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Abstract

This research is the first to empirically test the causal relationships in the Malcolm Baldrige National Quality Award (MB-
NQA) Health Care Pilot Criteria. The Baldrige model of quality management for the health care industry is tested here using
data from 220 US hospitals. Results of confirmatory structural equation modeling show that many of the hypothesized causal
relationships in the Baldrige model are statistically significant. For example, Leadership (Baldrige Category 1.0) is identi-
fied as a driver of all components in the Baldrige System, including Information and Analysis, Strategic Planning, Human
Resource Development and Management, and Process Management. This study also clarifies and improves understanding of
within-System performance relationships. Baldrige components of Leadership and Information and Analysis are significantly
linked with Organizational Performance Results while Human Resource Development and Management and Process Man-
agement significantly link with Customer Satisfaction. In addition, a comprehensive “measurement model” grounded in the
Baldrige Health Care Criteria for the 28 dimensions of measurement is developed, tested, and found to be valid and reliable.
This valid and reliable measurement model allows a fair test of the “structural model”, which tests the relationships among
the Baldrige model constructs. Ten major findings and future research ideas are discussed. © 2001 Elsevier Science B.V. All
rights reserved.
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1. Introduction

In 1987, the Malcolm Baldrige National Qual-
ity Award (MBNQA) was introduced in the US to
promote quality awareness and practices, and to rec-
ognize and publicize the quality achievements of US
companies (NIST, 1999). Since then, the original
MBNQA has been conferred to firms in three cate-
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gories: (1) manufacturing; (2) service, and (3) small
business. Separate Baldrige Criteria designed specif-
ically for health care and education organizations
were introduced in 1995 (NIST, 1995b,c), and the
first applications for awards in these categories were
accepted in 1999 (NIST, 1999). There were no health
care or education winners in 1999 or 2000.

Since 1995, tens of thousands of copies of the
Baldrige Health Care Criteria have been distributed
by the National Institute of Standards and Technology
(NIST), an indication of health care organizations’
interest in both the Baldrige Award and in using the
criteria for self-assessment and improvement. Health
care researchers, encouraged by case study success
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stories, have called for evidence from large-scale
studies on the effectiveness of quality management
programs such as Total Quality Management and
the Baldrige Criteria in their industry (Bigelow and
Arndt, 1995, 2000; Motwani et al., 1996; Gann and
Restuccia, 1994). This study addresses that need.

The MBNQA Pilot Health Care Criteria consist
of seven measurement categories, each assigned a
point value as defined in the Award Criteria (NIST,
1995c). Hundreds of quality experts using consensus
expert opinion allocated 1000 points among the seven
Baldrige categories and subcategories (dimensions).
The published Baldrige Health Care model (NIST,
1995c) is shown in Fig. 1. The general MBNQA the-
ory that “Leadership drives the System which creates
Results” suggests that the performance relationships
in Fig. 1 are recursive. A recursive causal model is
one that contains no reciprocal causation (two-headed
arrows) or feedback (circular) loops (Bollen, 1989,
p. 81). When Baldrige quality experts defined the per-
formance relationships among the seven categories,

Fig. 1. Published Baldrige Health Care Pilot Criteria framework.

uncertain of the true direction of causation, they de-
faulted to the premise that all categories are related
and used two-headed arrows among all Baldrige
categories (see Fig. 1).

We hypothesize that the seven Baldrige categories
are related in a recursive causal model and that the sign
of each path coefficient is positive. So, for example,
Leadership’s direct effects in the causal model (see
Fig. 1) are represented in two ways: (1) as the Lead-
ership score increases, the scores of the four System
categories increase, and (2) as the Leadership score in-
creases, the two Results category scores should also in-
crease. Leadership’s indirect effects are represented by
(3) increases in the Leadership score causing the Re-
sults scores to increase through Leadership’s influence
on the System. The Criteria categories define Leader-
ship (Category 1.0), the System (Categories 2.0, 3.0,
4.0, 5.0), and Results (Categories 6.0, 7.0), as shown
in Table 1. The award criteria are studied to determine
if the Baldrige theory of relationships among the seven
Baldrige categories are supported in US hospitals.
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Table 1
Baldrige categories, scale reliability and variance explained

Baldrige categories and scales Cronbach’s alpha Variance
explained (%)a

1.0 Leadership
1.1 Senior Executive and Health Care Staff Leadership 0.81 (5)b 56
1.2 Leadership System and Organization 0.77 (3) 68
1.3 Public Responsibility and Citizenship 0.76 (4) 59

2.0 Information and Analysis
2.1 Management of Information and Data 0.91 (5) 75
2.2 Performance Comparisons and Benchmarking 0.84 (3) 76
2.3 Analysis and Use of Organizational-Level Data 0.90 (6) 67

3.0 Strategic Planning
3.1 Strategy Development 0.93 (5) 78
3.2 Strategy Deployment 0.89 (4) 76

4.0 Human Resource Development and Management
4.1 Human Resource Planning and Evaluation 0.86 (4) 70
4.2 Employee/Health Care Staff Work Systems 0.80 (4) 64
4.3 Employee/Health Care Staff Education, Training, and Development 0.89 (4) 75
4.4 Employee/Health Care Staff Well-Being and Satisfaction 0.87 (5) 66

5.0 Process Management
5.1 Design and Introduction of Patient Health Care Services 0.91 (5) 74
5.2 Delivery of Patient Health Care 0.86 (4) 71
5.3 Patient Care Support Services Design and Delivery 0.81 (3) 72
5.4 Community Health Services Design and Delivery 0.74 (3) 66
5.5 Administrative and Business Operations Management 0.86 (4) 70
5.6 Supplier Performance Management 0.82 (3) 74

6.0 Organization Performance Results
6.1 Patient Health Care Results 0.83 (7) 50
6.2 Patient Care Support Services Results 0.77 (2) 82
6.3 Community Health Services Results 0.85 (2) 87
6.4 Administrative, Business, and Supplier Results 0.78 (7) 46
6.5 Accreditation and Assessment Results 0.79 (2) 82

7.0 Focus on and Satisfaction of Patients and Other Stakeholders
7.1 Patient and Health Care Market Knowledge 0.83 (5) 71
7.2 Patient/Stakeholder Relationship Management 0.84 (4) 68
7.3 Patient/Stakeholder Satisfaction Determination 0.89 (5) 70
7.4 Patient/Stakeholder Satisfaction Results 0.87 (4) 72
7.5 Patient/Stakeholder Satisfaction Comparison 0.82 (3) 74

a Proportion of variance explained by the first principal component.
b Number of scale items is indicated in parentheses.

The objectives of this study of the Baldrige Pilot
Health Care model are to: (1) develop a comprehen-
sive measurement model, with associated constructs
and scales, that accurately captures the content of the
MBNQA Health Care Criteria; (2) address whether
the seven Baldrige Health Care categories, which are
patterned after the criteria of the original (industrial)
Baldrige Award (NIST, 1995c, p. 2), represent a good

model for health care organizations; and (3) provide
insight into the strength and direction of causation
among the seven Baldrige categories. The insights
gained into these objectives should contribute to the
quality management, performance measurement, and
health care literature.

While the seven categories and the associated struc-
tural (causal) model in the original and health care
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criteria are similar, the specific measures addressed
within each category (i.e. the measurement model)
are significantly different. For example, the original
Baldrige Criteria (1995a) most applicable to manufac-
turing define the customer as the buyer of goods and
services whereas the Baldrige Health Care Criteria
(1995c) define the customer as the patient, patients’
family, community, governments, third-party payers,
investors, and health science students. Hence, the
customer-driven measures used to develop the scales
and measurement model for the Baldrige Health Care
Criteria are different than for the original Baldrige
Criteria. Please see Meyer and Collier (1998) for
other differences.

This paper is organized in the following manner. Af-
ter a discussion of the relevant literature, the research
hypotheses and the methodologies used to test them
are presented. Next, the research results and a discus-
sion of them are provided, as well as implications for
hospital administrators. The article ends by summa-
rizing key findings and proposing future directions for
research.

