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Abstract

Background: Despite their widespread acceptance, utilization review tools, which
were designed to assess the appropriateness of care in acute care hospitals, have
not been well validated in Canada. The aim of this study was to assess the valid-
ity of 3 such tools — ISD (Intensity of service, Severity of illness, Discharge
screens), AEP (Appropriateness Evaluation Protocol) and MCAP (Managed Care
Appropriateness Protocol) — as determined by their agreement with the clinical
judgement of a panel of experts.

Methods: The cases of 75 patients admitted to an acute cardiology service were re-
viewed retrospectively. The criteria of each utilization review tool were applied
by trained reviewers to each day the patients spent in hospital. An abstract of
each case prepared in a day-by-day format was evaluated independently by 3
cardiologists, using clinical judgement to decide the appropriateness of each
day spent in hospital.

Results: The panel considered 92% of the admissions and 67% of the subsequent
hospital days to be appropriate. The ISD underestimated the appropriateness
rates of admission and subsequent days; the AEP and MCAP overestimated the
appropriateness rate of subsequent days in hospital. The kappa statistic of over-
all agreement between tool and panel was 0.45 for ISD, 0.24 for MCAP and
0.25 for AEP, indicating poor to fair validity of the tools.

Interpretation: Published validation studies had average kappa values of 0.32–0.44
(i.e., poor to fair) for admission days and for subsequent days in hospital for the 3
tools. The tools have only a low level of validity when compared with a panel of
experts, which raises serious doubts about their usefulness for utilization review.

Reducing the time that patients spend in hospital is seen as one way to con-
trol health care costs. One procedure to demonstrate inefficiency in the use
of acute care hospitals is utilization review, using a tool designed to assess

the appropriateness of hospital admission and subsequent days spent in hospital by
the retrospective application of objective criteria. Three tools widely used for this
procedure are the ISD criteria set (Intensity of service, Severity of illness, Dis-
charge screens1), the AEP (Appropriateness Evaluation Protocol2) and the MCAP
(Managed Care Appropriateness Protocol3). The need for hospital admission is de-
termined daily by the application of a set of explicit criteria; if these are met for a
given day, then that day spent in an acute care hospital is considered appropriate.
Although designed for managing care during time spent in hospital, the tools have
also been used retrospectively to assess resource utilization.

The ISD consists of sets of diagnosis-independent criteria applicable to specified
levels of care (e.g., critical, acute, subacute) and to different body systems. Each set
consists of 3 sections: severity of illness, intensity of service and discharge screens.
The AEP and the MCAP, which was derived from the AEP, each consist of a set of
admission criteria and a set of day-of-care criteria related to patient severity of ill-
ness and the clinical services required. The criteria are independent of diagnosis or
body system and are applicable to all patients.

These tools have been used for utilization review in most provinces. Butler and
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associates4 studied the reliability and validity of the AEP.
The MCAP was used in 2 institutional studies5,6 and the
ISD was used in a number of provincial surveys7–13 to deter-
mine the rate of inappropriate use of acute care beds. In
several cases the tool criteria were reviewed before the
study to ensure that they reflected local practice, but in
none of the studies with the ISD and the MCAP was the
tool validated by comparison with decisions of appropriate-
ness obtained by a “gold standard,” namely a panel of
physicians. The purpose of our study was to assess the va-
lidity of the 3 tools as determined by the level of agreement
with the judgement of a panel of experts.

We used the 1997 versions of the ISD and the MCAP
and the last version of the AEP (AEP criteria are restated
with no substantive changes, but with notes and clarifica-
tions of each criterion in an unpublished manual supplied
by Dr. Restuccia, dated May 199814).

Methods

Seventy-five consecutive patients admitted during March 1998
to the coronary care unit (CCU) with a provisional diagnosis of
acute myocardial infarction or unstable angina were considered.

A health record analyst trained as a primary reviewer for the
ISD, and with prior experience in its application to cardiac pa-
tients, assessed the admission day and each subsequent day spent
in hospital according to the criteria for care at the level at which
the patient was being treated (CCU, telemetry unit or acute car-
diac unit). A senior nurse with extensive experience in the cardiac
unit was trained as a primary reviewer in the use of the MCAP
and determined the appropriateness of each day in hospital using
that tool. Although the reviews were carried out during each pa-
tient’s stay in hospital, there was no contact with the attending
physicians and no influence on patient care. Daily reviews were
ended when the patient was discharged or transferred from the
acute care nursing unit. A physician reviewer verified the applica-
tion of the criteria but did not overrule any decisions on the basis
of other information or clinical judgement.

Several months later the primary reviewer of the MCAP re-
assessed the hospital stays using the AEP criteria. A physician who
was unaware of the appropriateness ratings obtained with the
tools prepared a summary of each patient’s stay using a standard-
ized, day-by-day format, and included information on the day on
which it became available to the attending physician and residents
as well as information contained in the progress notes from the
patient’s record (copied verbatim when feasible). The summaries
were reviewed independently by 3 cardiologists, none of whom
was involved in the care of these patients. The cardiologists used
their clinical judgement to assess the appropriateness of the ad-
mission and of each day in hospital. They then met to discuss
their assessments to reach a consensus. However, complete agree-
ment was not essential, and in such cases the majority opinion was
accepted as the panel’s judgement.

