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APPROPRIATENESS IN HEALTH CARE DELIVERY:
DEFINITIONS, MEASUREMENT AND POLICY

IMPLICATIONS

John N. Lavis, MD, MSc; Geoffrey M. Anderson, MD, PhD

The quality and cost of health care delivery have
come under increasing scrutiny in recent years. A

major focus of the current health care debate is the no-

tion that a substantial proportion of the health care de-
livered in Canada is inappropriate.',2 As conventional
wisdom has it, reducing inappropriate care would not
only improve the quality of care but also save money. If
true, reducing inappropriate care is an appealing ap-

proach to addressing the fiscal realities faced by many

provincial governments while preserving the health care

system that has served this country so well.
The appropriateness of the health care delivered in

Canada will clearly continue to interest health care

providers, policymakers and the public. To help inform
future discussions, this article addresses four basic ques-

tions: What is meant by "appropriate" and inappropri-

ate" care? What general approaches and specific- meth-
ods have been used to measure the levels of inappropri-
ate care? What do we know about the levels of inappro-
priate health care delivery in Canada? And, what lessons
can be drawn for future efforts to measure and reduce in-
appropriate care?

THE MEANING OF APPROPRIATENESS
AND INAPPROPRIATENESS

Appropriateness is often treated as a single concept.
However, there are two distinct types of appropriateness:
appropriateness of a service and appropriateness of the
setting in which care is provided. The differences
between the two parallel the differences between two
other concepts in health care: effectiveness and cost-
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effectiveness. Clinical research determines whether the
health of a patient is expected to improve after a service
or procedure is provided (effectiveness). Economic evalu-
ation, building on the results of clinical research, ad-
dresses cost-effectiveness: identification of the least ex-
pensive mix of services required to improve the patient's
health.

The appropriateness of a service is the effectiveness
of that service for a particular type of patient. Appropri-
ateness is determined by whether symptoms, physical
findings and results of diagnostic tests indicate that the
particular patient is expected to benefit from the service.
This type of appropriateness involves the choice of ser-
vice that should benefit the patient. When appropriate-
ness of a service is discussed, it is assumed that the ser-
vice is provided in a high-quality way. Typically, costs
are disregarded, and no attempt is made to determine
whether the benefits are worth the costs, given the alter-
native uses (within or outside the health care system) for
the money spent on the service.
We use the following definitions. An appropriate ser-

vice is one that is expected to do more good than harm
for a patient with a given indication or set of indications.
An inappropriate service is one that is not expected to
benefit the patient or, in the more extreme case, may
harm the patient. An equivocal service is neither clearly
appropriate nor clearly inappropriate.

The appropriateness of the setting in which care is
provided is related to cost-effectiveness. This type of ap-
propriateness is determined by whether the patient's
clinical characteristics, and the services required for his
or her care, match the setting in which the care is pro-
vided. Setting is a proxy measure of the resources used
to provide care. Just as effective care can be provided in
a way that is not cost-effective, appropriate services can
be provided in inappropriate settings. When appropri-
ateness of setting is considered, it is assumed that the
services are appropriate and are provided in a technically
correct way.

Coronary artery bypass grafting (CABG) can serve as
an example of how the effectiveness and appropriateness
of a service are related. Clinical trials have shown that
CABG is effective in improving survival rates among pa-
tients with certain indications.' For example, the results
of these trials show that CABG is effective (and thus ap-
propriate) if it is performed on a patient with severe
angina, positive results of noninvasive tests and 90% nar-
rowing of the left main coronary artery. However, the
same trials may show that CABG is ineffective (and thus
inappropriate) if it is performed on a patient with no
symptoms, negative results of noninvasive tests and only
30% narrowing of the circumflex coronary artery.

