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ABSTRACT

Defensive medicine is characterized by those
acts which 2 physician performs to protect himself from
liability and not primarily to benefit the patient. Pre-
vious research has shown that defensive medicine consumes
significant resources and therefore contributes to the
rising cost of health care. Furthermore, the cost of this
defensive medicine far exceeds the legal liability threat
to the phyeicisn. Moreover, the practice of defensive
medicine is operating as a positive feedback system. That
is, the increasing use of defensive medicine results in an
ever increasing need to use 1it.

A better understanding of the interactions in
this complex system is a prerequisite for improvement.
Toward this end, a system dynamics model of defensive
medicine is developed. The system dynamics approach is
appropriate because of the complex feedback structure of
the system. The model is then used to simulate the con-
sequences of following the present policies and to test
other policies designed to control the problem. From the
simulations we conclude that many proposed solutions such
as reducing the lawyer's share of a successful claimant's
award or educating patients as to the costs, risks, and
limitations of medicine are not powerful enough to control
the growing number of malpractice claims. However, the
problem is quickly brought under control by the immediate
enactment of a health security act which includes a section
prohibiting double recovery in malpractice litigation
accompanied by a patient education program. Finally it is
noted that delaying this legislation will increase the time
required to control the problem.
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CHAPTER ONE: PROBLEM DEFINITION AND RESEARCH METHODOT.OGY

America is in the midst of a health care crisis.
This crisis has many facets, but the one which every Ameri-
car knows well is the crisis in costs, Hospital costs have
riger, doctorst! fees have risen, 2nd jnsvrance premivms have
riger in a seemincly hopeless attemd?t to keep pace with these
rigsine costs, The averare wace earner now works one month
ont of every vear just to pay his health care and health in-
aprance hills. and there is mo end in sirht (15, ».1),

nlimbine at more than twice the rate of the cost of
livine indicators, the healtﬁ care indvstrv is the most rap-
id1lv ~rowinec seement of the economy (3), The allocation of
the OVP for health expenditures increased from L,6 per rent
to 7.0 per cent between 1950 and 1970 (17). If fthe cunrrent
rate of ~rowth continves, the 1970 expenditure of .67 billion
w111l be dwarfed hy an annual expendifnre ~f -i200 billion in
the early 1980ts, Some LO per cent of the nation's health
bill is row paid by the rovernment throvch health proorams
for covernment employees, veterans. and servicemen and their
dependents, as well as Medicare and Medicaid. Blue Cross,
R1ne Shield, and other commercial insurers peyv 20 ver cent of
the nation's medical bill, and individuals pay the remaining
L) per cent directly.(3). Ultimately, however, the consuvmer
foots the entire bill throuszh direct payments, insurance pay-
ments, or taxes.

One of the many contributors to the increased health



care bill is the cost of physicians® malpractice insurance
which is, of course; passed on to the patient, 1Indeed, the
vears 1966-1970 showed more than a threefold increase in medi-
cal malpractice insurance coverage, wWith 1970 malpractice in=-
surance costs in the %200 million to 4350 million range (10,
p.31).

The threat of a malpractice suit has more signifiecant
implications on the cost of health care than merely throvgh
the ecost of malpractice insurance. The entire health care
delivery system 1s affected by the malpractice threat. The
Secretary of Health, Education, and Welfarel's Committee on
Medical Malpractice,hereafter referred to as SCMM, ohserved
that "tha fear of being sned permeates the entire health care
commmity® (10, n.5). Physicians now practice defensive medi-
cine to pnrotect themselves from the malpractice threat, De-
fensive medicire can be defined 3s

the alteration of modes of medical practice,

jnduced by the threat of liability, for the

principal purposes of forestalling the possi-

bility of lawsults by patients as well as pro-

viding defense in the event such lawsnits are

spstituted (10, p.34).

Tn essence defensive medicine is characterized by those acts
which a physieciar performs to protect himself from liabllity
and not primarily to benefit the patient.

An analysis of defensive medlcine was recently car-

ried ovt at W,I.T. by E. Twine, a lawyer, and E. J. Potchen,

a radiologist (13). Twine and Potchen developed = descrip-
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tive model of the system in which defensive medicine is prac-
ticed based on a series of interviews with physicians, law-
yers, and insurance company representatives and on data sup-
plied by the SCMM. Key variables in the system are described
and their relationship to other variables is discussed and il-
lustrated in individual causal diagrams. Twine and Potchen
show that defensive medicine consuvmes significant resources
and therebv contributes to the rising cost of health care,
Furthermore, they demonstrate that the rcost of this defensive
medicine far exceeds the lega2l 1liability threat o tke physi-
cian. The limitation of Twine and Potchen's work is that a
mathematical model was not developed. A robust model of the
system of defensive medicine is nseful if appropriate strate-~
gies for intervention are to be established, This thesis
proposes such a model and uses it to test various strategies
for controlling the problem. For reasons vhich will be dis-
cussed shortly, a system dynamics approach seemed suitahle
for adoption as the primary analytical’ tool.

System dynamics is both a philosorhy of the nature of
socineconomic systems and a methodolozy to 2id in the gquanti-
tative study of such systems. The philosophy's orimary tenet
is that complex, non-linear feedback processes form the im-
portant structure of socioeconomic systems. The methodology
is a simulation technique with a computer progran called
DYNAMO which 21lows the analyst to model the system under

study and test assumptions about the correspondence between
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structure and behavior,

Complex industrial and social systems are closed
loop feedback systems., The framework of such a system im-
plies that an action ultimately affects the environment that
caused the action. It is precisely the closed loop struc-
ture that causes the observed behavior of the system, and it
is therefore imperative that models of such systems preserve
this structure., Examination of the separate parts of the
system does not give and adequate understanding of its behav-
ior. The interconnection of the various parts, the delays in
perception and action, and the distortion in information
flows compose the structure and determine the growth and
stability of the system.

