
Approaches to the Quality of Hospital Care

By MINDEL C. SHEPS, M.D., M.P.H.

INCREASING ATTENTION is being paid
to the problems of improving and of ap-

praising the quality of health services in gen-
eral (1-8) and of hospital care in particular.
The general problems of measurement and eval-
uation in all these areas are similar (9-16).
Basically, they involve finding valid and reli-
able measurements of quality and interpreting
these measurements when made.

Purposes of Hospital Evaluations

Evaluations of hospital quality may have dif-
ferent purposes. The methods and standards
selected must be related to the particular pur-
poses for which they are being applied. The
most familiar purpose is regulatory. Such an
appraisal is designed to match an institution
against specified standards that determine its
acceptability for the purposes of the regulatory
or accrediting agency. It is intended to correct
abuses and raise the general level to an accept-
able minimum. Various national bodies, now
united in the Joint Commission for the Accred-
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itation of Hospitals, have evolved minimum ac-
ceptable levels of facilities, equipment, admin-
istrative and professional organization, and
professional qualifications. They have' also
made use of some numerical indexes of organi-
zation and performance. All of these have
been set forth in the commission's Standards
for Hospital Accreditation.
The requirements of licensing boards, health

insurance funds, and other organizations serve
a similar purpose. Regulatory appraisals set
minimum or desirable levels by excluding insti-
tutions that fail to qualify. At the same time,
this provides protection for patients and stu-
dents who go to acceptable institutions (17-20).
As yardsticks, these standards have one divi-
sion that divides hospitals into two classes
only-good enough or not good enough.

Improvement of Quality
The second purpose of appraisals is a closely

related one-that of serving as a stimulus for
the improvement of quality. Licensing and ac-
crediting assessments serve this purpose as well
as that of regulation. Hospitals also make
self-appraisals for this purpose. The stand-
ards used may be minimum or optimum levels,
similar to those used for regulatory purposes,
or may provide for comparisons among physi-
cians in the same institution. One of the chief
instruments for such appraisals has been the
medical audit (21-25).
The basis of the audit is a review of hospital

records according to such criteria as qualitative
judgments of the care given and examination of
diagnostic errors (26-29), as well as such nu-
merical indexes as mortality rates, rates for the
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incidence of specific complications, removal of
normal tissues at operations (30-32), consulta-
tions, cesarean rates, and the rates for certain
tests by diagnostic category. The term "pro-
fessional service acoounting" has been sug-
gested for the compilation of these rates and
"medical audit" for their evaluation.

Program EvaduNation
The third, and more recently recognized,

purpose for quality appraisal, is to study the
effects of specific programs or procedures on
the quality of care. Generally we may refer to
this purpose as program evaluation. Certain
procedures, such as clinical-pathological con-
ferences, are believed to improve the quality of
hospitals. Large-scale c om p1 e x programs,
such as regionalization, are under trial. It is
essential that their effectiveness be examined.
We need to know in detail the effect of such
procedures on the care received by patients.
Program evaluation is the attempt to study this
effect, by seeing whether a difference or an im-
provement in quality is associated with a cer-
tain procedure or program.
In other situations the purpose of a program

evaluation may be to see whether a certain insti-
tution is giving "good" care. Such an ap-
praisal is basically an evaluation in which the
judge compares what he finds with what in
his mind seems desirable and possible.
For regulatory purposes, it is desirable to

establish criteria which actually do differentiate
between acceptable and unacceptable institu-
tions. They must be discriminating at the
level where the regulating agency feels the line
must be drawn. To help in improving the
quality of hospital care, the criteria used must
discover the most important problems and re-
flect progress in meeting them. Criteria used
for these purposes may be useful in program
evaluation, but more refined measuring tools are
also needed. A scale which only says "good
enough" or "not good enough" is inadequate.
What -is needed is a scale that measures values
along a continuum extending from one extreme
to the other. The measurements used must be
sensitive to those aspects of hospital quality
that may be affected by the program.

Reference has been made to some of the stand-
ard methods in use. It has recently been stated

that the statistics used in judging hospitals are
"usually meaningless, often illogical and fre-
quently unscientific" (33). For example, post-
operative mortality ratios are based on deaths
within 10 days divided by the total number of
operations performed. Thus, deaths after 10
days are omitted, and on the other hand proce-
dures of varying risks, such as dental extrac-
tions and neurosurgery, are indiscriminately
lumped together.