To illustrate the relation between the cost-effectiveness
of care and the appropriateness of the setting, we will use

the example of endoscopic examination. Providing an en-
doscopic examination in an outpatient setting is less
costly for the health care system (although it may be
more costly for the patient) than admitting the patient to
hospital for this purpose. However, a patient undergoing a
gastric endoscopic examination may require inpatient care
for other clinical reasons such as bleeding or a serious co-
existing illness. Such a patient is too sick to be examined
as an outpatient. In contrast, if the patient has symptoms
of a peptic ulcer but is in no distress and has no signs of
bleeding, hospital admission for an endoscopic examina-
tion may be an inappropriate use of resources. This pa-
tient could safely undergo the procedure on an outpatient
basis. Hence, an endoscopic examination may be the ap-
propriate service for both types of patient, but hospital in-
patient care may be an inappropriate setting in which to
provide the service to the second type of patient.

Different conclusions can be drawn from the two
types of inappropriate health care delivery. A service
that is inappropriate for a specific type of patient should
not be provided in any setting. The service is not ex-
pected to benefit the patient and, therefore, is not
needed. An inappropriate setting means that care could
be provided in an alternative setting (usually on an out-
patient basis or at home) at a lower cost. However,
"could" is the operative word: the services the patient
needs may not be available in an alternative setting. For
example, a patient may not be sick enough to warrant
hospital admission but may be too sick to be sent home
without adequate home care. If home care services are
unavailable, then hospital admission may theoretically
be inappropriate, but it is the better available option.
Hence, identifying care settings as inappropriate de-
pends on the availability of alternative, less expensive
settings.

APPROACHES TO MEASUREMENT

Measuring appropriateness objectively hinges on the
comparison of observed patterns of care with criteria for
appropriate care. To assess the appropriateness of a ser-
vice, detailed clinical information in the medical record
is reviewed to determine the indications for the service
and any relevant risk factors or coexisting illnesses. To
assess the appropriateness of setting, the medical record
is reviewed to determine the severity of illness and the
intensity of services needed to care for the patient dur-
ing the period studied. For both types of appropriateness
the results of the medical-record review are compared
with a list of criteria to determine whether the care was
appropriate, equivocal or inappropriate.

Assessments of the appropriateness of a service are
based on criteria specific to the diagnosis or procedure.
These criteria are typically arrived at through a critical
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appraisal of the research literature, followed by a process
to achieve consensus among a group of experts. The
consensus process is needed to interpret the research lit-
erature and establish the appropriateness of a service for
each possible or common combination of indication, risk
factor and coexisting illness.

For assessments of appropriateness of setting, the cri-
teria are typically independent of diagnosis; they are ap-
plicable to most categories of patients. These criteria are
developed through an expert-consensus process. There
is little research literature on the most appropriate set-
ting for care of patients with a wide range of clinical pre-
sentations; the existing literature is usually specific to a
single clinical condition.

SPECIFIC METHODS TO MEASURE APPROPRIATENESS

Although these general approaches are straightfor-
ward and broadly applicable, only a small number of
well-documented methods are commonly used to mea-
sure appropriateness. The best known of these was de-
veloped by researchers at RAND, an independent US
research organization.4 Criteria for the appropriateness
of seven services have been applied in published studies;
the services are coronary angiography, CABG, percuta-
neous transluminal coronary angioplasty, carotid en-
darterectomy, hysterectomy, endoscopy and, most re-
cently, placement of tympanostomy tubes.56 To develop
criteria, each member of a panel of experts ranks all pos-
sible indications for a given service from 1 (inappropri-
ate) to 9 (appropriate) on the basis of a critical review of
the research literature. Experts then meet to discuss the
results of this ranking exercise and the research litera-
ture, then rank the indications a second time. Through
this process, a service is classified as appropriate, equivo-
cal or inappropriate on the basis of the indications, risk
factors and coexisting illnesses documented in a patient's
medical record.4

The validity of this method is, and will remain, uncer-
tain, since there is no ideal standard against which to
validate such methods. The definition of inappropriate
service provision varies depending on the nationality of
the experts and the decision rule used to define agree-
ment.2 In the absence of an agreed standard for measur-
ing appropriateness, the sensitivity and specificity of
measurement tools cannot be determined. However, we
do know that no measure of appropriateness is perfect.
The use of these measures will sometimes lead to classi-
fying services as appropriate when they are inappropri-
ate and vice versa. The extent of bias is uncertain.7