DYNAMO (9) is a computer program which compilles and
executes continuous simulation models written in a lanmuase
specially designed for the representation of these models,
Whereas discrete simulations are useful when individual events
are important, continuous simulations are valuable when sys-
tem behavior devends more on agzregate flows, DYNAMO was
originally written for application to the study of industrial
systems but now is used to analyze social, economic, and bio-
logical syvstems as well,

The system dynamics approach was adopted for this
study for several reasons:

1. The problem of defensive medicine is complex and an exam-

ination of the system shows it to have the multiloop feedback
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structure which forms the backbone of a system dynamies ana-
lysis,

2. The mind's ability to comprehend and visvalize the behav-
ior resulting from the interactions of the separate parts of
2 complex system is less reliable than its ablility to under-
stand the interactions occurring withir isolated sectors of
the system,

3. Empirical data are not sufficiently available to develop
all model relationships Precisely and with certainty, espe-
cially the psychological ones., Given these uncertainties,
system dynamics offers the advantage of providing easy sensi-
tivity analysis of these Darameters thus Indieating whieh re-
lationships should be carefully researched because of the
sensitivity of the model to them,

The problem has been identified: defensive medicine
consumes significant resources and contributes to the rising
cost of mediecal care, yet it does not benefit the patient,
Furthermore, Twine and Potchen demonstrate that the physician
Is reacting disproportionately to the threat. Yet malpractice
claims and malpractice insurance increase each year,

The next stev in a system dynamics analysis is to
determine the boundary of the system. The objective is to
define a closed system with the minimum number of factors
which will produce the observed behavior, To aid in deter-

mining the boundary a causal loop diagram is constructed
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(Chapter Two). A causal loop dlagram shows the important
variables of the system and the causal relationships existing
between them. Major feedback loops are thus identified and
classified as positive (giving rise to exponential growth or
decay) or negative (goal-seeking).

The causal loop diagram forms the base for develop-
ment. of a DYNAMO flow diagram and the accompanying model equa-
tions (Chavpter Three). Validation of the model is achieved
in several ways. The ability of the model to be initialized
several years in the past and simulzte to the present gives
an indication. but not proof, that the model is reasonable,
Varifiéation of each model equation by experts in the fleld
makes a strong case for valldity.

After validation, the model is used to simmlate the
consequences of following the present policies‘and to test
other policies designed to control the problem (Chapter Four).
Sensitive areas for intervention are first discovered on the

model ard then can be implemented on the.real system,
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CHAPTER TWO: A DESCRIPTION OF DEFENSIVE MEDICINE:

DEVELOPMENT OF THE CAUSAI IOOP DIAGRAM

Eli P. Bernzweig, special assistant for malvractice
research and prevention in the office of the Director of the
Community Health Service commented on melpractice claims as
follows:

Critical analysis cenerally reveals that a

combination of medical, sociological, and

psychological factors lies behind most mal-

practice claims, and in our opinion little

vrogress will be made until the interplay

between these various elements is more fully

recognized and comprehended. Fallure to

come to grips with the trve causes of mal-

practice claims will inevitably result in

misdirected efforts to alleviate the situa-

tion' 712, p. 16).

The first attempt to understand the interplay among
the many factors involved in defensive medicine and medical
1iability was a study carried out by Twine and Potchen at the
M.I.T. Sloan School of Management (13). Their descriptive
model identified many causal relatioaships which they visu-
alized individually in causal diagrams in their thesis re-
port, The causal diagram which follows is a synthesis of the
salient features of their descriptive model.

We will discusss each of the variables in the diagram
and offer evidence supporting the causal links shown. After
the descriptive model is complete there will be a brief dis-
cussion of its implications, followed by the development of
the DYNAMO model.

The physician of today, unlike the family doctor of



FIGURE 1: CAUSAL DIAGRAM OF DEFENSIVE MEDICINE
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many years ago, 1s acutely aware of the threat which a mal-
practice suit represents. One physician told the SCHMM: "Tt
may be hard to believe that we are a frightened profession.
The doctor feels put upon, He feels nude in the corner of
the main street of 1life" (10, p.57).

When one looks at the figures for malpractice claims
filed and awards for successful claims it is not so hard to
believe the extent of the fear which pervades the medical
profession. A Cleveland lawyer who defends physiclans said
the number of malpractice suits with which he has been in-
volved has increased 400 per cent between 1955 and 1966 (12,
p.bl6), Aetna Life and Casualty, which provides malpractice
insurance to the medical community, said the number of claims
have increased 43 per cent and the average cost per claim has
jumped 200 per cent in the last five years (12, p.1009).

The Nettleship Company of lLos Angeles reports that the average
cost per claim will rise from $2L68 in 1957 to an estimated
$13,325 in 1970, which the company believes is a conservative
estimate. The Nettleship Company also reports:

We incurred one claim for every twenty doctors

insured during 1957. It is now a statistically

proven figure that we are incurring one claim

for every ten doctors insured during one year.

Hence, with a2 doetor population of approximate-

1y 11,000 physieians, 1969 will produce 1100

claims (12, p. 104L4),

The 250,000 practicing physicians in the United States were
defendants in approximately 12,000 malpractice suits in 1970.

(10, p.23). Computations based on SCMM data show that awards
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totalled over sixty five million dollars (10, pp.19,20,23).

The perceived threat of legal 1iability is not the
only root of a physician!s awareness of threat. The fear of
unfavorable veer review, the seemingly omnipresent eyes of
nurses, pharmacists, colleagues, and the death committee,
may be even more significant than the legal 1iability threat,
The physician is worried about his reputation and the damage
which his reputation would suffer due to unfavorsble DPeer re-
view. He may be less worried about the financinal implications
of a malvractice suit since 1liability insurance will protect
his financial position, Finally there is the Fourth Estate,
faithfully reporting the largest malpractice awards of the
year, infecting the medical profession with fear and, as we
shall see later, also afferting the lezal profession and the
patient,

Nefensive acts are the manifestation of a2 physician's
awareness of threat, They are performed by the physician to
protect himself from 1liability and not to benefit the patient,
Defensive acts may be active or passive, An nftive act is
somethines the physician does for the patient which is not de-
signed to benefit the patient, but rather to protect the phy-
siclan from potential liability., A passive defensive act oc-
ccurs when a physician falls to take action, such as refusing
to perform a high risk operation, becsuse of the fear of lia-
bility. Twine and Potchen find that most of the defensive

acts are of an active nature and



take the form of a physician covering him-
self by superfluous consultation from other
physicians or by ordering additional diag-
nostic tests which the physician does not
believe will necessarily help the patient
(13! plu‘é) .