2. Literature review

This study examines the theory and performance re-
lationships in the Baldrige Health Care Criteria. We
could find no published studies that use the Baldrige
Health Care Criteria as a basis of measurement or eval-
uation. All previous research on the Baldrige Criteria
to date, including all studies discussed here, is based
on the original (industrial) Criteria. We discuss rel-
evant studies from both the non-health care (mostly
manufacturing) and health care literature, and how
they relate to the research study reported here. Note
that the measurements needed to evaluate the 28 di-
mensions of the Health Care Criteria are different than
for the original Baldrige Criteria. For more discussion
on the specific differences between the original and
Health Care Criteria, and the manufacturing and health
care environments, see Meyer and Collier (1998).

2.1. Non-health care studies

Several studies present empirical analyses of the
original Baldrige Criteria in the manufacturing envi-
ronment and provide evidence that the performance

relationships observed in the Baldrige causal model
are supported in US firms. Wilson and Collier (2000),
Wilson (1997), and Handfield and Ghosh (1995) report
empirical support for numerous causal relationships
among the seven categories of the Baldrige model in
the manufacturing environment. All three studies use
structural equation modeling to show that the Baldrige
Category for Leadership has a positive causal influ-
ence on each of the System categories. Additionally,
Wilson and Collier report System categories for In-
formation and Analysis and Process Management
significantly influence both customer satisfaction
and financial results. Handfield and Ghosh (1995)
find that Process Management and Strategic Plan-
ning significantly influence customer satisfaction, and
Human Resource Management influences business
results.

Wilson and Collier (2000) report the Baldrige causal
model (NIST, 1995a) explains 46% of variance in cus-
tomer satisfaction and 39% of variance in financial
performance, while Handfield and Ghosh’s test of the
Baldrige model explains 15% of the variation in fi-
nancial performance. These findings provide statisti-
cal support for the Baldrige theory of performance re-
lationships depicted in the Baldrige causal model. Ad-
ditional studies include Dow et al. (1999) and Samson
and Terziovski (1999) who use the Baldrige Criteria,
as well as other frameworks from the Total Quality
Management (TQM) literature, to study manufactur-
ing firms in Australia and New Zealand.

Pannirselvam et al. (1998) report an empirical
analysis of data from the Arizona Governor’s Quality
Award (AGQA), whose criteria mirror the original
Baldrige Criteria (with only minor editing). Their
objective is to provide evidence of validity for the
AGQA model and to generalize the validity to the
MBNQA Criteria. Three or four award examiners
scored each of the 69 applications for the AGQA,
resulting in 272 scored applications, constituting the
study sample. Pannirselvam et al. (1998) evaluate
content, construct, and predictive validity using liter-
ature review, confirmatory factor analysis, and canon-
ical correlation, respectively. They conclude that the
MBNQA measurement model (vis-à-vis AGQA data)
is reliable and valid. Pannirselvam et al. (1998) do not
evaluate dependent relationships among the Baldrige
categories (i.e. the structural model), but their study
provides empirical evidence that the Baldrige Criteria
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provide a useful and valid model of quality manage-
ment for organizations.

2.2. Health care studies

While no published studies have used the Baldrige
Health Care Criteria as a framework of analysis, re-
searchers have used the original (industrial) Baldrige
Criteria to study quality management in hospitals.
Shortell et al. (1995) study relationships among or-
ganizational culture, quality improvement, and out-
comes in 61 US hospitals. They use scales loosely
based on the Leadership (1.0) and System Categories
(2.0, 3.0, 4.0, 5.0) of the original Baldrige Criteria
to measure the extent of TQM implementation in
hospitals, i.e. what they term “the quality improve-
ment process”. They develop six scales to measure
leadership, information and analysis, strategic quality
planning, human resource management (two scales),
and quality management. These scales, which include
an unknown number of questions, are loosely based
on the content of the original Baldrige Criteria, but
not all of the scales directly correspond to Baldrige
categories.

About 7000 hospital employees indicated their level
of agreement (on a Likert-type scale) for each ques-
tion, and each hospital’s score was calculated as an av-
erage of all responses from that hospital. Shortell et al.
(1995) do not describe how scale scores are obtained,
but they average the six scale scores of each hospital
to obtain a measure which they term “degree of quality
improvement (QI) implementation” (p. 386), a concept
not associated with the Baldrige Criteria. Shortell et al.
(1995) use path analysis to show that 54% of variation
in QI implementation scores is explained by hospital
culture and implementation approach. Hospital cul-
ture is defined as group, developmental, hierarchical,
or rational (Quinn and Kimberley, 1984), and imple-
mentation approach is defined by approach to change,
administrative orientation, employee involvement, de-
partment involvement, and physician involvement.

Carman et al. (1996) attempt to identify and as-
sess the ingredients that lead to successful imple-
mentation of TQM programs in hospitals, using
employee perceptions to determine how well Baldrige
constructs predict hospital performance. They use
Shortell et al. (1995) scales which are based on their
“conceptualization of the Baldrige schema” to mea-

sure “quality improvement outputs” in hospitals (Car-
man et al., 1996, p. 54). They use eight scales that
are loosely based on Baldrige categories to measure
leadership, information and analysis, strategic qual-
ity planning, education (not a Baldrige Category, but
a dimension of Category 4.0), empowerment (not
a Baldrige Category, but a dimension of Category
4.0), management of the quality improvement process
(analogous to Category 5.0), quality results (analo-
gous to Category 6.0), and customer satisfaction. An
argument can be made that the scales used by Shortell
et al. (1995) and Carman et al. (1996) do not accu-
rately represent the Baldrige categories, but rather that
they are ‘similar to’ the Baldrige categories. Carman
et al. (1996) do not report the number of questions
used to construct the scales or the methodology used
to calculate scale scores.

Carman et al. (1996) use the Baldrige-like con-
structs described above to predict performance mea-
sures of changes over 1–3 years in the following:
patient satisfaction, adjusted cost per admission,
market share, average length of stay, and labor pro-
ductivity. Regression analysis revealed that none of
the Baldrige constructs significantly predicts the per-
formance measures. Regression path weights and
significance levels are not reported, making further
interpretation of the results impossible. While Car-
man et al. (1996) study fails to tie TQM practices to
their tested outcome measures, their constructs are
only loosely based on the Baldrige Criteria, and thus,
do not provide an accurate test of the performance
relationships in the Baldrige model.

Additionally, Carman et al. (1996) provide evidence
that hospital employee self-reported data are reliable
by comparing them with the observations of teams of
two to five senior investigators who spent 2.5 days
at each study hospital. The two data sets are found
to be significantly correlated (r = 0.64, P < 0.05).
This finding supports the use of hospital employee
self-reported data as a reliable source of information.

Jennings and Westfall (1994) describe how a
self-assessment consulting tool based on the original
Baldrige Criteria can help hospitals benchmark against
other hospitals. The unpublished self-assessment tool,
which consists of 99 questions, includes a scale for
each of the 28 original Baldrige dimensions. (The
number of questions used in these scales is not
reported in Jennings and Westfall (1994), but is
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ascertained from a questionnaire supplied by the
authors). All hospital employees at 25 participating
hospitals were asked to complete a survey, indicat-
ing their level of agreement with each question on
a seven-point Likert-type scale. The authors do not
describe how these multiple responses are compiled
or how scale scores are calculated, but report that
the scales are reliable with Cronbach’s alpha values
ranging from 0.63 to 0.88. They did not evaluate
relationships among the Baldrige categories (i.e.
the structural model). Jennings and Westfall (1994)
measurement scales are not adequate for the study
presented here because they are based on the original
Baldrige Criteria, not the Health Care Criteria.

Carman et al. (1996), Shortell et al. (1995), and
Jennings and Westfall (1994) use the original Baldrige
Criteria most applicable to manufacturing (1995a) and
do not use or test the MBNQA Health Care Criteria
(1995c). They use only portions of the original criteria
to study the health care environment, do not always
fully present their statistical results, and sometimes
depart from the content and logic of the original and
Health Care Baldrige Criteria.