The most commonly used tools for assessing the ap-
propriateness of setting are the Appropriateness Evalua-
tion Protocol (AEP)89 and the Intensity-Severity-
Discharge-Appropriateness (ISD-A) review system (In-

terQual Inc., Westborough, Mass., 1978). Both include
criteria for assessing the appropriateness of a hospital ad-
mission or a day of care. These criteria were originally
developed by consensus process, are easily updated and
can be modified to suit the local environment. A hospital
admission or day of care is classified as appropriate or in-
appropriate on the basis of these criteria and of an assess-
ment, from the patient's medical record, of the severity of
illness and the intensity of service needed for the care of
that patient. (It is more accurate to classify hospital ad-
missions and days of care as requiring or not requiring
acute care, since the determination that the setting is "in-
appropriate" depends on the availability of alternative,
less expensive care settings.) Used prospectively, some of
these tools can also attribute hospital admissions and
days of care when acute care is not required to the pa-
tient, physician, hospital or environment. The validity of
these two measurement tools has been established
through comparisons with assessments by panels of
physicians in which implicit techniques were used.,,

LiMITATIONS OF EXISTING METHODS

There are obvious limitations to these two types of
assessment of appropriateness. The comprehensiveness
of the RAND method, which provides an appropriate-
ness rating for every conceivable combination of indica-
tion, risk factor and coexisting illness, has meant that cri-
teria have been developed for only seven services (all of
which are hospital-based procedures provided by spe-
cialists). These criteria have been used in Canada only
for research purposes.

The AEP and ISD-A criteria for appropriateness of
setting are applicable only to acute care provided in hos-
pitals. There is no systematic approach to identifying,
for example, patients in long-term care facilities who
could receive home care (or vice versa) or patients in
home care programs who could use self-care (or vice
versa). As well, these measurement tools do not assess
the appropriateness of resource use in a setting. The
level and mix of health care providers is assumed to be
fixed. For example, the possibility of substituting a li-
censed practical nurse for a registered nurse to care for
certain patients is not considered.

Limitations to existing methods can be attributed to
the environments in which they were developed and in
which they evolved. Both of these methods are often
used prospectively in the United States to determine
whether a physician or hospital is paid for providing a
service or inpatient care. Because health care insurers
and other third-party payers in the United States are
mainly concerned about "big-ticket" items, such as spe-
cialist-delivered procedures and hospital-based care, ap-
propriateness criteria have been developed in these ar-
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eas. However, there is no reason why appropriateness
criteria that meet the specific needs of the Canadian
health care system could not be developed for any ser-
vice or type of health care setting. In the Canadian con-
text, assessing the appropriateness of high-volume,
"small-ticket" items may have much more impact than
assessment of big-ticket items on the overall quality (and
possibly even cost) of care.

Existing methods rely exclusively on the review of
medical records of patients who have received a service
or who have been admitted to acute care institutions. As
typically applied, these methods define only appropriate
or inappropriate use of services or hospitals. However,
measurement tools such as the RAND criteria or ISD-A
review system could theoretically identify patients who
need a particular service or access to a particular health
care setting but do not receive it. They have never been
used in this way, although measuring underuse of appro-
priate services or settings is as important as measuring
inappropriate overuse.

LEVELS OF INAPPROPRIATE
HEALTH CARE DELIVERY IN CANADA

To illustrate the application of existing methods and
their usefulness in answering relevant policy questions,
we reviewed and critically appraised studies of appropri-
ateness conducted in Canada and relevant studies con-
ducted in other jurisdictions.2

INAPPROPRIATE SERVICE PROVISION

Three Canadian studies have measured the rate of in-
appropriate service provision for selected procedures.
The results of these studies are presented in Table 1. The
first study determined the rate of inappropriate hysterec-
tomies performed in selected hospitals in Saskatchewan

in the early 1970s.'2 The second study, in which the
RAND method was used with criteria developed by US
physicians, compared rates of inappropriate coronary
angiography and CABG in a Winnipeg hospital with
those in three US hospitals in the early 1980s.'3 It
showed that the proportion of inappropriate cases was
lower in the Winnipeg hospital than in the US hospitals.
The most recent study performed in Canada also used
the RAND method but with criteria developed by both
Canadian and US physicians."4 The study examined a
random selection of all cases of coronary angiography
and CABG performed in New York, Ontario and British
Columbia and showed similar rates of inappropriate pro-
cedures in the two countries.