The American College of Surgeons Survey showed that
approximately sixty per cent of surgeons who were surveyed
admitted that they practiced positive defens.ve medicine in
resnonse to a perceived legal threat (1). This indicates
that the severity of the threat is enouch to canse signifi-
cant alterations in medical vpractice,

The practice of medicine, including both nondefen=-
sive and defensive medicine, gives rise to a medical standard
of care, Medical standards are the physician'!s perception of
the norm and therefore are not universally held or well de-
fined. Twine and Potchen postulate a scenarlo for the genesls
of these standards as follows:

A physician may become aware of a diagnos-

tic procedure when told by a collegue that

it has helped in a specific patientt!s pro-

blem. He may them feel that if he doesn't

use it when faced with a similar clinical

problem, he would not 'be doing everything

he could for the patient,! Once used, the

application of the procedure may become

hahitual even though the physiclan finds

it only occasionally or even rarely useful

(13D p'gl) [

The effect of peer pressure on the physiclian's aware-
ness of threat has been discussed. Now the loop from aware-
ness of threat throush defensive acts to medical standards of
care will be closed by establishing the causal 1ink between

medical standards of care and peer pressure, Medical stand-
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ards form the basis for peer revisw; a physician can expect
to be held by his peers to a standard of practice which 1is
considered normal., Medical practice committees have long
been a part of most hospitals, Informal and away from the
public eye, they are very real to the physician. Currently,
due to the enactment of HR1, Professional Standards Review
Organizations are being established and will aggravate the
physician's percelived threat,

The standard of care that the law requires of the
physician 1s determined by what a reasonable physician would
do if confronted with the case. 1In substance,

the law requires a physician at all times to

apply the skill and nowledze of the ordinary

practitioner in his field. As long as he uses

ordinary skill and care, he is not 1liable 1if

his diagnosis proves to be incorrect or his

treatment unsuccessful (12, p.99).

This appears to be a simple rule, but is easily misunderstood,
Although the law demands only ordinary skill, the average

or even superior physician 1is subject to human fallibility
and will sometimes perform services of legss than standard
quality. The law, however, demands a standard of ordinary
skill 2t all times and holds the physician sccountable for
any substandard services,

The current legal standards of care form the base
for all malpractice litigations. As lecal standards increase,

a lawyer will be more 1ikely to consider a ratient!s complaint

to be malrractice and worthy of developing as 2 tort case,
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This consideration is important because the Legal Survey of
the SCHMM finds that in 1970 lawyers accepted only ten per cent
of the complaining patients as malpractice plaintiffs (18).
The underlying motivation for this is economic; malpractice
lawyers are pald on a contingent fee basis, Therefore, a law=-
yer will accepnt only those cases he feels will succeed, and
higher legal standards imply a greater chance of success,

Lezal standards affect the percentaze of malpractlce
claims which are successful, .This is the very heart cf the
legal process: law 1is based on precedent., A precedent is set,
the legal standard is changed, and subsequent cases can rely
on the precedent as a standard. Furthermore, the mechanism
just described shows that the causality goes both ways: legal
standards affect the successful claims and successful claims
in turn affect the legal standards. This is a small but pow-
erful positive feedback loop.,

The lecal standards of care also affect the legal pro-
fession's interest in malpractice litigatioms. A study of
the medical malpractice 1ega1'system revealed that from Jan-
uary 1970 to September 1972 only 27 per cent of the lawyers
in private practice handled malpractice clainms. (18, pp.27-31).
As legal standards rise and the potential remuneration in-
creases, there will be a tendency for more lawyers to handle
medical malpractice suifts,

As mentioned previously, the media play a role in the
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system., Describing the larcest awards, the media emphasize
the extremes of the malpractice suits, Referring to the dia-
gram, the content of the media is determined by the success-
ful claims and affects the lawyers! interest, the physicians?
awareness of threat, and the patients! awareness,

Patient awareness is the consumer's knowledge of a
physiciants legel responsibilities. Few people have a con-
plete understanding of the concepts of medical malpractice,
but the Consumer Survey (4) found that up to 50 per cent show
substantial knowledge and understanding., This awareness is
affected by the media, by lawyers! interest, and by consumer
rights grouns, Furthermore, increased patient awareness
raises the probability that a patient will recognize impro-
per medical treatment and thus increases the number of mal-
practice claims filed,

The risins cost of health care is felt by every Amer-
jcan, Sixty seven.billion dollars, seven per cent of the
Gross National Product, was spent on health care in 1970 (17).
Of interest here is the amount of resources consumed by de-
fensive acts and malpractice insurance, The SCMM reports
that physicians paid aoproximately $300 million im 1970 for
malpractice insurance (10, p,.31). The cost of malpractice
insurance is increasing far more rapidly than medical costs
as a whole. Indeed, the index for medical malpractice in-
surance coverage from 1966 to 1970 more than tripled, while

the index for total medical services rose 16 per cent (10,
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p.31).

Insurance companies cite several reasons for the
steadily increasing premiums. The most obvious reason is
the burceoning of payments for claims which the patient wins.
Comoputations on SCHMM data show that in 1970 approximately
¢65 million was paid out for lost suits (10, pp.19,20,23).
Purthermore, the time spent in preparins a defense and the
cost of expert witness must be valuved, Moreover, the time
1aec is substantially longer for medical malpractice claims
than for other types of tort claims, Only six per cent of
21l claims are filed during the year of the negative medical
experience: 48 ver cent are filed by the second year, 80
per cent by the fourth year, and 95 per cent by the sixth
vear. The remaining five per cent are filed an average of
ten years from the date of the allemed injury (12, p.9).
Furthermore, insurance companies know that each case will
take an averasze of two years to process, and therefore, they
must set their premiums on predictions of the future number
of awards, the amount of the awards and inflation.

