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ABSTRACT

The "Utilization Reviews" required under the Bennett Amendment
to the Social Security Act of 1972 can be interpreted as "independent audits"
of the practices of medical professionals utilizing hospital services. This
1 includes audit f patient-doctor relations by staff of an admitting hospital
as well as audit of the hospitil by an independent Professional Standards

Review Organization. Implementation of this law was phased in a way that

makes it possible to distinguish between "audit anticipation" and "audit
occurrence" as separate aspects of "audit per se" -- i.e., the "audit i
process" as distinguished from any reports flowing from it. Using data
on (1) Appendicitis and (2) Primary Cholecystectomy from a Boston area
hospital, techniques from Exploratory Data Analysis are exploited to form
hypothescs about the effects of these audits. The resulting hypotheses
all suggest that the Utilization Reviews had significant effects on the

behavior of medical professionals with respect to length of patient stay --

which were then confirmed by subsequent statistical (confirmatory) tests

of the u:sual (classical) variety. Openings provided for further research

on the use of audits as a means for managing the behavior of such per-
sonnel as medical professionals, research sc:ientists, etc., are briefly
indicated along with other new management tools that can be provided from

N

such research,
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ijes of Audits

This article will explore the potential value of audits as a
tool for management and/or social control to guide the behavior of medical
professionals in 1 hospital administration context. Control, direction
and even influencing the behavior of such professionals may be thought of
as only one of many areas which have provided a variety of sometimes
baffling challenges to more customary management approaches --- such as
direct supervision, etc. -- if only because of the knowledge discrepancies
of menagers. For instance, in addition to medical professionals (e.g.,

surgeons) in hospitals, one may cite the activities of scientists partici-

pating in « program of advanced research or even the activitics of academics

in institutions of higher learnings. Ambiguities in locating and stating
objectives for the lattcr, however, make it seem advisablc to direct
attertion to the bchavior of medical professionals. Here these ambiguities
are less intense, e.g., in their bearing on patient treatment, etc., and
then, of course, what is learned about audit effects here relative to these
objectives may provide a basis for extension to some of the other areas
notec above.

The term "audit" is intended here to refer to an indepeudent

process of review and appraisal that carries with it a third-party orienta-

tion (e.g., as embodied in an audit report) along with criteria of objectivity

and competence that makes it possible to appraise the audit process itself
as well as the activities that are audited. It is not intended to confine

the term "audit" to the usual CPA ottest ¢1dit althcugh, t> be sure, that
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kind of audit fits within the description we have just provided. We

use the term rather in the sense of "comprehensive audit'" which, as we
have elsewhere noted,ij does not confine an auditor to examination of
financial statements prepared by others. Instead, it opens all aspects
of management (ai. ! other) behavior for such examination and assigns the
audit or responsibility for choosing the area of audit which is

supposed to be done by reference to the 3rd-party relations that are

2/

thereby to be serviced.—

In comprehensive audits, the choices of the 3rd-party relations
to be serviced and the way ;hey are to be serviced is also a responsi- £
bility of the auditor. Note, however, that this servicing ‘need not involve a
formal report. Indeed, for purposes of this study, we follow Churchill
[ 1962 ] an: distinguish betwcen "audit per se" and the "audit report."
The latter is further distinguished by rcference to the "audit findings"
and "audit recommendations" that it may contain, but audit per se refers
to the audit prrcess (i.e., the scope and method cf audit conduct)
whether or not a report issues from it. i

We also follow Churchill [ 1962 ] and further distinguish between ‘
the "occurrence of an audit" and the "anticipation of an audit," which may

each have behavioral consequences in their own right. Quite clearliy, no

1/

= See
J. G.
2/

For
"l ".

N. C. Churchill, W. W. Cooper, V. Govindarajan, J. D. Pond, and
San Miguel [1977] .

further discussion of this servicing of 3rd-party relations, see
Cooper and Y. Ijiri "Accounting and Accountability Relations" in

Eric Louis Kohler -- Accounting's Man of Principles (Reston Publishing

Co., forthcoming). For a discussion of its relation to accounting, see

the exchange between A. Thomas, Mildred "rancis and V Govindarajan and

J. Pond in "Evaluation of Sicial Pr*uorams: Some thougshts o the Role of Ac-
countants,” The Acrountin: Journal, Vol. i, No. 2 (1978).




report is involved in audit anticipation, at least in the sense of specific
] audit findings and/or recommendations. Indeed, explicitly specified
v audit criteria are also not prescnt. Even a clear delineation of

the actions to be examined need not be present unless some pre-

arranged specific:iion of procedures to be followed or the reports to be

rendered are sufficiently associated with the possible

1
use of an audit.™

Audits and VJtilization Reviews

For purposes of this study, in any case, the 3rd-party
orientation is assumed to be present, but with possible different
behavioral effects, in both audit anticipation and audit occurrence.

y To test hypothesized behavioral effects of both of these aspects of
auditing, recourse was had to data on the possible effects of "Utiliza
tion Revicws'" hoth in apticipation and occurrence in a not-for-

érofit teaching hospital in the Boston area. Hence we need to say

something about the nature of these Utilization Reviews, including

their sources and authority, and tne audit processes to which they

relate.

Firat we observe that the Bennctt Amendment to the focial Security
Act, ‘romvhich the authority stem: tor thesc audits, was passed in October 30, 1972.
As obaefved in the appendix, this amendment provided for a PS0 (Professional

Standard Review Organization) in each region with independent authority '

l;This is the point of view that i< taker in (k= precent study where
such developments ~f recor:-l.eeping and rzporting practices are all
1egarded as flowin, from the audics being utilized.
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for establishing standards and responsibility for monitoring (i.e.,

AT % SRR

externally auditing) the Utilization Reviews and related auﬁit

activities in each subject hospital. A grace period until April
1975, contained in this Amendment, made it possible to study the
i effects of these audits (= Utilization Reviews + PSRO monitoring)
in their actual occurrence as well as the related audit ancicipa-

tions by reference to data collected for each of the following 3

periods of time:

Prior to 1972: no concurrcnt audit and no
anticipation of Utilization
Reviews
Nov. 1972 and March 1975: no audit occurrence but anticipation
of concurrent Utiiization Reviews
April 1975 - present: concurrent Utilization Reviews by
the hospital staff plus external

monitoring by the local PSRO

; This provided a "quusi experimental" setting in the sense of Campbell

. and Stanlcy [ 1963 ] which was utilized to analyze the effccts of "audit anti-
{4

. cipation” and "audit cocurrence’ on the length of stay.

. o Inter alla these Utilization Reviews provide a control over

WU

attending physicians by reference to criteria established vy the PSRO
with respect to type and number of diagnoses as well as demographic
and other charactwristics thet bear on the nature of the mecdical treat-

ment. These criteviu are intenden for application to issues like the
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folloving:

1. Did the patient receive the proper medical

treatment?

ii. Was the paticent assigned to the correct

facility (e.g., was assignment to an intensive

care unit justified)? and

iii. Was the length of hospital stay excessive

or deficient?

