

which the hospital’s activities focused on quality improvement as opposed to quality assurance. Five

program aspects were rated by the respondent on an ordinal scale ranging from ‘not at all’ (1) to ‘a very

great extent’ (5). The program aspects included: use of structured problem solving processes

incorporating statistical methods and measurement to diagnose and monitor progress; philosophy of

continuous improvement of quality through improvement of organizational processes; empowering

employees to identify quality problems and improvement opportunities and to take action on these

problems and opportunities; explicit focus on ‘customers’ both internal and external; and use of quality

improvement teams including employees from multiple departments and from different organizational

levels as the major mechanism for introducing improvements in organizational processes. Principal

factor analysis supported the construction of a single scale, which showed good reliability (a¼ 0.84).

The fifth measure of QI intensity was the proportion of physicians on the active medical staff of the

hospitals who routinely use clinical practice guidelines.

Dependent variables

Analysis focused on two indicators of hospital performance-cash flow, and cost per case. These

indicators are respectively indicative of the ‘bottom line’ ability of the hospital to successfully operate

in a competitive environment and to control cost in an era of increasing health care cost containment.

Both financial indicators were measured as the mean over a 5-year period (1997–2001) to avoid

potential short-term bias, and as the standard deviation over the same period to capture volatility. Both

measures are inflation adjusted. We measured cash flow as the net available for debt service (i.e., net

patient income, depreciation, amortization, and interest expense) divided by the sum of net patient

revenue and total other income (1997–2001). Cash flow margin indicates the percentage of operating
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revenue available to cover debt service and build equity. It is a measure of the ability of the organization

to generate sufficient cash flow from operations to assure financial viability. In recent years, credit

rating agencies (e.g., Moody) have placed increased emphasis on cash flow adequacy (as compared to

balance sheet quality) for purposes of determining the credit worthiness of hospitals. Cost per case was

measures as operating expense per discharge, adjusted for outpatient and non-acute care, HCFA case

mix, and HCFA labor market index.

Control variables

We included three categories of covariates expected to relate to QI implementation, hospital financial

performance, or both: market characteristics, hospital characteristics, and length of QI experience.

These controls include many standard variables found in the health services research literature.

Market competition and managed care penetration have been shown to have negative associations

with QI implementation scope (Hoff, Jameson, & Hannan, 2004; Weiner, Alexander, Shortell, Baker,

Becker, & Geppert, 2006) and negative associations with hospital financial performance (Weil, 1996).

Three competition variables are incorporated in the model: a Herfindal Index of market concentration,

defined as the sum of the squared market shares of the hospitals in the county in 1997; the self-reported

number of other hospitals with which the hospital directly competes for patients on either an inpatient

or outpatient basis; and the self-reported intensity of competition for patients among hospitals in the

market, measured on a seven-point scale that ranged from ‘not at all intense’ (1) to ‘highly intense’ (7).

We also included two managed care variables: managed care penetration, defined as the percentage of

the total insured population in a county enrolled in a private risk, Medicare risk, or Medicaid risk

insurance product in 1997; and self-reported percentage of patients for which hospital is paid on a

capitated, negotiated per case rate, or discounted basis (excluding Medicare and Medicaid).

Hospital complexity has been shown to be both a driver of costs and an impediment to organization

wide implementation of QI programs (Alexander, 2005; Carey, 2003; Deitrick, 1986; Griffith &White,

2002). We included six variables indicating the hospital’s structural complexity. These included a

binary variable indicating whether the hospital belonged to the Council of Teaching Hospitals (COTH);

a binary variable indicating whether the hospital had its own governing board; three binary variables

indicating whether a hospital had developed—on its own or through a health system, health network,

or joint venture with an insurer—a health maintenance organization (HMO), preferred provider

organization (PPO), or indemnity product (FFS); and a variable indicating the number of physician

arrangements in which the hospital participates, either on its own or through a health system or health

network. Eight physician arrangements were examined (e.g., independent practice association,

integrated salary model).

Other hospital characteristics included a binary variable to indicate whether the hospital operated

under private ownership and two measures of hospital service mix variables: total outpatient visits,

including emergency room visits and outpatient surgeries, adjusted by hospital bed size; and ratio of the

number of outpatient services offered by the hospital to the number of inpatient services offered by

hospital. For the latter, 25 services listed in AHA Annual Survey were designated outpatient services;

47 were designated inpatient services. We measured hospital investment in QI as the total expenses

associated with hospital QI activities across five expense categories (e.g., full-time personnel whose job

description is associated with QI departments or program functions).

