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While the structure, process, and outcome taxon- 
omy has long been used in the field of health care 
quality measurement and evaluation, it has not been 
used in a true causal model which assesses facility 
level quality. Total quality management and contin- 
u o u ~  quality improvement cal1 for routinely assessing 
facility and resident level quality in a causal frame- 
work. This paper presents a causal modeling meth- 
odology as a more appropriate method for assessing 
and understanding the inter-relatedness among each 
of the quality dimensions of Nursing Facility care, 
and presents how such a causal model directly relates 
to the notion of continuous quality improvement. The 
methodology consists of five steps: (1) sample defini- 
tion and data collection, (2) data reduction through 
factor analysis, (3) development and testing of a 
causal model through path analysis, (4) identification 
of patterns of care through cluster analysis, and (5) 
integration of the model to both continuous quality 
improvement and to complex relationships involving 
quality and organizational variables. The methodol- 
ogy is fully illustrated by using a sample of 104 
nursing facilities in Wisconsin in which quality di- 
mensions have been captured through the Quality 
Assessment Index. The analysis demonstrates that 
nursing facilities may be substantially benefited by 
having access to causal linkages which materially 
affect outcome quality. Management would then have 
first-hand knowledge of the structural characteris- 
tics and the process activities that they may pursue 
in order to improve outcome quality. 

aging of the United States population, and the increas- 
ing financia1 burden of long-term care. Regarding the 
amount of public money spent on long-term care, 
nursing facilities (NFs) are the pre-eminent provider 
type, although most long term care is offered infor- 
mally by family members in community-based set- 
tings. But family members are not always able to offer 
their loved ones the care they need. In such cases, the 
family may try and locate the best nursing care for 
the price. What constitutes the "best" in NF care is a 
question without a readily available answer. As such, 
development of valid quality measures and the iden- 
tification of causal links to characteristics of the care 
environment have become areas of immense impor- 
tance to payers, providers, and consumers. However, 
what is known regarding the determinants of NF 
quality is not consistent (1) and thus inhibits informed 
decisions concerning the quality of NF care. As pro- 
viders continue to seek ways to improve quality as a 
means to enhance their competitive position (espe- 
cially given the odds of universal access form health 
care reform), knowing what factors cause changes in 
quality seems imperative. 

The international conference on primary care held 
that any person requiring nursing facility care should 
be able to enter any certified facility and receive 

Interest in the determinants of quality in long-term appropriate care, be treated with courtésy, and enjoy 
care has increased due primarily to two factors: the continued civil, social, and legal rights (2).  While 

many NFs provide caring environments, many do not 
(3) .  The federal regulation of NFs regarding quality 
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term "adequate" has been interpreted to mean "mini- 
mum" acceptable standards (3), standards which are 
more or less set arbitrarily. Within this interpretation, 
regulatory agencies tend to rely on review and possible 
sanctions after the fact to ensure minimal levels of 
quality. 

The purpose of this paper is 2-fold. By way of an 
example analysis, it will present a causal modeling 
methodology as a more appropriate method for as- 
sessing and understanding the inter-relatedness 
among each of the quality dimensions of NF care. 
Also, it will present how such a Donabedian causal 
model directly relates to the notion of continuous 
quality improvement. In this paper, we attempt to 
shift the quality assessment paradigm from one of 
retrospectively sanctioning bad quality, to improving 
quality continuously. We contend that assisting NF 
administrators in improving quality of care is far more 
effective and less costly, in the long run, than penal- 
izing those who do not achieve arbitrarily set stand- 
ards, by better understanding relationships between 
structure, process, and outcome dimensions of care. 
The example analysis utilizes quality measures and 
data from the Quality Assessment Index (QAI) study 
of NF quality (4). 

Ostensibly and as an organizational strategy, it 
should be possible to improve quality of care without 
increasing the cost of care, thus leading to a more 
efficient use of health care resources. Total quality 
management (TQM) incorporates the notion of con- 
tinuously improving work processes and therefore the 
output quality. TQM posits that problems with pro- 
duction quality can be opportunities to improve qual- 
ity and lower costs due to waste and inefficiently 
directed work efforts. In this way, TQM suggests that 
it may in fact save organizations money, in addition 
to improving their competitive position. Indeed, Dem- 
ing (5) has suggested that approximately 85% of a11 
problems with production quality are due to the proc- 
ess and not the worker (5). Continuous quality im- 
provement (CQI) suggests that improvements in qual- 
ity arise from understanding the causal links in the 
production process, from inputs to outputs, and from 
revising processes on the basis of carefully collected 
data. Processes can and should be continuously mon- 
itored and improved. Such an ideal is perfectly aligned 
with the structure, process, and outcome quality model 
as proposed by Donabedian (6, 7). The structure of 
the care environment, the processes responsible to 
improve or stabilize the patient's health status and 
the resultant outcomes need to be causally linked 
indicators of quality in order to have an organization- 
wide appreciation of quality, a central tenet to TQM. 
Indeed, Jones and Ziegenfuss (8) have recently called 

for a new look a t  the Donabedian paradigm with 
respect to TQM. 

In contrast, traditional quality assurance (QA) dif- 
fers significantly from the basic tenets of TQM: it is 
not global in its implementation; it does not foster 
empowerment and participative management among 
workers; it does not seek to continuously monitor and 
adjust the production process; and it does not seek to 
become a principal component of the organization's 
competitive strategy. The use of ex post facto sanc- 
tions is the primary enforcement mechanism of tra- 
ditional quality assurance. Berwick (9) suggests that 
the underlying view of traditional QA is that most 
problems of quality are caused by poor intentions. He 
puts forth that if one can use deterrence to improve 
quality, since intentions need to be changed; then one 
can use reward or punishment to control people who 
do not care enough to do what they can or what they 
know is right. It is critica1 to point out that traditional 
QA is not inherently a causal model of quality assess- 
ment. Therefore, it can contribute only marginally to 
an organizational assessment of quality within a Don- 
abedian paradigm. 

