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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

includes audit ~f patient—doctor relations by staff of an admitting hospital

as dell is audit of the hospital by an independ ent Professional Standards

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

makes it possible to distingui:;h between “audit anticipation” and “audit

occurrence” as separate aspects of “audit per se” —— i.e., the “audit

process” as distinguished from any reports flowing from it. Using data

on (1) Appendicitis and (2) Primary Cholecystectomy from a Boston area

V hospital , techniques from Exploratory Data Analysis are exploited to form

hypothes”s about the effects of these audits. The resulting hypotheses

all sugg~V ’st that the Utilization Reviews had significant effects on the

behavior of meilical profession als with respect to length of patient stay ——
whi h were th~n confirmed by subsequent statisti.~a1 (confirn atory) tests

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

on the u~;e of audits as a n*ean~ ~or managing the behavior of such per—

sound as medical professionals , research scientists , etc., are briefly

indicated along with oth er new management tools that can be prov-ided from 
V

- ‘ such research.
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V 
Types of Audits

V This article vii]. explore the potential value of audits as a

tool for managem~’nt and/or social control to guide the behavior of medical

professionals in -i 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 sonetimes

baffling challenges to more customary management approaches —-- such as

direct supervision, etc. —— if only because of the knowledge discrepancies

of managers. For instance, in addition to medical professionals (e.g.,

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

pating in program of advanced research or even the activiti~s of academics

in institutions of higher learnings. Ambiguities in locating and stating

objectives for th e lattcr,, however, make it seem advisablc to direct

attertion to the bchavior of medical professionals. Mere the ;e ambiguities

are ]ess 1nten.,~ , 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 indepeuden t

proc ss 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 a~ the activities that are audited. It. is not intended to confine

the term “audit ” to the usual CPA a t test  rid~ t altho’~gh , t ’  b~ sure, that

r I 
— ______________
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kind of audtt fit s ;  within the description we have just provided . We

use the term rather in the sense of “coinprehenbive audit” which , as we ~
- -

have elsewhere noted,~’ does not confine an auditor to examination of

financial statements prepared by others. Instead, it opens all aspects

of management (ai. i other) behav io r for such examination and ass igns 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

thereby to be serviced. a”

In comprehensive audits , the choices of the 3rd—party relations

to be serviced and the way they 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 between “audit 2.~~ 
so” and the “audit report .”

The latter is further distinguished by reference to the “audit findings”

and “audit recommendations” that it may contain, but- audit ~~~ se refers

to the audi t piocess (i.e., the scope and method of audit conduct)

whether or not a report issues from it .

We also follow Churchil l [ 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 clearly, no

-~‘See N. C. Churchill, W. W. Cooper, V. Govindarajan, J. D. Pond, and
J. C. San Miguel [l971~
1’Por further discussion of this servicing of 3rd—party relations , see
W. W. Cooper and Y. Ijiri “Accoun ting and Accoun tabili ty Rclationshl j~
Eric Louis Kohier —— Accounting~ Man of Principles (Reston Publishing
Co., forthcoming). For a discus~

;ion of its relation to accounting, see
the exchange between A. Thoiias, Mildred “rs~ncts an V Govindarajan and
J, Pond in “Evaluation of S~cia1 P’~~’rams : Sc’t.u.. thou bta c.. . thir~ Role of Ac—

~oun tants,” The Ac’-ountin ’. J ..urnal , Vol. 1, No. 2 (1978).

-

~~~  

- 

--- - -  ~~~~~ 

•
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report is involved in audit antic ipation, at leas t in the sense of spec if ic

audit findings and/or recommendations. Indeed, explicitly specified

audit criteria are also not present. Even a clear delineation of

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

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

rendered are sufficiently associated with the possible

1/
use of an audit.~

Audits and Utilization Reviews

For purposes of this study , in any case, the 3rd—party

orientation is assumed to be pre ;ent, but with possible different

behavioral ef f e cts, in both audit anticipation and audit occurrence.

To test hypothesized behavioral effects of both of these aspects of

auditing, retours e was 1~ad to data 
on the possible effects of “Utiliza

tion Revit -~s” both in anticipation and occurrence in a not—for—

profit 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 tue audit processes to which they

V 
relate.

Fi rst we observe , that th e  Bennett Amendment to the ~ocia1 Security

Act , rom ’.hich t % ~e autI ior i t y  stem : lot  the ,4 e audits , was passed in Oc tober 30, 1972.

As observed in the appendix , this amendment provided for a PSW (Professiona l

Standard Review Organization) in each region with Independent authority

-~-“This is the point of vie’. ’ that ;c taken in ~h-i precent st’Ldy where
such developments af recor - —~ eepin~ and r~porting practices are all
iegarded as flow~n~ f rom the audits being utilized.

7, - - -.~.. - r — . . ,. ..___
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for establishing standards and responsibility for monitoring (i.e.,

• -
~~ externally auditing) the Uti l izat ion Reviews and related audit

activities in each subject hospital . A grace period until April

1975 , contained in this Amendment , made it possible to study the

effects of these audits (— Utilization Reviews + PSRO monitoring)

in their actual occurrence as well as the related audit andcipa—

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

periods of time:

Prior t o  1972: no concurrent audit and no

anticipation of Utilization

Reviews

Nov. 1972 and Mar h 1975: no audit occurrence but anticipat ion

of concurrent Utilization Reiiews

April 1971 — pce~ent: concurrent Utilization Reviews by

the hospital staff 
~~~~ 

external

monitoring by the local PSRO

This provided t ~~~~~ experimental” setting in the sense of Campbell

and Stanley [ 1963 ] which was utilIzed to analyze the ef fec ts  of “audit  an t i—

V cipation” and “audit  o~~ urren~ e” on the length of stay .

Inter alle these Utilization Reviews p rovide a control over

attending physicians by reference to criteria established by the PSRO

with respect to type and number of diagnoses as veIl as demographic

and other charact :ristics th~’t bear on the nature of the mcdical treat—

ment. Those cri~e .i.A are inteudo-.’ for application to issues like the

~~~~~~~~~~~~~~~~~~~~~~ 
-~~~~ V ~V 

~ J~~~ V~V V ~~~~~.._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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fol1o.~’ing:
.

1. Did  the patien t receive the proper medical

V t rea tment?

ii. Was the paticnt a s  igned to the correct

facility (e.g., was assignmen t to an intensive

care u n i t  justified)? and

iii. Was the length of hospita l stay excessive

or deficient?

Here we shall focus on the last issue by reference ~o “con—

curren t u t i l i z a t i o n  reviews . ”-~’

There are a variety of control procedures w i t h  relat d po~ —

sibilities that  the a t t end in g  phy s ic ian  has for appen l when he disaprees

with the r e s u l t i n g  dccisiens for  such i tem s as “J . e n M t i I  of ~tay for any

par t icular  p a t L at -~-” Here , however , we shall simp l y regard these

as p ar t  of the l ’tth av oral consequences of the audi t  p ocess we are

study i ng and lump them all t ogeth ’ r fo r  this pur~o~ e. The impr rtanl

point ; for  our ; . tu dy  are (a) these p roc ed ires  do f l ’ ;~ Iro n and are

re—enforced by the audit process and (b) the r e sult in , process .s

have the requisite property of providing a basis for Vippraisal of

the medical professional ’s j udgeinent s. Together w i t h  the PSRO

1/
— Concurrent Utilization Revieiws are conducted whi]c the patient is
still in the hosp ital , as distlngu~shed fram “Post—Discharge Utiliza—V t ion Reviews” wh i ch are conducted after a patient has left the
hospit al.

;e .:i des ~ibc~ and d i s c u s s ej  in C~’-iindarajan [ 1978 ].

.‘. ~~-~-~ • -• . •~~
V
~-~~ V~~~ ~~~~~~ •~ ______________________ II V - -~ I 
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(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

PSRO. It is also of interest to observe that it is relatively rare

for  the r . suits of these audits to be reported back to the attending

physician In the form of a report of patterns of findings and/or

recommend i tions. That Is, apart from the control process that is

applicabl to each case, there is no audit report whith Identifies

entire pa t terns of behavior even for individual physicians as a b~~ Ls

for findi:igs and/or recommendations. Nevertheless, as we shall see,

both audit occurrence , in the form of audit .a~~~
se, and audit antici—

pation ha e significant effects on patient leng~h of stay .

Case—Mix and Type of Variables

One of the prob lems encountered in some of the  earll* r

atuo1es •~.g., have and Leinhardt [19761 ),  which

arrived at conclusions that differ from ours, is that they math befo re/

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 requn e dif—

ferent lengths of hospital stay , such aggregate comparisons could be

quite misleading , especially if the case—mix varies as it is likely to do

I roni •ane tv ~e period to auot~’~~ and even from one hospita l to another. One

• ~~~~~~~~~~~~~~~~~~~~~ • ~~~~ •V ~~~~~~~•V ~ _V~~_~ ________________ _

~~~ 
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way of e l i m i n a t i n g  changes in case mix Is to examine the length of

stay for each d~~tgnosis separately. We have made such separate

comparisons for two diagnoses , and , in addition , conducted cx—

tensive f ield checks by reference to interviews (and other data)

with knowledgable medical professionals not only in the instant

- - 
. 

hospital but in others as well.!”