3. Research hypotheses

The research hypotheses tested here provide a com-
prehensive evaluation of the theory and performance
relationships proposed in the Malcolm Baldrige Na-
tional Quality Award Health Care Pilot Criteria (NIST,
1995c). These hypotheses address specific causal re-
lationships among the seven Baldrige categories. As
described previously, Baldrige theory is that “Lead-
ership drives the System which creates Results”.
Therefore, specific research hypotheses are written
to test these directional relationships, from Leader-
ship to each of the other measurement categories in
the Baldrige model (hypotheses 1 through 5), and
from each of the System categories to each of the
two Results categories (hypotheses 10 through 17).
Additionally, within-System hypotheses (hypotheses
7 through 9) test Baldrige theory that management
systems should be “built upon a framework of mea-
surement, information, data, and analysis” (NIST,
1995c, p. 4). Finally, the last hypothesis (hypothe-
sis 18) tests Baldrige theory that improving internal
capabilities and organizational performance results

leads to improved external performance (customer
satisfaction). The location within the Baldrige model
of each hypothesis is shown in Fig. 2. The Baldrige
Category names and numbers (in parentheses) are
given in each hypothesis, as well as the structural
path as specified in Fig. 2.

H1 Leadership (1.0) has a positive influence on
Information and Analysis (2.0) [γ11 > 0]

H2 Leadership (1.0) has a positive influence on
Strategic Planning (3.0) [γ21 > 0]

H3 Leadership (1.0) has a positive influence on
Human Resource Development and
Management (4.0) [γ31 > 0]

H4 Leadership (1.0) has a positive influence on
Process Management (5.0) [γ41 > 0]

H5 Leadership (1.0) has a positive influence on
Organizational Performance Results (6.0)
[γ51 > 0]

H6 Leadership (1.0) has a positive influence on
Focus on and Satisfaction of Patients and
Other Stakeholders (7.0) [γ61 > 0]

H7 Information and Analysis (2.0) has a positive
influence on Strategic Planning (3.0) [β21 > 0]

H8 Information and Analysis (2.0) has a positive
influence on Human Resource Development
and Management (4.0) [β31 > 0]

H9 Information and Analysis (2.0) has a positive
influence on Process Management (5.0)
[β41 > 0]

H10 Information and Analysis (2.0) has a positive
influence on Organizational Performance
Results (6.0) [β51 > 0]

H11 Information and Analysis (2.0) has a positive
influence on Focus on and Satisfaction of
Patients and Other Stakeholders (7.0) [β61 > 0]

H12 Strategic Planning (3.0) has a positive influence
on Organizational Performance Results (6.0)
[β52 > 0]

H13 Strategic Planning (3.0) has a positive influence
on Focus on and Satisfaction of Patients and
Other Stakeholders (7.0) [β62 > 0]

H14 Human Resource Development and
Management (4.0) has a positive influence on
Organizational Performance Results (6.0)
[β53 > 0]

H15 Human Resource Development and
Management (4.0) has a positive influence on
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Fig. 2. Testable structural equation model to test causal relationships in Baldrige Health Care framework.

Focus on and Satisfaction of Patients and
Other Stakeholders (7.0) [β63 > 0]

H16 Process Management (5.0) has a positive
influence on Organizational Performance
Results (6.0) [β54 > 0]

H17 Process Management (5.0) has a positive
influence on Focus on and Satisfaction of
Patients and Other Stakeholders (7.0)
[β64 > 0]

H18 Organizational Performance Results (6.0) has a
positive influence on Focus on and
Satisfaction of Patients and Other
Stakeholders (7.0) [β65 > 0]

Each of these 18 hypothesized relationships is sup-
ported by the general theory that “Leadership drives
the System which creates Results”. The general the-
ory guides our assumption of (1) a recursive casual
model, and (2) the direction of each of the 18 specific
hypotheses. The structural model shown in Fig. 2 tests
these research hypotheses and therefore, is a test of
theory verification for the Baldrige Pilot Health Care
Criteria.

4. Research methodology

Structural equation modeling, which is used to test
the research hypotheses, consists of two components,
a measurement model and a structural model (Hair
et al., 1995; Hoyle, 1995; Bollen and Long, 1993;
Bollen, 1989). The measurement model includes the
relationships between the dimensions (Baldrige sub-
categories) and the questionnaire items (indicators)
that operationalize measurement of those dimensions.
For this study, the measurement model includes the
28 dimensions of the Baldrige Health Care Criteria, as
shown in Table 1, and the 115 questionnaire items (see
Appendix A) that comprise the measurement scales
for the dimensions. The results of statistical tests for
the structural model are valid only if the measure-
ment model uses reliable scales that accurately mea-
sure the content of the MBNQA Health Care Criteria.
The structural model consists of the relationships that
link the Baldrige dimensions to their respective cat-
egories as well as the dependent causal relationships
that link the seven Baldrige categories to one another
(see Fig. 2).



www.manaraa.com

410 S.M. Meyer, D.A. Collier / Journal of Operations Management 19 (2001) 403–425

We use a two-stage process of structural equation
modeling described by Hair et al. (1995, p. 635).
First, the measurement model is estimated using
principal component analysis to obtain a component
score for each of the 28 Baldrige dimensions. Sec-
ond, the structural model is estimated. Adopting this
two-stage modeling approach helps maintain the va-
lidity and reliability of the Baldrige measurement
model. The statistical significance of the structural
paths addresses the research hypotheses (see Fig. 2).

In this study, we measure the content, philosophy,
and intent of the most well-known quality award in
the US. Therefore, considerable effort was invested to
ensure the questionnaire items accurately measure the
28 dimensions of the Baldrige Health Care Criteria
(i.e. content validity). Measurement model content va-
lidity is important because research conclusions based
on the structural model analysis assume the measure-
ment model validly measure the Baldrige Criteria. De-
velopment of the questionnaire, pilot test, and main
study are described below.

4.1. Questionnaire

Several steps were taken to ensure the question-
naire used in this study, which provides a valid mea-
surement of the Baldrige Health Care Criteria. The
measurement of each of the 28 Baldrige Health Care
dimensions, which cannot be measured directly, was
operationalized using a scale, or set of questions.
Each scale was developed based on a thorough review
and understanding of the criteria, and the content
and wording of the items are directly traceable to
the Baldrige Health Care Criteria (Meyer, 1998). The
number of items (questions) in each scale was deter-
mined by ensuring that the content of the dimension is
adequately addressed. Because the Baldrige Criteria
do not prescribe particular methodologies or practices,
the items address whether relevant management and
quality issues are addressed rather than how they are
addressed. For example, a scale item for Dimension
2.1 (see Table 1 and Appendix A) asks whether infor-
mation systems are used to support front line workers
(rather than specifying whether a particular technol-
ogy, such as bedside computer terminals, is used). The
items used in the scale for Dimension 5.6 Supplier
Performance Management are based on a scale from
Flynn et al. (1994). Each item is measured using a

seven-point Likert-type scale. Seven-point scales are
used because research indicates they are most easily
completed by respondents (Matell and Jacoby, 1971;
Matell and Jacoby, 1972), while providing reliable
data (Lissitz and Green, 1975; Jenkins and Tabor,
1977). Several hospital quality administrators as-
sisted with pre-testing the questionnaire and provided
valuable feedback in terms of wording and useful
performance measures to include in the questionnaire.

These steps help to establish content validity and
ground the questionnaire in the MBNQA Health Care
Pilot Criteria (NIST, 1995c). For example, Dimension
1.1 uses the following survey question: Our senior ex-
ecutives are accessible to patients. This question is
tied to Baldrige Health Care Dimension 1.1 note (2)
that states, “Activities of senior executives include in-
teracting with patients”. All survey questions are tied
to specific criteria in the 1995 Baldrige Health Care Pi-
lot Criteria (see Appendix B in Meyer, 1998) or other
research (Flynn et al., 1994). The survey questions,
scales and component loadings are shown in Appendix
A.

51 hospitals participated in a pilot test that was con-
ducted to test the reliability of the measurement scales.
Cronbach’s coefficient alpha is one measure used to
evaluate reliability, and a guideline of 0.60 was used
for the new scales in this study (Nunnally, 1978; Flynn
et al., 1990). One questionnaire item each was dropped
from six scales to improve their reliability after de-
termining that doing so did not compromise content
validity. (The dropped items are not reported in Ap-
pendix A). One item was added to a scale with inade-
quate reliability (Dimension 1.3). Alpha values ranged
from 0.56 to 0.96 in the pilot test.