Finally, we controlled for number of years since hospital first became involved in QI and hospital

investment in QI. The former measure is a proxy for the potential temporal impact on QI

implementation (e.g., period of time it may take QI to be institutionalized in the organization) Previous

studies, for example, indicate that innovations may actually be detrimental to organizational
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performance initially, but over time will improve such performance (cites). We defined ‘involved’ as

the first training of organizational in QI principles and methods or the substantive investment of top

management’s time in organizing QI. A square-root transformation was applied to correct for positive

skew. The latter is a measure of the relative degree of financial commitment made to QI programs. Prior

research has shown that resource support to new practices are critical to their successful

implementation (cites).

Table 1 summarizes descriptive statistics and the Appendix contains a correlation matrix for all study

variables.

Table 1. Descriptive statistics for study variables

Category Variable N Mean STD

QI scope variables Diffusion of QI across hospital units 1751 3.80 1.72
Proportion of FTEs on QI teams 1749 0.23 0.22
Proportion of managers on QI teams 1749 0.72 0.33
Proportion of physicians on QI teams 1749 0.23 0.27

QI intensity variables Proportion of QI teams using quality data 1749 0.72 0.43
Number of guidelines developed 1784 2.66 2.30
Intensity of process improvement tool use 1749 1.32 0.55
Emphasis on quality improvement 1751 3.83 0.74
Proportion of physicians using guidelines 1784 0.18 0.19

Financial Cash flow (5-year average) 1761 9.79 7.10
performance Cash flow (Standard Deviation) 1759 5.11 4.21
variables Cost per case (5-year average) 1760 4595.90 1356.18

Cost per case (Standard Deviation) 1754 587.89 615.37
Control variables Market concentration 1784 0.57 0.36

Perceived hospital competition intensity 1749 5.00 1.52
Perceived # of hospital competitors 1749 4.55 4.43
managed care penetration 1783 0.22 0.20
Pct of patients private managed care 1749 0.32 0.30
Teaching hospital status (binary) 1780 0.25 0.43
Public, non-federal ownership 1784 0.27 0.44
For-profit ownership 1784 0.09 0.29
HMO ownership 1784 0.27 0.44
PPO ownership 1784 0.36 0.48
Indemnity ownership 1784 0.12 0.32
Number of physician arrangements 1784 1.22 1.29
System or network affiliated 1784 0.61 0.49
Number of inpatient surgeries 1784 2251.31 3536.99
Outpatient/inpatient ratio 1784 0.49 0.22
Outpatient visits (adjusted by beds) 1784 605.24 514.22
Years of formal involvement in QI 1568 4.15 2.36
No governing board 1784 0.03 0.16
MSA 1780 2.29 2.38
Total expenses on QI 1749 246637.82 392170.41

Instrumental CEO participation in QI activities 1749 3.66 1.17
variables Board monitoring of QI 1784 10.45 3.17

Board activity in QI 1784 1.95 1.61
Perceived barriers to QI 1751 3.23 0.96
Clinical integration (binary) 1749 0.47 0.50
Integrated data base 1733 0.21 0.41
Hospital size (beds) 1784 185.60 185.26
Hospital size (beds-squared) 1784 68746.16 161588.04
Clinical IS capabilities 1751 2.37 0.88
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Statistical analysis

Our study seeks to model hospital-level financial performance as a function of QI scope and intensity,

hospital organizational and financial characteristics, and hospital market attributes. We estimate

regression models in which the dependent variables are our measures of financial performance and our

independent variables include the measures of QI scope and intensity, and other control variables

described above. In these models, the coefficients of the QI scope and intensity variables will provide

evidence about the hypothesized relationships between QI scope, QI intensity and outcome measures.

Incremental contributions of the QI scope and intensity variable sets to the explained variance will be

determined by computing F value differences between the R squares for models containing the control

variables only and the control variables plus the QI scope and intensity variables.

Instrumental variables analysis

While results from our regression models may be informative, a concern that can arise in this type of

modeling stems from the potential for an endogenous relationship between hospital financial

performance and quality improvement. For example, poor performing hospitals may be motivated to

correct performance problems by adopting more focused initiatives aimed at improving quality of care.

Or, some hospitals may have unobserved attributes that predispose them to better financial

performance, and which also increase the likelihood that they will invest in QI strategies. If this

happens, results from a general linear regression modeling approach would not reflect the true causal

effect of QI implementation on hospital financial performance.

Estimation using instrumental variables (IV) provides a means of determining the extent to which

any such bias exists, and, if necessary, correcting for it. To implement the IV technique, we first

identified a set of ‘instruments,’ that is, variables that are hypothesized to influence the level of a

hospital’s QI activity, but not directly influence financial performance.