The cost of defensive acts is much harder to estimate,
but Twine and Potchen conciude that in the use of diagnostic
radiblogy alone more than #1 billion per year is consumed by
defensive acts, This represents one third of all x-rays
(13, p.%9)., Recocnizing that defensive acts may not consume
such 2 high percentage of resources in fields other than

radiolosy, consider the following estimate for the ceost of
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defensive medicine: Dr, Michael Halberstam of Washinnton,
D.C., 2nother physician who has studied the problem, recently
said that hospital tests ordered primarily for doctors!?
protection may account for as much as fifteen pver cent of a
patient!s bill (6). Even if Dr., Halberstam'!s figure if higch,
1t seems proper to conclude that the total cost of defensive
medicine is a significant percentaze of the total health care
budget,

The hizh cost of health care is a sionificant factor
contributing to the deterioration of the phvysician-patient
relationshin, Another factor adversely affectins patient

rapport with the pvhysician is the increasing specialization of
medicine and the resulting impersonal treatment, Of signif-
jcance to this discussion is the effect of patient rapport
on malpractice claims filed, As patient ravport decreases,
the patient is more likely to find fault with the physiciantis
treatment, FHe is less likely to be dealing with his family
doctor and less likely to have the confidence in or warm feel-
ine; for the unknown svecialist as he has for his family doc-
tor, Thus the decreasing patient rapvort dne to increasing
costs and increasing specialization terds to increase the
number of malpractice claims filed,

The core of the system of defensive medicine and med-
ical 1liability is shown in the next diagram.. This simplifi-

cation of the complete causal loop diasgram is intended to

emphasize the three major positive feedback loops of the sys-
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FIGURE 2: THE CORE OF THE SYSTEM OF DEFENSIVE MEDICINE
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tem., Positive feedback loops, unlike negative feedback loobps,
are not goal-seeking; instead, positive loops characteristic-
ally exhibit exponential growth, In positive feedback situa-
tions, the level to which the system has risen determines the
rate of increase: the more there is, the faster it grows,

An examination of these three loobps will confirm that
they are all positive., An increase in physicians! awareness
of threat increases the amount of defensive medicine he prac-
tices which raises the medical standards of care and increases
the threat which the physician feels throuzh vpeer pressure,
Similarly, an increase in threat leads to an increase in the
lecal standards of care which results in more malpractice
claims filed and a consequently greater threat perceived by
the physician., Finally, the increased defensive acts result-
ine from the increased threat leads to 2 hizher cost for med-
jecal care which lowers patient rapport and increases the num-
ber of malpractice claims filed, again resvltine in even more
perceived threat, Thus a1l three loops are positive, Once
malpractice claims are initiated the positive feedback effects
result in increased defensive acts, jncreased medical and le=-
gal standards, increasing cost of care, and nltimately in-
creased malpractice claims. Thus, rather tharn reducing the
number of malpractice claims, the svstem has caused an in-
crease. This is the core of the system of defensive medi-
cine and medical malpractice tcday. The result is increas-

ing allocation of resources to protect the physician from
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l1iability and not to benefit the patient.

Among the physicians interviewed by Twine and Pot-
chen there was no awareness of the tyvpe of feedback just
described, 1In fact, even when the positive loops were ex=—
plained to the physiclians, many felt that such behavior was

counterintuitive (13, 1v.93).
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CHAPTER THREE: A DETAILED ANAILYSIS OF SYSTEM STRUCTURE:
DEVELOPMENT OF DYNAMO MODEL

A formal mathematical model will now be developed
which conforms to the verbal description of the system and
its causal loovs., The model will be developed in several
sections:

1. The physician

2. Medical and legal standards of care

3. The patient

b, The media

5. Casﬁ flow

6, Understanding

7. The lawyer

A flow diagram of each sector accompanies the description,

A documented 1list of the model equations can be found in the

appendix.

The Physician

We have established that physicians today feel acute-
1y threatened by the vrospect of being sued for malpractice,
There are three sources of this threat: Peer pressure, ac-
tual malpractice claims filed, and the mediat's picture of a
physician's potential liability. The physician's awareness
of threat is formulated as a multiplicative separable func-

tion, Separable formulations of multivariate causality are
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widely used 1n modeling dynamle systems, and Senge concludes
that such separable formulations "can probably be used to
adequately represent much of the causality encountered in
soclal systems model building® (11).

Gravhical relationships of the effect on threat of
changes in each of the three sources of threat provide the
basis for the formulation of the variable PTHR (perceived
threat). Since a physician does not instantaneously recog-
nize charges in his environment, the three multipliers in
the perceived threat formulation are averages of recent
events or perceptions of the situation., DYNAMO allows the
user to express an arbitrary relationship between two vari-
ables by using a table function. The graphs which follow are
the relationships which were incorporated into the model us-
ing table functions,

The peer pressure multiplier explains the relation-
ship between the medical standard of care and the physician's
perceived threat, The positive first derivative indicates
that the causal link between the two variables is a positive
one., The normal point of the peer pressure multiplier curve
is the point where medical standard of care of 1.0; at this
point the peer pressure multiplier has a value of 1.0, Later
it will be exvlained that a standard of care of 1.0 means
that a physician is doing everything possible for his patlents,
but is not practicing defensive medicine., A standard of care

above 1.0.means_that defensive medicine 1s being practiced,
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As medical standard of care rises above 1,0, the physician
feels increased pressure from his peers to practice defen-
sive medicine in response to the perceived threat, A stand-
ard of care less than 1,0 means that physicians are not doing
everything possible for the patient,.

The media multiplier for threat shows the relatior-
ship between the perceived media and the physician's per-
ceived threat. The 1970 media coverage is assigned the value
1,0 and other measurements are made relative to this value,
The positive first derivative shows the positive relation-
ship between perceived media and perceived threat. Further-
more, the negative second derivative at high values of per-
ceived media shows the saturation effect which occurs; after
a point the reporting of malpractice awards in the media will
become so commonplace that the physician will no longer feel
more threatened upon exposure to an even higher level of re-
ported awards,

The malpractice claims multiplier for threat indi-
cates the relationship between actual malpractice clalms
filed per physician and the physicilan's perceived threat.

As contrasted to reporting in newspapers, magazines, radio
and television, the sources of malpractice claims filed
physician ratio are the professlionel journals , physician sur-
veys, and Federal studies. The normal point for the function
is the 1970 figure of ,048 claims filed per physician per
year which is based on 12,000 claims and 250,000 practicing
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TABLE FUNCTION 1: PEER PRESSURE MULTIPLIER
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TABLE FUNCTION 2: MEDIA MULTIPLIER FOR THREAT
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TABLE FUNCTION 3: MALPRACTICE CLAIMS MULTIPLIER FOR THREAT

MALPRACTICE
CLAIMS
MULTIPLIER
FOR THREAT
p
3.0 r
2.0 |-
1.0
0.0 i (] i 1 A
0.0 .05 .10 .15 .20 .25

MALPRACTICE CLAIMS
FILED PHYSICIAN
RATIO



34

physicians., Again the positive slope shows that positive
cavsal relationshivp which exists between malpractice claims
filed per physician and the physiciants perceived threat,

The magnitvde of the defensive acts resnlting from
the perceived threat is discussed by Bernzweis:

Tt has become commonplace for physicians to
order complete x-ray studies of an injured
1imb even without the slightest indication

of a fracture. Weedless to say, these X-
rays can add £20 to #30 to the patient's bill
even though they may be unwarranted 1in 99

out of 100 cases,.