Scale unidimensionality, to ensure that each scale
measures a single construct, was evaluated using
Carmines and Zeller (1979) guidelines: (1) the first
component (from principal component analysis) for
each scale should explain a large proportion of the
variance in the items (at least 40%); (2) subsequent
components should explain fairly equal proportions of
the remaining variance; (3) most of the items should
have large loadings on the first component (at least
0.30); (4) most of the items should have larger load-
ings on the first component than on subsequent com-
ponents. Based on the Pilot test data, the 28 Baldrige
scales all meet Carmines and Zeller (1979) guidelines,
providing further evidence of scale reliability.



www.manaraa.com

S.M. Meyer, D.A. Collier / Journal of Operations Management 19 (2001) 403–425 411

4.2. Main study

General acute care hospitals in the US, also re-
ferred to as community hospitals, compose the pop-
ulation studied here. This study is conducted at the
facility level and each hospital is counted separately
in the sample regardless of its affiliation with a hos-
pital system. There are several reasons for selecting
general acute care hospitals as the study population.
First, there are over 5000 general acute care hospitals
in the US, providing a large population from which to
sample (AHA, 1997). Second, hospitals account for
about 50% of spending in the US health care indus-
try, higher than any other type of health care organi-
zation (Standard and Poor Corporation, 1998). Third,
hospitals provide a wide variety of medical services
and are complex organizations. The Baldrige Criteria
must account for this complexity and the broad range
of human resource, process, and information manage-
ment issues that these organizations face.

Hospitals with fewer than 60 beds were removed
from the study sample because small hospitals usu-
ally have not developed extensive quality management
systems. Additionally, they are not likely to have an
individual identified by a title that reflects a high-level
quality management position. The questionnaire was
only mailed to hospitals with a Director of Quality,
Vice President of Quality, or Quality Manager who
could be identified by name from published sources.

Table 2 shows the number of hospitals in both
the population and the study sample by the bed size

Table 2
Main study sample and respondent characteristics

Number
of beds

Populationa (n) Study
sampleb (n)

Responses (n)

n < 100 2236 (45%) 121 (15%) 32
100–199 1324 (26%) 263 (32%) 72
200–299 718 (14%) 227 (30%) 59
300–399 354 (7%) 83 (10%) 27
400–499 195 (4%) 55 (7%) 20
>500 264 (5%) 65 (8%) 18

Totals 5194 814 228

a Population: US community hospitals; proportion of total pop-
ulation shown in parentheses.

b Sample includes only hospitals with 60 beds or more; pro-
portion of total sample shown in parentheses; source: Hospital
Statistics (AHA, 1997).

categories used by the American Hospital Associa-
tion (AHA, 1997). The percentages of population and
sample hospitals in each category are also given. The
questionnaire was mailed to 814 hospitals. 228 hos-
pitals completed and returned the questionnaire for
a response rate of 28%. Eight of the questionnaires
were missing substantial results data (Categories 6.0
and 7.0) and were not included in further analysis, re-
sulting in a final sample size of 220. A small number
of missing data points were replaced with scale aver-
age scores. This occurred in just 30 of the 6160 (28
scales/response × 220 responses) measured scales.

Non-respondent bias by hospital size, as measured
by number of beds, was assessed. Table 2 shows the
number of sample hospitals and responses in each
AHA size category. The Chi-square test statistic is
not significant (χ2 = 3.41, d.f. = 5, P = 0.64), in-
dicating the response rate in each size category is not
significantly different than expected and there is no
significant bias on this dimension. Non-respondent
bias by hospital ownership (for-profit, non-profit,
government) was also evaluated and is not significant
(χ2 = 4.00, d.f. = 2, P = 0.14).

The reliability of each of the 28 scales used in this
study was re-evaluated based on the main study data
set. Cronbach’s alpha values for the 28 measurement
scales ranged from 0.74 to 0.93, exceeding guidelines
for adequate reliability (Nunnally, 1978; Flynn et al.,
1990), as shown in Table 1. Although, dropping items
from scales would improve some alpha values, no
items were dropped to improve the alpha values given
in Table 1, ensuring the content validity of each mea-
surement scale. The scale for Dimension 1.3 Public
Responsibility and Citizenship had a lower than de-
sirable alpha value based on the pilot test data, as de-
scribed above. The scale is reliable in the main study
sample, with an alpha value of 0.76.

Scale unidimensionality, which was tested and con-
firmed for each scale using the pilot test data, was
re-evaluated in the main study data set using Carmines
and Zeller (1979) guidelines. The percent of variance
explained by the first principal component of each
measurement scale is given in Table 1, addressing
Carmines and Zeller (1979) criterion that the first com-
ponent of each scale explain more than 40% of the
variance in the items. The loading of each item on the
first component of its scale is given in Appendix A.
These loadings show that the scales meet Carmines
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and Zeller (1979) criterion of having item loadings
greater than 0.30. The two remaining criteria (a large
eigenvalue for the first component and small, fairly
equal eigenvalues for subsequent components) are also
evaluated and upheld in the main study data set.

Principal component analysis was used to reduce
item responses to a single score for each of the 28
Baldrige dimensions. Principal component analysis is
a data reduction technique that is useful when the ob-
jective is to summarize most of the original informa-
tion in a smaller number of scores (Hair et al., 1995).
In this case, the first component score for each dimen-
sion is used in further analysis.

5. Statistical results

A confirmatory structural equation analysis is used
to test the pre-specified causal model documented in
Fig. 2. Therefore, the focus of this study is to deter-
mine the strength and significance of the relationships
among the categories of the Baldrige Health Care Cri-
teria as set forth in Fig. 2. Hence, no paths were added
or removed from the tested model to improve model
fit. 80 parameters are estimated in this model with 332
degrees of freedom (see Appendix B).

The input for structural equation model estimation
is a covariance matrix of the 28 dimension scores.
For this study, the covariance and correlation matrices
are identical because they are calculated from stan-
dardized component scores, but covariance and corre-
lation matrices are not identical for non-standardized
data. Estimating the structural model (shown in Fig. 2)
determines the weights of causal paths among the
Baldrige categories based on optimal combinations of
each category’s dimensions. The equations used for
model estimation are shown in Appendix B. Maxi-
mum likelihood estimation, the method employed by
most researchers and the default estimation method in
most structural equation modeling software packages,
is used. The results of model estimation show no re-
dundant parameters and no boundary estimates. No
modifications were made to the model as this was a
strictly confirmatory analysis.

The root mean square error of approximation (RM-
SEA) is a measure of model fit that is not dependent
on sample size (Hair et al., 1995; Browne and Mels,
1994; Steiger, 1990). Many other fit measures (e.g.

Chi-square, goodness of fit index) are highly depen-
dent on sample size. The following guidelines are used
to determine model fit using RMSEA: RMSEA <

0.05, good model fit; 0.05 < RMSEA < 0.10, rea-
sonable model fit; RMSEA > 0.10, poor model fit
(Browne and Mels, 1994, p. 86–87; Browne and Cud-
eck, 1993). The RMSEA of 0.086 reported in Table
3 for the model estimated here indicates reasonable
model fit.

The Chi-square test for overall model fit has a value
of 874 (P < 0.01). The significance level indicates
that the sample covariance matrix is significantly dif-
ferent from the reproduced covariance matrix that re-
sults from model estimation. However, the calculation
of the Chi-square statistic is based on the degrees of
freedom and sample size, both of which are large in
this study. Hair et al. (1995), p. 687) point out that
most models have significant Chi-square values when
estimated with a sample of more than 200 observations
(this study has 220 observations). Jöreskog (1969) sug-
gests dividing Chi-square by the degrees of freedom
in the model to calculate the normed Chi-square. For
this model, the normed Chi-square is 2.63 (874/332).
A normed Chi-square value of less than 1.0 indi-
cates a model is overfitted, i.e. estimates too many
paths (Jöreskog, 1969), while a value greater than 3.0
(Carmines and McIver, 1981) to 5.0 (Wheaton et al.,
1977) indicates a model does not adequately repre-
sent the observed data and may need improvement.
The normed Chi-square value of 2.63 obtained here
indicates that the model adequately represents the data
while not overestimating relationships among the data.
That is, the structural model is a reasonable model.