Here we shall focus on the last issue by referencc (o "con-
current utilization reviews."l/

There are a variety of control procedures with relatcd pos-
sibilities that the attending physician has for appcal when he disajgrees
with the resulting decisions for such items as "length of stay” for any
particular patiunt‘zl Here, however, we shall simply regard tlese
as part of the behavioral consequences of the audit process we are
studying and lump them all together for this purposc. The important
points for our study are (a) thesc procedures do flow from and are
re-enforced by the audit process and (b) the resultin: process: s
have the rcquisite property of providing a basis for appraisal of

the medical professional's judgements. Together with the PSRO

l'/Concurre:nt Utilization Revieiws are conducted while the patient is
still in the hospital, as distinguished from "Post-Discharge Utiliza-
tion Reviews'" which are conducted after a patient has left the
hospital. -

3/Th.:e are des. ribed and discusscd in Covindarajan [ 1978 ].




(external audit) monitoring, they also provide the key ingredients

of independence and the third-party orientations that we earlier
identified with audits. Here the third-party orientation takes the
form of a peer review provided by other medical professionals --

as well as others -- both internally in the hospital and in the

W e

PSRO. It is also of interest to observe that it is relatively rare
for the rusults of these audits to be reported back to the attending
physician in the form of a report of patterns of findings and/or
recommend. tions. That 1is, apart from the control process that is
applicabl. to each case, there is no audit report which identifies
entire patterns of behavior even for individual physicians as a bawuis
for findings and/or recommendations. Nevertheless, as we shall see,
both audir occurrence, in the form of audit per se, and audit antici-

pation ha e significant effects on patient lengih of stay.

Case-Mix and Type of Variables

One of the problems encountered in some of the carlier
stuafes ~.8., Lave and Leinhardt [1976] ), which
@ » arrived at conclusions that differ from ours, is that thev madc before/
after comparisons for the effects of Utilization Reviews with respect

© only to the average length of stay over all diagnoses. Since different

diagnoses with varying degrees of complications generally requiie dif-

ferent lengths of hospital stay, such aggregate comparisons could be
i quite misleading. especially if the case-mix varies as it is likely to do

from one time period to anothusr and even from one hospital to another. One

| B T— N
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way of eliminating changes in case mix is to examine the length of
stay for cach di.agrosis separately. We have made such separatc
comparisons for two diagnoses, and, in addition, conducted ex-
tensive field checks by reference to interviews (and other data)
with knowledgable medical professionals not only in the instant

/

hospital but in others as well.l

Acute appendicitis and primary cholecystectomy were

chosen for this purpose. These two diagnoses have the following

ie, L. TLFT
e, —

Paie
o

charac;eristics which bear on our analyses and conclusions:
v (a) These two are among the most frequently
treatcd diagnoses in the hospital. They
therefore provide a rich data base to work

wi th.

(b) Patients admitted for these two diagnoses
do not develop complications very frequently.
Since such complications not only increase
the length of patient stay but also require
more involved analysis, we would like to be

able to deal with them separately, without

z

&

thereby greatly dimirishing or otherwise

i W

.

“weakening our data base.
(c) There have been no substantial technological
advances in the selected diagnoses during the

study period and, further, the technological

1/

=’ see V. Ccvindarajan {1978 j foc the results of these interviews.




advancements are casily traceable. This helps
to control for the influence of varying medical

technology on the length of stay.

Data Collection: For both diagnoses, data were collected for each

individual treatment on the following variables during a nine-year
period from July 1968 to March 1977:

1. Code number of the attending physician.

2. Code number of the attending surgeon.

3. Complications in treatment.

4. Age of the patient.

5. Sex of the patient.

6. Month in which patient was admitted to the hospi'al.

7. Total length of stay of thc patient.

Explcratory and Confirmatory Data Analyses

The data were first analyzed using certain new stati:stical

techniques, called "Exploratory Data Analysis," EDA, which emphasize

(a) robustness and (b) detection #nd analysis of outliers [Tukey,
(1977)]. 1In EDA, the emphasis is on median and median-related tech-

niques which arc very little affected by stray values. That i3, the

emphasis is on "robustness" and the identification of "outliers."
This contrasts with more customary statistical analyses,
and infercrce procedures, SAI, which emphasize "sensitiviiy" and "central
tendency."
There is no nece:sary conclict hetween SAl -- witn its

caphasis on signif .cance tests, ecc. -- and EDA, with its enphasis on




separation of outlier and nonoutlier information and the detection of
patterns in each. Indeed the two may be used in sequences in a very
natural strategy wherein, at one stage, EDA is used for hypothesis
development and) at another stage, the well-known procedures of SAI
are employed to test these hypotheses, effect estimates and determine
quantitative relations which may be used to effect interpolations and
extrapolations from the original data set.

Becausc EDA is at present relatively new (and still in its
early stages), we shall emphasize its use in the discussion that fol-
lows. Suffice it to say here, therefore, that the resulting hypotheses
have now been confirmed at the 1% level of significance or better in
almost all cases, and have also been successfully submitted to other
tests, too, both singly and in combinations.l/

Before proceeding to these explanationc, however, we should
summarize the result= of our study to date as follows:

1. The evidence indicates that borh audit anticipation

and audit occurrence have pronounced «ffects in the
form of reduced length of stay. The magnitude of
audit occurrence is significantly greater than the
magnitude of audit anticipation.

2. These reduced longth of stay phenomena appear in

both outlier and nonoutlier data.

lj!.g., via customary least squares regression: to control and allow

for the scparate and combined effect of variables other than audit
anticipation and occurrence on length of stay.
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3. The nonoutlier data show reduced scatter
(i.e., increased homogeneity) while the
outlier data do not over the indicated

study interval.

The above summary is rough and subject to qualifications (which we

shall enter later) with respect to parts of the study that are still
under way. Nevertheless, this summary will help in focussing atten-

tion during the discussion that follows on the use of EDA as one stage

of a total process en route to these results. Finally, we should observe
that these study results, which involve both EDA and SAI, have produced a

variety of new tools such as regressions (which are also significant sta-

gk o N

tistically), and which can be used to improve the processes of

hospital (.nagewcnr. This, too, could be counted as a further con-

sequcence of the audit/Utilization Review process in case these tools

Dby

1 should be adopt~d by this hospital.

;i Major Findings: Aggregate Audit Effects

. S Before proceeding to anelyze the audit effects at the aggregate hospital
level, we first attempted to identify exogenous factors unrelated to the Utilization Re-

‘Z ‘ views that might influence patients' stay in the hospital. This could then help us to.iso~

i . i.late the influence of these exogenous factors and direct our examination of length of stay
iy

for possible audit effects remaining after allowing for these other factors.