In creating a continuous NF quality improvement 
methodology, we suggest that the following three steps 
are necessary: (a) to define and measure the concept 
of quality of care using resident leve1 quality indicators 
which are routinely collected in an attempt to increase 
use and hold down costs, and which are organized into 
either process or outcome quality dimensions accord- 
ing to the Donabedian paradigm, (b) to develop an 
analytic method that should enable clearer under- 
standings of cause and effect relationships among a11 
measures of structure, process, and outcome quality, 
and (c) to evaluate the feasibility of the system re- 
garding its costs and implementation effects, and what 
it takes to change some of these factors. The adapta- 
tion to and successful application of CQI to health 
services will not be an easy task (10). In effect, the 
concept and measurement of quality of care are far 
more complex than the concept and measurement of 
the quality of most manufactured products. Data re- 
quirements alone may make CQI unfeasible. In addi- 
tion, knowledge of causal linkages among quality 
measures and between organizational characteristics 
and quality measures is sparse. 

The following section will review the structure- 
process-outcome framework that provides the basis 
for a causal model of NF quality assessment. We will 
also briefly review the literature regarding quality/ 
cost relationships. Next, we will present a generic 
methodology appropriate to causal analysis. Then we 
will fully illustrate this causal methodology by an 
example analysis with QAI data collected on 104 NFs 



in Wisconsin. Finally, we will discuss the results and 
conclude the paper with a discussion of recommended 
actions for the continuous improvement of NF quality 
and further research avenues which we believe need 
to be explored. 

CONCEPTUALIZATION AND RESEARCH MODEL 

Health Care Quality 

Donabedian (7) describes the quality of care ". . . as 
that kind of care which is expected to maximize an 
inclusive measure of patient welfare, after one has 
taken account of the balance of expected gains and 
losses that attend the process of care in a11 its parts" 
(p. 5). To fully measure quality of care requires a 
complete accounting of the interplay between and 
among structural, processes and outcome measures. 
Briefly, structural measures are those input factors 
and resources required to provide care. Donabedian 
(7) refers to them as the ". . . relatively stable charac- 
teristics of the provider, of the tools and resources 
they have at their disposal, and of the physical and 
organizational settings in which they work" (p. 81). 

Process indicators represent the content, actions, 
and procedures invoked by the provider in response 
to the assessed condition of the patient (7). Process 
quality includes those activities that go on within and 
between practitioners and patients. For instance, 
checking medica1 records for completeness, care plan 
development, and staff effectiveness training are a11 
items of process quality. 

Outcome measures represent the results of the ear- 
lier applied structures and processes. Outcomes refer 
to the ". . . change in a patient's current or future 
health status that can be attributed to antecedent 
health care" (p. 82). Outcome quality includes ques- 
tions of how the patient fared after the health encoun- 
ter, whether the patient got "better", how his/her 
quality of life was affected, including what the extent 
and nature of the recovery were. Hence, outcome 
indicators should be represented by both point prev- 
alence and incidence measures. 

Thus, quality of care is a multidimensional concept 
that can be usefully broken down into structure, proc- 
ess, and outcome dimensions which are causally or- 
ganized. Donabedian (7) notes, "in any system of 
monitoring [and improving quality], the measurement 
of outcomes is only the first step in a succession of 
activities. In order to take corrective action, oiie must 
dig back into the processes that led to the unwanted 
[or desired] outcomes. The identification of the errors 

in process will, itself, often lead to an examination of 
the structural features that were responsible for, or 
contributed to, less than optimal behavior. These nec- 
essary activities reaffirm the interconnectedness, the 
wholeness, of the structure-process-outcome chain. 
And it is the foundation that any approach to assess- 
ment and monitoring must finally rest" (p. 121). This 
statement implies that structure, process and outcome 
dimensions of quality are causally linked. If data are 
appropriately collected to measure the structure, proc- 
ess and outcome aspects of the quality chain, then 
causal analysis is a logical too1 to use in order to 
elucidate the "interconnectedness" of the chain. In- 
terconnectedness is peculiar to the care setting in 
which it is applied, as will be further discussed in the 
next section. 

Nursing Facility Quality 

Measuring quality as structure, process, and out- 
come (6, 7, 11) is now a well recognized and described 
causal paradigm. However, the lack of true causal 
studies of NF quality suggests that the paradigm tax- 
onomy is more often used than the causal framework. 
As a medica1 concept, quality has proved to be partic- 
ularly difficult to measure. Long-term care quality is 
considered a multidimensional construct subject to 
the values of those measuring it (1, 12). As such, it 
follows that one could expect to find significant vari- 
ation regarding both the relationship among various 
quality measures and between such measures and 
characteristics of the provider. Indeed, there is a great 
deal of inconsistency between most studies of NF 
quality to date (see Davis, (1) for a thorough review). 
Such variation is largely the result of data limitations. 
For example, the use of convenience samples has made 
generalizations difficult, a general lack of causal mod- 
eling has exacerbated the inconsistencies among re- 
lationships, and an emphasis on cross-sectional data 
has constrained the use of true outcome measures of 
quality. 

Further complicating matters has been the promul- 
gation of different measurement systems. For exam- 
ple, the Nursing Home Rating Scale (13); the Quality 
Evaluation System (14); the New York Quality As- 
sessment System (15); the Multiphasic Environmen- 
tal Assessment Procedure (16); and the Quality As- 
sessment Index (4); although impressive in their de- 
sign, have not been widely implemented, as they tend 
to be expensive and tend to rely on numerous, non- 
routinely collected data elements at the facility level. 
As such, they have suffered from small sample sizes 
making generalizations difficult, and making contin- 
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uous quality measurement difficult if not impossible 
to implement. 