The rate of inappropriate service provision in the
United States during the past decade has been measured
in many studies. Rates for procedures that have been
studied three or more times are summarized in Table 2.
Rates of inappropriate coronary angiographyl5l8 and
CABG'7'920 shown in New York in 1990 were lower than
those shown among other states from 1979 to 1982.

The proportion of cases defined as inappropriate was
substantially higher when the experts involved in the
ranking process were from the United Kingdom.'7 This
suggests that, even when presented with the same re-
search evidence and asked to ignore cost considerations
in the ranking process, experts in different countries have
different definitions of inappropriate service provision.

These results suggest that rates of inappropriate ser-
vice provision vary according to the year of the study,
the location of the study and the nationality of the ex-
perts who develop the criteria. Rates of inappropriate
provision have also been shown to vary according to the
decision rule used to define agreement.2 Further research
is needed to determine whether rates vary depending on
the characteristics, such as age and social class, of the
population being studied.

. . ~ .% of seices deemed inappropriate

- - In Canada - In the. United States

'According According According According
Canadian to Canadian to US to Canadian to uS

Procedure Study Study year study location criteria criteria criteria criteria

Hysterectomy Dyck et..a .1971-7 Saskatchewan 24 NA* NA NA
Coronavyangiography Rooset,alls 1981 Winnipeg 6NA 69 NA 15-18

McGlynn et all 1989-90 Ontaio and 9 5 10 4
British Columbia

Coronary artery Roos et al 1981 Wnnipeg NA 1-3 NA 6-3
bypass gr-afting

McG-lynn et al 1989-90 Ontario and 4 3 6 2
British Columbia

*NA _-n applicable.
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Although absolute rates of inappropriate service pro-
vision in one time and place may not be generalizable,
the approach can be used to answer relevant policy
questions. For example, the RAND method has been
used to explore the relation between small-area varia-
tions in the rates of specific services and rates of inap-
propriate provision of these services. Although the
caveat concerning the possibility of biased estimates
should be kept in mind, high rates of services in some ju-
risdictions have not been shown to be correlated with
high rates of inappropriate service provision. This result
helps to answer the policy question concerning whether
high rates of services can be used as a marker of inappro-
priateness. According to evidence from the United
States, the answer is probably No;5'27 however, this is
still subject to debate.2830

INAPPROPRIATE SETTING

Two studies have systematically measured the rate of
inappropriate acute care hospital use (i.e., use of acute
care hospitals when that setting for care was not justified)
by adults in Canada. Results are summarized in Table 3.
The first examined admissions to selected hospitals in
British Columbia." The second, in Saskatchewan, was
Canada's first province-wide study of inappropriate use of
acute care.32 In both studies, researchers used the ISD-A
measurement tool. Studies conducted in the United
States have shown rates of hospital admissions when
acute care is not required ranging from 7% to 43%, and
rates of days of care when acute care is not required rang-
ing from 20% to 48%.2

Other studies have measured the rate of hospital use

% of service deemed
inappropriate

Study According to According to
Procedure Study year US criteria U-K criteria
Coronary angiography Chassin et al and Brook et allI>' 1979-81 17-27 42-60

Bernstein et at'8 1990 4 NA

Coronary artery Brook et al and Winslow et al'7 19 1979-82 13-14 35
bypass grafting

Leape et al" 1990 2 NA

Carotid Chassin et al, Merrick et at, 1981 13-32 NA
endatterectomy Winslow et atarnd Leape et al'62143

Upper-gastrointestinal Chassin et al and Kahn et al'624 1981 11-19 NA
endoscopy

Kahn et al25 1982-93 24 NA

Study

Rate of inappropriate
acute care hospital

admissions
or inappropriate days
of care in hospital, %
Hospital Days of

population Study year Study location admissions care

Adults Anderson et al3. 1987 Victoria 24 1333*

Health Services Utilization
and Research Commission
(HSURC)32 1991-92 Saskatchewan 38-48t 48-64t