To identify potential instruments, we drew on previous research on QI adoption and implementation

in health care organizations (Carman et al., 1996; Kishnan, Shani, Grant, & Baer, 1993; Shortell et al.,

1995b; Weiner et al., 1996, 1997). This literature largely supports Klein, Conn, and Sorra’s (2001)

conceptual model of innovation implementation, which posits that effective implementation (i.e.,

innovation use by targeted organizational members) depends upon two factors: management support

for implementation, and implementation policies and practices (Klein & Sorra, 1996; Klein et al.,

2001). Management support signals the organization’s priorities and facilitates implementation by

influencing employees’ recognition and acceptance of the importance of putting the innovation into

use. Implementation policies and practices (IPPs) refer to an array of organizational policies, practices,

and characteristics that influence innovation use (e.g., training, user support, incentives, recognition,

end-user participation, and work load changes). IPPs facilitate implementation by increasing

employees’ capabilities, motivations, and opportunities to put the innovation into use.

Guided by this conceptual model, we identified two sets of organizational factors in the QI literature

that support QI implementation: factors that reflect ‘leadership from the top’ for QI (e.g., management

support) and factors that reflect a supportive infrastructure for QI (e.g., implementation policies and

practices). These ‘macro-level’ factors are not expected to impact quality directly, but rather to support

the QI efforts of the clinical micro teams that engage in direct patient care. In other words, leadership

from the top and supportive infrastructure will result in a greater likelihood of QI implementation, and

successfully implemented QI programs, in turn, are likely to lead to improved quality. Empirically,

therefore, we expect that our selected instruments will be associated with successful QI

implementation, but have weak or no association with quality of care or patient errors.
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Becausewe include multiple measures of QI implementation scope in our models, we had to identify

a number of instruments at least equivalent to the number of QI implementation scope measures in the

model. These instruments are discussed below.

Leadership from the top

Research shows that top management and board support for QI is critical to QI implementation in

hospitals (Weiner et al., 1996, 1997). We therefore expect that active involvement of the hospital CEO

and the hospital board will be associated with more extensive QI implementation. Specifically, we

examined three leadership measures. First, we included a variable indicating the number of QI

activities in which the CEO personally participated out of 5 activities (e.g., participating in a QI council

or steering committee and teaching QI principles/techniques to others). Second, we measured the

number of types of quality data the board routinely reviewed, out of 15 types of data (e.g., medication

error rates). Third, we measured the number of actions taken by the board on quality-related matters in

the past 12 months, out of 6 possible actions (e.g., requested that specific quality of care data be

collected). Leadership from the top is not expected to directly improve quality of care, since neither the

CEO nor the board is directly involved in the provision of patient care or the cross-functional teams

applying QI principles and practices to clinical care processes. However, leadership from the top

signals that QI is an organizational priority; this, in turn, provides a supportive context for clinical and

non-clinical staff to apply QI principles and practices and improve clinical processes.

Supportive infrastructure

Information systems are a key component of the infrastructure needed for QI implementation. Successful

QI efforts depend on the availability, accuracy, and timeliness of information from which to identify

problems and benchmark changes in care processes. The extent to which hospitals have developed their

information systems and integrated both clinical and financial data will provide the foundation upon

which successful QI practices can be built (Alexander, Weiner, Shortell, Baker, & Becker, 2006; Mitchell

& Shortell, 1997; Shortell et al., 1998). Conversely, hospitals without well-developed information

systems will lack the critical capability to provide accurate and timely information on clinical processes

and outcomes. We measured information systems capabilities with a binary measure indicating whether

the hospital has a single, integrated database that contains all of the hospital’s QA/QI data elements; and

alsowith a four-item perceptual measure of clinical IS capabilities (sample item: provide data that can be

analyzed over time for purposes of research, patient monitoring, and detection of trends). These items

were measured on a five-point ordinal scale that ranged from ‘no extent’ (1) to ‘very great extent’ (5).

Factor analysis supported the construction of a single scale, which showed good reliability (a¼ 0.81).

Integrated, enhanced clinical information systems capabilities do not ensure high-quality care. Instead,

they offer ‘macro-level’ support for clinical micro teams to systematically study and improve patient

care processes. As supportive infrastructure, clinical information systems should facilitate QI

implementation which, in turn, should lead to improved quality.

Supportive infrastructure for QI is also indicated by implementation policies and practices that

remove or mitigate barriers that thwart organizational members’ efforts to put QI principles and

practices into use. Such barriers include lack of time, inadequate training in QI methods, misaligned

reward systems, and reluctance to change familiar routines and practices (Gustofson et al., 1997; Lurie,

Merrens, Lee, & Splaine, 2002; Shortell, 1995). To the extent that such barriers are perceived to exist by

hospital leaders, QI implementation will be less extensive. We measured perceived barriers on a seven-

point scale that ranged from ‘no barrier’ (1) to ‘great barrier’ (7). We examined fourteen barriers

(sample item: inadequate employee training in QI principles and methods). Exploratory factor analysis

supported the construction of a single scale (a¼ 0.87).