Acute appendicitis and primary cholecystectomy were

chosen for this purpose . These two diagnoses have the following

characteristics which bear on our analyses and conclusions :

(a) These two are among the most frequently

t reated diagnoses in the hosp ital. They

there~ore provide a rich data base to work

with.

(b) Ftricnts admftted for these two diagnoses

d~ not develop complications very frequently.

Since such complications not only increase

tire length of patient stay but also require

nunre Involved analysis, we would like to be

~hle to deal with them separately , w i t h o u t

thereby greatly diminishing or otherw i se

~~ weakening our data base.

(c) There have been no substantial techno l ogical

advances in the selected diagnoses during the

study period and , further , the technological

• 
-
~~~
‘
~ Se(. V. C.4ndara~an f 1978 j f :c  the results of these interviews.

____ • *4~~l& 4~ V V~_ _ V V ~~~~~~~~ 
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advancements are .asily 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 t rea tment .

4. Age of the patient.

5. Sex of the patient .

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

7. Tu~al length ol stay of the  patient.

E~~rlcratory and Confirmatory Data Analyses

The data were first analyzed using certain new stati ;tical

technIq~.’e;, called “Exploratory Data Analysis,” EDA, which emphasize

(a) robustness and (b) detection ~‘nd anolysis of outliers [Tukey,

(1977)]. In ~~~ the emphasis is on median and median—relate-i tech—

niques whi ch ar.~ very little affected by stray values. That i~ , the

-• 
- emphasis is on “robustness” and the identification of “outliers.”

This contrasts with more customary statistical analyses,

and inferer.ce procedures, SAT , which emphasize “sensitivii:y” and “central

tendency.

There is no nece:~~iry c’-’.clici. h~ tw~ci SAl —— witri Its

~..~phasis on signi~f cance tests, ccc. —— and ED4, with its •Thphaiis on

_ _ _ _ _ _ _ _ _ _ _ _ _   ~~~~~~~~ S ~

V •~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- _ _
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separation of outlier and nonoutlier information and the detection of

patterns in each . Indeed the two uray be used in sequences in a very

natural strategy wherein , at one stage, EDA is used f or hypothesis

development and 1 at another stage, the well—known procedures of SAl

are employed to test these hypotheses, effect estimates and determine

quantitative relations which may be used to effect interpolations and

V extrapolations from the original data set.

Because 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% l evel of significance or better in

almost all cases, and have also been successfully submitted to other

tests, too , both singly and in combinations)’

Before proceeding to these explana tionc, however, we should

su~~arize the resul t~ of our study to da te as follows :

1. The evidence indicates that bor!i a~.dit. anticipation

and aud i t  occurrence have pronounced r ffects in the

f fo r m of reduced length of stay . The magnitude of

audit occurrence is significantly greater than the

magnitude of audit anticipation.

2. These reduced langth of stay phenomena appear in

both outlier and nonoutlier data.

• 
11E.g., via customary least squares regressions to control and allow

V for the separate and combined effect of .,iiriables other than audit
anticipation and occurrence on length of stay .

~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~ ~~~~~~~ ~~ .,. ~~~~~~~~~~~~~~~~~~ t~i ~ -
~~~~~ 
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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 sunmary 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, wh ich involve bo th ELlA and SAl , have produced a

variety of new tc~ls such as regressions (which are also significant 
stag-

t ts t Sea ll~ ) .  and which can he used to improve the proceAses of

hospital VLn age! uent . This , too , could be counted as a further con—

sequence ~ the audit/Utilization Review process in case these tools

shoul d be adopt~d by this hospital.

Major Findings: Ag&re&ate Audit Effects

Before proceeding to anelyze the audit effects at the aggregate hospital

level, we first attempted to identify exogenous factors unrelated to the Utilization Re-

views that might influence patients ’ Stay in the hospital. This could then help us to~iso—

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

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

luipact of Occupancy Rates: Occupancy rate* which is an indication

d of capacity uUlization has an importan t influence on the patients ’ length

of stay in hospitals . If the occur’~ncy ‘at e in a no4piPal 
4s very high, sa:

* )‘.imber of in—patients receiving care on an average day/year
•
~~ (excluding ,iewborns~ ____________________________Occupany rate ~ 

-

Average number of beds per d~y rtgularly maintained for in—
•~~ 

patients during 4 year

— — _ _ _  
~~ _ _ _  -~~~~ - ~.M I
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close ta 100%, then doctors n i ght he under pressure to discharge their

patients due to shortagni of beds uHch , In turn , tpnds to shorten the average

length of hospital day . To examIi~’~ whether such eff cts m ight he present

we col t ected data on the oceiipafl . y rates in the hosp ita l web have chosen

over the last five years* wh i ch we repor t as follows :**

‘72 ‘73 ‘74 ‘75 ‘76 ‘77

Occupancy R:~te .79.22 78.6% 81.22 77.5% 78.3% 75.6%

Patient Day 83,462 87,291 94,173 95,918 97,142 93,514

The o. up.~ cy rat~ s in the last 5 yea~~ have been below 80% and further the

f ccup.incy ‘ ate is steadily falling over the 5 year period . The~- e observations

indicate that there is still slack In the availability of hospital h d s , i.e.,

the doctor~ - .m re net under prcr~sure to disrharge their patients ‘~ue to shortage

of hospit& l’~ds. Thus it is not plausible to attribute reductions , if any ,

~n th~ ave age lcngtii of ~osp ftal stay in our hospital to press’cre emanating

from high nd/or ~ising ncCup~ nCy rates .

mpact of Age, S&x rind Complications in Treatment: Exhibit 1 gives what

is called fl EDAastem—and—leaf display of the length of stay on al l the 778patier.ts

treatt i fo’ acute appendicitjsdurin~~l968-77. In the display includecl in Exhibit 1

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

~Strictly r peaking since we are dealing with acute appendicitis , an examin~~ion
of the hospital—wide occupancy rates is appropriate only if beds are p.rfectly sub-
stitutable among different dcpartn~ nts. The difference appears moot , however, since,
inforuid discussions with hosoital officials revealed that slack bed capacity exists
even in the departenent vhich handles the two diagnoses we have chosen for study .

**Total pat’r~it 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.

- I  

_ _  
_ _ _ _ _ _ _ _ _ _
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each remaining digi t placed to the right of the vertical line is part of a

leaf (in our case, these are all equal to zero).

The d isplay in L~h ib it 1 can be unders tood better by

comparing it to the familiar histogram which is constructed using

class intervals. Each ~~em in the above display has a class interval

of 1 day. The leafs corresponding to each stem give the number of

data value s 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 (ofien called “frequency”). However, a stem—and—leaf

display has an advantage over a histogram , in that the former gives

numerical detail In thei r  leaves whereas the length of each bar in a

histogram is eith~’r .1 blank or a shaded space as if all data wi re

“centered” in each cl;,ss interval . Note that it is therefore pos—

siblt~ to go back from what appears in a stem— 0nd—leaf display to the

full “raw” data val”cs.