Tn addition to xX-rays, phvsiciars now fre-
quently recommend medical consultations even
when there are no positive medical grounds
for such specialized services, In still
other cases physiciars are ordering addition-
sl laboratory tests, additional hosvpitaliza=-
tion, end 2dditional nursing care, both to
minimize the chances of being sued for mal-
practice and to guarantee the successfuvl
defense of any suit which might be instituted,
To our knowledoe no study has vet bheen under-
taken with respect to these matters, but we
believe that the additional procedures being
ordered are adding sisnificantly to the over-
all costs of medical ecare (12, 1,22),

Phvsicians will svend theilr time snd their patient!'s
morey fcr defensive acts accordinc to the threat which they
perceive, The physician's knowledge and understanding of
the counterintuitive results of defensive medicine will also
affect the mmber of defensive acts he commits, The total
number of defensive acts obviously will depend on the num-
ber of practicing physicisns., Here acain, and frequently
throughout this model, a multiplicative separable approxima-
tion is used: defensive acts 1s modeled as the rroduct of

a normal value, the number of physicians, the 'threat
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multiplier?!, and the tunderstanding multiplier.' The normal
value of defensive acts per physiclian is based on 1970 data
and is caleculated by DYNAMO from other information such as
the averare cost of a defensive act, the percentage of total
medical costs consumed by defensive medicine, and the number

of physicians, The understanding multiplier will be explained

The threat multiplier for defensive acts is a table
function inout showing the relationship between the physi-
ciants perceived threat and the number of defensive acts
which he performs, The 1970 values of percelved threat was
assigned as 1.0 and this point is the normal point of the
function. The lower end point indicates that there would
be no defensive acts if there was no perceived threat, The
function is linear and increasing over most of its range,
indicating the positive nature of the relationship. Satura-
tion occurs at extreme limits of threat: the physician 1is
practicing an inordinate amount of defensive medjcine, but
there 1s a limit.

The number of practicing physicians igs an important
variable in the model. Although medical schools are granting
degrees to more ~raduates each year, there is still a short-
age of physicians. This shortaze is compounded by early re-
tirements caused, in part, by the growing threat of litiga-
tion. According to the Subcommittee on Executive Organiza-

tion,older semi-retired physicians are retirine from practice
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completely because of the crowing threat and the prohibitive
cost of insurance, Furthermore, the Subcommittee reports
that some 350 physiclars in California have quit medical
practice because of rising insurance costs. (12, p.10),

The malpractice claims multiplier for physicians
leaving medical practice models the effect of the litication
threat on early retirements. The independent variable for
this table function is the smoothed malpractice claims filed
per physician ratio. The smoothing time is five years because
of the importance of the decision involved and the resultant
lencth of time over which it is considered. The function is
quite flat in the reighborhood of the operating voint indi-
catinz the relatively small effect a chanre in smoothed mal-
practice claims filed would have on physician retirements.
The first derivative is positive, however, and the effect

becomes more severe as malpractice claime filed reach a level

several times as hizsh as at opresent,

Medical and Lesal Standards of Care

A medical stendard of care is implied by the every-
day acts of practicing physicians. Bo%h non-defensive and
defensive acts contribute to the standard. There is a delay
involved because medical standards are a physician's per-
ception of the norm: acceptance of new procedures takes

time, time to learn of their existence, time to evalvate
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FIGURE 4: MEDICAL AND LEGAL STANDARDS OF CARE
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them, and more time %o incorporate them into rervlar prac-
tice. We shall vse 2 medical standard of care of 1.0 to
mean that a physician is doins evervthinc possible for his
natients, hut is not vpracticins any defensive medicine. As
the medical standard rises above 1,0 this will mean that de-
fensive medircine is beinm used. A standaxd of 1,10 means
that ten ver cent of the resources consuvmed are for defensive
purposes and not primarily to benefit the patient.

The leral standard of care is similarly determined.
The actual practice of the medical profession, including de-
fensive and non-defensive medicine, yields and implied lezal
standard of care. The actual legal standard of care is a
delayed form of the implied standard dune to the time. required
for the leral profession to recognize new medical practices,
Law 1s besed on precedent, and previous cases, therefore, .set
the standard for current litigation; a high ratio of success=-
ful claims to claims filed will reduce the time to recognize
new vprocedures,

The medical and legal standards of care will be
very similar, but not identical. This is dve to the manner
in which they are determined: medical standards are a phy-
sician's perception of the norm while lecal stendards are in-
fluenced by lecal precedents. The ratio of the lepal stand-
ard to the medical standard will affect the percentage of
cases accepted by lawyers and the percentage of claims that

resvlt in payment. When the legal-medical standards ratio
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is greater than one, the patient has an advantage in filing
suit., On the other hand, when the ratio is less than one,
the physician is less likely to bhe sued and if sued, more

likely to emerge the winner,

The Patient

All malpractice claims originate with a dissatisfied.
patient, 2 patient who perceives that he has had a negative
medical experience., There are two factors modulatine vpatient's
ability and desire to perceive a necative medical experience;
patient awareness and patient rappert. Patient awareness 1is
the patient'!s knowledge of a physiciant!s legal responsibili-
ties, his understanding of medicine, and his knowledese of
physicians! liabtility insurance. Patient rapport is the sub-
jective impression of the quality of the patient-physician
relationship.