Children Kasian et al33 1988-89 Saskatoon NA 16

Gloor et al34 1988 London, Ont. NA 24

Smith et al35 1990 Vancouver -29 22
HSURC 1992 Saskatchewan 44-56 27-48

Davist 1992 Toronto NA 13
*Range based on different definitions of inappropriate days of care.
tRange among three different categories of hospitals; lower limit is result from regional hospitals and upper limit is result from small community
hospitals.
*W.M. Davis, Hospital for Sick Children: personal communication, 1994.
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among children in Canada when acute care is not re-
quired; all except a study in Saskatchewan were con-
ducted with the use of the pediatric AEP measurement
tool. Two of these studies examined admissions 32,35
whereas five examined days of care32-35 (W.M. Davis,
Hospital for Sick Children: personal communication,
1994). In the United States, a study showed that in 1 1 %
of admissions among children acute care was not re-
quired9 and that in 13% to 21% of days of care for chil-
dren acute care was not required.936

Rates of hospital use when acute care was not re-
quired also vary depending on the year of the study and
the location of the study population. Hence, absolute
rates of inappropriate use based on one time and place
may not be generalizable. To establish the local rate of
inappropriate use of acute care, existing methods need to
be applied locally.

As in the case of inappropriate service provision, the
approach can also be used to answer policy questions
concerning care settings. For example, the AEP measure-
ment tool has been used to explore the effects of user
charges and of care provided through prepaid group
practices (such as health maintenance organizations in
the United States) on inappropriate hospital care. User
charges have been shown to reduce the use of hospital
care but not the inappropriate proportion of that use.37
Physicians working in prepaid group practices, in con-
trast to those working under fee-for-service arrange-
ments, face a financial disincentive to provide "excess`
hospital-based care. One study showed that physicians
working in prepaid group practices had lower rates of
hospital admissions but not lower proportions of hospi-
tal admissions when acute care was not required."8 These
results suggest that neither user charges nor care pro-
vided through prepaid group practices can be relied
upon to reduce hospital use when acute care is not re-
quired.

LESSONS FOR THE FUTURE

Appropriateness in health care delivery is clearly an
attractive concept. It allows us, theoretically, to progress
from describing how much care is being provided to
analysing how much of that care is expected to benefit
patients or whether that care could be provided less ex-
pensively. These types of analysis are important steps in
our efforts to improve the quality of care while control-
ling costs. Yet the steps taken to date in Canada have
been very tentative.

MEASURING INAPPROPRIATE HEALTH CARE DELIVERY

In only one study conducted in Canada during the
last two decades have researchers used clearly defined,

explicit criteria, developed by Canadian physicians, to
examine the appropriateness of a service in a compre-
hensive sample of hospitals.'4 Furthermore, after more
than a decade of efforts involving the RAND method,
criteria have been developed to analyse the appropriate-
ness of only seven procedures. Attempts to measure sys-
tematically the appropriateness of services provided by
Canadian physicians will require a major effort to de-
velop evidence-based criteria. Such criteria should be ar-
rived at through an explicit process combining critical
appraisal of the literature with expert consensus. This
process should be coupled with the development of sys-
tems for the routine collection of data to enable re-
searchers to assess the appropriateness of services in rep-
resentative samples of cases. These two steps would
allow the more widespread use of this approach.

Existing methods of assessing the appropriateness of
setting apply only to acute care hospitals. Similar meth-
ods could be developed to assess the appropriateness of
other health care settings such as long-term care facili-
ties or home care programs. This would permit the ap-
plication of this general approach to all settings in the
health care system and would promote accountability
throughout the system. Recent research suggests that a
substantial proportion of the care provided in acute care
hospitals in Canada could be provided, perhaps less ex-
pensively, in other settings. This is only one step on the
road to establishing the most appropriate setting for
each patient. More needs to be learned about the avail-
ability and appropriateness of settings other than the
hospital. All of the studies conducted in Canada to date
have been able to identify only inappropriate overuse.
However, in a system designed to provide access to care
for all who need it, it seems prudent to begin to look at
the potential underuse of appropriate health care as well.