Other overall model fit statistics are reported in
Table 3 and they also document a reasonable fit. For

Table 3
Overall model fit statistics (see Fig. 3)

Overall model fit statistic Statistic valuea

RMSEA 0.086
Normed Chi-square 2.63
Goodness of fit index 0.78
Normed fit index 0.82
Non-normed fit index 0.87
Comparative fit index 0.88
Incremental fit index 0.88

a All fit measures are for strictly confirmatory analysis; no
modifications were made to model.
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Table 4
Path estimates for structural model (see Fig. 3)

Hypotheses Path Point estimate 90% Confidence interval Standard error t-Value

H1 Leadershipa → Informationb 0.78 (0.71, 0.84) 0.040 19.21∗∗
H2 Leadership → Strategyc 0.47 (0.33, 0.61) 0.085 5.51∗∗
H3 Leadership → Human Resourced 0.38 (0.24, 0.52) 0.087 4.40∗∗
H4 Leadership → Processe 0.36 (0.22, 0.50) 0.085 4.30∗∗
H5 Leadership → Performancef 0.43 (0.11, 0.74) 0.191 2.24∗
H6 Leadership → Customerg −0.06 (−0.31, 0.20) 0.156 0.35
H7 Information → Strategy 0.46 (0.32, 0.60) 0.085 5.43∗∗
H8 Information → Human Resource 0.55 (0.41, 0.69) 0.084 6.52∗∗
H9 Information → Process 0.61 (0.48, 0.74) 0.081 7.54∗∗
H10 Information → Performance 0.52 (0.09, 0.95) 0.262 1.99∗
H11 Information → Customer −0.35 (−0.70, 0.01) 0.216 1.61
H12 Strategy → Performance −0.15 (−0.41, 0.11) 0.160 0.97
H13 Strategy → Customer 0.01 (−0.19, 0.21) 0.120 0.11
H14 Human Resource → Performance 0.13 (−0.13, 0.39) 0.158 0.84
H15 Human Resource → Customer 0.26 (0.07, 0.45) 0.116 2.25∗
H16 Process → Performance −0.22 (−0.60, 0.17) 0.236 0.92
H17 Process → Customer 0.77 (0.46, 1.08) 0.188 4.10∗∗
H18 Performance → Customer 0.30 (0.17, 0.43) 0.080 3.77∗∗

∗ Path significant at P < 0.05.
∗∗ Path significant at P < 0.01.
a Leadership (Baldrige Category 1.0).
b Information and Analysis (Baldrige Category 2.0).
c Strategic Planning (Baldrige Category 3.0).
d Human Resource Development and Management (Baldrige Category 4.0).
e Process Management (Baldrige Category 5.0).
f Organizational Performance Results (Baldrige Category 6.0).
g Focus on and Satisfaction of Patients and Other Stakeholders (Baldrige Category 7.0).

example, the normed fit index (NFI) is 0.82 and the
non-normed fit index (NNFI) is 0.87, where these mea-
sures range from zero (no fit at all) to 1.0 (perfect fit).
Of the 406 covariance matrix residuals, the absolute
values of 71% are less than 0.05 and an additional 20%
are between 0.05 and 0.10. Taken together, 91% of the
residuals are less than 0.10, a level that is considered
to be small (Hu and Bentler, 1995). The larger resid-
uals representing the remaining 9% could be reduced
by adding paths between pairs of dimensions but in
doing so we would depart from the strictly confirma-
tory analysis approach adopted at the onset of this re-
search. Overall, with the absolute values of residuals
averaging 0.043, the model explains the relationships
among the measured dimensions to within an average
error of 0.043 (Hu and Bentler, 1995).

Table 4 shows the results of model estimation in-
cluding path estimates, 90% confidence intervals, stan-
dard errors, and results of t-tests for the significance

of the paths. A two-tailed t-test is performed on each
path estimate to evaluate its statistical significance.
Fig. 3 shows the Baldrige model with the estimated
path weights.

The results of testing the research hypotheses pro-
vide empirical support for many of the causal relation-
ships in the Baldrige Health Care model, while other
relationships are not supported. Specifically, hypothe-
ses 1 through 5, 7 through 10, 15, 17, and 18 are found
to be statistically significant (see Table 4 and Fig. 3).

Hypotheses 1 through 5 address the causal in-
fluence of Leadership (1.0) on each of the System
Categories (2.0, 3.0, 4.0, 5.0) and Organizational Per-
formance Results (6.0). The support of these hypothe-
ses indicates that Leadership is an overall driver of
systems and processes in hospitals. The path estimates
for Leadership’s significant causal relationships are:
Information and Analysis (γ11 = 0.78, P < 0.01),
Strategic Planning (γ21 = 0.47, P < 0.01), Human
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Fig. 3. Results of testing causal relationships in Baldrige Health Care framework.

Resource Development and Management (γ31 =
0.38, P < 0.01), Process Management (γ41 = 0.36,
P < 0.01), and Organizational Performance Results
(γ51 = 0.43, P < 0.05).

Hypotheses 7 through 9 support the causal influ-
ence of Information and Analysis (2.0) on the other
System categories, Strategic Planning (β21 = 0.46,
P < 0.01), Human Resource Development and Man-
agement (β31 = 0.55, P < 0.01), and Process Man-
agement (β41 = 0.61, P < 0.01). These hypotheses
are tests of within-System causal influences, and their
significance provides evidence that the System cate-
gories are interlinked. Hypothesis 10, which tests the
influence of Information and Analysis (2.0) on Or-
ganizational Performance Results (6.0), is supported
(β51 = 0.52, P < 0.05).

Hypothesis 15 is supported, indicating a significant
causal influence of Human Resource Development
and Management (4.0) on Focus on and Satisfaction
of Patients and Other Stakeholders (7.0), hereafter

referred to as Customer Satisfaction (β63 = 0.26,
P < 0.05). Hypothesis 17, which addresses the causal
influence of Process Management (5.0) on Customer
Satisfaction (7.0) is also supported (β64 = 0.77, P <

0.01). Finally, hypothesis 18 is supported, validating
the causal path from Organizational Performance Re-
sults (6.0) to Customer Satisfaction (7.0) (β65 = 0.30,
P < 0.01).

Further insight into the Baldrige performance re-
lationships can be gained by examining the path es-
timates which are standardized, making their relative
weights comparable. For example, the path estimate
from Leadership (1.0) to Information and Analysis
(2.0) is 0.78 (P < 0.01), approximately twice the
weight of the path from Leadership (1.0) to Human
Resource Development and Management (4.0) which
is 0.38 (P < 0.01). This means that the causal in-
fluence of Leadership on Information and Analysis is
about twice as strong as its influence on Human Re-
sources.
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6. Discussion

The results of this research document that 28 reli-
able scales have been developed to measure the con-
tent and logic of the MBNQA Health Care Criteria
(i.e. the measurement model). The testing of 18 re-
search hypotheses (i.e. the structural model) supports
Baldrige theory that “Leadership drives the System
which creates Results”. Also, the recursive model in
Fig. 3 is a major improvement in understanding the
performance relationships among the seven Baldrige
categories compared to the original model show in Fig.
1. The following discussion is grouped into categories
of major findings.

6.1. Development of a comprehensive measurement
model

The results of this research provide the first com-
prehensive evaluation of the theory and performance
relationships proposed by the Baldrige Health Care
Criteria and model (NIST, 1995c). A comprehensive
“measurement model” grounded in the content of the
28 Baldrige Health Care dimensions has been devel-
oped, tested, and found to be reliable and valid (see
Appendix A). The 115 items are specifically designed
to measure and assess the Baldrige Health Care Crite-
ria. The measurement model was meticulously devel-
oped so that a valid test of the MBNQA Health Care
structural model could be achieved.

6.2. Role of Leadership

There are three major findings from this research
regarding the role of Leadership in the Baldrige
Health Care causal model. First, Leadership has a di-
rect causal influence on each of the components of the
Baldrige System. The four categories of the Baldrige
System are: Information and Analysis, Strategic
Planning, Human Resource Development and Man-
agement, and Process Management. Improvements in
Leadership cause direct positive changes in each of
the Baldrige System categories. This result confirms
Baldrige theory that Leadership drives the System
(see Table 4 and Fig. 3).