The level of patient awareness has a positive causal
jnfluence on maloractice claims filed., There are three con-
ponents of patient awareness: medical, lesgal, and insurance,
As a vatientts knowledge of medicine, his medical awareness;
increases it is more likely that he will recocnize improper
medical treatment. As a patient becomes more aware of a
physician's legal obligations and lecal procedures it is
more likely he will consult a lawyer after a percelved nega-

tive medical experience. Finally, as a patient's understand-
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ing of medical liability insurance increases and he realizes
that 2 suit will not directly affect the physician's finan-
cial position, the probability of filing a claim increases,
The SCMM!s Consumer Survey supports these conclusions with
the following data:

1. There is a definite positive correlation between under-
standins the basic elements of medical malpractice and prcb-
ability of considering legal action after a necative medical
experience.(4, p.79).

2. Exposure to the legal system is positively correlated
with consideration of legal action, Furthermore, the degree
of correlation depends on the depth of exposure.(h. p.78).
3, Forty six per cent of the sample either did not kmow

or thought that malpractice insurance was not availasble to
physicians (4, ».17).

The ma jor influence on patient awareness is the
media. The media's coverage of the malpractice problem af-
fects the patient's medical, legal, and insurance awareness.
A table funetion is used to express this relationship. The
flattening out of the curve as perceived media decreases from
1.0 indicates that the media is not the only sonrce of pas’
tient awareness, and the saturation that occurs at levels
of perceived media greater than 1.5 shows that there 1s an
upper limit on the effect +hat the medla can have on patient
awareness.

We will now examine and quantify the determinants of
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patient rapport. From the Consumer Survey it is apparent
that many people feel that the costs of medicine outwelgh
the benefits. Insurance companies interviewed by Twine and
Potchen feel that a prime reason for low rapport in those
who had a perceived negative medical experience was the fact
that they had to pay for this treatment. Furthermore, Twine
and Potchen found that many such patients would not have con-
sidered filing a suit after a perceived negative medical es=-
perience if they were not repeatedly billed for the treat-
ment (13, p».56). Thus the cost of health care, and in par-
ticular the cost of non-beneficial health care, is a major
fartor affecting patient rapport. One measure of non-bene-
ficial health care is the cost of defensive medicine, and
this will be used to formulate patient rapport.

The table function relating perceilved percentage
cost of the defensive medicine.to patient rapport has a neg-
ative slope which indicates the negative causal link between
the variables; that is an increase in percelved cost causes
a decrease 'in rapport and a decrease in perceived cost -
causes an increase in rapport, The normal point is per-
ceived percentage cost equals 0,10, The function is linear
in the operating region around the normal point, but satur-
ation oceurs as the perceived cost increases beyond twenty
per cent,

Patient rapport has changed as the traditional

physician-patient relationship has changed. FE1li Berzwelg,
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Special Assistant for Malpractice Research and Prevention
for the Department of Health, Education, and Welfare, discus-
ses the changing relationship:

Perhaps the most significant socliological
factor influencing the increase in mal-
practice claims over the past decade has
been the changing nature of the physician-
patient relationship, and particularly the
increasingly impersonal way in which health
care services are provided under our exist-~
ing health care system., There is little
doubt that the increasing demands for health
services, coupled with the chronic manpower
shostages, have depersonalized the delivery
of health services, but 1t does not seem
that the consequences thereof have been
fully appreciated, Everyone knows that the
family doctor has given way to the bhusy
specialist, who generally sees the patient
on a referral basis and seldom gets to mow
him intimately, but not everyone appreciates
the results of this change in medical prac-
tice (12, p.20).

Louisell and Williams describe the implications of unsatis-
factory patient rapport:

If (rapport) between physician and patient

is not commensurate with the necessary diag-

nostic and theapeutic activities, there is

a strong possibility of a failure of treat-

ment, the collapse of the relationshiop, or

both, If both occur at about the same time,

chances for a lawsuit are strong.(5, ».137).

The essential prerequisite for a liability claim 1s
the perceived negative medical experlence, We have just sive-
en evidence supporting the hypothesis that patient awareness
and patient rapport are the primary determinants of perceived
negative medical experiences, The formulation relating these

variables is similar to the formulation of perceived threat:
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multipliers are defined, showing the separate effect of
awareness and rapport on perceived negative medical experi-
ence, and a multiplicative separable formulation is assumed.
The accompanying graphs depict the table functions which com-
prise the multipliers. The nesative slope of the rapport
multiplier exoresses the negative causal link between patient
rapport and perceived negative meaical experience, On the
other hand, the positive slope of the awareness multiplier
indicates the positivé causal‘linkiwhich exists between pa-
tient awareness and perceived negative medical experience.

e have discussed the factors affecting the frequency
of perceived negative medical experiences, WNow we will fol~-
low the path from perceived negative medical experience to
maloractice claims filed. This is not a simple procedure
for the dissatisfied vatient; the road is lon~ and hard, and
fortunately for the courts and the physicians, only a small
percentace of necative medical experiences evolve into mal-
practice claims, Furthermore, formal 1iti~ation represents
only a relatively small proportion of 211 melvractice claims,
We shall use the term melpractice claim to include 21l tyrpes,
whether or ot they materialize as lewsults.,

In 1970 the 20it million Americans made 21lmost one
bjllion visits teo physieclians (7% (14),. . According to the
Corngumer Survey approximately 1.67 mer cent, or 3,4 million
people, ©velieved they had a negative medical exparience in

a “welve month period in 1971-72 (%, p.31). & patient's
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perception that something went wrons with his medical care
is the first step towards a malpractice claim,

Most patients who percelve a necative medical exvper-
jence will not even consider lecal action for several reasons:
1, Patients uvnaware of the contingent fee system are unwill-
ing to pay the high cost of legal assistance,

2. Patients doubt that they could win a case because of the
difficulty of obtaining medical records and expert testimony.
3, The delay involved and the time which must be spent re-
duce the potential benefit,

L, The patient does not want to hurt the physician. Thus
the Consumer Survey indicates that only eicht per cent of the
sample who had a negative medical experience even considered
legal action. (4, p.43).

The next step toward filing a claim is to consult a
lawyer, The Consumer 3urvey showed that only 38 pzr cent of
the patients who considered lecal action actually talked to
a lawyer (L),

The lezal profession does considerable screening of
prospective maloractice claimants. Both the Legal Survey
prepared for the SCMM and the earlier study by the California
Medical Association reveal that lawyers accept only ten to
twelve per cent of the cases which vatients bring to them
(18)., .The lawyers perform an initial evaluation of the 1li-
ability of the physician and the damages to the patient, and

only if there appears to be sufficient damage and probability
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of .negligence will the case be accepted by the lauwyer.