Each tool was assessed by the level of overall agreement be-
tween the tool and the panel as determined by the kappa statistic15

and by the specific inappropriate agreement (the number of days
for which care at an acute care level was judged inappropriate by
both the tool and the panel divided by the number of days judged
inappropriate by one or both the tool and the panel).16 Kappa has a
value of zero if agreement is due to chance alone and a value of 1

if agreement is perfect. Thus, 0–0.4 indicates poor agreement,
0.4–0.75 indicates fair to good agreement and 0.75–1.0 indicates
good to perfect agreement.17 Sensitivity and specificity were calcu-
lated for each tool, using the panel’s judgement as the “gold stan-
dard,” with “inappropriate” as the equivalent of “positive.” Thus,
sensitivity is the “true inappropriate” rate of a tool (the proportion
of the days considered inappropriate by the panel that were also
judged inappropriate by the tool), and specificity is its “true ap-
propriate” rate. Other statistical procedures included the χ2 test
for differences between proportions and 2-way analysis of vari-
ance (unequal subgroup numbers).

Results

The number of days judged appropriate by the tools and
the panel are shown in Table 1. Compared with the panel’s
findings, the number of appropriate days was underesti-
mated by the ISD and overestimated by the MCAP and the
AEP, for both admission days and subsequent days. The
rates of appropriateness of hospital admission differed sig-
nificantly between the ISD and the AEP and MCAP (p <
0.02), and the rates of appropriateness were lower for subse-
quent days in hospital than for admission days (p < 0.01).
The proportion of days judged inappropriate increased with
increasing length of stay for about 6 days and then became
stable (Fig. 1), for both panel and tools. For 33 patients with
a final diagnosis of myocardial infarction the panel and each
tool essentially judged all admissions to be appropriate; the
asesssments of the appropriateness of subsequent days were
virtually identical to those for the whole group.

The level of agreement between the tools and the panel,
as shown by the kappa values, was low, except for the ISD
in its assessment of admission days (Table 2). The agree-
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Table 1: Number of days in acute care hospitals judged
appropriate by utilization review tools and a panel of physi-
cian experts

No. (and %) of days deemed
appropriate

Tool/panel Admission
Subsequent stay

in hospital

All patients (n = 75)

ISD 60   (80)* 184 (40)†
MCAP 75 (100) 370 (81)†
AEP 75 (100) 390 (85)†
Panel 69   (92) 309 (67)
Patients with myocardial
infarction (n = 33)

ISD 32   (97)   96 (41)†

MCAP 33 (100) 185 (79)‡

AEP 33 (100) 198 (85)†
Panel 33 (100) 154 (66)

Note: ISD = Intensity of service, Severity of illness, Discharge screens, MCAP = Managed Care
Appropriateness Protocol, AEP = Appropriateness Evaluation Protocol.xxxxxxxxxxxxxxxxxxxxx
*p < 0.05, †p < 0.001, ‡p < 0.005, for difference between tool and panel.



ment between the MCAP and the AEP was good; this re-
sult was expected because the MCAP was derived from the
AEP. With the panel’s judgements taken to be “correct,”
all tools showed a sensitivity (true inappropriate rate) of
1.00 and a specificity (true appropriate rate) of 0.87 or
higher for admission days. For subsequent days the ISD
showed a sensitivity of 0.94 and a specificity of 0.57; the
corresponding values were 0.33 and 0.87 for the MCAP
and 0.29 and 0.92 for the AEP. Before the consensus meet-
ing, the kappa value for agreement between individual
physicians and each of the tools was 0.11 on average, and
between pairs of physicians 0.32 on average.

Interpretation

In previous Canadian studies4–13 an average of 39%
(range 8%–73%) of admissions and 49% (range
25%–82%) of hospital days were judged inappropriate by
one of the utilization review tools. Although our inappro-
priateness rates were well within these ranges, comparison
is of questionable value because of the patient populations
studied. However, one report10 included a subgroup of pa-
tients with myocardial infarction, assessed by the ISD: 96%
of admissions but only 36% of subsequent days were
deemed appropriate. Our results for such patients were
very similar (Table 1).

The importance of these rates depends on the validity of
the utilization review tools, which are assessed by compar-
ing the “decisions” of the tools with the judgement of a
panel of experts. We searched the MEDLINE and
HEALTHSTAR databases for independent validation
studies providing kappa estimates of the agreement be-
tween tool and panel judgements for adult patients. Be-
cause the criteria have been modified over the years, the
search was limited to the past 10 years. All of the reports
found were based on the ratings of a primary reviewer. For
both the ISD and the AEP and MCAP (considered to-
gether) the kappa values for overall agreement with the ex-
pert panels varied considerably but on average showed only
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Fig. 1: Relation between length of stay in hospital and propor-
tion of days found to be inappropriate by (A) a panel of physi-
cian experts and 3 utilization review tools: (B) Intensity of ser-
vice, Severity of illness, Discharge screens (ISD), (C) Managed
Care Appropriateness Protocol (MCAP) and (D) Appropriate-
ness Evaluation Protocol (AEP). Because of the small number
of patients remaining in hospital for more than 10 days, data
were pooled for days 11–14, 15–18 and 19–24.