One advantage of the stem-and—leaf display as an aid to hypo-

thesis formulat ion — —  for subsequent confirmatory statistical analyses ——
is t h at It hel ps (or even forces) us to see both the regularities and

irri ’~,ulai  I ties I~ a bateh of data values. For instance , we can see

f rom 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

summary” for the data ~nd the results are as follows :

contrast. ~‘ou1d be b rought out more sharply if our da:~ had permitted
us to regard “fractions of a day” in. place of the 0’s (wlvile day units)
in our leafs.

~~~~~~~~ _ _ _ _ _ _ _  U ~~
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2 (4, S, 7) 119*

where 2 — Extreme Value (Lowest)

4 — Hinge (Lower)

S Mt lian

7 — H ige (Upper )

ll’~ • E- treme Value (Highest)

Here we havi agal used the terminology of Exploratory Data Analysis. These 5

values, it ni ty be ‘bserved 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 term s with the former in the interest of simplicity of expression. In the

classical literature, the difterence between the maximum and m m ]  sum values gives

the “range ,”=119—2 , and the difference between the third quar t i Je  and the first

quartile gives the ~Interquarrile range.” Tukey refers to the difference between

the lover a~~I upper hinges as the Q—sp read=7— 4 , again to provide an easines~ in

expression I ‘tt w h i c h  again I~ an approxima tion to the classical nterquartile rang - .

The abeve summary ~‘,ives several useful ins ights into batch of data W

can get a f&el ‘or the extrem i values (in our case , the lowest aid highest values

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

(in our cast , 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 is~7—4 ’~

3 days). Note thatunlike the variance or standard deviation, the Q—spread does not

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

spread can h~1p us to identify properties such as skewness in the data when we relate

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

analysis.

~~ 
*

I!fl~~~~ depth of a data value is the number of data vsli’es one a~st coun t in from

the nearer end Df the batch a orc.~r to r~ ’tch the pacticul’r data value. Lch

extreme valie — t~e lowest ~~ the highe .t —— is at depth 1. The median is
at depth (1 + tot.a~. number of ob.ervations)/2 , i.e., median care be found by
counting half-way f torn one e~ treae tc the Ither. The two hinges — upper and
lower —— can be found by counting half—way fre-~ ea’~h extreme to the median,

__________________________________________

I.e., the depth of each hinge is + (depth of aed.m~~~
2

__________ A

_ _ _ __ _ _ __ _ _ __ _ _ __ _ _ _  -
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The notion of Q—spread can fur ther  help us detec t stray values
‘I

or outlieis. Tukey ’s rule for detecting outliers is based on these

def ini tior~s:

St~~ : 1.5 x Q—spread

Fence : 1 step outside each hinge

A value beyond the (upper or lower) fence is tagged as an out].ier.

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

38 cases ind tviduall.y to see whether they had any charac teristics that

distinguisheJ them from the rest of the 740 cases. Out of the 38 cases , (a)

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

they represented pat~ints who were older , i.e., above 65 years of age. We

t herefore have m i  o rnat  ion which indicates thai- medtcal and surgi’:al complications

i re present that e i t ~~i1. a longer treatment for t l .~se cases. Also alt er patient s tetd to

develop comp l icati ns ~r.d hence would re4uire a longer hospital stay .

We proce .’ded to study this further . The correlation matrix given in Exhibit 2

also suggests; tim already indicated relationship between medical and surgical complications,

on the one hai d, and length of stay, on the other (correlations of 0.5092 and 0.3903, respec-

tively). See also the intercorrelatloit between Secondary Diagnosis and Secondary Surgery,

which is 0.4781. Similarly, age appears to have a relatively high relationship with medical

complicationt. (correlation of 0.3028) and in turn, with hospital length of stay (correlation

of 0.3224) . 
.

To explore these iaeag still further , we crnss—tabulat’ d (using med-

ians) the length of stay vit’~ different types of complications, different age

group of p a.ienLS and qex c: ’€ssificatiofls. V ie resu]ts ~ these cross—

tabulations are &iven in the follo~’ing Exhibits:

‘
~~~: RI~~~~_j~_~ fl ~~~~~~~~ •.~ .~~~~~~~~  

~
- -- - -.- -“~~~--— - - - ---——~~~~~~~ 



— - . — - - - -- ----~~~~~ — —

—15—

cross—Tabulations_Usj~g Medians
Exhibit No. ~~pendent V I b J e  Independent_Variablej~j

3a Length of stay Secondary Diagnosis

3b “ Secondary Surgery

3c “ Sex

3d “ Age

3e “ Secondary Diagnosis and
Secondary Surgery

3f “ Secondary Diagnosis,
Secondary Surgery , and
Age

The following points, based or. an analysis of the above Exhibits, can be

highlighted :

(1) Medical and surg ical comp lications do have an important effect

on the patients’ hospital stay. That is, as we proceed from

no comp l ica t ions  (“0” level) to more complicated treatments

(“1”, “ .“ , “3” , etc . levels), med ian length of stay increases

apprcci.ibly (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).

This is expected ~ii&ce acute appendicitis is not supposed to

result in longer lengths of stay for males as opposed to females

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 older than 65 years

have a median length of stay of 12 days (Exhibit 3d).

r ~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~~~_ _ _ _ )_ ~~~ ~~~~~~~ 1 ~
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(4) The two—way and t hree—way cross—tabulations given in Exhibits 3~

and 3f also point up to the same conclusions mentioned in (1) and (3)

above.

Note that we have used a robust (distribution frec~ statistic in the form of the

median rather tha i the more sensitive mean (which is nut  d i s t r ibu t ion  f r e e)  so

that the above differences indicato the presence of .trong unde~-lying causal re—

lations for the Indicated variations. In any case our analysis so far  has shown

tha t only the hospital stay ot 663 pat ients , i .e . ,p a~ lent s  who -tave no coinplica—

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

“noruel” (i.e., non—outlier) effects of Concurrent Utilization ~leviews.

Tn~~ yt  of Long—Term Trend: Of course, the static analysis such -s

we have noe condif ted does flat cover other things t h i t  also need to be consi’-

~red. ISs , s of rcnd nc~d to be (-onsid (red and als -’ variation : about measu .S

of central t ende:t y both statlcaflv and o v r  periods ~> i Lime .

Exhib it 4 presents a : ].ot ti the swat l n ~th at stay over

105 months. Th is plot indicate:; a tendency for t~~,t l ength of s t ay  to

go down as we proceed in time, ~.id we are interested in f inding Out

how much of this decrease can be attributed solely t a long—tt:rm downward

trend In the length o~ stay, It Is possible that a gradual im~rovement in

the health standardsof the population over the years mig ht contribute to

a grad~.a1 lowering of the length of stay since the initial medical condition

of a patient does influence the patient ’s stay i n  the hospital. Also , 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~-—~~~~~~~~~~ - - ,
~~-~~~- -~~~~~- --~~ . - - -~~~~~~~~~~~~- -

~~~

- - -

~~~~~

-.-

—17—

technological advances could have brought d own the length ot stay over time.*

Our interest here WSS t O  ident ify rI~~ long—term t rend , if any ,  in the ~~Lricula
r

diagnosis we have chosen for study , i.e., icute appeiid i~ lt1s. Thus we confine ourselves

to this diagnosis and turn to the first of these possibilities in order to as—

certain whether an identifiable time trend is present in the data. For

this pur pose we utilized the data over 51 months from July 1968 to October l972**

to estit iate the following e q ut l i o n  using the technique of robust regression:

ct+ B T~ . (1)

where = Length of stay in the 1th month

= Linear time variable (monthly)***

The numerical results are as follows:

• 7.000 — 0.000000003725 T
i

Average sum of the absolute  residuals -
~ 1.534

In the above estimatea , we notice hardly any trend in th e  data ~. ince the Beta

coefficient corresponding to the t i l e variable is alnu ’ t 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 Utiliza tion Reviews
dur ing this per iod and therefore, no confounding influences du€ to audit
anticipation or audit occurrence will be present.

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

#Th is in not statistically significant but even if it were statistically
signif i cant the coefficient is so small that it could not be accorded
either administrative or economic significance. Note , however , that any
ordinary (least squares) regressio a is with respect to the mean whereas

ne robust regression is form.-d relative to the median , a much less
t ..msit [ve statist...c. Thus a least squares (ordinary ) regressic n a u ght i~ve

given a different result than the t onner.

I 
_________ - —
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~~ 
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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 poirted out here that

since our emphasis is on Exploratoi~ Data Analysis, isolating the exogenous fac-

tors one at a time, is justified as we have done.

We furthe r discussed our data analyses with a few surgeons in the in-

stant and other hospitals. The interviewees also could not point up any possible

influence of long—term trend including 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 i~.ffects

First , we divide our time periods in a different way than before in

order t o  examine the possible ef fec ts  of audit anticipation an! audit occurrence

on the lengt of stay. We will do so by separating out noise ~.nsofar as we can

identi(y it now, by, for instance, considering only the data fur  the 663 patient s

of age 65 or less who had no complicat ions.