Iwpact of Occupancy Rates: Occupancy rate* which 1s an indication

of capacity utilization has an important influence on the patients' length

of stay in hospitals. If the occurancy vate ¥n a nospiial ¥s very high, sa;

* Mumber of in-patients receiving care on an average day/yeer

(excluding newborns)

Average number of beds per duy regularly maintained for in-
patients during a year

Occupany rate =

P PP S W W SR P . o BRIy ) W . 38 & i

i . ' ' i _— A , " S s i
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close to 100%, then doctors might be under pressure to discharge their

patients due to shortages of bheds which, in turn, tends to shorten the average

length of hospital dav. To c¢xamine whether such effects might be present
we collected data on the occupancy rates in the hospital weh have chosen

over the last five years* which we report as follows:**

‘72 '73 '74 '75 '76 '77

Occupancy Rate 79.2% 78.6% 81.2% 77.5% 78.3%Z 75.6%
Patient Day: 83,462 87,291 94,173 95,918 97,142 93,514
The o« cupa cy rates in the last 5 yea.» have been below 807% and further the
occup.ncy 1ate is steadily falling over the 5 year pcriod. These observations

indicate that there is still slack in the availability of hospital beds, i.e.,

the doctor:: are not under pressurc to discharpe their patients due to shortage
of hospita’ baeds. Thus it is not plausible to attribute reductions, if any,
in the ave age lenpth ot hospital stay in our hospital to pressure emanating
from high nd/or iising occupancy rates.

mpact of Age, Sex and Complications in Treatment: Exhibit 1 gives what

is called in EDA a stem-and~leaf display of the length of stay onall the 778 patients
treatcd for acute appendicitis during 1968-77. In the display included in Exhibit 1

each ol th« digits 2 to 11 on the left of the veritcal line is a stem, and

;Strictly 3 eakiﬂf since we are dealing with acute appendicitis, an examination
of the hospital-w de occupancy rates is appropriate only if beds are perfectly sub-

stitutable among different departments. The difference appears moot, however, since,
inform.l discussions with hospital officials revealed that slack bed capazity exists
even in the departenent which handles the two diagnoses we have chosen for study.

**Total pati~nt days in 1974 took a sharp increase due to 21 new beds added
in psychiatry in December 1973. These 21 beds had an occupancy rate of
92% during 1974.

E
k=
i
-
-
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each remaining digit placed to the right of the vertical line is part of a
leaf (in our case, these are all equal to zero).

The display in Exhibit 1 can be understood better by
comparing it to the familiar histogram which is constructed using
class intervals. Each vtem in the above display has a class interval
of 1 day. The leafs corresponding to each stem give the number of
data values in that stem. This idea is similar to a histogram where
the length of each bar is proportional to the number of data values
in that interval (often called "frequency'). However, a stem-and-leaf
display has an advantage over a histogram, in that the former gives
numerical detail in their leaves whereas the length of each bar in a
histogram is eithcr a blank or a shaded space as if all data were
"centered" in each cluss interval.® Note that it is therefore pos-
siblc to go back {rom what appears in a stem-and-leaf display to the
full "raw" data valres.

One advantage of the stem-and-leaf display as an aid to hypo-
thesis formulation -- for subsequent confirmatory statistical analyses --
is tnat it helps (or cven forces) us to see both the regularities and
irrepularitfes 10 a batch of data values. For instance, we can see
from Exhibit 1 that most patients had stayed between 4 and 8 days.

At this stage, however, we were particularly interested in iden-
tifying possible "outliers" in the patient days data, so that we could

give them special attention. For this purpose, we computed a "five number

*
Thiz contrasu could be brought out more sharply if our da:s had permitted
us to regard "fractions of a day" in place of the 0's (whnle day units)

in our leafs.

summary” for the data gnd thz results are as follows: s 1
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2 (4, 5, 7) 119%

where 2 = Extreme Value (Lowest)
4 = Hinge (Lower)
5 = Mudian
/ = H nge (Upper)
119 = E: treme Value (Highest)

Here we have agaii used the terminology of Exploratory Data Analysis. These 5
values, it nuy be observed are for variables which are approximations to well known
statistical concepts. For instance, the "First Quarter" and "Third Quarter'" are
the same as the corresponding "quartiles" in which we, following Tukey, replace the
latter terms with the former in the interest of simplicity of expression. In the
classical literature, the difference between the maximum and minimum values gives

~ the "range,"=119 - 2, and the difference between the third quartile and the first

quartile gives the “interquartile range."

Tukey refers to the difference between

the lower aid upper hinges as the Q-spread =7 -4, again to provide an easines: in

cxpression lut which again is an approximation to the classical interquartile rangc .
The above summary pives several useful insights into .. batch of data Wec

can get a fcel »or the extreme values (in our case, the lowest and highest values

are 2 days ond 119 days, respectively) as well as the most typical value in the batch

(in our casc, the median is 5 days). Further, the Q-spread gives us a useful indica-

tion of a middle amount of spread for the batch (in our case, the Q-spread isf]-£:=

3 days). Note thatunlike the variance or standard deviaticn, the Q-spread does not

depend on underlying assumptions of symmetry for its interpretations. Indeed, the Q-

spread can help us to identify properties such as skewness in the data when we relate

it to other measures such as the median, and this is what we want at this stage of an

analysis.

o from
pth of a data value is the number of data valves one must count im fro
t::en::r:: aﬁd >f the batch :nm or¢cr to roach the particul:r data value. Euch
extreme value ~~ tne lowest +«ad the highest -- is at depth 1. T7he median is
at depth (1 + tota. number of observations)/2 , i.e., median can be found by
counting half-way fiom one extreme tc the ather. The two hinges =-- upper and
lower -- can be found by counting half-way frc: esch extreme to the median,

1.e., the depth of each hinge is ' + (depth ;f median)

. TR B SARE gt s M E

: |
§
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The notion of Q-spread can further help us detect stray values
or outliers. Tukey's rule for detecting outliers is based on these

definitiors:

Step : 1.5 x Q-spread
Fence : 1 step outside each hinge

A value beyond the (upper or lower) fence is tagged as ar outlier.

Using this rule, we identified the 38 outlier values
indicated at the bottom of Exhibit 1. We then proceeded to examine these

38 cases individually tc see whether they had any characteristics that
distinguished them from the rest of the 740 cases. Out of the 38 cases, (a)

27 were associated with medical or surgical complications or both and/or (b)

they represented patients who were older, i.e., above 65 years of age. We
therefore have information which indicates that medical and surgical complications
are present that entail a longer treatment for tlhiese cases. Also older patients teid tu
develop complications and hence would require a lunger hospital stay.