Regarding NF quality analysis, we take the term 
"interconnectedness" to refer to the numerous care 
goals which define the overall service package of the 
average NF. NFs typically have several goals of the 
care they provide, which stem from the very nature of 
long-term care. Kane and Kane (12) suggest there are 
nine typical NF goals which include clinical as well as 
nonclinical aspects. These goals include, but are not 
limited to: quality of life, psycho-social health, reha- 
bilitation and independence and, of course, the im- 
provement (or stability) in the resident's health status. 
Complete measurement of quality requires considera- 
tion of most, if not all, such care goals. Indeed, many 
NFs may excel at  some of the care goals, even empha- 
size them, but may not succeed at  others. Using the 
structure, process, and outcome paradigm helps to 
insure that complete consideration of a11 aspects of 
quality are included in an assessment of facility care. 
Hence several measures of structure, process, and 
outcome quality are necessary to completely opera- 
tionalize the NF quality construct. Placing that meas- 
urement paradigm in a causal framework insures that 
the interconnectedness of the entire construct is ap- 
propriately considered in the analysis. The result is a 
more complete view of the relationships among a11 
aspects of quality at both the facility and resident 
levels. 

Quality Versus Cost of Care 

The Donabedian (7, 11) framework implies a dis- 
tinct relationship between the quality of care, the cost 
of that care, and the risks of receiving that care. In 
general, these relationships are not linear. Instead, 
they relate nonlinearly and are best represented by an 
inverted "U" shaped curve. That is, there is some 
threshold of medica1 services, above which the costs 
and medica1 risks rise faster than the clinical benefits 
accrue. Quality is said to be maximal at  the point 
where benefits are maximized and risks and costs are 
minimized, i.e., at the apex of the benefits curve and 
necessarily at  the minimum of the cost curve. 

Expenditures have typically been regarded as essen- 
tia1 inputs into the production of quality. It has been 
conventional wisdom to believe that as expenditures 
increase, so does quality. However, Nyman (17) ex- 
plains that most quality-expenditure studies are con- 
founded. He suggests that since expenditures are typ- 
ically inputs (i.e., in the form of structural components 
of quality) into the care environment, one would ex- 
pect to see higher quality with higher expenditures. A 

consistent link between expenditures and either proc- 
ess or outcome indicators of quality has not yet been 
established (1). 

Expenditure-quality studies have included mainly 
structural quality indicators with, more recently, proc- 
ess and outcome indicators. Expenditures themselves 
are often considered structural elements to the care 
process (18, 19). Also, Davis (1) speculates that proc- 
ess and outcome indicators of quality may be inde- 
pendent of expenditures. This paper contends the 
opposite. In any causal model of quality (7, l l ) ,  no 
structural element would be tmly independent of ele- 
ments in subsequent parts of the model. Inconsistency 
with expenditure-quality studies is in part due to 
varied operationalizations of quality; but, is also due 
to the role expenditures have in the production of 
quality. That is, where in a causal path would expend- 
itures fit in? Most studies do not specify the exact 
way in which expenditures figure into the production 
of care (1). Lack of specification can be considered a 
deficiency in the causal literature regarding the rela- 
tionship between expenditures and NF quality. 

The logic behind the expenditure-quality relation- 
ship lies mainly in how expenditures represent direct 
care. Direct care (assisting in activities of daily living, 
managing behavior, and communication, etc.) ac- 
counts for the bulk of a11 NF expenditures on care 
(20). The degree of direct care provided by a given 
home is typically related to the case mix of the NF. 
Presumably, a more difficult case mix would require 
more direct care, that is, more expensive "hands on" 
nursing care which can potentially require a greater 
percentage of professional staff. In this sense, heavy 
care residents are not typically considered "desirable" 
residents under most current reimbursement systems. 
Since most reimbursement systems are not case mix- 
sensitive, NFs would get the same reimbursements for 
light care and heavy care residents, but may have 
vastly different nursing and administrative work loads 
associated with each. As a further complication, it is 
more difficult to create improvement in some heavy 
care residents, e.g., quadriplegics. The clinical goal of 
these residents is often maintenance, as opposed to 
cure (1, 12). Hence, expenditures could increase with 
no obvious change in health status. Without account- 
ing for case mix, and without specifying exactly which 
expenditures are being referred to, it is difficult to 
articulate a nonspurious expenditure-quality relation- 
ship. For this reason, it is critica1 to include case mix 
adjusted measures of direct care in any analysis of NF 
quality . 

The exact specification and case mix adjustment of 
expenditures is clearly one source of confusion regard- 
ing the NF quality literature. Organizational slack is 
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another. Expenditures toward a complex organiza- 
tional product such as health care, may not always 
translate directly into increased quality of the product 
because of organizational slack (1). Organizational 
slack can be thought of as the degree of excess capacity 
maintained by the firm in order to assure the reliabil- 
ity of performance (21). Population ecology suggests 
that the efficiency differences between specialists and 
generalists arises partly due to the diminished need 
for excess capacity by specialists. In this sense, gen- 
eralism is a costly strategy to maintain. The degree to 
which excess capacity is maintained is related to the 
rapidity with which the environment is changing. 
More capacity is required by a more dynamic environ- 
ment (21). Hence, inconsistency in the cost-quality 
literature likely arises in part from the notion that 
NFs with varying environmental constraints may pro- 
cure varying degrees of excess capacity depending on 
how they have identified their role in the market; and 
how they perceive and react to threats in their envi- 
ronment. Organizational slack is an important reason 
why severa1 measures of structure are needed to com- 
pletely model the causal relationships between the 
structure, process, and outcome element of NF quality. 

The next section will discuss the proposed meth- 
odology for the development of a causal model of NF 
quality. 