We ‘livide the 663 cases identified earl ier in the following manner:

(a) 310 were treated during July l%8—Ociober 1972 when there ~-~as 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

4t is plausible to believe there was anticipation that. such re~ ieve would occur

(to be referred to as “audit anticipation” period) , and (c) 133 patients were

treated during Lpril 1975—March 1977 when there was ac tual occurrence of such

reviews (to be referred to as “actual audit” period). It appe ars from the plot

in Exhibit 4 that the median length of st iy during the “au~it anticipation

and “actual audi t” periods are lower as c!-mp~red ~o the “no au~ Lt” period.

- .- - ------ ~-~~ --.~~-- -~~--- ----_ _--
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More import.tntiy , the “no—audit” period exhibits more variance than the othe~

two periods.

To further examine the audit ef fec ts , we prepared stem—and—leaf

• displays of the length of stay during the three periods (Exhibits Sa, 5b,

and Sc). It can be seen from these 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 . hi s  can

also be seen by examining the medians in the following 5—number sumetaries :

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

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

Actual Audit Period : 2 (4, 4 (Median), 5) 14

It seems et’ident from the following figures that both the median hospital

atay ns ve il as the spread around the med~an declin e as we proceed from (a)

no audit ta (b) audi’ antic ipation to (t: )  actua l aud it:

Meóiar._!~~g~j~ of S i~~~ Q—Spread

No Audit Period 6 days 3 days

Audit Anticipation Period 5 “ 2 “

Actual Audit Period 4 “ 1 “

I~evert ing to another technique of Exploratory Data Analyses w~ can bring out

the audit e f f ec t s  indicated aF~ve more dramat ically b j  means of the

‘box plot . ” f or the length of stay  for these three periods which is displayed

in ~ th ib 1t 6. We proceed to cxpl.tin what is involved as follows: We can 11—

lustr~te the technique of constructing such a plot by examin ng the anatomy of

the follo’dng schcmatic plot (similar to the plot in Exhibit 6) which, as y e

can see, is based on an augineni.ation of the 5—nurher suinmar; ides discuosed ear1 r.~

- - - ~~
- ::f:u~~~- 
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5 uch a plot provides a schema that is design~d to pro iide a simple--to

constuct, but effective, visual technique for comparing relatci batches of data

or, rather, data summaries. By constructing such schematic plots for several batches

aide by sLde, we can gain insights by reference, e.g., to (a) tho 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.

Analysis of non—outliers: From Exhibit 6 we note tha t the median va1uc~

of the length of day and its spreac decrease as we proceed f rim no audit antici—

pation to actual audit period.

Analysis of Outliers: tle next identified the out1i~ rs for the t)r2e pu rl -

~
‘ls which are as ‘follows :

_ _ _ _ _  - - —-- - - -  
_ _ _ _ _— ~ .-. -— —-—----~~~~ —--- - —S.

- —



-. -- -
~~~~~~~~~

-- - — -
~~~~~~~~~~

- 
~~~~~~~~~~~

-• - - - •
~~~~~~~~~~~~~~~