We procecded to study this further. The correlation matrix given in Exhibit 2
also suggests the already indicated relationship between mgdical and surgical complications,
on the one hand, and length of stay, on the other (correlations of 0.5092 and 0.3903, respec-
tively). See also the intercorrelatiou between Secondary Diagnosis and Secondary Surgery,
which is 0.4731. Similarly, age appears to have a relatively high relationship with medical

-

complications (correlation of 0.3028) and in turn, with hospital length of stay (correlation
of 0.3224).
To explore these ideas still further, we cross-tabulatcd (usinj med-

ians) the lcngth of stay with different types of complications, different age

group of parients and sex c'cssifications. Tue results oi these cross-

tabulations are given in the following Exhibits:
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Cross-Tabulations Using Medians
Exhibit No. Dependent Variable Independent Variable(s)

3a Length of stay Secondary Diagnosis

3b 4 Secondary Surgery

3c i Sex

3d 3 Age

3e L Secondary Diagnosis and

Secondary Surgery
3f b Secondary Diagnosis,
Secondary Surgery, and
Age
The following points, based or. an analysis of the above Exhibits, can be
highlighted:
(1) Medical and surgical complications do have an important effect
on the patients' hospital stay. That is, as we proceed from
no complications ("0" level) to more complicated treatments
("1, o, "3") ete. levels), median length of stay increases
appreciably (Exhibits 3a and 3b).
(2) Sex has no effect on hospital stay since both males and females
have an identical median length of stay of 5 days (Exhibit 3c). 4
This is expected since acute appendicitis is not supposed to
result in longer lengths of stay for males as opposed to females 1
or vice versa.
(3) The age of the patient has a strong influence on the length of
stay. The median length of stay for patients who are 65 years

or younger is 5 days whereas patients who are old2r than 65 years

have a median length of stay of 12 days (Exhibit 3d).
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(4) The two-way and three-way cross-tabulations given in Exhibits 3e
and 3f also point up to the same conclusions mentioned in (1) and (3)
above.
Note that we have used a robust (distribution free)statistic in the form of the
median rather than the more sensitive mean (which is not distribution free) so
that the above differences indicatc the presence of strong underlying causal re-
lations for the indicated variations. In any case our analysis so far has shown
that only the hospital stay of 663 patients, i.e., patients who have no complica-

tions and whose age is 65 years or less, nced to be examined to identify possible

"normal" (i.e., non-outlier) effects of Concurrent Utilization Reviews.

Jmpact_of Long~Term Trend: Of course, the static analysis such as

we have now conducted does not cover other things that also need to be consic-

ered. Issucs of iroend nead to be considered and also variation: about measu es

of cemtral tendency both statically and over periods of time.
Exhibit 4 presents a plot of the mean lcupth of stay over
105 montks. This plot indicates a tendency for the length of stay to

go down as we proceed in time, uad we are intercsted in 1inding out
how much of this decrease can be attributed solely to a long~tcrm downward
trend in the length of stay, It is possible that a gradual improvement in

the health standardsof the population over the years might contribute to

a gradual lowering of the length of stay since the initial medical condition

of a patient does influence the patient's stay in the hospital. Also,
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technological advances could have brought down tne length of stay over time.*

Our interest here was to jdent ify thc long-term trend, if any, in the particular
diagnosis we have chosen for study, i.c., acute appendicitis. Thus we confine ourselves
to this diagnosis and turn to the first of these possibilities in order to as-
ccrtain  whether an identifiable time trend is present in the data. For

this purposc we utilized the data over 51 months from July 1968 to October 1972%%

te estimate the following equation using the technique of robust regression:

A A A i
Yi'Q+BTi o.ooo--.....--o.o.oooo.o(l) ;
I . _th
where Yi = Length of stay in the i  month g
Ti = Linear time variable (monthly)**#*

The numerical results are as follows: : 3

A~

Yi = 7.000 - 0.000000003725 Ti

Aver.ge sum of *the absolute residuals = 1.534

In the above estimates, we notice hardly any trend in the data since the Bcta ;

coefficient corresponding to the time variablec is almost zero.#

*Recall that we earlier eliminated pressure on bed space as a possible source of
this trend.

*%We considered this period since there was no Concurrent Utilization Reviews
during this period and therefore, no confounding influences due to audit
anticipation or audit occurrence will be present. %

***Since we have no a priori information pointing otherwise, we fitted a
linear trend line.

#This is not statistically significant but even if it were statistically
signif icant the coefficient is so small thLat it could not be accorded
either administrative or economic significance. Note, however, that any
ordinary (least squares) regression is with respect to the mean whereas
‘he robust regression is formed relative to the median, a much less
consitive statist.c. Thus a leasi squares (ordinary) regressica wight have
given o different result than the former.
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We had estimated the trend using data over a fairly long period of
51 months and could find no evidence to support the presence of any long-term
trend for this particular diagnosis. It should perhaps be pointed out here that
since our emphasis is on Exploratory Data Analysis, isolating the exogenous fac-
tors one at a time, is justified as we have done.

We further discussed our data analyses with a few curgeons in the in-
stant and other hospitals. The intervieweces also could not point up any possible
influence of long-term trend inciuding technological advances on the length of
stay for acute appendicitis. Thus we provisionally rule out such trend possi-
bilities and turn to other factors.

Analysis for Aggregate Audit rffects

First, we divide our time periods in a different way than before in
order to examine the possible cffects of audit anticipation and audit occurrence
on the lengt: of stay. We will do so by scparating out noise insofar as we can
identity it now, by, for instance, considering only the data for the 663 patients
of age 65 or less who had no complications.

We divide the 663 cases identified earlier in the following manmer:
(a) 310 were treated during July 1968-October 1972 when there was neither occur-
rence of Concurrent Utilization Reviews nor any plausible basis to believe that
anticipation was present that such reviews will occur (to be referred to as "no
audit" period); (b) 220 patients were treated during November 1972-March 1975 when
it 1s plausible to believe there was anticipation that such reviews would occur
(to be referred to as "audit anticipation" period), and (c) 132 patients were
treated during April 1975-March 1977 when there was actual occurrence of such
reviews (to be referred to as "actual audit" period). It appe:rs from the plot
in Exhiﬁit 4 that the median length of stay during thc "auait anticipation

and "actual avdit" periods are lower as ccapared to the "no audit" period.
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More import.antly, the "no-audit" period exhihits more variance than the othe:

two periods.