Finally, the organizational characteristics of the hospital itself may create a more or less supportive

infrastructure for QI implementation. For example, organization size is associated with both the
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availability of internal resources and the complexity of internal decision-making and communication

structures, two characteristics that may affect QI implementation (Gustofson et al., 1997). We propose

that, relative to very small or very large hospitals, mid-size hospitals will experience greater QI

implementation because they have the resources to support QI implementation (e.g., staffing resources

for QI), and because they have sufficiently complex administrative and clinical operations to justify

pursuing QI as a means of rationalizing clinical care processes. By contrast, small hospitals may lack

the resources to introduce QI on any extensive scale and large hospitals may be too complex and

specialized to achieve sufficient buy-in and cultural support for organization-wide QI efforts

(Blumenthal & Kilo, 1998). We measured hospital size as the natural logarithm of the number of beds

set up and staffed for use. We included a squared term for hospital size to represent nonlinear effects.

We tested the predictive power of the instruments in first-stage regressions of the QI scope and

intensity measures on the instruments and other controls (Greene, 2000; see Table 2). We used these

results to evaluate the instrumental variable set on three criteria: contribution to variance explained,

consistency of statistical significance across models, and consistency of direction of effects. We found

in every case that adding the instrumental variable set resulted in statistically significant increases in the

variance explained, with marginal increases in R-square ranging from a low of 0.05 for percentage of

conditions or procedures for which quality data are collected and used by formally organized quality

improvement project teams to a high of 0.24 for extent to which the hospital’s activities focused on

improving processes and systems of care as opposed to correcting individuals’ mistakes after the fact.

The F-statistics for the joint statistical significance tests ranged from 12.95 for percentage of conditions

or procedures for which quality data are collected and used by formally organized quality improvement

project teams ( p< 0.001) to 72.22 for extent to which the hospital’s activities focused on improving

processes and systems of care as opposed to correcting individuals’ mistakes after the fact ( p< 0.001).

Finally, both the direction and the statistical significance of the effects were consistent across QI

variables and consistent with theory.

We then estimated the models using a two-stage instrumental variables approach. The first stage

instrumented QI scope and intensity variables as a function of leadership for quality improvement,

hospital infrastructure and resources for quality improvement. The second stage model included both

the predicted values (instruments) of the QI scope and intensity variables and the control (exogenous)

variables in predicting each of four financial performance indicators.

We observed that the two-stage approach and the naı̈ve ‘one-stage’ approach (without instruments)

produced comparable results for both QI scope and intensity variables. Specifically, we observed

consistency in the directionality, standard errors and statistical significance of the QI scope and

intensity variables across the two modeling approaches. However, adding both the instrumented scope

and intensity variables to the model increased the standard errors in the two-stage approach, resulting in

a loss of statistical significance for many of the QI variables. We concluded that instrumenting both the

scope and intensity variables in the samemodel introduced toomuch strain on the second-stage models.

We therefore modeled the scope and intensity variables in two separate 2-stage models. However, given

the comparability of the main-effects results across the two-stage and naÿve regression approaches we

elected to present the results from the simpler ‘one-stage’ models below (Results of the two stage

models are available from the authors).

Results

Results of the naı̈ve regression models are presented in Tables 3–6. In each table, the first model

incorporates both QI scope and intensity variables, as well as control variables. The results of these

Copyright # 2006 John Wiley & Sons, Ltd. J. Organiz. Behav. 27, 1003–1029 (2006)
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integrated models will be discussed below. The second and third models contain respectively the scope

and intensity variables plus the control variables. The latter two models correspond to the 2-stage IV

models and are presented for information only. The per cent of variance explained is relatively small in

all cases, suggesting that cash flow and cost per case are subject to other, unmeasured influences.

Hospital cash flow

Hypothesis 1 and 2 predicted respectively that greater scope and intensity of QI deployment would be

positively associated with better hospital performance. Our results provide partial support for these

hypotheses. As predicted for QI scope, greater diffusion of QI across hospitals units was associated

with higher average hospital cash flow over the 5-year study period. Unexpectedly, however, the greater

the percentage of physicians participating in QI teams, the lower the average cash flow over the study

period. With respect to QI intensity, both number of guidelines employed by the hospital and the

number of QI tools used were positively associated with average cash flow over the study period.