-—
~~~~~

- •

—21—

Outliers (in days)

No Aud it Period : 11 , 13 , 14 , 15 , 18
AudiL A n t l c ip at l o~ Pe i lod : 10 , 12 , 12 , P . 17 , 17
Actual Audit Period : 7, 7, 7, 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 outli~ rs over the three periodr . This may indicate that

audit in its occurrence is likely to discourage too mu(h deviation from the audit

criteria. (b) The scatter varies, however , and In fac t there is an increasing

scatter In the outliers over the three periods. This lay indicate more discrimina-

tory treatment during the audit period as compared to ‘he  pre—audit peri od. These

two patterns are also visible in the dots at the to!) or 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 iii the casc of Primary Cholecyst-actomy. We might note, how-

ever , that similar audit effects were noticed f c: primary c-hole- -ystectomy ba~:cJ

on our study which w~’ •~u~ narlze as follows :

We an;:ly~cd 416 uncomp licated cases of p r i m a r y  cho] r~cystectomy an d

observed the follow up ’ results: Mean Length
of Stay ~—~pread

No /‘udir 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 swwnary , we notice the following audit effects for both diak,00ses:

(1) For the bulk of the observations, audits -— both anticipa~ior

and actual ,‘ccurrence —— tend to liring down the a”erage 1en~’th

of stay and its variai ”e.

I

_ _ _ _ _  _ _ _  _ _ _ _
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(2) In the case of outliers , audits tend to decrease the size of

outliers but incr’ ase var1ablli~y in the measures of scatter

around the average length of stay .

Thus , we can say in an overall way that audit effects were unifoxmly de—

tected in the hypothesized directions with actual audit consistently having a

significantly stronger effect than audit anticipation .

Major Finding s: Individual Surgeon Level

So far we have analy :~ed 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 thdiv~dua1 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 Surgor~ns: Here we shall only consider doctors who have

treated 20 o more cases ~or the two diagnoses during the 9 year period from July

1968 to March 1977, Such a list o~ doctors is contain.~d in Exhibits 8 and 9. Given

this list we Lhet~ proceeded ti make be fo re/ a f t e r  cot~iparisons of the  median length of

stay and the spread around thu medi an for each of the doctors identified In Exhibits

8 and 9. The results are at tached ~ c Exhibits 10 and 11 which we summarize as follows:

(1) For both diagnoses; , au d i t s  —— ~-oth anticipation and actual occur-

rences —— produced effects in desired directions for 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 :;urgeons than others and (b) in some few cases the

results sceu”d reve’°ed . S.~e the bur~;eons coded as nimibers

(Ex~uibition 10) ant’ )~ (Exn iLltion 11).

— - -——- - —-———•— -- •—-~~~~ — — —.—~•—~~~~~~~ i
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Implications

We wIll now consider some of the major implications of our result3 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—

t ivity and validity to provide a basis of evaluation for the audit process itself .

In our study, we focuss ed on “audit anticipation” and “audit occur—

ri~nce” as parts of “audit per so.” These,too, cou1d ba~ taken into account in a

suitable arranged strategy ranging from audit announcciunet 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 tesearch programs, etc. seems indicated. Nor’

generally our results also indicate new possibilities for internal audit as a tool

of management in private and public sector curganizations as veil as using external

au’ltt for the eva1w~tion of sucn organizations. Strategies based c’~ mix’~ of audit

anticipation and ac~ua1 audit might then be used to conserve audit resources c~nd

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

--

~
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APPENDIX A
RESTATEMENT OF ThE BEI’JNETT AMENDMENT (P.1.92.603)

The purp~ e of P . l . ’) 1-h03 i~~ ~~ prom ote time el eetive effickn!. and
eci,i1,)tiiR~al d~Ims~’ry i,1 ~h lk- .mIe .iiul \Iedic.,id iie,ilth ~erv I ‘s throueh the
a~ipIicat u mu of pro i~ s~ ,ofl.i I ~t.i tid ii ,, me ~ iew pt aed mu I lie mi t t  ~i’ i i  i~ mie .u~mmied
itt asst,rC prilper util ization ‘I care mud Set\ lees tli r cni ’.h a I’orrnal prok .sionjl
,IleeiR,flisflt repre%entinr I lie I’ ij ii, ’ st fl0’~’sil’k ~ i .~~- 

~ee S itt iml pr:t I icing pityci-
eian~ in an ai ca - 1 lie res sew wot i hi .‘ ~uite , w 1(1110 Ic em miy~ii~t’~I pri mk~ ~ionaI h eal lit
care standards. that medical setvkec t,u:ineed uttd-~r the Sitetal Scetmi ily A~t are:

or ailprcipliate quality.

• Pro~ided only when twcessary, and

• Presided itt the nto,~t econc’ri,jcal fashion.

Professional Standards Review Orgattizct ions -

The Secretaty will establish appropriate areas throughout the counti~’ by
January I, 1974. and at the earliest p,aeticabk date. dcsignatc a quahi hied
organization as time PSRO for cacti a ica .

A qualified org~ni.’atinii wil l he a nonprofit i’rofessional associatin;,. w ith
yolun tar) mem lie rst ip. iii~l mud i ite a ~‘st ant i  I ~t tnt’ r of t ime pr :1k i r~ ,mhy\ i—
clans in tlic area (gem.. ~raliy ~t.ited ut .~OO or tr:ufei. Membersh ip i t  the PSI () and
~en’iee for 11w PSR( ) can mm ml be comml ra ned hs a req u remen I I~’r rn em b~r hip in
or paysnen I nt ditec to a mcd kal society. The quaIl 1k,! or~a:~ ii~ It. iii ImiuS t
demc~nst,ak its proIt~~ion ,I ciutuip eteumee to res iew hea lt h earu ~~ ices in a lormal
pl3fl st i’mitted to t ime cC5.ICI.IF) -

Until January I. l97~.. t he Secret ary will be able to make such a~rcernents
only with a qualifictlorganii.itionwhidi represe nts a substanti a l proportion of the
physicians in time ~eogra~thkal area designated. Until January I. 19Th. at the

~cquc~t of 10 perecuit or imitire of the practic ing physic ians in a geographical area
dcsigflJtCd by time Secretary . the Secretary will be required to poll the pr.actieing
physicians In the area as to whether or nut an orpni7ation or physicians which
has requested to conclude an agrt’vIne,.~ with t he Seer~tary to establish a PSRO
pibstantially repre sents the prattieint~ ~mhysici:,ns in that mre a. II mote than SO
pcrc~nt of the practicing physicians in th~ area r:sponding to the poll indicate
that the organization does not sulmstant i;uilv rcp~e.ent the turactic ing physici~flS in
the area. t ime Secretary will not enter into an a~rtenlent with ttm ~t organi,.ation.

i
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e%Itt ’ r J:mn u,urs’ I, i’~7(’ . uui ~ .rrc.u ssl -r e ~uu im a rrofc s ion ml ormm. ,nul:tiofl IS

unw illuumg or unable to meet ttues ~’ cot md it us uj~s, tim.’ Se~retat ~ may ds’sI~,m ate 3nY
public . nonpro fit pnv .ute. or s~ ,er J~!eItC) ‘ii or~’au1i?at ion as t he PSRO prc’vud ifl~
that:

• The hinj I detes min.ul moos oh p~.’i review are made Ii) ph) sicians. armd

• 1 hat time mu~reeusm ~ I will itot lie reimewed ii a qualified proic 5cional
(mrtIani,ation i~ wihiiii. ~ ;ind able t im b,’csu um ,’ t he NRC) for the area.

I acts I’SRO will res-ie ss’ ti me ulili,.ut miii amid quia t it~ of all institut tonallY
provided s’. rs icCs in the desu~um:it ,ti ar ea 1 lie l’Sl(( ) w tot be ins ols ed w ith thur
deterni irma t ton oh’ rea amimj ble eht urg,’s . ~V i t hm t Ime ~.uneurrcim~ ~ of the Seeretamy. thc
PSRO may also res j ew oilier t himmn ins t it ,mI~ ’ ut:t I  SCI\l ,t ’s. These revie” S will
determine that:

S The services an! items ire or we r e  medically necessa ry.

• The quality of time services m eet professionally recognized stand .rds 01
health care , and

• ‘lime services are or were pros udemi at time inest econom ical les ci of care
appropnats’ to i i, steed (i.~’ . umi u lpat ient , extended tare. hospital . etc. )-

i c ’  ac’comnphslm tb s imurpimse s, time t’SRt) will utihiie and apply r ‘gion d
nor mu’ ‘I care muummi Ire •: iii I uast ’d Ill s l u m I pie.ui pa tIe i us of pra~ t ice in thc
teyu ’n. t tim ’: j it~I ~‘ -h r~ 

- - ‘ i  by ti me N.utu uj i , l  C. ‘umncui . Noruius wi ll be develspemt in

~cso im I .u ’ms ~’ with the is’j~iuI i aiuts oh’ t ime Seer tar t  and w ill us. dc:

• The type mut m ,I exte nt of sers m e  within t~ e ram mge of appropriatc
treatment for c.ucli illness or heal mit condition. armd

• The type of lm,..IIh care fac ility ‘.~ imkh Can fliOst e~onomiCaliy itrovide
appropriate tnedicul scr~ices for cac h illness or hea lth condition.

l~ac lt PSRO will utilize time tmorn ms dcscrih& d above as the standards for
evaluation and will iserfcrun time fliliowiumg huumct ions:

( I) Prospective deterto itmat uon ol time medical umecessity and appropriatCfle~
for elective mi.lmissio,ms and extended or cost ly courses of treatment .

(2) Periodic determismat iorm and publication of selected types and kinds of
cases (by service , diagnosis, or ollmer criter ia) for intensive ani more
cffcvt isc review.

4 
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(3) Regular review nt prot les nt care lom selected patient groups.
practiti oners. .timd ot lm ’r 

~ 
s . uders oh’ sen-ice .

(4) Time specification for the certific.mtuon of continuing inp.utient care not
later t ii;m ti me ret’ u . in .11 tI 005 I. it t h e  Itt ii ~ic tee mi t uhe • ii’ Ic ngt It of stay
for p.ut iemmts in smmsmul ,s r ,t~,e ri lim ps ss itli si m ilar dm;ugt moses .

(5) Require physician eert it i:ation. and supporting j ustifiea ti utm for con-
t inued inpatient e.ure i’s’yi mimd t im~se spt’siried paints in time.

(6) Foster the accepl.unce oh l’Slt() irunetimmos imy broad physic imuuu particip~
t ion. im ’ t.utumu ~ nwuiil scushui p on review eu,mmnmi tte es . ss ide spec ialty
representation, and pulsi icmition of l’SRO act ivi ties in appropriate
pmt~ssional publication.

(7) Report any visui.,~.u i~~ (ml the ohIi~atiu,ns of a pr.mcti t ioflsi. hospital, Or
other hej it im .rc ii. l~ iI~ . agency. sir mm rgani ~:itiOtt . under this Program.
to the Stat e ( u  , t u  i um ~ tttdinc :un ~ pertinent recoi mmnmend utions.

(8) Notify any ;- .usti t i on e m or provi der , and provide opportunity fGr
discussis mn a’s ! r:’. rest . ss htcu m any det e m im mir m. m ti or m denies a request for
services or isi ~ mu les a sumtl.ii ion ol mun~ nimh ut’ :utitsn by t u e  practit monets
or provider.

(9) Notify time r~ 
t t i t . -.’ t t t  it m lemrils ’tli;ur}’ cii aD) disziitprtw~d serrises or items.

Ph)sici:mims .~~~~ ‘mt  t m e  rcspssmts il’iht~ liii h ispit.iI review should have
hospital ~mris ileges u ’ t ! . ’ t mute iii time ~m: u r t uc u pmu t i t m g iiusspit .i ls hi t Ime are.I and

should not he rest ’o ’ ~~~ L’ l’.’r. bit t m a y  p.ut tuci pate i ii. t i me review m u ) cci’s ices in
their own licmspiiah \ ~~ 

Smci : Itm cs ill icc iew cCrS ices mm which he was directly or
intl irt’eI i involved r set i~cs pm os it’d l’s a itt j uis t ut m i t t .  in, - ,stmi/a t hi ii . it’ a~e ncy

in whicim he or hIs : , imrm l ~ h,e. c .1 s-~st~d interest.

Af te r not ifie: t I lii. any beneficiary or recipient who is dissMishicml with a

decision made with r. m ,ird to his claim. wit be entitled to a reco ,msiderat ion by the
PSRO. ‘l ids decisi~n mmmy hc appe:uk’d là time State (ounetl . if the determitmation
Involves more tharm Si (N.). Where t its ’ decision of the State (‘ouncil is adverse , or in