METHODOLOGY 

A causal modeling methodology is an appropriate 
method for assessing and understanding the inter- 
relatedness among the various dimensions of NF care, 
within a Donabedian framework. However, in order 
to develop such an empirical model, significant 
amounts of data and analyses need to be performed. 
This lead the authors to a five-step methodology: (1) 
sample definition and data collection, (2) data reduc- 
tion through factor analysis, (3) development and 
testing of a causal model through path analysis, (4) 
identification of patterns of care through cluster 
analysis, and (5) integration of the model to both 
continuous quality improvement and to complex re- 
lationships involving quality and structural variables. 

Step 1: Sample Definition and Data Collection 

First, valid and reliable data regarding the structure, 
process, and outcome aspects of NF quality of care 
need to be collected on a population of nursing facili- 
ties. If possible, such data should contain both resident 
level and facility level data. The resident level data 

should be aggregated at  the facility level in order to 
allow subsequent analyses with the nursing facility as 
the unit of analysis. Whenever possible, these meas- 
ures should be adjusted to take into account differ- 
ences in residents across nursing facilities (such as 
case mix). 

Step 2: Reduction to Underlying Dimensions 

Second, underlying structure, process, and outcome 
dimensions should be determined in order to reliably 
and validly define these constructs and in order to 
reduce the dimensionality of the variables set. The list 
of variables selected to measure quality can usually be 
logically classified as structure, process, or outcome. 
However, we recommend performing a confirmatory 
factor analysis to examine the hypothesized relation- 
ships and identify any unexpected relationships. By 
performing a factor analysis, the variables group 
themselves into a smaller number of underlying di- 
mensions that can be interpreted as various global 
measures of quality of care. Such a reduction enables 
a more parsimonious evaluation of the causal model. 
Several factor solutions should be examined so as to 
choose the most appropriate number of dimensions. A 
number of analytical criteria can be used to select the 
number of dimensions, including: the cumulative per- 
centage of total variation explained by the factor 
solution, both Kaiser's and Jolliffe's rules, and a 
graphical analysis of the scree graph and the log- 
eigenvalue diagram (22). The final choice of the num- 
ber of dimensions to be retained, however, is usually 
based on ease of interpretation and parsimony. Once 
identified, these dimensions will enable the develop- 
ment of scales and indices that combine the variables 
into a set of more parsimonious measures (23). Several 
techniques exist to construct such scales including: 
multiple regression, the least-squares criterion, Bar- 
tlett's criterion, or a summation of variables with high 
factor loadings (23, 24). 

Step 3: Development of A Causal Model 

Third, the underlying dimensions of quality should 
be used to develop a causal model of quality consistent 
with Donabedian's paradigm. The structure-process- 
outcome causal model can be tested using path analy- 
sis. Path analysis is an appropriate technique to test 
hypothesized causal models (25-27). Path analysis 
provides explanations of cause-and-effect relations 
among variables, based on the observed correlations. 
It is a specific statistical technique based on row and 



Measuring Nursing Facility Quality 79 

standardized multiple regression (28), and weighted 
regression with proportion or percentage differences 
(29, 30). The regression coefficients for the standard- 
ized predictors are called path coefficients. The path 
coefficients express the importance of the direct and 
indirect influence the predictor variables have upon 
the criterion variable. Comparisons of path coeffi- 
cients enable tests of direct versus indirect effects of 
structural measures of quality on outcome measures 
of quality. 

The overall path analysis strategy follows the logic 
of well-described nonrecursive causal modeling pro- 
cedures (25, 26). First, process variables are regressed 
over structure variables. Second, outcomes are re- 
gressed over structure and process variables. Third, 
direct and indirect effects of structure variables are 
aseessed using the beta-coefficients of the various 
regression equations. For example, in a situation with 
two outcome variables O1 and 0 2 ,  two process vari-. 
ables P1 and P2 and two structure variables Si and S2, 
the direct and indirect effects of Si on O2 will be 
computed as follows: 

Regression equations with beta-weights: 
0 2  = a + bl X Pl  + b2 X P2 + bs X Si + bq X S2 
P1 = C + dl X S1 + dp X S2 
P2 = a + fl X S1 + f2 x S2 
Estimation of direct and indirect effects of S1 on 

0 2 :  

direct effect = b3 
indirect effect = bl x dl + b2 x fl 

Finally, the path coefficients are tested to determine 
whether ar not a path assumed to be zero is actually 
zero and the path analysis model is re-evaluated with- 
out the nonsignificant paths. 

Step 4: Identification of Patterns of Care through 
Cluster Analysis 

It is evident that a11 nursing facilities are not orga- 
nized in the same way, nor do they try to deliver the 
same quality care (3, 4). For example, they differ in 
terms of certification status, ownership status, loca- 
tion, size, staffing, and amenities, etc. Organizational 
theory suggests that facilities adapt to their operating 
environments, and economic theory suggests that fa- 
cilities will enhance quality only when the market 
environment is competitive. We thus suggest using 
cluster analysis to identify facility clusters which can 
be defined according to variables that characterize the 
market environment, organizational characteristics 
(ownership, chain status, and facility size), structural 
features, and process quality. The variables selected 
for inclusion in the cluster analysis will ultimately 

depend on the sample of nursing homes used to carry 
out such a study. For example, in the current study, 
no market environment characteristics were included 
since a11 nursing facilities in the sample were in the 
same state. Clusters should be clearly distinct in com- 
position, each corresponding to different modes of 
operation in different environments with different 
goals and strategies, i.e., different patterns of care. 
Only when such patterns of care are identified and 
controlled, can meaningful investigations of specific 
complex issues (i.e., the relationship between cost and 
quality) be performed. Independently examining each 
cluster before combining the results across clusters 
can provide a more thorough understanding of these 
issues. In addition, clusters also allow benchmarking 
of facilities with the highest quality within each clus- 
ter, ceteris paribus. Benchmarking done this way is 
much more informative than benchmarking on a gen- 
eral population of nursing facilities without having 
accounted for differences in care patterns. 