Moreover, there is a question regarding the
validity of the standards by which some of the
indexes are evaluated (33-36). A top limit of
3 to 4 percent is set for cesarean sections, but
current clinical practice and results justify con-
sideration of a higher level. Many of the
standards were derived empirically, and their
validity was not adequately established. Prog-
ress in clinical practice, in any case, calls for
frequent revision and revalidation of the stand-
ards. The standards to be used, therefore,
should be at levels which move according to
changing medical knowledge.
The American College of Surgeons and the

Professional Activity Study Group in Michi-
gan are cooperating on a new approach to the
audit as a measuring device and on the develop-
ment of new indexes (36). A number of new
indexes of hospital or medical care have recently
been described (37-39). Studies currently in
progress in the Rochester Regional Hospital
Council, the North Carolina General Practice
Study, and the Boston Evaluation Study may
produce other indexes.
Other methodological developments of in-

terest have been the application of the time
study technique to hospital nursing (40) and a
statistical analysis of the items included in
hospital licensing regulations (41).

Problems of Measurement

Hospital care is multidimensional. It is a
service provided by a coordinated group of pro-
fessional, technical, and other workers under
the direction of a physician. The quality of
the care received by patients is affected by the
adequacy of the hospital facilities and their
maintenance, by the administrative and pro-
fessional organization of the hospital, by the
competence of the personnel, and by the inter-
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personal relations among the staff as well as
between the staff and the patients.
Any consideration of evaluation, therefore,

must recognize the large number of factors in-
volved in patient care. It has been frequently
suggested that an appraisal form for hospital
quality be developed. Some have extended
this concept to include deriving a final score
or number to represent the quality of a given
hospital. Such a composite index would ob-
scure important differences. Moreover, it
would be impossible to choose the items to be
included and the relative weights for them on a
basis that was generally applicable. On the
other hand, a number of measurements can be
made and each of these allowed to stand by it-
self, thus producing a profile of the hospital
(42). We do not try to represent the health
status of an individual by a single figure such as
90 percent of the optimum, but rather, we say
something like:

"This patient's health, in general, is excel-
lent, except for mild obesity and a hemoglobin
of 10 grams."

Similarly, would it not be meaningful and
helpful for the final report of a study to state
not that "the quality is good" but rather some-
thing of this sort:

"Differences found in the following indexes
were highly significant . . . No differences
were observed in . . . The quality of physi-
cians' services was significantly higher...
The differences in social service were not
significant . . ."
An exhaustive discussion of all the aspects

of hospital care that could be included in such
a profile will not be attempted. Instead it is
proposed to deal with some of the methodologi-
cal problems involved.
The main techniques used in appraisals of

hospital quality can be divided into:
* The examination of prerequisites or desid-
erata"for adequate care.
* Indexes of elements of performance.
* Indexes of the effects of care.
* Qualitative clinical evaluations.

By Set Standards of Care
According to the first approach, it is assumed

that it is possible to select prerequisites for ade-
quate care and that improvement of these fac-

tors leads to improved care. These prerequi-
sites are minimum or optimum levels of facili-
ties, equipment, professional training, and or-
ganization. As examples we may mention:
* The provision and appropriate maintenance
of adequate physical facilities.
* The existence of special facilities, such as
blood bank, bone bank, special laboratory and
diagnostic facilities, premature nursery, and
artificial kidney.
* An effective organizational structure, both
administrative and professional.
* Standards and functioning of service depart-
ments such as records, laboratories, and
libraries.
* Numbers of personnel by size of hospital-
interns, residents, nurses, social workers, phys-
ical therapists, nutritionists, technicians.
* The availability of specialized personnel for
consultation and of facilities for consultation
with others, as in certain regional programs.
* Arrangements for ward rounds, refresher
courses, continuing education.
* Minimum qualifications of personnel.
* The existence and functioning of internal
controls, such as tissue committee, obstetrical
committee, and medical audit.
The use of this approach implies the hypoth-

esis that, given certain facilities and stand-
ards, the desirable quality of care is achieved.
This hypothesis should be recognized and tested
explicitly so that valid criteria can be used in
a more informed fashion and to better purpose.