the absence of a State Council. a L’cjw tkiary will he ertitied to a hearing by the
Secretary in any controve rsy involving more than Si00 anti to judicial review of
the Secretary ’s decision li the controversy ins oivcs more than S 1,000.

t
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After l1 ttIIi,~,ultmi f l  uS - - ‘ .tdv. r~: dcci\: . uim -y ,:.~ PSF~
). a pr.i~~t I m uo ’ m .‘r ,ir

provider will lmmic-e ,ia •mpp.urt - mmiv usr liii t imer .htst ’~us ..?usr t  .ini res’icw hs t Ime l’SPO
The l’inmui recomnun etida timm um s u i  the i’Sl~t ) mut t’ rei’errc h In time State (tm u tieii mmd
then to the .Secret.srv who mis ts ‘piu s ai m tl mm’ t lied sa m me tu ‘Us. Aim)’ pros itl~i w ho is
discat ishim’mi wit is miii :s. is erss’ ml :e id. in nu.i Ic hc t ime Seer .‘t mu ry . itt volvi mm -

~ ‘s elusion
from the Program or requirsti , i.’p ay imueium .  is emil i t  led Itu mm lmea ruuig h) time ~ueeie tmury ’

and to iudsciai reviecc’ oh’ hu t’ Se. ret.iry ’s tiit.ii t iceis itr im.

State Co’mncils

lit army State wit h 11mm-ce or more l’SRO’s, t h e  Se. ret ry will t’sta lisls mmd
appoint the menmbe rship ol mi St.’tv (‘ount ii cc iii~ Is st ill ii .-t ud -

S One representative designated by emicim PSRO.

• Four pbs sm e immns (icc-u dcsit’n.ited )~y tim e State rred teal society and two
designated by ‘he Stjte hu~pit al a,smmei.itmct n ). - -

S Four kumowlcdg.’ahie public re p u escr i t mi t is  es two ecomnniende I by time
Governor of time St j ts ’) .

Eacim Slat’; Coimnci !. miii t h e  PSRU’~ i i i  s lats ’s wil hiouu t a ( mitmus c il . cc ii . h a t e  an
Advisory Group of set ,‘um to eks’en umm ~uisI ’ s’ ’s i’tc lrudimig repiesenta tic es oh’ hea lth
s ;u iC practitioners . ot hs’ m I! . . it imi sis’ia r m s . .ini hu-is 1tit .,hs .uuid miti mer f.ucitiIi ‘s which
prtsvimh’ Medicare a~d ~~ tre aumh seivices itt tiit State. 1 he Sceret ;sm-y will pin~ide
regulm uti mmim s to deti’rinimst ’ t h e  unmium ner itt cc lus h tI me Ads iso; y G.-oup is selected.

lime State Couimciis . .s hss’re establ ished, wil l :

. ge~~w, Contiimeiit upon, ats d t rms nsr m mi t to time Secretary any reports,
received from time PSRO s concc rnimmg violation s of time Program.

• Review an) apl-m:j ls to a P~kO dc. icion invoicing rn~ rc than S 100.

• Coordinate the aeti s itues of. and dissem inate im m lormmu ution and data
among, t ime various P.51(0’s in ttm~ State. ,

• Assist tims’ .Seereiary mu dec- c iopitme mmum if. m ru ’t dat.u pat t ering procedures ~
iiISUiV C1l’ieieitC)’ amid (Ii’Js’elice umtis~mmut isout.

• Assist the Seeretmiry iii the cc ,ihu itu ’ mm , oh s’~itlu PSIU).

• Ass ist th e Secretary iii dcs- s’loprrmg ,ummml arr..nglm,g hot a qtu~m hiiicd PSRO
rc’pLi ’eunemm i. sc u . n  usec - t~csar)’ .
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PJationai Couneii

A N it it uimmul I’rot . ‘,r. , m m . u l  ~~‘ aid • , .h ’ l~- -s ‘ ‘ c v  ( u - i l l  ii ‘‘! s ’h ’ c ‘nm 1uit~ - .u~ imu~us st ill

1w a1tp~.titt d ~ time ,Seu rs - i . i m ~ limi th is ’s’ s’.sr t . m i t t , w it h e l i ’ i lmuisiy tot

,rappoiumlnmelmt . t Ime 55’es’etar) tc .l% .tC’t ~’ P Ic 01W tit the mnt’nthers to serv e mis

Cisairmat A mm i:ij mirit s i I i -. (“ um u mmei l cviii he I ‘cm itmnj t’nd ’mi i’v nat innai

orgmmfl i/ mi t moilt r~’ ~~~~~~~~ 
ill i tt i  pit ~ ‘ is i. iii 5 . ~i I (lit ( .‘ni. ii cciii 1it~ I tide j its) di -. i.nims

recomnmeummted tu~ coni sumtte m ~romi l ms mind m ‘t imer hie.ut t )t c ite inte rests . All tstenmhers

will L’s’ mltysicim its of cc cm g mm i ‘eti st .1 mmdi rm ~ an’ I ci mcli net j sm fl im t lm~ mipjtra ismu l of

medical imras ( icc’.

11w National l’u oiessio mmal Stmsn tti ;urds Rc ’c- iew- ’ Council will;

• Advise and assist time Sceret;mr) in time ad m in istration of tlmC program.

• Prepare and clistritsult’ ,s’~i,sim .il “nornms .” with periodic rcc’i’,ions , based
- on a review oi .ii ’t ~u prim mte mitm d ,t t em jt u mmt e dat.i .

• Provide t.- c hmmmrs m~ .uss is tm uumee iii t ime utrli,.itiori cml such n mm rmmi . of care mmitd
lrc’atn metm t .

• Review tim e -tm mp mm rati v e i’~’~ 
tin itim ummec m ind t’fh ’eelic en’ .S of State

(‘otmncil. .,:r.i I~cf (( Es.

S Itccom mtutm ’ i~ 1 m u - .ists re% 1cm ussipi - ‘cc tIme Pmm ’ ’ m.s um m .

• Submmmit m u ur m ’ ’ ui , uI report to t i m:  S:crcl:iry .irsi to time t,ongics,..

Authorizations iii ~t c ’ ,; ‘en time PSRO

To the \ t - .  ut ‘ ‘Cc - .s. ry or msp p rm m t m i i . ut c’ let t im.’ plumper perfomnmanee of its

duties ‘nd t’ummt ’ t i ’ I- - .. t l i~’ l’SRO sets nC ums ~ aremu is umiml mc uriicd. in mit- . rdzmt mce w ith

regulations pre - i t ’cd )u~ mIte Secret.mr)’ . 10

(I) Make .ini mm ienme nts to utihi’,e the scm~iccs of ptactit ioncrs or specialists

to conduct the nes’essaIy review .

(2) Ummd~’rimuk ~’ prolescimmnmil itmqmuir) helore t~r alter , or both bel’ore and

after. this’ isrovi’~tmim cmi ammy ‘s’r lCt ’ ,

(3) Esaumm iute time pcmtincnt reem’rds m u - - any prm mcn ut ion mc’r or pro~ kr.

(4) lmmspcel the pit> sical la~iIitics sri v Imich c.~ie is rendered.

A
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t 1 tili. -.’ lime ‘ m c i .  - ‘ - ii i  ‘ .‘ ‘ ~ t ~ ‘ i’ t i e ’ s  smI ’ ~~‘ ‘a h~~pit. u l re te~ ’

C it iifltitls’s’s \‘ ithi ls’in.’t’’I ,.,Iesi ‘ ‘h Ii, I t ~~C

((i i I, t I i~t tI~ I’S ’-. .5  ‘ut~ f l ’s!?  .11 ,, tu,’tis ’’. arid ‘ , mm m u i It ir)~ati ’/ .imleJns to

ass is t mit cmii ’ . (it 5fl ( ’ FC m , t ii: rs-s mess .i-. tu t u s St hs’ii iii. y li,.ce

‘ 
slemltoumsl r.mts’mt nlmeu i tp ieitV i s ’  ., i I sm , l i t t ’hS p~’iioii,m t lu. .e i’m i ute im - ’nts m u m a

lunch) f.ushic :’-

A lter prmmpe r noti~u cut ii ’tii. h u m  \ l’ m ti - .  ‘I: ~‘r \teshiemm ’isl s ’ i , i ’ s i i  cviii he pm sd ii’ lbs

service tu r item in question is suul’ ,ec t II’ sec - te ’~ us ’  .i I .R( ), and i us he~r

disappnoc~ d by ih~ l’SRO.

Time legisiatioti c~’eeitkmitl ) ,ibhu_’mit cs e .me lm 1m ’j uI I i  C u t  pras’tiln ,mc’r ansi

provid”r. to time exts ’ mm t ut their iiihl .’ ri- .c sir s’mm niioh . to prsus ide sets Itt’S

• Only when mind to tim e ext e nt  lim it timc ~’ mire medically fls essJt~

• 01 a qummh il) wlim..lt timeel s prsuiessiuuim.tl iv rceOl ’ ims/s’d stmsnda rds of lmeaith

care , and

• At lime itioS t Ctsti tOif l iC lecs1 of sen m~c.

I ‘adore to cnnuimiv w i l ls ih~’ce ohiig,uu nms . itt a subct mnt n .sl iuiumbs r of C;tccs , Ot

one or mutt’ gnocs mmm i himi g rmtm i imsl .ut im mn ” ui ’ lluc ’se nblugmui om us may lead I’m

• 1X~’iUsitmtt irumnms ci - ‘j im IuI\ I. ‘r mci nm hm u r’ .e nc’ ml ci id  ci M Ctt ucars’ a itsi

Mcdicmuid (um i j  ims’m’ mt t m  i t t  I li,i’,i’ - mr I’ it u cIa It’d i’c i j o l  ut Ii time •

• A re mj cstreniic ’m it imm i rep.i) im ic iut m i  t ! - e  ui ntp m snluer sets Cc’ ’ it S5,O(}0

whiiclmc’c’er u. less.

Both sanct is ‘tic cc mn,ld lie appl it ’d m m m l ) .ui let ~~ i~-.’r mupp ltm .mtu.’t i Oh imc j ppc.mIs

mec)manicni , described e i th e r  , .mnsi ext ‘ k u  t r~m num ‘hieih ilmtv fo r u~~’n ent would —

beconte effeelitc’ out hv mil ler mi m t i t u - .  itst ’ um ii h u e  pithilie.

The provisions of t h is Anme imsiun ent ~pp Iy t im time ope r utm mmli of afl~ Slate plan

approved under time Social Security Act .i-. .  Medicans ’ or Medismimsi hic~~lim carC

proptam

API data anti it ls,rnmahio im ac’m~mutr s ’d ‘v a PSR() is cot mt tm lctmti ;il m d  -s ill only be

disclosed on a nvu,’u l’ iim- know hj s is or i’ ;~t mus  i.ts ’d ii)’ t his ’ Sc ’s’retm ti) in rt’gci i.itmoits

lIle~’mml dischm msuft’ iii .e,. rs’sU t i m m .m t i l t s ’ ‘ u I  Itt ut usu.ml e I ii,iui ~ I lit H) .in i iii ’ mr mci mit mmmc mi i

of not more titan six nmoimths, or hohlm

1.
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Lim ni tat i s ’ u is on ¶.. u~ hI\ iT ‘ r um - - ’  -c I t  Il L’ I:;’ - - ! ; p , ui i , s r  .um ,li c itiec in
relmmlknm to a 1’Sl~~

) . ~‘siu lcc i t list.uiuil i mim ’ m i i ’s Ii ,’r is ‘ R u  mit l.j w

• ~~~ ~ ‘i’.s s iu  5’ - i~ I’ Ii Ii’ s ii i~’’ ’ - - i i i’ ~m l . , i ; ~ ! m i ! u i r u ’ i lt ii cvhj(’li

lit’ I ‘ l m  i ’ ’  i i  tie t u  Is  t m  .u I

S lit h i s ’ ~. ‘ i i -  s ’ (it iui.ilii. s , ii. I ‘‘ ii is m i 1 I-.’ t m ’ n  t i e  ps’rioi li ii ct’ of hits
dulut’s c - s ’ ’ u \ pis ‘ c c  s i r m m ’ ‘ ! -  i l  .

S No pj~ i i ,  im- r cur ~ i - t  is s it ’ i i  .‘ t i i s i i  in ’. ml ii~ i ,uI c5 -o- k.

P taken ti Ii di. ’ c i i .’ , i i  u i ’ ; ’ ’  e ccii i lie is c pied ii i - ol ‘are and
tit’ , i t i i T  T i ! .i~~~ !i . i i  I) a i’ ’~l~ m )  iii Ii’ ’. . t m . . i

irnplt’nii it.i!I(iit s)~ m m ’ s -  Pu - m m li

iii St - m u m  (.ii ‘sc s i  ‘.m . ,t Ii’sh . i l i l s T I l ’ u i  k ,5u ~~, m.  ‘ ‘r t’ ’~I~i) ’’- . !~ ‘ i s  ii ui ’ the
Uitit- .’d - .I ;it lii i lii - - I li u m  I i i i  u . us  I I - I 1 miu i mi  , u’ i t  m i m i  ‘ cml - u ‘~ ‘.1

lions as l’SR( i’ - . mm! t he  ~‘.‘l u , si pi.u~ Ii , Ic d i ’ - .’ th e r e - u

.i - .’.iI h u i pt u i ’ I u  ‘I I ~-~~~ ‘‘ tm  - d l  . ini sh im ‘ii i r. ’ u s ii ot ,
~ 

- i i  u ly  fur
intprosc ‘ II - ‘- m i - - - mm .i. t i c I St dl u s ,’ t ’ u i i l iuu i 5’uJ

lit S- . :1. s v. iii t -: ci ’s’cc- .i . i c i p i . ” m - mm l’uflu , ‘I plan In. pis ’~’ri s~ii’e

assuuimpu ‘ u s :  ‘ i d  te ’ pcmm ’ - mi ’ i I l t c  ‘ c  m i tta il y il - u 
~~ isu l ’ . mi i /.it;. ’;T ‘c mi I s i ~O

out a ~ 5 1 1  ‘ - i i i  I -  I T - i s ’ i~u ! - : i h 5 i t ’ d  4 m m mm 1 ’ i - ’ .,~~s’i,’ si :-m ‘ 5 ’ ’ i u l l t s )  the
Seemt ’i .i - u~ ’ m . i ~ c i  t h e  , ‘,sh ~ ( ) ! , l .s ’H i ’ j u u ’ ’ ; ’  i m u u ? s j  chil ies ‘ ml ‘ insC im i ‘ u s ’ .

Accmihsu i ’ m i ’ ,,
~~‘ ‘.i t i  . - .1 ct - h - , ,  ‘ - I ~ I I c~ .l ill - I t  .1 - 

- I L .  551 1 im I i

ap~rO5m ii .. iii ‘t  i t t i u c  t mid ‘I I t :  Ii iii ;‘, u ’  - I l u . I’S ~i)  i~ p- r i . rimim ; u g all

- , ,, i s  ~. .5 sI r .  ik’ iut  -

( m  , i i i u : m i t  l’ ,i~~
) u~’ u s ’ e - u u e u m m  , 11,1% Is i, ’ rtm i i - - ils ’.! \ (‘ t imer  p.v ty  Ofl 90

• days’ n ;i.

A - ) - sl~it is ’t int l l’tuns ’t ismuus niml me i’ ’ mnm ’d h ’.v a l’SR 1 i imr i iig a t r ia l  period ,

wiH s- s n I s r i c i i  be perlo ru’u ci u mm- ; j m - ’sm ’imtk ’ ;liit ,’’ t ; t s ’d Tim e S:5rc t .s i y  is

autII(!i ~‘ J  I ’ m s ’ u u s s ’ i i i ’s  oilier ri ’s i - c ’ i - s ; s u i i ~ t i l s i l l ’ cc lis t tid sci mmnlmm ih t- ’ , d ’itcc

indicali ;ii,i; t - ~’ l’SR() ni.t’~ts i i  5’’, - . e ls t i i i ’~t’ rs ’s h u I i r m ’u ; i i - u u t s

TI- c Se- . T : I ’ r) will pros d~’ 1~”ul l , s t i ’ ’ ~ for s t i li ,  tu t im in  mind r ’o l’eration
betwee n ~,, ‘ i u ’  r~, intm ’ rn med i miru ’ .’s . c ’ s ’ . In’; m ‘1  .im’ s’n-;u:c anii P SRO ’s cc l;; ;ti inelmide

tile usage Ot i”tI’.!i’i;’ m ij imi gal Ii: m ’ s - ’  C u p i d  m ’ s wh ere m~i
ui I ’ru I It’
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Exhibit 2

Correlation Matrix: Acute Appendicitis

Secondary Secondary Length
Diagnosis Surgery Age Sex of Stay

Sec ondar y
Diagnosis 1.000

Secondar y
Surgery 0.4781 1.000

Age 0.3028 0.1694 1.000

Sex 0.0841 0,0592 0.0173 1.000

Lemig th
of Stay 0.5092 0.3903 0.3224 0.0515 1,000

N

I

_ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

--- - —- --- -‘- ‘-. - ~~~~~~~~
, 