Table 3. GLM regression of average cash flow on hospital QI practices

Full model Scope Intensity

Beta SE Beta SE Beta SE

Intercept 5.09 1.37��� 6.58 1.22��� 5.07 1.35���

Market concentration 1.50 0.70� 1.43 0.70� 1.44 0.70�

Perceived number of hospital competitors 0.52 0.57 0.74 0.57 0.53 0.57
Perceived hospital competition intensity �0.52 0.12��� �0.50 0.12��� �0.50 0.12���

Managed care penetration �3.33 1.21�� �3.25 1.22�� �3.40 1.21��

Pct of patients private managed care 0.07 0.04 M 0.07 0.04 M 0.06 0.04
Teaching hospital status (binary) �0.14 0.45 0.24 0.44 �0.10 0.45
Private ownership 1.65 0.42��� 1.97 0.42��� 1.68 0.42���

HMO ownership �0.20 0.45 �0.08 0.46 �0.17 0.46
PPO ownership �0.11 0.43 �0.05 0.43 �0.17 0.43
Indemnity ownership 0.20 0.58 0.17 0.58 0.22 0.58
Number of physician arrangements 0.29 0.15 M 0.38 0.15� 0.30 0.15�

Outpatient/inpatient ratio �0.98 0.81 �1.47 0.81 M �1.10 0.80
Outpatient visits (adjusted by beds) 0.80 0.32� 0.85 0.33�� 0.85 0.32��

Years of formal involvement in QI 0.84 0.26�� 1.00 0.26��� 0.85 0.26��

No governing board �2.34 2.00 �2.16 2.01 �2.52 2.00
Metropolitan statistical area 0.08 0.12 0.16 0.12 0.11 0.12
Total expenses for QI (adjusted by beds) 0.00 0.00 0.00 0.00 0.00 0.00
Diffusion of QI across hospital units 0.08 0.03� 0.21 0.10�

Percentage of FTEs on QI teams 0.52 0.85 1.09 0.84
Percentage of managers on QI teams 0.58 0.53 0.80 0.53
Percentage of physicians on QI teams �1.92 0.72�� �2.18 0.72��

Number of guidelines developed 0.34 0.16� 0.34 0.16�

Use of QI tools 1.26 0.37��� 1.37 0.37���

CQI approach to improvement 0.43 0.27 0.48 0.26 M
Physician use of guidelines �1.90 1.75 �1.92 1.75
Use of QI data by conditions/procedures �1.12 0.40�� �1.14 0.40��

N 1722 1722 1722
Adjusted R-squared 0.25 0.17 0.20

M p< 0.10; �p< 0.05; ��p< 0.01; ���p< 0.001.
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However, one QI intensity measure, more extensive use of QI data, displayed a negative and significant

association with average cash flow. Percentage of hospital staff participating on QI teams, percentage of

senior managers participating on QI teams, hospital approach to quality improvement and physician

use of guidelines did not show statistically significant associations with average cash flow. Finally, it is

noteworthy that length of hospital experience with QI was positively related to average cash flow over

the study period.

Table 4 displays results of the models predicting volatility of hospital cash flow over the 5-year study

period. Taken as a whole, both QI scope and intensity were less robust predictors of this dependent

variable than they were of average cash flow. Only one scope variable and two intensity variables were

associated with volatility in cash flow. Specifically, diffusion of QI across hospital units (scope) and

number of guidelines developed (intensity) were negatively associated with profit volatility in

hospitals. These associations were in the direction predicted by hypotheses. However, more extensive

use of data by QI teams was associated with greater volatility in hospital cash flow. Finally, the longer a

hospital’s experience with QI programs, the lower the volatility in hospital cash flow.

Table 4. GLM regression of cash flow variability on hospital QI practices

Full Model Scope Intensity

Beta SE Beta SE Beta SE

Intercept 7.88 0.82��� 8.16 0.73��� 7.60 0.81���

Market concentration �1.25 0.42�� �1.18 0.42�� �1.27 0.42��

Perceived number of hospital competitors �0.22 0.34 �0.33 0.34 �0.23 0.34
Perceived hospital competition intensity 0.14 0.07� 0.15 0.07� 0.14 0.07�

Managed care penetration 0.34 0.72 0.37 0.72 0.33 0.72
Pct of patients private managed care �0.04 0.02 �0.04 0.02 �0.04 0.02
Teaching hospital status (binary) �0.06 0.27 �0.25 0.26 �0.06 0.27
Private ownership �0.22 0.25 �0.33 0.25 �0.19 0.25
HMO ownership �0.07 0.27 �0.10 0.27 �0.08 0.27
PPO ownership �0.18 0.26 �0.20 0.26 �0.15 0.26
Indemnity ownership 0.14 0.34 0.18 0.35 0.14 0.34
Number of physician arrangements �0.12 0.09 �0.16 0.09 M �0.13 0.09
Outpatient/inpatient ratio �0.82 0.48 M �0.70 0.48 �0.85 0.48 M
Outpatient visits (adjusted by beds) �0.51 0.19�� �0.53 0.19�� �0.51 0.19��

Years of formal involvement in QI �0.56 0.16��� �0.60 0.16��� �0.58 0.16���

No governing board 0.42 1.19 0.35 1.20 0.41 1.20
Metropolitan statistical area 0.11 0.07 0.08 0.07 0.13 0.07 M
Total expenses for QI (adjusted by beds) 0.00 0.00 M 0.00 0.00� 0.00 0.00 M
Diffusion of QI across hospital units �0.15 0.06� �0.16 0.06��

Percentage of FTEs on QI teams 0.02 0.51 �0.04 0.50
Percentage of managers on QI teams �0.36 0.32 �0.33 0.32
Percentage of physicians on QI teams �0.14 0.43 �0.05 0.43
Number of guidelines developed �0.27 0.09�� �0.27 0.09��

Use of QI tools �0.35 0.22 �0.38 0.22 M
CQI approach to improvement 0.14 0.16 0.01 0.15
Physician use of guidelines 1.88 1.05 M 1.68 1.05
Use of QI data by conditions/procedures 0.52 0.24� 0.46 0.24 M

N 1720 1720 1720
Adjusted R-squared 0.20 0.16 0.15

M p< 0.10; �p< 0.05; ��p< 0.01; ���p< 0.001.
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Hospital cost per case

When cost per case is used as a measure of hospital performance, our results again provide general

support our hypotheses that QI scope and intensity are related to better hospital performance. As

predicted, results in Table 5 indicate that higher proportions of hospital staff and senior managers on QI

teams (scope) are associated with lower average cost per case over the 5-year study period.With respect

to QI intensity, both number of guidelines employed by the hospital and QI emphasis over quality

assurance are negatively associated with average cost per case over the study period. Unexpectedly,

however, greater physician use of guidelines was associated with higher average cost per case. Results

in Table 6 suggest that only hospital emphasis on quality improvement (versus quality assurance) is

significantly associated with volatility in cost per case. The negative sign of the coefficient of QI

emphasis is consistent with our prediction. Finally, the greater the hospital’s experience with QI

programs, the lower the volatility in hospital cost per case.

Although these results are generally supportive of our hypotheses, the unexpected findings with

respect to physician participation on QI teams and physician use of guidelines warrant further

Table 5. GLM regression of cost per case on hospital QI practices

Full Model Scope Intensity

Beta SE Beta SE Beta SE

Intercept 6121.55 261.69��� 5784.10 231.56��� 6067.19 258.20���

Market concentration �512.72 133.40��� �521.84 133.65��� �501.47 133.52���

Perceived number of hospital competitors �283.80 108.27�� �284.73 108.15�� �280.64 108.44��

Perceived hospital competition intensity �11.20 23.17 �14.20 23.18 �12.52 23.18
Managed care penetration �525.53 231.44� �535.21 231.47� �513.39 231.68�

Pct of patients private managed care 5.49 7.46 5.76 7.48 6.08 7.46
Teaching hospital status (binary) 599.80 86.52��� 599.03 84.43��� 629.61 85.88���

Private ownership �444.51 79.55��� �450.85 78.75��� �437.30 79.51���

HMO ownership 20.85 86.49 22.00 86.53 27.69 86.55
PPO ownership �216.58 81.38�� �233.64 81.50�� �215.76 81.31��

Indemnity ownership 1.18 109.72 13.46 109.86 6.65 109.83
Number of physician arrangements �0.05 28.56 5.60 28.42 1.32 28.59
Outpatient/inpatient ratio 312.91 153.46� 328.89 153.06� 316.15 153.08�

Outpatient visits (adjusted by beds) �183.09 61.72�� �185.04 61.88�� �187.83 61.69��

Years of formal involvement in QI �128.23 50.30� �130.38 49.66�� �138.85 50.23��

No governing board 828.84 380.73� 790.35 381.52� 850.43 381.17�

Metropolitan statistical area �2.85 22.53 �6.63 22.30 �4.68 22.18
Total Expenses for QI (adjusted by beds) 0.00 0.01 0.00 0.01 0.00 0.01
Diffusion of QI across hospital units 19.62 20.19 9.60 18.87
Percentage of FTEs on QI teams �309.16 161.26� �339.28 160.02�

Percentage of managers on QI teams �213.47 101.33� �217.91 100.43�

Percentage of physicians on QI teams 152.16 136.75 145.55 136.49
Number of guidelines developed �66.06 29.70� �61.50 29.68�

Use of QI tools 112.14 71.17 87.34 70.68
CQI approach to improvement �147.51 51.66�� �155.80 49.22��

Physician use of guidelines 920.80 333.43�� 910.50 333.14��

Use of QI data by conditions/procedures 2.17 76.40 2.06 76.18

N 1721 1721 1721
Adjusted R-squared 0.28 0.23 0.25

M p< 0.10; �p< 0.05; ��p< 0.01; ���p< 0.001.
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examination. By introducing interaction terms in the models (e.g., physician use of guidelines � years

of formal involvement in QI), we first examined whether length of experience with QI programs

moderated the relationship between the physician variables and organizational performance. For

example, does it take time for physicians to become accustomed to working within a QI model and thus

for QI to have an impact on organizational performance? None of the interaction terms proved to be

statistically significant. Second, by introducing a squared term for the physician variables in the

models, we explored whether the relationship of the physician variables to organizational performance

would assume a non-linear form such that a threshold of physician participation in QI teams or use of

guidelines would be necessary before an impact on organizational performance is observed. The results

of this analysis suggest that a non-linear relationship exists between physician use of guidelines and

organizational performance for all four organizational performance measures. However, the plots of

these significant non-linear associations reveals that the strength of the negative association between

physician use of guidelines and organizational performance actually increases as the number of

guidelines in use by physicians increases.

Table 6. GLM regression of cost per case variability on hospital QI practices

Full Model Scope Intensity

Beta SE Beta SE Beta SE

Intercept 1071.01 121.98��� 948.47 107.56��� 1056.06 120.04���

Market concentration 10.49 61.95 8.30 61.92 12.21 61.88
Perceived number of hospital competitors �60.40 50.48 �62.30 50.31 �61.05 50.45
Perceived hospital competition intensity 10.59 10.78 9.52 10.76 9.86 10.76
Managed care penetration 69.25 107.43 62.12 107.19 75.97 107.32
Pct of patients private managed care �3.08 3.47 �2.98 3.47 �2.75 3.46
Teaching hospital status (binary) 42.26 40.27 40.09 39.18 41.81 39.89
Private ownership �104.77 36.91�� �108.91 36.47��� �105.21 36.81��

HMO ownership �7.94 40.29 �7.91 40.22 �9.70 40.24
PPO ownership �67.44 37.86 M �72.86 37.82 M �66.64 37.75 M
Indemnity ownership 39.35 50.92 42.10 50.86 36.84 50.86
Number of physician arrangements �17.67 13.27 �16.93 13.18 �18.07 13.26
Outpatient/inpatient ratio 64.80 71.27 77.50 70.92 75.32 70.95
Outpatient visits (adjusted by beds) �51.81 28.81 M �52.85 28823.63 M �54.78 28.74 M
Years of formal involvement in QI �136.11 23.33��� �137.06 22.98��� �135.67 23.26���

No governing board 107.57 176.55 93.63 176.51 111.48 176.38
Metropolitan statistical area �5.63 10.45 �7.11 10.32 �8.12 10.27
Total expenses for QI (adjusted by beds) 0.02 0.01�� 0.02 0.01��� 0.02 0.01��

Diffusion of QI across hospital units 2.49 9.38 �1.58 8.75
Percentage of FTEs on QI teams 57.45 74.79 39.82 74.04
Percentage of managers on QI teams �60.96 47.07 �65.53 46.55
Percentage of physicians on QI teams 59.77 63.42 63.20 63.15
Number of guidelines developed �18.27 13.80 �17.50 13.76
Use of QI tools 15.10 33.03 11.88 32.74
CQI approach to improvement �52.22 24.00� �49.36 22.82�

Physician use of guidelines 253.50 154.89 254.61 154.43 M
Use of QI data by conditions/procedures 34.13 35.47 34.81 35.31

N 1715 1721 1721
Adjusted R-squared 0.15 0.14 0.15

M p< 0.10, �p< 0.05, ��p< 0.01, ���p< 0.001.
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Discussion

Hospitals operate on the assumption that improving clinical processes through QI will improve

financial performance by reducing variability in care process/inputs, thereby increasing efficiency, and

by improving the competitive position of the hospital by improving the quality of the services provided

and making the hospital more attractive to patients and payers. Our results suggest that QI has a

measurable impact on measures of hospital organizational performance and that approaches to QI that

emphasize learning and those that emphasize control are both important to positive performance in

these settings. Hospitals that implement QI effectively can reasonably expect, ceteris paribus, to

improve their financial and cost performance, or at least not to place the hospital at risk for investing in

quality improvement. However, these outcomes are to some extent relative to the specific dimension of

QI. Widespread physician participation and uniform compliance, for example, do not appear to be

necessary for success, and may, in fact, result in poorer performance. Claims that investment in quality

improvement damages the financial performance of hospitals may be largely unfounded. This

conclusion is reinforced by the finding that monetary investment in QI programs does not appear to be

significantly related to hospital financial performance.