Consideration of the norms used for these
desiderata raises such questions as, should they
be national averages, regional averages, mini-'
mum adequate levels or optimum levels, or,
should the search for standards be abandoned
and the findings on various hospitals simply
compared with each other? The answer de-
pends partly on the purpose of the appraisal.
In program evaluation, for example, it may be
preferable to use flexible indexes applicable
to different types of hospitals and to different
periods, rather than to adopt any fixed stand-
ard of desirability.

Similar considerations led Stouman and
Falk (10), in their proposals for international
health indexes, to abandon the search for stand-
ards. If one has valid measurements for a
characteristic, then intelligent, directed appli-
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cation of these measurements in some situations
w-ill provide tusefull information as to their vari-
ability and their significance witlhouit a norm.
The argtumenit will perlhaps be made clearer

bv an example. Whrlien we use an index such
as weiglht of clhildren, we need a knowledge of
norms to assist in diagnosis of a particular child.
However, if we want to test the effect of a cer-
tain vitamin oni weight, we need to compare the
gains made by elildren receiving the vitamin
and those not receiving it. Knowledge of the
norms is lhere irrelevant.

By Elemnents of Performance
The second approach to quality uses indexes

intended to reflect one or more elements of per-
formance. Indexes may be defined as "one or
a set of measures . . . used to measure indi-
rectly the incidence of a characteristic that is
not directly measurable" (43). Patient care is
such a characteristic. Its quality cannot be
measured quantitatively, except by the a-rbi-
trary allotment of a certain number of points to
a qualitative judgment. It is difficult to define;
it is complex and intangible. It is therefore
natural and logical that much of the effort to
evaluate this quality has been focused on the
development of indexes, for example:
* Utilization rates for specific procedures by
category, such as admission chest X-rays as an
index of preventive services, or rectal examina-
tion in specified groups of patients.
* Utilization rates of certain laboratory and
other diagnostic procedures, by category.
* Indexes wlhich would reflect the promptness
and discrimination with which new procedures
or drugs are used in the hospital.
* Referral rates and patterns.
* Autopsy rates.
* Cesarean rates.
* Pathological reports on surgical specimens.
* Correlations between preoperative and post-
operative diagnoses and between ante-mortem
and post-mortem diagnoses.
* Accuracy of diagnostic procedures.
d Average length of hospital stay by diagnosis.
It may be hypothesized that in a well-organized
service where the staff members work with pur-
pose and integration, hospital stay will be
shorter, on the average, for certain types of
cases.

* Listing specific diagnostic and therapeutic
procedures expected for each type of case and
matching records against them.
Good indexes are objective, reliable, and

valid. By the reliability or precision of a meas-
urement, we mean the degree of agreement
among repeated measurements of the same
things. Numerical indexes, such as rates or
ratios, would appear to be relatively precise-
anyone counting the number of autopsies done
out of all hospital deaths should get the same
rate provided that a hospital death is defined
without ambiguity. Reliability is more diffi-
cult to achieve in indexes that require measure-
ment rather than counting, as has been shown
when different physicians measure the same
enlarged livers (44), or the same reactions to
tuberculin tests (45). Agreement on interpre-
tation of X-ray films, even when repeated by
the same physician, is far from perfect (46).
Quality indexes that depend on such assess-
ments or on diagnosis, however made, must be
tested for precision. It is an error to assume
that because they are numerical they are precise.
The use of these performance indexes de-

pends on an assumption that they are valid for
an assessment of hospital quality. Presum-
ably this involves the hypotheses (a) that each
index does measure an element of patient care,
and (b) that one or a number of these indexes
are highly correlated with the intangibles of
care. These hypotheses can and should be ex-
amined in the light of clinical information and
by statistical analysis.

Again, the desirability and validity of the
yardstick for these indexes must be examined.
We can all agree that the higher the proportion
of correct diagnoses, the better the quality of
medicine. But what proportion ought we to
expect in 1955 in different hospitals?
Other standards are even less definite. There

can be too many laboratory tests as well as too
few; too few cesareans as well as too many.
Discrimiinating standards would be based on
stuidies of the relation between good patient
care and the resultant nuimber of procedures by
category of case. The development of appro-
priate yardsticks thus involves studies to esti-
mate desirable levels for the various indexes
and the expected variation. These levels should
be adaptable for different types of hospitals
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and capable of reflecting progress in clinical
medicine.