Thus, of the 3.4 million perceived nesative medical
experiences in 1970 only (,08)(.38)(.12)=,0036 finally mani-
fest themselves as malpractice claims, This is 12,000 mal= "
practice claims per year and agrees with the SCVMIs data
that in 1970 maloractice claims were filed for approximately
12,000 incidents (10, v.23).

Tt is imnortant to remember the time lag between the
actual negative medical exverience and its perception and
also from the time of percevtion to the time the malpractice
claim is filed. The statnte of limitations for medical 1i-
ability begins to run only when the patient actually perceives
or should perceive that something went wrong in the course
of his medical care, Thus only forty-eicht per cent of all
claims are filed within two years of the necative medical
experience (12, ».9).

All maloractice claims filed, however, do not =o to
trial, Many are resolved before a suit is filed, some after
a suit is filed but before trial; others are settled during
the trial and ohly a few devend on a2 trial verdict or appeal,
Each case takes an averaze of two years to process (12, p.9).
Tt is useful to think of the rdot structure of a tree: as
the roots go further into the ground seeking water, so the
maivnractice claims proceeds further into the lernl system
in search of resolutiom, Thé further down the structure one

descends, the smaller are the roots. The illustration on the
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next pare depicts the disposition of claims using the root
structure analocy. Overall, forty-one per cent of claims
filed result in vayments to claiments or heirs, while fifty-
nine per cent are settled in favor of the defendants,
Referrinc to the flow diacram of the patient sector,
one can follow the flow of patients just described. Patients
who have a negative medical experience enter the pool of dis-
satisfied patients. After an éverage stay of six months,
eight per cent of the dissatisfied ratients considered legal
action and ninety-two per cent leave the pool of dissatisfied
patients. Those patients who considered leral action enter
a crouv called dissatisfied matients considerinc lexal action,
They remain in this groubp approximately siy months; thirty-
eight wer cent consult a lawyer while sixtv-two per cent de-
cided not to bother, People who actually consult a lawyer
first enter the level called dissatisfied patients in process
of consulting lawyer. After an average oOf «ix months, the
lawver accepts ten per cent of the patients as melpractice
claimants, If a maloractice claim is filed, the_patient en-
ters the level called malpractice claims filed in process,.
Since each claim takes an average of two years to process, the
averase lenoth of time in the level is two vears, After this
delay the patient leaves the system, .forty-one per cent as
svccessfnl claimants and fifty-nine per cent as mnsuccessful
claimants.

The median payment for those claims closed with
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payment in 1970 was 23000, Only 4.2 per cent of the success-
ful claims settled for over 450,000, but it is these larce
settlements that alarm the physicians the most. Less than
one tenth of one per cent of successful claims result in pay-

ments in excess of 51 million (10, p.18).

The Media

The media play a dual role in affectins patient's
perception of medicine., They describe both the largest cases
of malpractice litigation and the foremost medical break=
throuchs and tmiracles!., Thus the media raise the patients?
expectations and inform them of methods of legal recourse in
the event that medical miracles are not performed on them.
Besides increasing the probability of a patient filing a mel-
practice claim, the media's description of the largest, even
thouch infrequent, awards.increases the physician's perceived
threat. |

The SCMM evaluated 1200 articles published in gen-
eral and professional press. The vast ma jority of stories
dealt with lawsuits. Human interest factors such as huge
suns of money and severely injured persons carried creat
weizcht, There 1s, on the other hand, a relative lack of
coverage where lawsuits were won by the defendant., Further-
more, the SCMM finds that

there is a growing recognition amonz pro-
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fessionals, newsmen and the general public

that the mass media, particnlarly televi-

sion, by portrayins medical’ 'miracles'! and

failing to properly inform audiences of

ever present limitations; raises expecta-~

tions that the medical profession can

cure everyone (10, ©».52),

Specifically, the value of the current media is de-
termined bv the ratio of the level of successfvl claims to
the nvmber of physicians, This is an accentable surrocate
for the small fraction of extremely hirh payment claims since
they differ only by a constant factor. The table function
relatins the two variables illustrates +the positive nature
of the relationshiv. It also shows that no coverage would
result if there were no successful claims, and, at the other
extreme, coverace saturates as successful claims reach extra-
ordinary levels,

The media is an information channel, and the current
content of an information channel does not instantaneously
affect people's awareness. As in most irformation channels,
there is 2 delay before the information reaches and is a2b-

sorbed hy the receiver, Thus the veriable verceived media

js established and used as input to patient s2wareness,

Cash Flow

Many members of the SCHMM conclvuded that the gquantity
and cost of defensive medicine may not be measurable, but the

Commission believes that defensive medicine "in whatever way
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defined or how extensively practiced, adds to health care
costs" (10, p.36). In this section we will attempt a rough
measure of the cost of defensive medicine and the implica-
tions of this cost on the structure of the system. There are
two aspects of the cost of defensive medicine: cost of defen-
sive acts and the cost of malpractice insvrance,

There have been several estimates of the quantity
and cost of defensive medicine, A recent American Medical
Association study (2) found that more than seventy per cent
of the physicians interviewed order extra tests to protect
themselves against malpractice svits. Twine and. Potchen
conclude that one out of every three x-rays is not needed for
treatment, but is a protective measure for the physician. (13,
p.48), Dr. Michael Halberstam of Washington, D.C., who has
studied the problem, recently said that hospital tests order-
ed primarily for doctors! protection may account for as much
as fifteen per cent of a patient's bill (6)., Mone of these
estimates include the cost of consultations initiated on a
defensive basis. For simulation purposes a conservative ini-
tial wvalve of ten per cent was chosen as the percentace cost
of defensive medicine,

The cost of malpractice insurance for physicians in
1970 was approximately £300 million (10, p.31). This cost
is rising even faster than medical costs in general., Between
1960 and 1970 malpractice insurance premiums rose 115 per cent

for dentists, 263 per cent for hospitals, 540 per cent for
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phvsicians other than surgeons, and 9L9 per cent for surgeons
(10,v.32). Even with this tremendous growth in Dreminms,

most medical liability insurers sustsined overatins losses,
For example, the National Bureaun of Casualty Underwriters re-
ports that for the five year veriod 1959 to 1963 losses and
company operating exvenses amounted to $140 for every %100

in premiums received from physicians during the period. For
surreons the underwriting loss was even greater (8, pv.b).