These results provide insight for hospital admin-
istrators into the dominant role Leadership plays
in effective implementation of quality management

systems. Strong support of quality initiatives from
senior level management has long been cited as the
starting point in an organization’s quest to achiev-
ing a quality-driven culture. These results support
Batalden and Stoltz’s (1993) findings that strong sup-
port by senior administrators is an accelerator in the
implementation of quality initiatives in hospitals.

A second research finding for US hospitals is statis-
tical evidence of an important causal relationship from
Leadership to Information and Analysis. The influence
of Leadership on Information and Analysis (γ11 =
0.78, P < 0.01) is approximately twice as strong as
Leadership’s influence on the other System categories
(γ21 = 0.47, γ31 = 0.38, and γ41 = 0.36 for Cate-
gories 3.0, 4.0, and 5.0, respectively). This means that
quality-driven hospital leaders recognize the critical
role of hospital information systems in providing sys-
tems of measurement, information, and data analysis.

Third, Leadership’s role in hospitals’ quality man-
agement systems is both direct, as indicated by the
significant path from Leadership to Organizational
Performance Results (γ 51 in Fig. 2), and indirect by
its influence on Results through the System Category
for Information and Analysis (γ 11). For manufactur-
ing firms, Handfield and Ghosh (1995) and Wilson
(1997) did not find direct linkages between Leadership
and Results (Categories 6.0 and 7.0). Only through
the Baldrige System do manufacturers create results.

6.3. Role of information and analysis

Two important findings are identified concerning
Baldrige Health Care Category 2.0 Information and
Analysis. First, Information and Analysis is a driver
of within-System performance, having a significant
causal influence on each of the other System cate-
gories, Strategic Planning (β21), Human Resource
Development and Management (β31), and Process
Management (β41). These relationships identify in-
formation systems as the critical link in the Baldrige
System. A comparison of within-System causal link-
ages for the published Baldrige Health Care model
in Fig. 1 and our findings in Fig. 3 show that we
clarify the direction and strength of causation within
the Baldrige System. These Baldrige Category-level
(structural model) results confirm those of Wilson
(1997) and Wilson and Collier (2000) for manufac-
turing firms. Although, the detailed criteria of the
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measurement models for the original (1995a) and
health care (1995c) Baldrige Awards are quite differ-
ent, the within-System structural models are similar.

The statistically significant causal influence of In-
formation and Analysis on the other System categories
supports Baldrige theory that, “an effective health care
system needs to be built upon a framework of measure-
ment, information, data, and analysis” (NIST, 1995c,
p. 4). Analysis extracts meaning from data and enables
health care organizations to make informed decisions
and develop appropriate performance indicators. Hos-
pital departments and systems must be linked by an
effective information system and this is reflected by
the significant linkage of Information and Analysis to
the other System categories.

Second, Information and Analysis has a direct
causal influence on Organizational Performance Re-
sults (β51) in US hospitals. This relationship indicates
that effective use of measurement, information, and
data, all addressed in the Baldrige Criteria, are key
assets in the performance of hospitals.

6.4. Predictors of customer satisfaction

There are three major findings related to Customer
Satisfaction (MBNQA Health Care Criteria Category
7.0 Focus on and Satisfaction of Patients and Other
Stakeholders). First, Human Resource Development
and Management has a positive causal influence on
Customer Satisfaction (β54 = 0.26, P < 0.05). These
results support the service-profit chain theory and the
importance of highly skilled service-providers (Hes-
kett et al., 1994). Schlesinger and Zornitsky (1991)
report that employees’ self-perceived capabilities are
closely tied to their satisfaction. Developing better
work systems, improving staff training, and measuring
and promoting staff well-being, all advocated by the
Baldrige Criteria, should result in increased satisfac-
tion of hospital staff, which in turn should improve pa-
tient (and other customers) satisfaction (Bowers et al.,
1994). The circular effect of customer and employee
satisfaction is described by Heskett et al. (1994) in
their service-profit chain, where policies that improve
employee satisfaction (and therefore, employee loy-
alty and retention) motivate employees to improve ser-
vice quality and service value, resulting in increased
customer satisfaction. The theory of the service-profit
chain is supported by the results of this study in which

managing a hospital’s staff with a focus on human
resource development and employee satisfaction is
found to have a significant positive influence on cus-
tomer satisfaction.

Second, this research finds an important causal
relationship from Baldrige Process Management to
Customer Satisfaction in US hospitals. Estimation
of the Baldrige structural model shows that Process
Management with a standardized path coefficient of
0.77 has a stronger influence than other Baldrige cat-
egories on Customer Satisfaction. These results pro-
vide evidence that the design and delivery of medical
and non-medical processes are critical to customer
satisfaction and should be managed from the patient’s
perspective. Similar to human resources, process
management is often visible to patients in the design
and delivery of medical services (e.g. X-rays, minor
surgery) and non-medical services (e.g. billing, food
service). A hospital focused on improving customer
satisfaction should invest resources and focus efforts
on improving process management.

Third, Organizational Performance Results has a
positive causal influence on Customer Satisfaction
(β65 = 0.30, P < 0.01). This performance rela-
tionship supports Baldrige theory that improving
internal capabilities and performance results in im-
proved external performance (NIST, 1995c, p. 4).
Organizational Performance Results include measures
of hospital performance such as medical outcomes,
costs, and efficiency while Customer Satisfaction ac-
counts for perceptive measures of satisfaction of a
hospital’s stakeholders and customers. In the broad-
est sense, these Baldrige results are related to other
non-Baldrige research in that statistically significant
relationships were found between internal and exter-
nal performance for credit card processing (Collier,
1991) and telephone repair service (Collier and Wil-
son, 1997). The causal influence of Organizational
Performance Results on Customer Satisfaction that is
identified in this study is evidence of a similar link
between internal and external performance measures
for hospitals.

The results of this research provide impetus for hos-
pitals to focus on improving human resources and pro-
cess management, both of which have a direct causal
influence on customer satisfaction, and to strive for im-
proved internal performance outcomes that also help
to create improved customer satisfaction.
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6.5. Strategic Planning

Strategic Planning (3.0) is the only Baldrige Cat-
egory that does not have a statistically significant
causal influence on one of the two Results categories
(6.0, 7.0). While this does not negate the presence of
this construct in the Baldrige Health Care framework,
it may be indicative of the difficulty some hospitals
have in developing and deploying strategic plans. Gib-
son et al. (1990) report that most hospitals’ mission
statements receive little or no attention in strategic
planning, and hospitals are generally uncertain what
should be included in mission statements. Further,
Calem and Rizzo (1995) report that hospitals tend
to pursue ‘middle of the road’ strategies that neither
carry the risks nor offer the rewards of more specific
strategies. This study supports previous findings that
strategic planning plays a relatively weak role in the
Baldrige causal model (Wilson and Collier, 2000).
Moreover, the Baldrige Health Care Criteria allocate
only 55 out of 1000 total award points to Strategic
Planning (NIST, 1995c).

7. Conclusion

This study uses a confirmatory structural equation
modeling and testing approach to empirically vali-
date many of the causal relationships in the MBNQA
Health Care model. These results, as previously dis-
cussed, help the MBNQA improve its causal model
(compare Figs. 1 and 3) and hospitals determine where
they should invest limited resources that most signifi-
cantly influence hospital outcomes.

The Baldrige Health Care Criteria have become
well known and widely utilized by hospitals for
self-assessment purposes. This study provides statis-
tical evidence that many of the performance relation-
ships and causal influences implied by the Baldrige
Health Care model are observed in US hospitals. It
confirms much of the overall logic and criteria for
the MBNQA Health Care Award and adds new in-
sights to our understanding of how these performance
relationships should be defined.

Future research can improve upon these research
findings and those of others in several ways. Our 18 re-
search hypotheses should be evaluated for hospitals us-
ing different samples and in health care organizations

other than general acute care hospitals. Such research
would make the MBNQA Health Care Criteria more
generalizable to other types of health care organiza-
tions. Also, competing (alternative) models should be
investigated, as there is no guarantee that the model
defined here is the best model. We view our research
as a preliminary step toward finding the best causal
model of organizational performance for hospitals.