By the Effects of Care
A third approach to appraising hospital

quality is the use of indexes intended to meas-
ure the effects of quality of care on patient
health. The outcome of specific therapy is in-
fluenced by many factors in addition to that of
treatment, factors such as age, sex, nutrition,
stage of the disease, and the emotional state of
the patient. The use of these indexes may
therefore be highly misleading. It necessitates
a careful evaluation of concomitant factors and
an attempt to control them.
Some instances of such indexes are in fairly

common use. They include:
* Specific mortality ratios such as postopera-
tive, puerperal, and neonatal.
* Survival rates of premature infants in a spec-
ified weight range.
* The incidence of preventable complications
such as postoperative infections.
These indexes would seem to be relatively pre-

cise if their basis is carefully defined. A post-
operative mortality rate depends only on the
careful definition of postoperative deaths and
of the types of surgery counted. However, the
validity of this rate as an index of the quality
of surgery would still need to be established.
The definitions used are highly relevant to this
validity. But even then questions remain:
Does the death rate within 10 days after

major chest surgery really reflect the quality
of care ?

WVhat about the effect of such patient charac-
teristics as diagnosis, complicating illnesses,
age, sex, and nutritional status?

Objective indexes of the kinds discussed
therefore require careful definition and evalua-
tion. They hold considerable promise for the
appraisal of hospital quality, but they are not
yet the ideal measuring tools. At best, they are
indirect and partial indicators of the basically
intangible characteristic with which we are con-
cerned. In a given organizational setting, with
access to given standards of consultation and
services, doing a certain number of laboratory
examinations, one can have numerous shades
in the range of quality of care, depending on the
skill, the judgment, the experience and the

character of the persons involved and on their
relationships with patients. This end product
is what one really is trying to evaluate in any
assessment of patient care. It is for this reason
that some workers have tackled the problem of
evaluating quality directly through the fourth
approach, namely a clinical evaluation.

By Clinical Evalu-ations
Makover (47) included a clinical evaluation

in his study of medical groups associated with
the Health Insurance Plan of New York. The
continuing HIP evaluation program has
adapted some of his techniques as well as adding
new ones. According to a preliminary unpub-
lished report by M. A. Morehead, delivered at
the 1954 New England regional meeting of the
American Public Health Association, records
from six clinical fields are selected and scores
assigned on the completeness of records, diag-
nostic management, treatment, and reporting.
Although performance is measured against pre-
pared standards, the final score depends on the
judgment of the consultant making the eval-
uation.
More recently, another type of combined ap-

praisal was made by Goldmann and Graham
(48). To an analysis of the availability of
service and utilization of service, they added
qualitative ratings of the efficiency of service
organization and of a random sample of patient
records.

Clinical evaluations are in the end subjective
and thus less precise than some of the indexes
previously discussed. However, they may be
more valid since they are a direct approach to
the characteristic we want to evaluate, the qual-
ity of patient care. Quality, though intangi-
ble, is not an abstraction. Nor is judgment of
quality capricious or a purely personal whim.
While agreement could not be expected to be
complete, there are, in numerous situations,
widely accepted concepts of what is meant by
good care.
The reliability of qualitative judgments can

be tested, and they can be subjected to statistical
analysis (49-51). To make relatively precise
estimates of quality, it is necessary to have the
findings of several independent judges. This
permits an assessment of the degree of agree-
ment among judges (52, 53); it allows for an
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objective test of the reliability of the evalua-
tions and diminishes the effect of individual
bias. Although more difficult than assessing
the precision of interpretations of objective
tests, it is the same in principle.
At times, agreement on judgmental evalua-

tion is better than agreement on definitions and
criteria. Reynolds (44) describes such a case.
A group of clinicians attempting to outline cri-
teria for ambulation of patients with infectious
hepatitis could not reach agreement after a
lengthy discussion of weighting procedures.
But analysis of "paired comparisons" by which
each man gave his preferences between the cri-
teria in all possible combinations of two, re-
sulted in good agreement on the ranks to be as-
signed them. Thus, it may be that several clini-
cians would agree more readily on the relative
ranks of a number of hospitals than they would
on the weights to be given various objective
indexes in computing a quality score.
Judgmental assessments are resorted to in

other fields. In some food industry situations
the taste of a product must be evaluated. Ob-
jective tests give some information, but to an-
swer the important question, "how does a par-
ticular process affect the taste," one must in the
end resort to tasting the food. If it is necessary
to study the effect of different ingredients and
preparation procedures on the palatability of
ice cream, the only way out is to ask a number of
judges which product tastes better to them.
From such tests, valid results may be obtained

notwithstanding the problems related to non-
agreement among a group of judges and the
lack of consistency on the part of an individual
judge. The validity is also dependent on such
controls as randomization of the tests and the
judge's ignorance of which particular product
he is testing.