Table 2: Level of agreement between expert panel and utiliza-
tion review tools

ISD MCAP AEP

Variable
κ

value
SIA,
%

κ
value

SIA,
%

κ
value

SIA,
%

Admission days

Panel 0.52 40 * * * *

Subsequent days

Panel 0.42 50 0.22 25 0.24 24

ISD – 0.23 29 0.20 24

MCAP – – 0.70 60

All days

Panel 0.45 49 0.24 25 0.25 23

ISD – 0.24 28 0.21 23

MCAP – – 0.71 60

Note: SIA = specific inappropriate agreement (see Methods for details).xxxxxxxxxxxxxxxxxxxx
*All other values in this matrix were 0.

Table 3:  Reported levels of appropriateness of days in hospital and of validity of utilization
review tools*

Admission days Subsequent days

Tool†

Mean level of
appropriateness

(and SEM),%  κ value SIA

Mean level of
appropriateness
(and SEM), % κ value SIA

ISD 63 (5)
(n = 12)

0.41 (0.04)
(n = 8)

48 (4)
(n = 4)

47 (6)
(n = 8)

0.44 (0.07)
(n = 7)

60
(n = 3)

AEP +
MCAP‡

76 (5)
(n = 9)

0.32 (0.09)
(n = 8)

37
(n = 2)

61 (5)
(n = 10)

0.43 (0.07)
(n = 8)

44 (12)
(n = 4)

Note: SEM = standard error of the mean.
*For each tool the upper row of numbers = mean (and SEM) of reported values, including those of the present study; the lower row = number
of reports. For fewer than 3 reports only the mean is given.
†References for the ISD tool = 5,7–13,16,18–22; references for the AEP and MCAP tools = 4–6,16, 22–32.
‡There were few reports on MCAP. Because the results were similar to those of AEP, the 2 sets of values were combined.



poor to fair validity (Table 3); specific inappropriate agree-
ment was similar. Initially these tools were designed for
managing care and included review by a physician of days
rated inappropriate on primary review, with the option of
overriding such ratings. Because all of the validation studies
were based on the primary review alone, the results support
the conclusion of Strumwasser and coworkers16 that the
tools used in this way have too low a level of validity to jus-
tify their use as the sole basis for deciding the appropriate-
ness of days in hospital. Because the past5–13 and current use
of the tools for utilization review is also based on primary
review alone, the estimated rates of inappropriate use of
acute care hospitals should be viewed with some degree of
scepticism.

There are 2 potential sources of bias in the results of our
study. First, preparation of the patient abstracts involved
selection of information that may have affected the panel’s
decision. Although we do not believe that any important
data were omitted, the problem, common to all retrospec-
tive utilization review studies, remains. Second, the time
lag before the application of the AEP tool may have intro-
duced a systematic bias in the reviewer; we believe that this
bias is negligible because a second reviewer monitored the
application of the criteria.

Incorporation of a secondary review into the utilization
review process might raise the level of agreement with the
expert panel and so make the tool more acceptable. How-
ever, it was the frequent divergence of clinical opinion
among individual physicians that led to the development of
the tools: the goal was to replace the subjective use of im-
plicit criteria by a physician reviewer with the objective ap-
plication of explicit criteria of the tool.33 Reported kappa
values (including our results) for agreement between indi-
vidual physician reviewers are on average 0.29 (standard er-
ror 0.06).16,20,22,34 This indicates that the addition of a sec-
ondary review by a single physician would reintroduce the
source of variability that the tool was intended to eliminate
and would add a major source of inconsistency in ratings.
In contrast, agreement between panels of physicians35–37 is
much stronger than between individual physicians, so sec-
ondary review of inappropriate days by an expert panel
would increase the validity of the tool. However, the tools
are relatively inefficient for assessing subsequent days in
hospital, because of low sensitivity or low specificity. A fo-
cused review process38 by a panel of physicians using a min-
imal representative patient sample39 may be more efficient.

An additional concern is the lack of information about
the predictive validity of the tools. The concept of an inap-
propriate day at an acute care level suggests that the qual-
ity of care would not be reduced at a subacute level. The
accuracy of this assumption must be established by show-
ing that patients discharged to a lower level of care, on the
basis of the tool’s criteria, have outcomes at least as good
as those of patients “managed” by the attending physician
using clinical judgement. There have been no reports of
such trials.

Although utilization review tools are widely accepted
these considerations taken together raise serious questions
about the value of the tools as they are currently used and
whether they should be used at all.
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