In addition, the role of reciprocal causation
(two-headed arrows) or feedback (circular) loops
(Bollen, 1989, p. 81) must be investigated in future
studies. However, modeling reciprocal causation is
complicated. For example, Bollen (1989), pp. 61–67
explains some of the technical issues and dangers of
modeling simultaneous reciprocal causation such as
temporal time lags, i.e. Is the “cause” placed or not
placed in the same time period as the “effect”, vio-
lating autocorrelation assumptions, and so on. These
topics for future research go beyond the focused ob-
jective of this research which was to (1) develop a
comprehensive measurement model grounded in the
Baldrige Health Care Criteria; (2) do a preliminary
test of the seven Baldrige categories and hypothesized
recursive structural model, and (3) provide insight
into the strength and direction of causation among the
seven Baldrige Categories.

Moreover, Baldrige Category 6.0 Organizational
Performance Results is conceptually broad, measuring
many facets of internal hospital performance includ-
ing results for patient services, support services, com-
munity health services, administration, suppliers, and
accreditation. The compilation of all performance re-
sults into a single construct such as Category 6.0 may
confound and negate the identification of important
causal relationships (Meyer and Schweikhart, 2001).
Similar arguments can be made for Baldrige Category
7.0 (Focus on and Satisfaction of Patients and Other
Stakeholders), which addresses the satisfaction of all
hospital customer groups (patients, patient families,
insurers, communities, etc.). In general, the Baldrige
Health Care Criteria (1995c, 2000) address a more
complex and diverse set of indicators than the origi-
nal Baldrige Criteria (1995a, 1999). Therefore, more
research is needed on specific outcomes for different
types of internal and external stakeholders. For exam-
ple, a more focused set of constructs that depart from
the comprehensive nature of the Baldrige Criteria
might result in better overall model fit statistics.
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The 2000 Health Care Criteria (NIST, 2000) that
organizations recently used to apply for the Baldrige
Award have both similarities and differences from
the Pilot Criteria studied here. Both sets of Criteria
include seven main categories of measurement, and
while there are some differences in the dimensions
of each category, the dimensions studied here are,
for the most part, represented in the 2000 Criteria.
Differences include a revision of the framework of
relationships among the seven main categories (i.e.
the structural model). In the new causal model frame-
work, the “Leadership triad” includes Leadership,
Strategic Planning, and Focus on Patients, Other Cus-
tomers, and Markets. Categories for Staff Focus, Pro-
cess Management, and Organizational Performance
Results together make up the “results triad,” where

Appendix A. Questionnaire scale items, and principal component loadings

Please indicate how often the following occur in your hospital:
Scale anchors: Not at all (1) — Sometimes (4) — Always (7)

1.1 Senior Executive and Health Care Staff Leadership
a. Our senior executives are involved in quality activities – 0.869a

b. Our senior executives focus on improving patient care – 0.871
c. Our senior executives are accessible to patients – 0.750
d. Our senior executives set strategic directions for our hospital, like deciding which new services to offer – 0.662
e. Our department heads are responsible for leading quality improvement in their departments – 0.517

1.2 Leadership System and Organization
f. Our employees can articulate the hospital’s mission – 0.775
g. Our focus on patients originates from within management – 0.854
h. We use performance feedback to improve our quality of care – 0.850

1.3 Public Responsibility and Citizenship
i. We integrate public responsibility into performance improvement efforts – 0.737
j. Our employees follow a formal code of ethics – 0.707
k. We lead efforts to improve community services, including education and environmental programs – 0.823
l. We are prepared for community emergencies – 0.788

2.1 Management of Information and Data
a. Our information systems are standardized across departments (patient care, accounting, etc.) – 0.880
b. Our information systems are integrated across depts – 0.917
c. Our information systems support front line employees – 0.902

management of staff and processes drive results. In-
formation and Analysis serves as a foundation for the
other six categories by providing a fact-based system
of measurement and it influences all other categories.
The causal linkages in the new 2000 Baldrige Health
Care Criteria model are vague (see NIST, 2000, p. 6),
and therefore, not as testable as the Pilot Criteria. The
Baldrige Pilot casual model shown in Figs. 1 and 3
may be more useful than the difficult to interpret model
depicted in the new 2000 Baldrige Health Care model.
More research is needed on this issue.
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d. Both hardware and software are reliable – 0.876
e. Information systems are used to link care givers’ actions with patient outcomes – 0.755

2.2 Performance Comparisons and Benchmarking
f. We have adequate sources of benchmarking information – 0.918
g. We use benchmarking information to identify areas that need improvement – 0.901
h. We have information on ‘best-of-class’ performance by our competitors for

various hospital services – 0.799

2.3 Analysis and Use of Organization-Level Data
i. Organizational planning is based on objective data which we have collected and analyzed – 0.881
j. We use objective data to identify our competitive strengths – 0.867
k. Our data analysis shows improvement in cycle times (reduced length of stay, reduced

waiting times, etc.) – 0.793
l. Training costs can be linked to positive changes in performance (quality of patient

care, productivity, etc.) – 0.773
m. We compare performance measurements with our competitors (such as comparing

cost per DRG) – 0.723
n. We use our data to identify trends that help us set priorities in how our resources are used – 0.854

3.1 Strategy Development
a. Our strategies address both short term and long term planning – 0.886
b. Our strategies address performance as both a health care provider and a business enterprise – 0.887
c. Our strategies are translated into actions – 0.914
d. Partnerships with other businesses support our strategic plans – 0.846
e. Strategic decisions are evaluated with objective measures – 0.875

3.2 Strategy Deployment
f. Strategic plans are translated into specific requirements for each work unit or department – 0.833
g. Our strategic plans include reducing waste (including rework, idle time, materials,

etc.) in all departments – 0.881
h. Short and long term decisions and actions are aligned with our strategic plans – 0.920
i. Long term strategies include projections of how our services compare with key competitors – 0.856

4.1 Human Resource Planning and Evaluation
a. We align human resource plans with our organization’s strategy (such as ensuring a proper

mix of professionals) – 0.872
b. We derive employee development objectives from strategic objectives – 0.879
c. Labor/management relationships are cooperative – 0.809
d. We motivate employees by improved job design (such as cross-training, job rotation, etc.) – 0.802

4.2 Employee/Health Care Staff Work Systems
e. Employees are given a broad range of tasks – 0.726
f. Employees are given decision-making responsibility – 0.850
g. We tie compensation and recognition to our strategic goals – 0.837
h. Employees are rewarded for learning new skills – 0.813
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4.3 Employee/Health Care Staff Education, Training, and Development
i. We use training to build the capabilities of our staff – 0.833
j. Frontline employees are trained on how to handle service failures (‘recoveries’ from patient property theft,

long waiting times, etc.) – 0.863
k. Employees are trained with problem-solving skills – 0.915
l. We evaluate the benefits of staff training by measuring changes in skills or behavior – 0.860

4.4 Employee/Health Care Staff Well-Being and Satisfaction
m. Our work environment supports the well-being and development of all employees – 0.855
n. We use a variety of methods to measure employee satisfaction – 0.830
o. We work to improved employee health and safety (such as ergonomic training for jobs requiring lifting) – 0.794
p. Employees receive career development services – 0.822
q. Employee turnover is evaluated in each department – 0.790

Please indicate how often the following occur in patient services (services with direct patient contact):
Scale anchors: Not at all (1) — Sometimes (4) — Always (7)

5.1 Design and Introduction of Patient Health Care Services
a. New and revised health care services are reviewed and tested before they are introduced to patients – 0.797
b. Patient preferences are analyzed when designing new and revised patient services – 0.845
c. Performance standards for new and revised services are addressed during the design phase – 0.916
d. Design requirements are considered by all appropriate departments to ensure integration – 0.897
e Our service design process is continuously improved – 0.876

5.2 Delivery of Patient Health Care
f. We evaluate services on the basis of efficiency, including cost and timeliness – 0.886
g. We evaluate services on the basis of effectiveness, including appropriateness and risk – 0.913
h. Procedures and possible outcomes are explained to patients so they know what to expect – 0.690
i. Measurements/observations of patient services will indicate when corrective actions are needed – 0.870