Step 5: Integration of the Model to Total Quality 
Management 

The final step consists of integrating the results of 
the causal model, along with the results of the cluster- 
ing process as well as any investigations of other 
complex relationships (i.e., quality and cost) into a 
continuous quality improvement framework. 

The current study applied the above methodology 
to a sample of nursing facilities in Wisconsin. In 1981, 
the State of Wisconsin engaged in a restructuring of 
the NF quality assurance process. As part of this new 
process, Gustafson et al. (4) developed the QAI to 
measure quality of care in nursing homes. The QAI is 
a multiattribute utility model that considers seven 
general areas of care. It is a multidimensional model 
that incorporates measures of structure, process, and 
outcome quality. The derivation of the quality vari- 
ables and its reliability and validity have been tested 
and reported elsewhere (4). 

A total sample of 104 randomly selected nursing 
facilities in Wisconsin were visited by a team consist- 
ing of one registered nurse and one social worker. The 
team applied the QAI to each of the nursing facilities. 
In addition, organizational variables were collected in 
the nursing homes either directly from the facilities 
or from annual reports available a t  the Wisconsin 
State Department of Health and Social Services. 

These data provided the basis for developing a 
causal model and examining the cost versus quality 
relationship according to the methodology outlined 
above. The following section describes the results of 
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the study and illustrates possible linkages to tenets of structure, process, or outcome in accordance with the 
continuous quality improvement. Donabedian (6, 7) paradigm. 

RESULTS 

Step 1: Summary Statistics 

Step 2: Reduction to Underlying Subdimensions 
Through Factor Analysis 

Confirmatory factor analyses were performed on the 
The summary statistics of a11 variables used in this variables within each of the three quality dimensions. 

study are shown in Table 1. Table 1 lists the organi- Two decision rules were used to help determine an 
zational characteristics first, and then lists the quality appropriate number of underlying subdimensions. 
variables collected by the QAI. These quality measures First, a minimum cumulative percentage of variance 
have been classified as one of the three types; as either explained was set at 60%, and second, a graphical 

Table 1 

Variables Description and Selected Statistics (N = 104) 

Variable Definition/measure 

Organizational charactistics 
Size Number of beds 
ADC Average daily census 
Occupancy rate ADCx1 OO/Licensed Beds 
Costs Total expenses/beds/days of operation 
T Y P ~  1 - Intermediate Care Facility 

2 - Skilled nursing facility 
Ownership 1 - Nonprofit facility 

2 - Proprietary facility 
3 - Governmental facility 

Location 1 - Rural facility 
2 - Urban facility 

Quality variables 

Structure 
Registered nurses 

Total nursing staff 

Credentials of nursing staff 
Facility floor plan 
Facility orientation/protec- 

tive measures 
Process 

Staff effectiveness 
Evaluation/assessment of 

residents 
Plan of care development 

a-d implementation 
Variety/adequacy of resi- 

dent activities 
Match of residents to activi- 

ties 
Staff attitudes to resident 
Resident influente in proc- 

ess of care 
Outcome 

Resident mood 
Resident awareness 
Resident physical condition 
Continuity of lifestyle 
Cornmunication between 

residents 
CompWnts 
Violations 

Frea. YO Mean SD 

Nurnber of full time equivalent registered nurses 
per resident 

Total number of full time equivalent nurses per 
Resident 

O (low quality) to 1 (high quality) index 
O (low quality) to 1 (high quality) index 
O (low quality) to 1 (high quality) index 

O (low quality) to 1 (high quality) index 
O (low quality) to 1 (high quality) index 

O (low quality) to 1 (high quality) index 

O (low quality) to 1 (high quality) index 

O (low quality) to 1 (high quality) index 

O (low quality) to 1 (high quality) index 
O (low quality) to 1 (high quality) index 

O (low quality) to 1 (high quality) index 
O (low quality) to 1 (high quality) index 
O (low quality) to 1 (high quality) index 
O (low quality) to 1 (high quality) index 
O (low quality) to 1 (high quality) index 

Total # of complaints/year/bed 
Total # of violations/year/bed 

Mean 
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Table 2 cordance with the basic tenets of continuous quality 

Factor Loadings for Structure Variables 
improvement. Each of the eight subdimensions is used 
to develop a causal model through path analysis. 

Variables Factor 1 Factor 2 
Staff Facility 

Total nursing staff 0.878 -0.049 
Registered nurses 0.844 0.093 
Credentials of nursing staff 0.545 0.363 

Facility floor plan 0.077 0.836 
Facility orientationlprotective rneasures 0.061 0.706 

analysis of the scree graph (22). Tables 2 through 4 
present the loadings for each quality variable on the 
underlying rotated subdimensions. After examining 
the different factor solutions for each group, we deter- 
mined that the stmcture variables could be grouped 
into two subdimensions: staff and facility. The two- 
factor solution for structure variables explains 89.4% 
of the total variance. The process quality variables 
could be grouped into three subdimensions: social care, 
medica1 care, and resident influence in care. The 
three-factor solution for process variables explains 
65.7%. Finally, the outcome quality variables could be 
grouped into three subdimensions: medica1 outcome, 
social outcome, and satisfaction. The three-factor so- 
lution for outcome variables explains 61.3% of the 
total variance. Overall, the factor analysis enabled 
reduction of the 19 quality variables from the QAI 
into 8 meaningful underlying subdimensions of qual- 
ity. 