: To further examine the audit effects, we prepared stem-and-leaf
displays of the length of stay during the three periods (Exhibits 5a, 5b,
and 5¢). It can be seen from thesc Exhibits that length of hospitalization
is clustered around 6>days for the no audit period, 5 days for the audit

anticipation period, and 4 days for the actual audit period. "his can

also be seen by examining the medians in the following 5-number summaries:

No Audit Period 2 (5, 6 (Median), 8) 18

Actual Anticipation Period : 2 (4, 5 (Median), 6) 17

2 (4, 4 (Median), 5) 14

It seems cvident from the following figures that both the median hospital

Actual Audit Period

atay as woll as the spread around the median decline as we proceed from (a)
no audit to (b) audi: anticipation to (c¢) actual audit:

Mediar Length of Stay Q-Spread

No Audit Period 6 days 3 days
Audit Anticipation Period L -
Actual Audit Period 4 " 3 i

Reverting to another technique of Exploratory Data Analyses w: can bring out
the audit effects indicated atove more dramatically by means of the
"box plot." for the length of stay for these three periods which is displayed
in Bxhibit 6. Ve proceed to cxpliain what is involved as follows: We can il-
lustr.ate the technique of constructing such a plot by examining the anatomy of
the following schcmatic plot (similar to the plot in Exhibit 6) which, as we

can sce, is based on an augmen.ation of the 5-nurher summar; jdea discucsed earlicre
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Such a plot provides a schema that is designod to provide a simple-to
constuct, but effective, visual technique for comparing related batches of data
or, rather, data summaries. By constructing such schematic plots for several batches
side by‘s;de, we can gain insights by reference, e.g., to (a) thc level of the me-
dian in the various batches, (b) the amount of spread in each batch, and (c) the

number and value of outliers in each batch. {4

Analysis of non-outliers: From Exhibit 6 we note that the median value

of the length of day and its spreac decrease as we proceed from no audit antici-

pation to actual audit period.

Analysis of Outliers: We next identified the outli:rs for the thrze p«ri-

ods which are as follows:




Outliers (in days)

L2€

No Audit Period s 13, 13, 14, 15, %8
Audit Anticipation Period: 195 12, 12, 13, 42517
Actual Audit Period - 7.7, 71, 7, 8, 8, 8, 9, 10, 14

A separate analysis of the outliers indicat:d above shows two patterns:
(a) there is some downward trend in the size -- not only in median but also in the
maximum value -- of the outlicrs over the three periods. This may indicate that
audit in its occurrence is likely to discourage too much deviation from the audit
criteria. (b) The scatter varies, however, and in fact there is an increasing
scatter in the outliers over the three periods. This nay indicate more discrimina-
tory treatment during the audit period as compared to fhe pre-audit period. These
two patterns are also visible in the dots at the top o' the box plot given in
Exhibit 6.

Results for Primary Cholecystectomy: Having developed our results for

acute appendicitis in some detail we can condense our discussion for the affects
of Utilization Review in the case of Primary Cholecystectomy. We might note, how-
ever, that similar audit effects were noticed fer primary cholecystectomy bascd
on our study which we summarize as follows:

We analyzcd 416 uncomplicated cases of primary chol:cystectomy a:d

- he ing -
observed the following results Mean length

of Stay N-spread
No Audit Period 11 days 5
Audit Anticipation Period 9 days 3
Actual Audit Period 8 days 2

This reduction in the median and its spread is brought out in the box plot
given in Exhibit 7.
In summary, we notice the following audit effects for both diagnoses:
(1) For the bulk of the observations, audits -- both anticipation
and actual occurrence -- tend to hring down tle average length

of stay and its variance.
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(2) Iu the case of outliers, audits tend to decrease the size of
outliers but incrcase variability 1iu the measures of scatter
around the averagce length of stay.

Thus, we can say in an overall way that audit effects were uniformly de-
tected in the hypothesized directions with actual audit consistently having a
significantly stronger effect than audit anticipation.

Major Findings: Individual Surgeon Level

So far we have analyzed audit effects only at the aggregate hospi-
tal level. We will now focus on the indiviudal surgeons to see whether we can ob-
serve similar results at the individual surgeon level. Inter alia this will help
us to deal with issues such as possible changes in the mix and practices of the sur-

gical staff.

Analysis by Surgecns: Here we shall only consider doctors who have

treated 20 o more cmses for the two diagnoses during the 9 year period from July

1968 to March 1977. Such a list of doctors is contained in Exhibits 8 and 9. Given
this list we theun proceeded to make before/after cowparisons of the median length of
stay and the spread around the median for each of the doctors identified in Exhibits

8 and 9. The results are attached As Exhibits 10 and 11 which we summarize as follows:

(1) For both diagnoses, audits -- toth anticipation and actual occur-
rences -- produced effects in desired directions fcr the majority
of surgeons.

(2) Even though most of these surgeons responded favorably to audits,
there were differences in that (a) the audit effects were greater in
the case of some surgeons than others and (b) in some few cases the
results scemed reversed. Soe the suryecns cnded as numbers -

(Exuibition 1C) and 190 (Exnilition 11).
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Implications

We will now consider some of the major implications of our results on
practice. Hospital administrators, who usually have only a management background
can experience problems in terms of comprehending and controlling the activities
of surgeons and other medical practitioners subject to their management authority.
New tools of management seem to be called for and audits seem to offer one such
possiblity. This study has helped to confirm the potential value of audits for
these purposes.

These, we may observe, are peer group audits. Although they depart
from CPA attest audits of management financial reports in various way, they never-
theless have the requisite properties of independent review and criteria of objec-
tivity and validity to provide a basis of evaluation for the audit process itself.

In our studv, we focussed on "audit anticipation' and "audit occur-
rence" as parts of "audit per se." These, too, cou'd be taken into account in a
suitable arranged strategy ranging from audit announccmnet through audit per se to
audit report in controlling such "difficult-to-manage" areas such as the ones pre-
sent in hospitals.

Even though we focussed on Utilization Reviews, our results should
have implications for other types of audits in hospitals (e.g., tissue culture
reviews) which evaluate quality of patient care. Indeed, as noted in the opening
paragraph of this paper, further esearch directed to other difficult to manage
areas such as the administration of research programs, etc. seems indicated. Mor«
generally our results also indicate new possibilities for internal audit as a too!
of management in private and public sector curganizaticns as well as using external
avdit for the evalu~tion of such organizations. Strategies based ¢~ mix«z of aud:t
anticipation and actual audit might then be used to conserve audir resources end

improve managerial behavior as a result of research in these areas, too.

 S—
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APPENDIX A
RESTATEMENT OF THE BENNETT AMENDMENT (P.L.92-603)

The purpose of PLO2-603 is 1o promote the effective. efficient. and
ceonomical delivery  of Medicare and Medicaid  health servi os through  the
application of professional standards review procedares Fhe provision is de agned
to assure proper utilization of care and services through a formal professional
mechanism representing the broadest possible cross-seciion of practicing physi-
cians inan arcas The review would aoure, within recormzed professional health
care standards, that medical services fimanced under the Social Secusity Act are:

®  Of appropniate quality,

®  Provided only when necessary, and

®  Provided in the most cconomical fashion.
Professional Standards Review Organizations

“The Secretary will establish appropriate arcas throughout the country by
January 1, 1974, and at the carlicst practicable date, designate a qualified
organization as the PSRO for cach aica.