Please indicate how often the following occur in support services (lab tests, housekeeping, medical records):
Scale anchors: Not at all (1) — Sometimes (4) — Always (7)

5.3 Patient Care Support Services Design and Delivery
j. All requirements (internal and external) are addressed in the design of support services – 0.822
k. We measure the performance of our support services – 0.908
l. We obtain feedback on support services from patients – 0.836

Please indicate how often the following occur in your hospital:
Scale anchors: Not at all (1) — Sometimes (4) — Always (7)

5.4 Community Health Services Design and Delivery
m. We monitor community health trends – 0.854
n. We measure the performance of our community health services – 0.852
o. We provide free services for those who cannot pay – 0.720
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Please indicate how often the following occur in administrative services (accounting, materials management):
Scale anchors: Not at all (1) — Sometimes (4) — Always (7)

5.5 Administrative and Business Operations Management
p. We measure the performance of our administrative services – 0.798
q. Analytical techniques such as process mapping and error proofing are used for addressing problems – 0.812
r. Feedback on administrative services is obtained from internal customers (other departments) – 0.880
s. Feedback on administrative services is obtained from external customers (patients and other stakehold-

ers) – 0.860

Please indicate how often the following occur with suppliers (all outside providers of goods and services):
Scale anchors: Not at all (1) — Sometimes (4) — Always (7)

5.6 Supplier Performance Management
t. We establish long-term relationships with suppliers – 0.791
u. Quality is our most important criterion for selecting suppliers – 0.893
v. Suppliers are involved in designing new and revised services – 0.878

Please indicate your position relative to your competitors on each of the following:
Scale anchors: Significantly worse (1) — About the same (4) — Significantly better (7)

6.1 Patient Health Care Results
a. Patient length of stay – 0.466
b. Patient unplanned readmissions – 0.669
c. Disease-specific mortality rates – 0.727
d. Clinical outcomes, measured internally – 0.819
e. Clinical outcomes, measured externally – 0.857
f. Compliance with standard care patterns – 0.721
g. Functional status of patients – 0.679

6.2 Patient Care Support Services Results
h. Effectiveness (appropriateness, availability) of support services – 0.904
i. Efficiency (costs, timeliness) of support services – 0.904

6.3 Community Health Services Results
j. Contributions to community health programs – 0.933
k. Partnerships with other organizations to improve community health programs – 0.933

6.4 Administrative, Business, and Supplier Results
l. Inventory investment (low investment = better; high = worse) – 0.557
m. Employee productivity – 0.753
n. Asset utilization – 0.672
o. Worker turnover (low turnover = better; high = worse) – 0.359
p. Personnel costs per patient – 0.815
q. Administrative costs per patient – 0.748
r. Rate of increase in total costs – 0.683
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6.5 Accreditation and Assessment Results
s. Results of regulatory reviews – 0.911
t. Maintaining licensure of hospital employees – 0.911

Please indicate the degree of emphasis that you place on each of the following:
Scale anchors: No emphasis (1) — Moderate emphasis (4) — Extreme emphasis (7)

7.1 Patient and Health Care Market Knowledge
a. Identifying potential (currently unserved) market segments – 0.728
b. Using multiple sources for customer feedback – 0.827
c. Using patient feedback to plan future service delivery systems – 0.863
d. Interviewing past customers who are no longer customers – 0.758
e. Implementing recent innovations (treatments, devices, drugs) – 0.778

7.2 Patient/StakeHolder Relationship Management
f. Easing customer access to information that they need – 0.775
g. Resolving patient complaints in one step (rather than transferring them to someone else) – 0.848
h. Eliminating “causes” of complaints – 0.887
i. Coordinating customer feedback across all departments – 0.803

7.3 Patient/Stakeholder Satisfaction Determination
j. Measuring customer feedback accurately – 0.899
k. Measuring customer feedback on a regular basis – 0.861
l. Accurately assessing customers’ future intentions to return or go elsewhere for health care – 0.855
m. Measuring customer satisfaction with our services relative to the services of our competitors – 0.767
n. Improving our methods of measuring customer satisfaction – 0.813

Please indicate your current performance on each of the following:
Scale anchor: Low/Poor (1) — Average (4) — High/Excellent (7)

7.4 Patient/Stakeholder Satisfaction Results
o. Overall satisfaction of patients – 0.810
p. Number of patients who return for future visits – 0.827
q. Overall satisfaction of stakeholders such as patient families, third party payors, and the community – 0.909
r. Stakeholder loyalty to your hospital (such as retaining relationships with insurance cos. or managed

care plans) – 0.838

Please indicate your position relative to your competitors on each of the following:
Scale anchors: Significantly worse (1) — About the same (4) — Significantly better (7)

7.5 Patient/Stakeholder Satisfaction Comparison
s. Overall patient satisfaction – 0.862
t. Number or severity of patient complaints – 0.818
u. Overall satisfaction of stakeholders such as patient families, third party payors, and the community – 0.906

a The loading of the item on the first principal component of the indicated Baldrige dimension scale.
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Appendix B

Model degrees of freedom calculated as follows:

d.f. = p(p+1)
2 − q = 28(29+1)

2 − (80 − 6) = 332

where p is the number of covariance matrix input val-
ues; q is the effective number of free parameters (num-
ber of free parameters minus number of endogenous
latent variable constraints)

Structural paths (corresponding Baldrige categories
indicated)

(Category 2.0) : η1=γ11ξ1+ζ1

(Category 3.0) : η2=γ21ξ1+β21η1+ζ2

(Category 4.0) : η3=γ31ξ1+β31η1+ζ3

(Category 5.0) : η4=γ41ξ1+β41η1+ζ4

(Category 6.0) : η5 = γ51ξ1+β51η1+β52η2

+β53η3+β54η4+ζ5

(Category 7.0) : η6 = γ61ξ1+β61η1+β62η2+β63η3

+β65η5+ζ6

Indicators of exogenous variables (with corresponding
Baldrige dimensions indicated)

(Dimension 1.1) : X1=λ11ξ1+δ1

(Dimension 1.2) : X2=λ21ξ1+δ2

(Dimension 1.3) : X1=λ31ξ1+δ3

Indicators of endogenous variables (with correspond-
ing Baldrige dimensions indicated)

(Dimension 2.1) : Y1 = λ′
11η1 + ε1

(Dimension 2.2) : Y2 = λ′
21η1 + ε2

(Dimension 2.3) : Y3 = λ′
31η1 + ε3

(Dimension 3.1) : Y4 = λ′
42η2 + ε4

(Dimension 3.2) : Y5 = λ′
52η2 + ε5

(Dimension 4.1) : Y6 = λ′
63η3 + ε6

(Dimension 4.2) : Y7 = λ′
73η3 + ε7

(Dimension 4.3) : Y8 = λ′
83η3 + ε8

(Dimension 4.4) : Y9 = λ′
93η3 + ε9

(Dimension 5.1) : Y10 = λ′
10,4η4 + ε10

(Dimension 5.2) : Y11 = λ′
11,4η4 + ε11

(Dimension 5.3) : Y12 = λ′
12,4η4 + ε12

(Dimension 5.4) : Y13 = λ′
13,4η4 + ε13

(Dimension 5.5) : Y14 = λ′
14,4η4 + ε14

(Dimension 5.6) : Y15 = λ′
15,4η4 + ε15

(Dimension 6.1) : Y16 = λ′
16,5η5 + ε16

(Dimension 6.2) : Y17 = λ′
17,5η5 + ε17

(Dimension 6.3) : Y18 = λ′
18,5η5 + ε18

(Dimension 6.4) : Y19 = λ′
19,5η5 + ε19

(Dimension 6.5) : Y20 = λ′
20,5η5 + ε20

(Dimension 7.1) : Y21 = λ′
21,6η6 + ε21

(Dimension 7.2) : Y22 = λ′
22,6η6 + ε22

(Dimension 7.3) : Y23 = λ′
23,6η6 + ε23

(Dimension 7.4) : Y24 = λ′
24,6η6 + ε24

(Dimension 7.5) : Y25 = λ′
25,6η6 + ε25
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