Figure 1 represents a11 quality variables and the 
underlying subdimensions in a cause-and-effect dia- 
gram (31). Such diagrams illustrate the causal linkages 
among and between quality measures and dimensions. 
They are commonly used management tools in ac- 

Step 3: Development of the Causal Model Through 
Path Analysis 

First, we tested the stmcture-process-outcome qual- 
ity model at  a more aggregated leve1 by further group- 
ing the dimensions into three overall blocks as sug- 
gested by Davis (29). Figure 2 shows the aggregate 
results of the path analysis. Figure 2 shows both the 
direct effect as well as the residual effect path esti- 
mates (i.e., the standardized regression coefficients) 
for outcome on process and stmcture, and for process 
on structure are shown for each linkage. The indirect 
relationship of stmcture and outcome is cal'culated as 
the product of the regression coefficients of process 
on structure (0.186), and of outcome on process 
(0.402), that is 0.075. The direct relationship is the 
regression coefficient of outcome on structure, 0.079. 
Since neither are zero, we conclude that there is some 
direct effect of structure on outcome, as well as some 
indirect effect. Nevertheless, these coefficients are 
both close to zero, implying that the magnitude of the 
effect is small. 

Determining whether a path coefficient is signifi- 
cantly different from zero is usually done by compar- 
ing the partia1 correlation to a predetermined thresh- 
old, e.g., 0.10 (25). Using this threshold, the direct 
path from structure to outcome would be nonsignifi- 
cant. This would lend more support to the hypothesis 
of a true causal model, where structural characteristics 
of a nursing home influence the outcome quality only 
through the process of care. 

Table 3 

Factor Loadings for Process Variables 

Variables 
Factor 1 Factor 2 Factor 3 

Social care Medical care Resident influence 

Staff attitudes to resident 
Varietyladequacy of resident 
activities 
Match of residents to activities 

Staff Effectiveness 
Evaluation/Assessment of 
Residents 
Plan of care developrnent and 
implernentation 

Resident influence in process 
of care 
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Table 4 

Factor Loadings for Outcomes Variables 

Variables Factor 1 Factor 2 Factor 3 
Medical outcorne Social outcome Satisfaction 

Resident Awareness 0.668 
Resident rnood 0.672 
Resident physical condition 0.630 
Cornmunication between residents 0.025 
Continuity of lifestyle 0.003 
Cornplaints -0.246 
Violations 0.190 

ReYdento 

OUTCOME 

;i% Rmr gt,-% I M E D I C A L  1 
Facllity 

Evaiualiml OUTCoME 
Plsn of Care Arsersment of 

(tientstion/ Devdwment & -) Reudents 
P r ~ t e ~ t l v e  hp lement~t lon r-] 

Fig. 1. Cause and Effect Diagram. 

0.079 

O. 186 0.4U2 
STRUCTURE + PROCESS + OUTCOME + 

Ru-0.99 
.f 

Rv-0.98 

Diren path coefficient: 0.079 
Indrect path coetficient: 0.186 x 0.402 = 0.075 

Fig. 2. General Level Path Analysis, 

Second, in order to better understand the nature of 
the causal relationships between a11 three dimensions 
of quality, we tested the causal model at  a more 
operational level. That is, using the eight subdimen- 
sions of quality of care. The results of the detailed 
path analysis are shown in Figure 3. In this model, we 
also divided the third outcome factor, satisfaction into 
its two components, complaints and violations. This 
was done in order to gain additional information on 
what contributes to these outcomes. Only the signifi- 
cant paths are shown in Figure 3. The plain solid 
arrows represent positive direct paths from structure 
to process and from process to outcome, along with 
their path coefficients. The dashed arrows show neg- 
ative direct paths from structure to outcome, along 
with the path coefficients. Finally, the double arrows 
show the correlation among dimensions within the 
same group and indicate that no causal relationship is 
assumed. 

STRU CTUR E PROCESS OUTC OME 

Social \ 

Staff 

1 m 

Social 
Resident Outcome 

\ Invoivemenr +'255 ? 

C) Nonrecunive nwi-causal relationship 
+ Postive cauei reiationrhip t o m  rtnicture to  pmcers a i  from pmcerr t o  outcome 
---) Negative causal reiatonrhip from structure t o  outcome 

Fig. 3. Detailed Path Analysis. 

As can be seen, social care provided in the nursing 
home is primarily determined by the composition and 
effectiveness of the staff, the characteristics of the 
facility, and the involvement of residents in the proc- 
ess of care. Contrary to the original classification, it 
seems as if social care is in itself an outcome rather 
than a process variable. The line between the end- 
result of a process and a so-called "outcome" is often 
difficult to draw. It is more important to recognize 
what elements tend to contribute to good social care. 
In addition, social care processes and medical care 
processes are strongly correlated, +0.30. 

The only unexpected result noted is that the staff 
contributes negatively to medica1 outcome, -0.259. 
This counterintuitive causal relationship may reflect 
the lack of case mix adjustment of the quality vari- 
ables. However, even without case mix adjustment, it 
should be noted that the staff positively affects med- 
ical outcome indirectly through both social and med- 
ical care processes. Medica1 care is an important pre- 
dictor of both medica1 outcome and social outcome. 
Social care is also such a predictor, but indirectly 
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through medica1 care. Social outcome is explained 
directly by medica1 care and resident involvement, 
and indirectly by social care and its own determinants, 
that is staff, facility, and resident involvement. Fi- 
nally, in terms of the organizational outcomes, com- 
plaints are directly related to poor medica1 outcomes, 
whereas violations are caused directly by poor facility 
characteristics and are related to poor social outcomes. 

Step 4: Identification of Patterns of Care through 
Cluster Analysis 

Because nursing facilities are organized very differ- 
ently and might strive for different goals, cluster 
analysis was necessary to identify patterns of care. 
The similarity among clusters can be defined in var- 
i o u ~  ways (32). In the current study, the Euclidean 
distance between facilities was used to judge similar, 
ity. Distance was measured in terms of the variables 
or characteristics selected for the cluster analysis: 
organizational characteristics, structure, and process 
dimensions. The greater the distance, the less the 
similarities. 