A quahified orgenization will be a nonprofit professional association, with
voluntary membership, including a substantial number of the procticics physi-
cians in the arca (gererally stated at 300 or more). Membership in the PSKO and
service for the PSRO cannot be constrained by a requirement for miember-aip in
or payment of dues to a medical society. The qualificd organizition must
demonstiate its prolessional competence to review health care services in a lormal
plan submitied to the Sceretary.

Until January 1. 1976, the Secrctary will be able to make such agrecments
only with a qualificd organizationwhich represents a substantial proportion of the
physicians in the peographical area designated. Until January 1, 1976, at the
request of 10 percent or more of the practicing physicians in a geographical arca
designated by the Secretary, the Scerctary will be required to poll the practicing
physicians in the arca as to whether or not an organization of physicians which
has requested to conclude an agreemen:d with the Scerctary to establish a PSRO
substantially represents the practicing physicians in that arca. If more than S0
percent of the practicing physicians in the area responding to the poll indicate
that the organization does not substantiaily rejprresent the vracticing physicians in
the arca, the Secretary will not enter into an asreement with that organization.
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Atter January 1, 1976 1 any area where such a profesional organization is
unwilling or unable 10 mevt these conditions, the Seeretary may desiynate any
public, nonprofit private, or other agency o organization as the PSRO providing
that:

@ The final determinations of pesr review are made by physicians, and

e Dhat the agreement will not be renewed if a qualificd profe sional
organization is willing and able to become the PSRO for the arca.

Each PSRO will review the utilization and quatity of all institutionally
provided scrvices in the desienated area The PSRO will not be involved with the
determination of reasonable charges. With the concurrence of the Secretary. the
PSRO may also review other than institational services. These reviews will
determine that:

®  The services and items are or were medically necessary,

®  The quality of the services meet professionally recognized standzrds of
health care. and

®  The services are or were provided at the most economical level of care
appropriate 1o the need (e, outpatient, extended care, hospital, ete.).

Ta accomplish thost purposes, the PSRO will utilize and apply ¢ giond
norms of care and treatiient, based upon typical patteins of practice in the
tegon, prepared avd reveed by the National Council. Norms will be developed in
accondance with the regulations of the Seerctary and will i 1ade:

e ihe type and extent of service within tiic range of appropriate
treatment for cach illness or health condition. and

®  The type of health care facility which can most cconomically vrovide
appropriate medical services for cach illness or health condition.

Each PSRO will utilize the norms described above as the standards for
evaluation and will perform the tollowing tunctions:

(D Prospective determination of the medical necessity and appropriatencss
for clective admissions and extended or costly courses of treatment.

(2) Pecriodic determination and publication of selected types and kinds of
cases (by scrvice, diagnosis, or other criteria) for intensive and more
cffcctive roview.
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(3) Repular review of protdes of care for selected patient  groups,
practitioners, and other providens of service,

(4) Time specification for the certification of continuing inpatient care not
later than the regional porm for the S0th pereentile of length of stay
for patients in sinlar aee proups with sumilar diagnoses.

(5) Require physician certitication, and supporting justification for con-
tinued inpatient care beyond these specified points in time.

\ (6) Foster the aceeptance of PSRO functions by broad physician particips-

? tion, rotating membeship on review  committees, wide  specialty

| representation, and publication of PSRO activitics in appropriate
professional publication.

{7) Report any vicict.ons of tie oblizations of a practitioner, hospital, or
other health care Liatity. agency. or organization, under this Program,
1 to the State Ceunai including any pertinent recommendations.

* (8) Notify any practitioner or provider, and provide opportunity for
discussion and review. when any determination denies @ request for
services or idontities a violation of any obligation by the practitioners
or providcer.

(9 Notity the pertinent intermediary of any disapproved services or items.

Physicians s oncd the responsibility for hospital review  should  have
hospital privileges o ot st one of the participating hospitals in the arca and
should not be responsa b for, but may participate . the review ol services in
their own hospital No playsician will review services i which he was directly or
indirectly involved or scivices provided By any institution, cranization, or agency

in which he or his tannly hase a vested interest.

After notification, any beneficiary or recipient who is dissatisticd with a
decision made with r.iard to his claim, will be entitled to a reconsideration by the
. PSRO. This decision may be appeated to the State Council, if the determination
- javolves more than S100. Where the decision of the State Council is adverse, of in
the absence of a State Council, a beneficiary will be entitled to a hearing by the
Secretary in any controversy involving more than $100 and to judicial review of
the Sccretary’s decision if the controversy involves more than $1,000.
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After ottication of onoadverse deeision by the PSEO, a practition:r or
provider will have an opportarity for further discussion and review by the I'SRO
The final recommenditions of the PSRO e referred 1o the State Coancil and
then to the Seeretary who may apply authotized sanctioms. Any provider who is
dissatisficd with an adverse decision made by the Secretary, involvine exclusion
from the Program or requirin® repayment, is entitled to a hearing by the Secretary
and o judicial review of the Seoretarys final decision.

State Councils

In any State with three or more PSRO. the Seoretary will establish and
appoint the membenship of a State Counail which will o clad =

®  Onec representative designated by cach PSRO.

®  Four physicians (two designated by the State medical socicty and two
designated by *hie State hospital association), .

®  Four knowledgcabie public representatives (two iecommende | by the
Governor of the State), \

Each State Counci'. =nd the PSRO in states withoat a Council, wil: have an
Advisory Group of seven 1o eleven members including representatives of health
care practitioners, other thoan physicians, and hospitals and other faciliti s which
provide Medicare and Mdicand services i the State. The Seceretary will provide
regulations to determine the manner in winch the Adviso:y Geoup is selected.

The State Councils. where established, will:

i e  Review, comment upon, and transmit to the Secretary any reports,
received from the PSRO’s concerning violations of the Program.

®  Review any appeals to a PSRO decision involving more than $100.

®  Coordinate the activities of, and disseminate intormation and data
among, the various PSRO's in the State.

®  Assist the Secretary in developing uniform data gathering procedures (o
insure cflicieney and objective comparison.

®  Assist the .;iccrvl;lry in the evaluation of cach PSRO.

®  Assist the Secrctary in developing and arranging tor a qualiticd PSRO
replicement, when necessary.
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National Council

A National Prote stonal Standds Review Coanal ef eleven phyvsicans will
be appomnted by the Secretmy tor thiee year tonne with eleabality  for
reappointment. The Secretany will designate one of the members 10 serve s
Chairnman. A maionty  of the Council will be recommended by national
onganizations representing physicrns, but the Counail will indude physicians
recommended by consumer groups and other health care interests, All members
will be physicions of -ecognized standing and distinction in the appraisal of
medical practice.