These results are generally consistent with the work of researchers in other industries who provide

evidence that effective QI implementations improve organizational financial performance (Hendricks

& Singhal, 1996, 2001; Ittner & Larcker, 1996). Ours is one of the very few studies, however, that has

examined these issues in the hospital industry with objective financial data and specific measures of QI

implementation. Investing in a broader, deeper and more mature QI program should result in higher

quality of care with little negative impact and some improvement to the hospital’s financial situation.

Although our findings do not suggest a dramatic improvement in financial performance for hospitals as

a function of QI implementation, they are important in terms of setting realistic expectations for what

QI programs can deliver. For example, those responsible for implementing QI programs can reasonably

claim that QI will not damage the hospitals financial position, but at the same time neither will it result

in substantial financial improvements. In a related vein, based on our findings, hospitals may be better

able to estimate the cost-benefits associated with QI by assessing which implementation dimensions are

associated with better or poorer financial performance. Such costs may take the form of training,

information and performance measurement systems, or redeployment of resources. Although such

costs have been well known by hospitals and other firms for some time, information on the possible

financial benefits has been scarce.

Less evidence was found for the effects of QI implementation on financial volatility relative to

average financial performance, although more extensive diffusion of guidelines and participation in QI

efforts across multiple hospital units appears to be related to greater stability of cash flow. This may be

the case because institutionalizing QI in hospitals serves to provide the deep changes in routines and

practices necessary to reduce performance volatility. It may also suggest that the hospitals have

achieved an important balance between sustaining effective practice routines and the ability to change

and adapt to problems and changing conditions.

One curious and somewhat anomalous finding was that physician participation in QI teams was

negatively associated with hospital cash flow and physician use of guidelines was positively associated

with cost per case. This may reflect the tendency for physicians to emphasize quality over cost in most

situations, or alternatively that high cost hospitals tend to be those that also are engaged in widespread

QI efforts. Controlling for teaching status, however, somewhat mitigates this second explanation.

Whatever the explanation, the consequences of these findings may be significant for hospitals and their

quality improvement efforts. Many believe that lack of physician involvement represents the single

most important obstacle to the success of hospital quality improvement (Berwick, Godfrey, &
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Roessner, 1990; Blumenthal & Edwards, 1995; Board, 1992; Health Care Advisory Board, 1992;

McLaughlin & Kaluzny, 1994; Shortell, 1995). Physicians play a central role in clinical resource

allocation decisions and possess the clinical expertise needed to differentiate appropriate from

inappropriate variation in care processes. Yet, reports indicate that physicians are reluctant to

participate in QI projects due to distrust of hospital motives, lack of time, and fear that reducing

variation in clinical processes will compromise their ability to vary care to meet individual needs

(Blumenthal & Edwards, 1995; Shortell, 1995; Shortell et al., 1995a). Study results suggest that

widespread physician participation in QI teams, while perhaps desirable, might not be necessary.

Widespread participation of hospital staff and senior managers, it seems, is more important, at least for

the hospital-level performance indicators examined here. Rather than attempting to mobilize much of

the medical staff, hospital leaders could perhaps secure needed physician input by involving selected

physicians on an as-needed basis.

A consistent predictor of positive financial performance was the hospital’s experience with QI

programs. The longer a hospital’s involvement with QI, the higher the cash flow and the lower the cost

per case. QI experience also appears to lower the volatility of these important financial performance

indicators. This may suggest a process of organizational learning by which hospitals may initially

experience negative performance as routines and practices change at the institutional level, but once

fully institutionalized, have a positive impact on performance. It is also interesting to note that hospital

investment in quality improvement did not have an appreciable impact on level of hospital financial

performance, but consistently and negatively affected the stability of both cash flow and cost per case.

Clearly, financial performance is not the only valid measure of the value of QI programs in hospitals.

Quality of care, customer/patient satisfaction, and service improvement may also indicate the value

added by QI programs. However, many of the arguments against QI have been based on the premise

that such programs are expensive and divert scarce resources from other more profitable activities and

investments. This has proved not to be the case in our study and therefore should provide proponents of

QI with a much stronger position for arguing their case.

Finally, our study results also suggest that a blended approach combining both control and learning

approaches to QI might prove most beneficial. This is particularly important in light of the unusual

combination of low tolerance for error and relatively uncertain diagnostic and therapeutic technologies

that characterize hospital production.
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