By looking at the centroids of each cluster (i.e., the 
stereotype of each pattern of care), it appears that the 
predominant organizational characteristics in cluster- 
ing was the certification status of the nursing facility. 
In our sample there were 27 (26.0%) intermediate care 
facilities (ICF) and 77 (74.0%) skilled nursing facilities 
(SNF). The next most important set of variables that 
differentiate among clusters, were the process dimen- 
sion variables. For each certification status, we found 
two clusters, one with high levels of quality in the 
process dimensions (ICF group 2 with N = 16 facilities; 
and SNF group 2 with N = 30 facilities) and one with 
a lower level of quality in the process dimensions (ICF 
group 1 with N = 6 facilities; and SNF group 1 with 
N = 46 facilities), for a total of four clusters. The ICF 
group 2 was not significantly different from the SNF 
group 1 in terms of the process dimensions. We dis- 
regarded six other clusters due to a lack of facilities 
within each of them (three or fewer). The remaining 
organizational characteristics and structural dimen- 
sions did not further differentiate the clusters. It  
should be noted, however, that a larger sample of 
nursing facilities would probably have lead to different 
patterns of delivery of care. Nevertheless, as explained 
below, the limited differentiation proved to be useful. 

Step 5: Integration to Total Quality Management 

To illustrate the potential usefulness of this meth- 
odology to TQM, we studied how the clusters per- 

formed on outcome quality dimensions, as well as 
costs. We standardized (i.e., to a mean of O and stand- 
ard deviation of 1) a11 three outcome dimensions; 
social outcome, medica1 outcome, and satisfaction. 
Standardization facilitated comparisons across clus- 
ters. A11 outcome dimensions are in the same direction 
(the more standard units, the higher the quality). 
Figure 4 shows the profiles of each cluster which are 
plotted as average facility per diem (vertical axis) as 
a function of standard units of each outcome quality 
dimension (horizontal axis). As one would have ex- 
pected, both SNF groups have higher average expend- 
itures than both ICF groups ($37.77 per diem for SNF 
facilities compared to $29.12 for ICF facilities; a sig- 
nificant difference a t  the 0.01 level). With regard to 
medica1 outcomes, an analysis of variance shows that 
NF group types are not significantly different from 
each other, anda  t-test within each type (ICF or SNF) 
reveals no significant difference in the means between 
the two clusters in each type. This is observed in spite 
of conventional wisdom, which suggests that it is more 
difficult for SNF facilities to achieve a high level of 
medica1 outcomes due to the nature of their case mix 
relative to ICF facilities. However, this presumption 
does have indirect support given the difference in 
average per diems between the SNF and the ICF 
groups. That is, a more expensive case mix would 
imply a more expensive staff composition to manage, 
i.e., more registered nurses per resident. 

There is however, a wide difference both between 
and within facility group types in terms of both sat- 
isfaction and social outcome (t-tests of difference be- 
tween means show that both satisfaction and social 
outcome are significantly higher in the SNF facilities 
than in the ICF facilities at the 0.05 level, that satis- 
faction and social outcomes are significantly higher in 
SNF group 2 than in SNF group 1 at  the 0.01 level, 

COST 
(Average f a c ~ l ~ t y  $34 1 

per diern) 

$ 2 6 d . i . i . i . i . i . /  
- 0 6  O 4  - 0 2  O 0  0 2  0 4  0 6  

Lower Quality Higher Q u a t y  

QUALITY OUTCOMES 
(Standard Units) 

Fig. 4. Quaiity/Cost Relationships. 
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that social outcome is significantly higher in ICF 
group 2 than in ICF group 1 at  the 0.01 level, and that 
satisfaction is significantly higher in ICF group 2 than 
in ICF group 1 at  the 0.10 level). ICF facilities appear 
to have significantly lower outcome quality scores on 
both satisfaction and social outcome than do SNF 
facilities. It appears that, as average facility per diem 
increases, social outcome and resident satisfaction 
increase. The question for TQM is, how do Figures 3 
and 4 relate? From Figure 3, we observe that the 
dimension "facility" is a strong predictor of satisfac- 
tion (i.e., a strong negative path coefficient to viola- 
tions, -0.219). Figure 3 also shows that facilities can 
choose to provide the resources, which together, pro- 
mote an amenable environment, communication 
among residents and continuity of lifestyle; factors 
which promote long-term resident satisfaction. Facil- 
ity and staffing characteristics are then indirectly and 
causally linked to changes in a resident's affective 
reaction (i.e., a resident's emotional perception of the 
care quality) to the overall care he/she receives. 

DISCUSSION 

The structure, process, and outcome taxonomy has 
long been used in the field of health care quality 
measurement and evaluation. However, it remains 
rare to see published, a true causal model which as- 
sesses facility level quality. One enormous advantage 
of being able to routinely assess facility or resident 
level quality in a causal framework is the ease with 
which it can become incorporated into a TQM pro- 
gram and CQI process. CQI is predicated upon the 
notion that managers can identify and articulate each 
causal linkage involved in the production of output, 
in this case nursing care. If CQI (and more broadly, 
TQM) is to succeed in health care, the ability to 
routinely assess quality and articulate causal linkages 
is vital. Furthermore, if heretofore controversial yet 
complex relationships to quality (i.e., quality and cost) 
are to be understood and managed proactively, causal 
assessment of quality is again necessary. 