~~~~~~~
-_- —

~~~~~ _ _ _ _  _ _ _ _ _



Exhibit 3a

Cross Tabulation Using I’ledians

Dependent Var iable : 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 O.Ct 1

- _s5~

~
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Exhibit 3b

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Dependent Vmsriable: 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 3.1 25

2 8,0 days 13.1 10

3 17.0 day s 26.0 3

I

s 

-

~~ 

~
-. “ “—— ~~~~~~~~~ 5 - ~~~ s

_ _ _ _ _ _ _ _ _ _  “-“-~~~~~~~~~~~~ ‘- -~~~~-‘~~~~~~ --~~~~~—‘-—



-~~~~~~

Exhibit 3c

Cross Tabulat ion using_ ‘hedL ”-’.s

Dependent Variable: Length of stay
Independent Variable: Sex

Avt’rage Value of ~Lnber of
Median Length Absolute Deviat ions Observations

Sex of Stay from the Median in Each Cell

Male 5.0 days 1.8 414

Female 5.0 days 2.4 364

_  -“
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Exhibit 3d

- Cr~ss TabiiIa tlon Us1~~~~~Jiiuns

1’
Dependent Variable: Length of stay

Independent Variable : Age

Average Value of Number of
Median Length Absolute Deviations Observations

Age Group of Stay from the Median in Each Cell

65 years 
5.0 days 1.7 753or less

Greater than 12.0 days 12.0 2565 years

II I

f

5’I .  
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Exhibit 3e

Cross Tabulation Using Medians

Dependent Variable : Length of stay
Independent Variables : Secondary diagnosis

& Secondary surgery

(a) M-3d ian Length of Stay :

Levels of - ___________ ___________ ______________

..evels Secondary
,f Scc ,ndary urgery
)iagno -iis 

— 
_~~_,_0 

— — 
1 __ 2 3

O 5.0 days 7.0 days 6.0 days —

1 6.5 “ 6.5 “ 9.0 “ 13.0 days
2 9.0 “ 7 .0 “ 6.5 “ —

3 7 5  I t  
— 100 “ —

4 8.0 “ 29.0 “ 119.0 “ —

5 — — — 87.0 “

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

Levels of
~evels Secondary
f Secondary ur~ery
)iagnosis 

— _____ 
1 

— — 
2 

— 
3

o 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 0 —

5 - — — 
- 

, 0

(c) Number of observations in each cell:

Levels of 
— ____________ ___________ _______________

— Levels Secondary
~f Secondary urgery
)ia nosis 0 1 2 3

o 672 5 1 0
1. 50 ‘16 5 2
2 13 3 2 0
3 4 0 1 0
4 1 1 1 0

L_.________ 0 
_ _  _ _ _ _  



Exhibit 3f

Cross Tabulation Using Medians

Dependent Variable : Length of st.’iy
Independent Variables : Secondary Di;ignosis ,

Secondary Surgery )
and Age

(a) Median length of stay :

(1) When age is 65 years or less
_