Accordingly, it would appear that appropri-
ate experimental and statistical procedures
would enable more meaningful results to be ob-
tained' from qualitative evaluation of hospital
care. In general, qualitative judgments are ex-
pressed through either ranking or scoring.
In ranking, a number of units are placed

by each judge in order of his preference and
the various ranks analyzed for consistency.

In scoring, a scale of quality is established,

and each judge assigns the score that he con-
siders appropriate.
These techniques may be combined in various

ways. Thus, individual scores can be given on
quality in different clinical fields, and the find-
ings combined into one overall score. The sub-
jects may then be ranked according to the scores
obtained.
As already emphasized, the use of these tech-

niques depends on replication, that is, on secur-
ing at least two separate evaluations of the same
set of units. This is not the same as asking a
committee to make a combined appraisal. Only
through separate evaluations is it possible to
assess the consistency of the individual judg-
ments and to arrive at a relatively unbiased
estimate. The value assigned results from com-
bining the different judgments, and is more re-
liable and objective than the opinion of a single
individual. A committee of experts would
emerge with one final appraisal, but this would
not allow the internal checking suggested. It
is even possible with such a panel that one or
two members could influence the others so that
the final assessment would not be truly a con-
sensus.

If qualitative appraisals of hospital care are
made, the particular aspect of care to be studied
might be medical, surgical, obstetrical, nursing,
social work, or a combination of these and
others. Well-qualified, experienced practi-
tioners in the field under study should make the
evaluation. Although most clinicians, medical
and other, would probably prefer to base their
opinions on actual observations of patient care,
a properly selected random sample of clinical
records may provide adequate information. If
various clinical fields were reviewed, replica-
tion would be desirable in each field. The eval-
uations in the major clinical fields could then
be crosschecked to test the consistency among
them.

It is obvious that such qualitative judgments
would have meaning only as comparisons among
different hospitals or subdivisions of hospitals.
The rank or score would have no absolute value
but merely a relative value within the groups
appraised. Direct comparisons are unavoid-
able when we operate without a scale or yard-
stick. However, this only makes explicit the
fact that comparison lies at the basis of all meas-
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urement. Measurement has been defined as "the
assignment of numerals to things so as to
represent facts and conventions about them . . .
under a consistent set of rules" (54).
The operations to which any measurements

can be subjected depend on the rules that can
be made and on the validity and reliability of
the values obtained. However, with any meas-
urements we make comparisons. If we measure
height, we compare the height of the subject
with the markings on an arbitrary scale. These
markings have meaning only in terms of estab-
lished norms, of earlier results on the same sub-
ject, or of readings obtained from another sub-
ject. When we don't have a ruler, we can stand
two subjects next to each other and make the
comparison directly. Similarly, any index of
quality may be measured against a yardstick,
or the values obtained on several hospitals may
be directly compared.

The Basis of Comparison

Any of the fohr approaches to quality, there-
fore, involve comparisons, either indirectly
through the use of standards or directly. In
program evaluations the basis of comparison
is vital. If a specific procedure has an effect
on quality, it must be revealed in differences.
To find such differences, the hospital under
study must be compared with something, either
with other hospitals or with itself before in-
ception of the program. When differences ex-
ist, it is of paramount importance to isolate
differences related to the program itself from
differences owing to such other factors as
changes in time, economic differences, cultural
differences, and so on. The selection of a basis
of comparison or control is crucial in this
attempt.
The basis of comparison and the indexes to

be used, in fact the plan for evaluation of a
new procedure or program, should go hand in
hand with planning the program itself.
Ideally, before the new procedure is instituted,
several similar hospitals would be chosen. By
random selection, half would become experi-
mental units for the new program, and half,
controls (55). A careful study of patient care
would be made in all the hospitals before insti-
tuting the new program and again at a suitable

time after the program was in effect. Medical
and social progress occurring during this pe-
riod might produce changes in both experimen-
tal and control units. But the changes might
be different, and it is these changes that would
be compared.
Such an experiment would be relatively sim-