The current analysis demonstrates that nursing fa- 
cilities may be substantially benefited by having access 
to causal linkages which materially affect outcome 
quality. Management would then have first-hand 
knowledge of structural characteristics and process 
activities that they may pursue in order to improve 
outcome quality. In addition, TQM posits that em- 
ployee empowerment and "participative involvement 
of knowledgeable stakeholders" (8, p. 114) are required 
to initiate quality-improving actions, on the part of 
management. Similarly, Nyman (19) has argued that 

incentive-based policies (professional training, non- 
profit status, desire to attract private pay patients, 
etc.), may more effectively improve nonhealth out- 
come quality than adequacy-based policies (policies 
designed to financially support some arbitrarily-de- 
fined minimum threshold of quality). Thus, if the 
facility knew the mechanism through which the affec- 
tive portion of either process or outcome quality is 
influenced, they could manage that mechanism in 
order to inexpensively achieve improved outcomes. 

Among various outcome measures which were in- 
vestigated by Nyman (19), nonhealth outcomes (i.e., 
quality of life) were found to be significantly related 
to incentive-based policy and not to costs. Nonhealth 
quality measures are increasingly recognized as im- 
portant to overall quality, and which can be inexpen- 
sively influenced by staff attitudes (19). Precisely how 
one sets out to improve a resident's quality of life is 
not known. However, some things are known regard- 
ing constituent elements of the quality of life construct 
(33). Establishing a protective, trusting, and respectful 
environment, residents feeling satisfied with staff at- 
titudes and expertise, having a sense of justice and 
social participation, could a11 be components of an 
overall quality of life perception (34). In the current 
study, social outcome could be considered a compo- 
nent of a resident's quality of life. Note in Figure 3, 
that the staffing subdimension of structural quality 
positively influences social care, and that social care 
in turn, positively affects medica1 care and subse- 
quently social outcome, which is an affective portion 
of overall outcome quality. Also, note that facility 
characteristics are directly and negatively related to 
"negative outcomes" (violations and complaints). 
Hence, it appears as though the professional creden- 
tials, numbers of professional staff, and total staff size 
can ultimately create staff attitudes, determine the 
variety and adequacy of resident activities, staff effec- 
tiveness, and care plan development as well as directly 
impact resident evaluation and resident influence in 
the process of care. Path analysis illustrates the causal 
mechanism by which such influence occurs, and makes 
directly accessible such a mechanism for management 
interested in employing the tenets of total quality 
management. 

Whether the variation in social outcome and satis- 
faction between the SNF and ICF groups, shown in 
Figure 4, is related to the differences in average per 
diem is difficult to address. Without rigorous case mix 
adjustment of direct care expenditures, for instance 
using the Resource Utilization Groups I11 algorithm 
(35), comparisons of quality related to expenditures 
are tenuous. 

Applied to a large sample of nursing facilities with 
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better data and case mix adjustment, the methodology 
could result in guidelines for continuous quality im- 
provement and benchmarking or care quality stand- 
ards. Applied continuously over time in one nursing 
facility, the methodology truly enables the effective 
implementation of continuous quality improvement 
and monitoring of care quality. The strength and 
direction of the relationships between structure, proc- 
ess, and outcome dimensions may help nursing facili- 
ties in prioritizing various potential interventions, and 
allow decision making to better follow the care objec- 
tives of each nursing home. For example, depending 
on the mix of patients, some nursing homes will em- 
phasize health rehabilitation more than providing a 
high quality social environment, although a11 nursing 
homes would consider both objectives important and 
intertwined. 

CONCLUSION 

This study has presented a methodology to develop 
a causal model of the underlying relationships between 
structure, process, and outcome dimensions of quality 
of care in nursing facilities. The particular empirical 
test of this model presented in this paper is based on 
an instrument which measures quality of care in nurs- 
ing facilities, the QAI. The methodology is useful in 
at least three ways. First, it provides a procedure for 
collecting and processing information aimed at contin- 
u o u ~  quality improvement in nursing facilities. Sec- 
ond, it provides quantitative estimates of the associa- 
tions between key underlying factors that may serve 
as the basis for the actual design and implementation 
of quality improvement actions within nursing facili- 
ties. The causal model developed in this paper allows 
one to highlight the intensity as well as the direction 
of relationships between different variables related to 
the structure, process, and outcome of care delivered 
in nursing facilities. Finally, it provides directly useful 
implications for quality improvement strategies, and 
moves the field of quality in health care from a nega- 
tive attitude of sanctioning to ensure minimal levels 
of quality, to a positive attitude of continuous, proac- 
tive improvement of quality which directly involves 
the staff. 

We believe that this study opens an important 
research avenue. The methodology presented in this 
paper should be applied to better data and with supe- 
rior case mix adjustment of direct care costs. Given 
the limitations of the data used for illustration in this 
paper, we believe that the methodology will benefit 
from data that are (a) collected routinely in each 
nursing facility; (b) collected a t  the resident leve1 so 

as to allow for proper adjustment of the initial and 
current clinical condition of each resident; (c) col- 
lected on a large sample of nursing facilities that 
represent the different patterns of care in different 
market environments; and (d) collected over time. 

The Minimum Data Set (36) would satisfy the above 
criteria. The Minimum Data Set is being developed 
under the auspices of the Omnibus Budget Reconcili- 
ation Act of 1987 to form a comprehensive and longi- 
tudinal data set on nursing home care. More thor- 
oughly operationalizing quality with multiple indica- 
tors of structure, process, and outcome over time can 
be done with quality indicators (4) representing a11 
care areas of nursing care. Such criteria are not new 
(37). The development of quality indicators has been 
called for by many researchers (1, 4, 38, 39). In fact, 
the use of quality indicators which both satisfy the 
above data criteria and which are specific to particular 
clinical conditions and care areas, would enormously 
enhance the reliability and validity of causal models 
using the structure, process, and outcome paradigm. 
Subsequently, better causal models would beget a bet- 
ter application of TQM to the nursing industry. 
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