~~~ ‘-_... Levels of 
- _____ ______ —

~~~~~~ 

______ —

~~~~~~~~~ 

________

Secondary
)f St’condary iagnosi’.
Surge r~y 

- 0 1 2 3 
— 

4 5

0 5.0 6.0 8.0 5.0 — —
1 7.5 6.5 7.0 — — —
2 6.0 8.0 6.5 10.0 — —3 — 13.0 — — — —

(ii) When age is greater than 65 years

Levels of
Levels Secondary
f Secondary lagnosis

Sur~ge ry 
~~ 0 1 2 

- 
3 

— 
4 5

0 7.5 12.0 17.0 12.0 8.0 —

1 5.0 — - — ‘9.0 —

2 — 12. -- — — 1)9.0 —

3 — — — — — 87.0

(b) Avera~e value of absolute deviations f rom the median length ~f stay :

(i) When age is 65 years or less

Levels of 
- _____ _____ _____ ______ ______ ________

I
- 

evels Secondary
)f Secondary iagnosis
$ur er 

-— 
0 1 2 3 4 5

0 1.5 2.6 5.2 2.0 — —
1 1.0 ~z.9 0.7 — — —
2 0 2.3 0.5 0 — —
3 — 4.0 — — — — 

—-- - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ‘— -
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Exhibit 3f (continued)

(ii) When age is greater than 65 years

Level s of — _____ — _____ ____ —

~~~~~~~~

..evela ~~~~~~~ -. Secondary
~f Secondary agnosis
Surgery —________ 0 

--‘ — 
1 2 

— 
3 4

0 3.4 5.2 3.0 0 0 —

1 0 — — - 0 —
2 — 0 - — 0 -
3 - - - - — 0

(c) Number of observ ations in each cell:

(i) When age is 65 years or less

Levels of
.evels Secondary
,f Secondary lagnosis

Sur er 0 1 2 ‘
~ 4 5

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

(ii) When ag.~ is grea ter tha n 65 years

Levels of
~evels Secondary
f Secondary iagnos is

Sur er 0 1 2 3 4 5

0 10 5 3 1 1 0
1 1 0 0 0 1 0
2 0 1 0 0 1 0
3 0 0 0 0 0

IL. -
~~~ 

- — -
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Exhibit 7
,.~‘1

I

DO)C PLO?
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•

40.0

30.0 
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.~S—
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I

• I
20~0 S

10.0 _ _ _  1 
_ _

NOftUl)IT AUDITN4T AC1U:~LAU

0.0 
, -
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~~~~~~~~~~~~~~~~~~~~~~~~~~~ibtt 8

Anaj~~ is by Surj~eona f or Primary_Cho1ec~~’ectomy

Number of Uncornpli— Year of Month and Year Age of the
Surgeon cated Cases Trcatt’d Graduation From in Which Hospital Surgeon
Code No. 1968—1917 Mt~dica1 School Privflege Cranted (aa of 12/77J

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

6 86 1956 July 1965 46

7 23 1958 July 1963 47

8 34 1962 March 1967 42

9 22 1961 October 1969 43

1-
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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 ~5 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 1961 Oct. 1969 43

t .  

-

i i
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Exhibit 10

Analysis by Surgeon: Primary_Cholecvstectoml

Averng( V~.1ue of
Surgeon Number Qf Median Length Absolute D.:vlat ion
Code No. Time Period Pa t i en t s_Treated of Stay From the Median

No Audit 22 11 days 1.9S

I Audit Anticipation 9 9 1.44

Ac t:ual 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

Audit Anticipation 3 11 3.00

Actual Audit — — —

No Aud it 10 13 1.70

Audit Anti.ipation 4 ;.s 2.00

Actual Audit  8 9.5 2.00

No Audit 36 9 2 .28

6 Audit Anticipation 26 8 2.08

Actual Audit 24 7 1.21

No Audit 5 9 2.20

7 Audit Anticipation 13 9 2.31

Actual Audit 5 9 3.40

No Audit 8 13 3.12

8 Audit Anticipation 10 9 1.60

Actua l Audit 16 8 1.25

No Audit 3 - 
11 2.67

• 9 Audit Anticipation 7 9 1.14

Actual Audit 12 8 0.67 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — --—- - - — - - --—~~- --—- - --
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Exhibi t 11

Y~~a j)ç rs: Ac te~~,ppenc’ic Jtl s

Nurnb..~r of Median Avg . Va1u~ of Absolutc
Ooc tors ’ Patients Length Deviations from the
‘~ode No. Ttme Period reated of Stay Median

No Audit 33 6.00 days 1.64
10 Audit A.iticipacion 18 5.00 “ 0.72

Actual Audit 14 6.00 “ 1.21

No Audit 12 7.00 days 0.92
11 Audit Anticipation 11 5.00 “ 1.55

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 Aud it 22 5.00 days 0.68
3 Audit Ant icipation 1(1 5.00 “

Actual Audit 9 4.00 “ 0.56

No J~ud it 20 7.00 days 1.20
Audit Anticipation 11 7.00 “ 3.00

Actual Audit 0 0 0

No Audit 27 7.00 day5 1.63
12 Audit Anticipation 14 6.00 “ 1.00

Actual Audit 14 5.50 “ 0.64

• No Audit 34 6.00 days 2.09
6 Audit Anticipation 26 4.00 “ 

0 . 7 7

Actual Audit 20 3.50 “ 0.85

No Aud it 24 5.00 days 0.96
13 Audit Anticipation 28 5.00 ‘ 0.86

Actual Audit 14 4.00 “ 0.50

No Audit 31 6.00 days 1.52
8 Audit Anticipation 11 6,00 “ 1.18

Actual Audit 14 4.00 “ 0.43

No ~.id it 12 5.50 days 1.00
3 Aud it Ant ~cipatiou 3 .  4.00 “

Actual Au dit 15 4.00 “ ‘

I -  
_ _  _ _ _ _
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