REDUCING INAPPROPRIATE HEALTH CARE DELIVERY

Actions to address inappropriate health care delivery
will probably not wait for these refinements in measure-
ment. Inappropriate care is being provided in Canada,
and ways to reduce such care will be implemented.
However, efforts to reduce inappropriate health care de-
livery should take into account the unique organization
of the Canadian health care system.

Efforts to improve quality of care and contain costs in
the United States have been compared to the use of
reins, whereas efforts in Canada have been compared to
the use of fences.39 Third-party payers in the United
States attempt to exert influence at each turn in medical
decision making, much like a rider would control a
horse. In contrast, provincial health care systems in
Canada have instead adopted approaches, such as global
budgets for hospitals and utilization caps for physician
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services, that act as fences within which health care
providers must operate.

This analogy to reins and fences can also be applied
to efforts to reduce inappropriate health care delivery.
For example, efforts to reduce inappropriate delivery in
the United States have included measuring appropriate-
ness prospectively to determine the eligibility of a ser-
vice or admission for reimbursement on a patient-by-
patient basis. Care that does not meet the criteria is not
paid for. If such efforts were undertaken in Canada, it
would mean a fundamental transformation of the rela-
tionship between providers and governments.

In contrast, future efforts to reduce inappropriate de-
livery in Canada could involve a traditional "fences" ap-
proach. Rather than making case-by-case judgements
concerning whether care will be reimbursed, providers
and governments could make a commitment to develop
clearer lines of responsibility for quality assurance and
utiliization management. Clinical practice guidelines4`
could provide the basis for defining appropriate services.
However, guidelines are a necessary but not sufficient
condition for improving the quality of care; therefore,
active strategies to implement these guidelines will also
be needed.4 Guidelines can be implemented successfully
through an understanding of the local barriers to change
and through comprehensive strategies to overcome
these barriers.42 We need a system that will support such
interventions.

Reducing care provided in an inappropriate setting
must begin with the realization that such change requires
cooperation and coordination among institutions, organi-
zations and providers. Studies of inappropriate care set-
tings in Canada have measured the levels of inappropri-
ate hospital use, not the reasons for inappropriate use.
Without an understanding of the factors that lead to in-
appropriate use, it will be impossible to address this issue.

A CAVEAT: LESS IS NOT NECESSARILY BETTER

Reductions in health care spending have led to, or may
necessitate, many initiatives to reduce health care utiliza-
tion. If such efforts are not targeted specifically at reduc-
ing inappropriate care, appropriate care could be reduced
at the same time as inappropriate care is eliminated, result-
ing in lower overall quality of care. Lower rates of use do
not necessarily mean lower rates of inappropriate care.
Quality concerns do not end with ensuring that delivered
services are appropriate for the patient and are provided in
the appropriate setting. In a system designed to provide
universal access to necessary services, the analysis of ap-
propriateness of care should extend to an examination of
those who did not receive an appropriate service or did not
receive care in the required setting. There is evidence of
overuse of services in Canada, but we know very little

about underuse and nothing about underuse precipitated
by untargeted reductions in health care utilization.

The cost implications of initiatives to reduce inappro-
priate care are also complex. If such initiatives are based
on a broad view of quality of care, which incorporates
the notions of overuse and underuse, they may not save
money. For example, careful examination of care pro-
vided outside of acute care settings may result in a net
flow of patients from other settings to acute care set-
tings. Moreover, the type of targeted efforts needed to
reduce inappropriate care will require new administrative
structures and substantial financial investment.

CONCLUSION

Many in the Canadian health care system are facing
demands for increased accountability. A central feature
of accountability is ensuring that appropriate services are
provided in appropriate settings. To reach this goal we
must first establish criteria for appropriate care through a
process that is open and explicit, combining critical ap-
praisal of the literature with expert consensus. We must
then assess performance systematically against these
criteria. This assessment should be methodologically
sound, but it must also involve local health care pro-
viders. Change is easier when the need for it is clear and
acceptable to all. The commitment and cooperation of
everyone in the system are needed for change to take
place. To meet our shared goal of accountability for the
quality and costs of health care delivery, we must also
recognize the unique Canadian relationship among
health care providers, policymakers and the public.
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