The National Protessional Standards Review Council will:

e  Advise and assist the Seeretary in the administration of the program.

e  Prepare and dntribute regional “porms.” with periodic revisions, based
: on a review of appsopriate and adequate data

o  Provide technica! assistance in the utilization of such norme of care und
treatment.

® Review the comparative  peiformance and - effectivensss of State
Coundcil's amd PSRO,

e  Recominend measares to impiove the Prociam.

@  Submit an antual repori to the Seeretary and to the Congross.
Authorizations to Strenstiven the PSRO

To the extent pecessary or appropriate for the proper performance of its
dutics and functiovs, the PSRO senans any arca is authorized, in accordance with

regulations pres.1hed by ihe Seeretary . to:

(1) Make artangements to utilize the services of practitioners or specialists
to conduct the necessary review.

(2) Undertahe professional inquiry before or after, or both before and
after. the provision ol any service.

(3) Examine the pertinent records o any practitioner or provider.

(4) Inspect the physical facilities in w hich cate is rendered.
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() Utilize the sorvees, ard reeept the fimdiess ol arca hospital reaew

committees vth demonstiated comptonee

Utilize the ~envices of medioal socicties and similar organizations (o

(6)
when they have

assist in one or more of e reviesw  activities
demonstrated their capacity to ctiectively perfonm these functions i a

tumely Lashion.

Atter proper potification. no Medicoe or Medicaid clanm will be paad if the
service of item in question iy subject teopeview by a PSRO, and Fas been
disapproved by the PSRO.

The legislation specifically  obfivates cach health care practiticner and
provider. to the extent of their influcnce or control. to provide services:

®  Only when and to the extent that they are mudically necessary
\

e  Of a quality which mects professionally recopnized standards of health

care, and
e Al the most cconomic level of service.

failure to comply with these obligahions, in a substantial number ol cases, of
one or more gross and Nagrant violations of these obligations may lead to:

e  Exclusion trom clhoibility for reimburement under Medicare and

Medicaid on a permanent basi or tor a stated period of time, or
® A requirement for repayment of the amproper senice or $5.000
whichever s less.

Both sanctions would be applicd only atter picper application of ihe appeals
mechanism, described catlicr. and exclusion from cligibility for payn cnt would
become effective only atter notification o the public,

The provisions of this Amcadment apply to the operation of any State plan
approved under the Social Sceurity Act . Medweare or Medicaid heaith care

program.

AN data anyd information acquired by a PSRO is contidential and will only be
disclosed on a need-to- know basis or as provided by the Seeretary in repulations
Mlegal disclosure may result moa fine of not more than STUOO and mprisonment
of not more than six months, or both.

e e T —
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Limitations on labiity are prove! <0 by the legislition for activities in
relation to a PSRO. Notwithstanding any ther provision ot law

® No person will be liable tor the provision of relevant informaticn which
he behieves to be trae, to g PSP

[ ] In the o onee of malice. no poon s lable for the performance of his
duties i oo emplovee or avent of 5 PSRO.

® No prictiticuer or provider v hable for actions in his normal work,
taken with due care, m compliance with the aceepted noriis of care and
treatment apphied by a PSEO i bos arca

Implemeatation of the Pragram

The Secrctary will establish appropricte arcas for PSROs, thrauyhout the
United States. not fater than Lanaery 1 1974 and desienate qualitied organiza-
tions as 'SROs at the carbiest practcable date thereatter

Pending assumption ot tesponsihality . and demoenstration of capacity for
improve | it current activities wall b continued

Th: Sccretiry will review aof approve a fonmal plan for progressive
assumpt o o8 ull responability el initially designate an organization s a PSRO
on a c¢ hitinal basis. Dunie the sl penod (not to exceed 24 months) the

Secteta vy oguire the PSRO to perform only himited duties and functions.

ssSUmg noob tesporsibidity for denies should proceed in accordatws with the
i |

approve | phan. <o that at the end o the tral period. the PSRO 15 porforming all

requitec Jdaties ad functions,

Coaditional PaRO agrecments may be terminated by either party on 90
days' no tice

Any dutics and functions not peiformed by a PSRO. during a trial period,
will continue to be performed as presently authorized  The Sccretary is
authoti. vd to wuive any other review requirements when substantial evidence
indicates that the PSRO micets or exceeds those requirements.

The Secrctary will provide reculations for correlation and  cooperation
between carricrs, intermediaries, government agencics and PSRO's which include
e usage ot existing data gathennye capacity where appropriate.
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Exhibit 2

Correlation Matrix: Acute Appendicitis

Secondary Secondary
Diagnosis Surgery Age

Secondary
Diagnosis 1.000

Secondary
Surgery 0.4781 1.000
Age 0.3028 0.1694 1.000
Sex 0.0841 0.0592 0.0173
Length

of Stay 0.5092 0.3903 0.3224




Exhibit 3a

Cross Tabulation Using Medians

Dependent Variable: Length of stay
Independent Variable: Secondary diagnosis

Level of Average Value of Number of
Secondary Median Length Absolute Deviatior: Observations
Diagnosis of Stay from the Median in Each Cell

0 5.0 days 1.5 678

1 7.0 days 3.3 73

2 7.5 days 4.3 18

3 10.0 days 2.6 5

4 <9.0 days 37.0 3

5 87.0 days 0.0 1
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Exhibit 3b

Cross Tabulation Using Medians

Dependent Variable: Length of stay
Independent Variable: Secondary surgery

Level of Average Value of Number of
Secondary Median Length Absolute Deviations Observations
Surgery of Stay from the Median in Each Cell
0 5.0 days 1.8 740
1 7.0 days L 25
2 8.0 days 13.1 10

3 17.0 days 26.0 3




Exhibit 3c

Cross Tabulation using iHedians

Dependent Variable: Length of stay
Independent Variable: Sex

Average Value of Nuaber of
Median Length Absolute¢ Deviations Observations
Sex of Stay __from the Median in Each Cell
5.0 days 1.8 414
5.0 days 2.4 364
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Age Group

65 years
or less

Greater than
65 years

Exhibit 3d

Dependent Variable: Length of stay
Independent Variable: Age

Average Value of Number of
Median Length Absolute Deviations Observations
of Stay from the Median in Each Cell
5.0 days 1.7 753
12.0 days 12.0 25




Exhibit 3e

Cross Tabulation Using Medians

Dependent Variable: Length of stay
Independent Variables: Secondary diagnosis
& Secondary surgery

(a) Madian Length of Stay:

Levels of
evels Secondary
f Secondary urgery
iagnosis 0 1 2 3
0 5.0 days 7.0 days 6.0 days -
1 6.5 M 6.5 * 9.0 " 13.0 days
2 9.0 " 7 6.5 -
3 75 - 10.0 " -
4 8.0 " 29.0 " 119.¢c " -
5 - - - 87.0 "