ple if it tested only one procedure at a time.
Thus one could, for example, estimate the ef-
fect of providing small hospitals with special
courses for laboratory technicians by compar-
ing changes in the accuracy of their results in
certain procedures. More complex programs
should also be amenable to this type of experi-
ment.
However, there are cases where this does not

apply. The effects of an existing program are
to be evaluted, or a hospital plans to embark
on a new program, and a study is to be made
of quality before and after. The institutions
then are self-selected and thereby are different
from other hospitals. The before-and-after
case does not make the problem simpler. A
comparison within the one hospital at two dif-
ferent periods necessitates control of secular
changes related to the passage of time or
changes owing to extraneous factors that may
have come into play.
This situation has parallels in population

studies, in public health research, and in clini-
cal research. Analytical studies of what exists,
rather than of a planned experiment, call for
a more critical evaluation of the findings, and
the conclusions must be more tentative. This
is even truer when the analyses are retrospec-
tive, being made after the fact (56-59). How-
ever, in some cases it may be possible to select
suitable controls for comparison (60) and to
test their suitability by an examination of varia-
bles that might affect the result. The careful
selection and critical analysis of the controls
(61) are basic to the validity of the findings.
An important step in program evaluation,

therefore, is the search for suitable controls
and for methods of eliminating some of the
many variables that affect the quality of care.
This is especially difficult because hospitals are
highly complex institutions, and patient care is
an intangible quality, influenced by many
variables.

It is therefore possible that no comparable
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uniits could be found for nonexperimental sit-
uatioins. In the event of failure to establish
acceptable controls, or even as a complement to
comparisons made with controls, there is an-
other avenue of approach that might prove
fruitful. One might formulate a hypothesis
such as:

"Characteristic x is usually found only in
teaching hospitals. A random sample of non-
teaching hospitals in comparable communities
will show low values for x, but an examination
of hospitals in our group will reveal signifi-
cantly higher values."

Characteristic x might be laboratory services
of a certain type, or rehabilitation services, or
one of the quantitative indexes considered.
Such an approach, of course, adopts the rest of
the country as controls. As in other situations,
purely descriptive studies may be used as a
basis for planning future experiments.

MIany references have already been made to
testing the validity of various indexes. This
could be done in various ways. One would
be through a statistically controlled clinical
analysis of each index. Another would be
through seeking correlations among various
measurements (37,62) including qualitative ap-
praisals. Thus, correlations might be sought
among two or more measurements which are
believed to measure practically the same thing.
It might be found that a relatively simple,
inexpensive objective test showed a high cor-
relation with the results of the qualitative judg-
ments, or, more likely, that a combination of
such tests did so. Once the validity and ap-
plicability of such indicators were established,
there would be many instances where they could
be used inistead of more difficult, expensive, and
cunmbersome techniques.

Conclusions

AMost of the work done to date in the ap-
praisal of lhospital quality has been related to
the pirposes of correcting abuses, setting mini-
rnum standards, and stimulating improvements
in quality. The field of program evaluation
is just beginning to be explored.
Techniques used in quality evaluations vary

with the purposes of the particular study. The
quality of care can be evaluated through a

multidimensional approach which results in a
profile of the hospital. The maini basis of the
appraisal can be the use of one or a combina-
tion of: examinations for prerequisites for good
care, indexes intended to measure elements of
performance, indexes intended to measure the
effect of care by results obtained, and qualita-
tive clinical judgments.

Anly indexes and standards used in such ap-
praisals would be clearly defined, based on
comparable data, and examined for their re-
liability and validity. Qualitative clinical ap-
praisals should also be tested in a similar
fashion and statistical controls and analysis
applied to them as well.

Correlations among different indexes and
judgments used should be attempted.

Appraisals whi'ch are intended to examine
the effects of specific procedures or programs
should be planned before the inception of the
procrram.
The selection of an appropriate basis of com-

parison is crucial to program evaluation.
The development of practical and valid meth-

ods of measurement will involve the expendi-
ture of considerable money and time. How-
ever, in view of efforts and money now being
spent on programs to raise quality, it would
seem essential to direct some of those resources
toward the development of appropriate meth-
ods with which to judge their effects. Collab-
oration of clinicians, administrators, and statis-
ticians is necessary for such a development.
A critical analysis of the particular methods

used should be an explicit objective of a quality
evaluation.
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