(b) Average value of absolute deviations from the median length of stay:

Levels of
evels Secondary
f Secondary urxzery
iagnosis 0 . ol 2 3
0 1.5 1.2 0 -
1 3.4 2.9 2.4 4.0
2 5.3 .7 0.5 -
3 3.3 - 0 -
4 0 0 c -
5 - - - .0
; (c) Number of observations in each cell:
Levels of
1 veis Secondary
f Secondary urgery
iagnosis 0 1 2

r-OO0CONO w




Exhibit 3f

Cross Tabulation Using Medians

Dependent Variable: Length of stay
Independent Variables: Secondary Diagnosis,
Secondary Surgery,

and Age
|
, (a) Median length of stay:
(1) When age is 65 years or less
‘ |“\~\ Levels of
f Levels Secondary
; of Sccondary jagnosis
5 Surgery 0 1 2 3 4 5
; 0 5.0 [ 6.0 8.0] 5.0 - -
1 1.5 6.5 7.0 - - -
2 6.0 8.0 6.5 10.0 - -
3 - 13.0 - - - -
(i1) When age is greater than 65 years
Levels of
Levels Secondary
of Secondary iagnosis
Surgery . 1 £ .3 4 5
0 7.5 | 12.0 | 17.0| 12.0 8.0 - ,
1 5.0 - - - 29.0 -
2 - |13 - -juse] - |
3 - - - - - 87.0
(b) Average value of absolute deviations from the median length of stay:
i (1) When age is 65 years or less |
’ Levels of
evels Secondary
f Secondary agnosis
urgery 0 1 2 3 4 5
0 1.5 206 5.2 2-0 bapi i E
1 loo 209 0.7 = o e i
2 0 2.3 0.5 0 - - i
3 - 4.0 - - - - ;
!
{
{




Exhibit 3f (continued)

(11) When age is greater than 65 years

Levels of
evels Secondary

o f Secondar;\\\“-Diﬂgfgfis

(Surgery ] 1 2 3 4 5
0 3.4 5.2 3.0 0 0 -
1 0 - - - 0 -
2 - 0 - - 0 -
3 - - - - - 0

(c) Number of observations in each cell:

(1) When age is 65 years or less
Levels of

Levels Secondary

lof Secondary iagnosis

Surgery 0 1 2 3 4 5
0 662 45 10 3 0 0
1 4 16 3 0 0 0
2 1 4 2 1 0 0

L 3 0 2 0 0 0 0

(i1) When age is greater than 65 years

Levels of __I
Secondary
iagnosis
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Exhibit 8

Anaiysis by Surpeons for Primary Cholecys!ectomy

Number of Uncompli- Year of Month and Year Age of the
Surgeon cated Cases Treated Graduation From in Which Hospital Surgeon 3
Code No. 1968-1977 _ Mcdical School Privilege Granted (as of 12/77) :
1 38 1935 May 1946 70 years ;
2 27 1949 Sept. 1958 52 ?;
3 23 1945 May 1951 54
4 21 1930 1935 72
5 22 1944 Aptil 1950 61 i i
6 66 1956 July 1965 46 i 1
7 23 1958 July 1963 47 ;
8 34 1962 March 1967 42 !

9 22 1961 October 1969 43




Exhibit 9

Analysis by Surgeons for Acute Appendicitis

Number of Uncompli- Year of Month and Year Age of the
Surgeon cated Cases Treated Graduation From in Which Hospital Surgeon
Code No. 1968-1977 Medical School Privilege Granted (as of 12/77)
10 65 1950 April 1957 54 years
11 32 1948 May 1955 55
2 20 1949 Sept. 1958 52
3 41 1945 May 1951 54
4 31 1930 1935 72
12 55 1944 June 1955 58
6 80 1956 July 1965 46
13 66 1958 Nov. 1963 45
8 56 1962 March 1967 42
9 Oz 1961 Oct. 1969 43




Exhibit 10

Analysis by Surgeon: Primary Cholecystectomy

Average Value of

Surgeon Number of Median Length Absolutc Deviation
Code No. Time Period Patlents Treated of Stay From the Median
No Audit 22 11 days 1.95
1 Audit Anticipation 9 9 1.44
Actual Audit 7 9 0.71
No Audit 12 12 2.83
2 Audit Anticipation 11 9 1.27
Actual Audit 4 8 1.75
No Audit 12 9 2.08
3 Audit Anticipation 5 9 0.40
Actual Audit 6 8 1.17
No Audit 18 10 2.39
4 Audit Anticipation 3 11 3.00

Actual Audit - = %

No Audit 10 13 1.70
5 Audit Anti~ipation 4 7.5 2.00
Actual Audit 8 9.5 2.00
No Audit 36 9 2.28 1
6 Audit Anticipation 26 8 2.08 1
Actual Audit 24 7 1.21 1
1
No Audit 5 9 2.20 5 1
7 Audit Anticipation 13 9 2.31 ;1
Actual Audit
No Audit
8 Audit Anticipation
Actual Audit
No Audit
9 Audit Anticipation

Actual Audit
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Analysis by Doctors:

Exhibit 11

Acute Appencicitis

Number of Median Avg. Valuc of Absolutc |
Doctors' Patients Length Deviations from the

| Code No. Time Period Treated of Stay Median
No Audit 33 6.00 days 1.64

10 Audit Anticipation 18 5.00 " 0.72
Actual Audit 14 6.00 " £.20

No Audit 12 7.00 days 0.92

11 Audit Anticipation 11 5.00 " 1.55
4 Actual Audit 9 5.00 " 0.56
No Audit 7 6.00 days 0.71

2 Audit Anticipation 12 5.00 " 0.58

Actual Audit 1 5.00 " -

No Audit 22 5.00 days 0,68

Audit Anticipation 10 5.00 * ‘0.50

Actual Audit 9 4.00 " 0.56

No Audit 20 7.00 days 1.20

Audit Anticipation 11 7.00 " 3.00

Actual Audit 0 0 0

No Audit 27 7.90 days 1.63

Audit Anticipation 14 6.00 " 1.00

Actual Audit 14 5.50 * 0.64

No Audit 34 6.00 days 2.09

Audit Anticipation 26 4.00 " V.77

Actual Audit 20 3.50 " 0.85

No Audit 24 5.00 days 0.96

Audit Anticipation 28 5.00 " 0.86

Actual Audit 14 4,00 " 0.50

No Audit 31 6.00 days 1.52

Audit Anticipation 11 6.00 " 1.18

Actual Audit 14 4,00 " 0.43

No Audit 12 5.50 days 1.00

Audit Ant icipation 35 4.00 " 0.%0

Actual Audit 15 4.00 " C.n7
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