The reasons for the losses sustained by the insur-
ance companies are simple; the solution is comnlex, The
averase malpractice claim is filed two years after the neca-
tive medical experience and takes still more time to be re-
solved (12, p.9). This is significantly longer than for other
types of tort claims. Thus insurance compevies must set
their premiuvms on predictions of future clajimst! avards, The
unusual growth of malpractice awards dnring the last twenty
vears has made prediction difficult if not impossible. A
typical method for determining premiums is to use exponential
smoothins to determine the trend and predict future cash re-
guirements,

The cost of malpractice insurance 1is vltimately passed
on to the patient in the form of higher fees and charges,

The estimated $300 million paid in 1iability irsurance pre-
miumg in 1970 resulted in an additional twenty to fifty cents
for every ten dollar doctor fee and an addition of approxi-

metely fifty cents to the daily cost of hospital care (10,
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p.33). Thus the total cost of defensive medicine is the sum
of the cost of defensive acts and the cost of malpractice in-
surance,

The total expenditure for medical care in 1970 was
%67 billion, This sum was generated by the practices of
250,000 vhysicisns, The .total cost can be modeled as the
averace cost generated ver physicisn multiplied by the number
of practicing physicians, The value for the averace cost cen-
erated per physician is based on the 1970 data,

Finally the percentaze of the total cost of medical
care which is consumed by defensive acts and 1liability in-
surance is calculated ad the ratio of the cost of defensive

medicine to the total cost of medical care.

Understanding

The problem of defensive medicine and medical 1liablil-
ity is of recent origin and is not well understood. The in-
creasing severity of the problem during the past few years
has motivated much study in the area, including a 1969 study
by the Subcommittee on Executive Organization'(lz), a 1973
study by the Secretary of Bealth, Education and Velfarels
Commission on Medical Malpractice (10), Twine and Potchenlts
descriptive analysis of defensive medicine (13), and this
thesis, and numerous books, SUTVEYS, and journal articles,

An understanding of the problem is necessary in order to
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FIGURE 9: UNDERSTANDING
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take action to remedvy the situation. The studies mentioned
above were prompted by the increasing severity of the vro-
blem, and vndoubtedly, others will follow. FEach study will
contribute to the physicianst, lawyerst?, or publidts under-
standing of the situation and vossibly tend to stabilize the
system,

The desired level of understandins increases as the
macnitude of the problem increases. Thus the perceived per-
centage cost of défensive medicine is used to determine the
desired level of understanding, The non-linear relationship
is showm in the table fuction., At very low levels of per-
ceived vercentage cost the problem is small and the desired
level of understanding is low and level., . As the cost of de-
fensive medicine increases the problem receives more wide-
spread attention and the desired level of understanding in-
creases ravidly.

The level of understanding impinges upon the system
in four places: the physician, the lawyer, the media, and
the patient. Each of these effects is modeled as a multi-
plier and a graph showing the shape and relative magnitude
of each function follows,

As mentioned previously, the physicians interviewed
by Twine and Potchen found the positive feedback nature of
the defensive medical system to be counterintuitive (13, p.

93). Physicians are reacting out of proportion to the threat
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TABLE FUNCTION 11: DESIRED LEVEL OF UNDERSTANDING
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by ordering defensive_acts conservatively estimated to cost
more than $5 billion in response to a threat of 365 million
in current malpractice awards and simultaneously payine %300
million in insurance premiums, Furthermore, Twine and Potchen
find that most successful malpractice claims are due to ra-
ther serious acts of neglizence such as removing the wrong
leg or leaving a surgical jnstrument in the body during an
operation, and few of these actions could have been prevented
by defensive acts. Based on their survey, Twine and Potchen
estimate that less than twenty per cent of malpractice awards
could have been averted by a diagnostic defensive act (13, p.
73) ., Therefore, defensive acts costing in excess of %5 bil=-
lion were made in an attempt to prevent less than $15 million
in 1liability awards. If physicians understood these facts
and the nature of the system!s behavior they would probably
alter their mode of practice. The understandins multiplier
for defensive acts models the effect of physicians'! under-
standing on the amount of defensive nedicine practiced.

The level of understanding will also affect lawyers!
interest in malpractice cases, the media's treatment of mal-
practiée suits, and patient rapport. .Since lawvers already
perform a significant sereening function with respect to po-
tential malpractice claimants, the effect of increased under-
standine will not be great. Furthermore, many lawyers depend
upon malpractice cases for their income and would be reluc-

tant to change their practice.
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TABLE FUNCTION 12: UNDERSTANDING MULTIPLIER FOR
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TABLE FUNCTION 13: UNDERSTANDING MULTIPLIER FOR
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TABLE FUNCTION 14: UNDERSTANDING MULTIPLIER FOR
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TABLE FUNCTION 15: UNDERSTANDING MULTIPLIER FOR
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The reporting media are not noted for their under-
standing of a situatlion; the story slways coOmes first, It
will be difficult to convince the reporters of the true dy -
namics of the situation. The effect of the level of under-
standing on the reporting media, therefore, is smail,

The level of understanding has a sisunificant impact
on matient rapport and we have shown that lack of patient
rapport is a primary cause of verceived negutive medical
experiences and malpractice clalims. Increased understanding
of the risks and costs of medicine will reduce dissatisfac=-

tion and increase patient rapport.

The Lawyer

The role of the lawyer in the system is clearcut.
As malpractice awards rise, - the lawyer sees medical liabili-
ty cases to be more profitable and therefore more desirable;
more lawyers will accept medical liability cases and there-
fore more claims will be filed. The 1awy¢rs' interest is
determined by the medla, modulated by the level of understand-

ing, and delayed by an information delay,
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FIGURE 10: THE LAWYER
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TABLE FUNCTION 16: MEDIA MULTIPLIER FOR LAWYERS INTEREST
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CHAPTER FOUR: A DISCUSSION OF DYNAMO SIMULATIONS

An explicit, mathematical model of the system of
defensive medicine has been develoved. The next step 1is to
observe how the system as a whole behaves, This is accom=-
plished through simulation on a digital computer. DYNAMO
simulates the model behavior by tracing through time in a
step by step fashion the flows of dissatisfied patients, mal-
practice claims, and information, while monitoring the levels
of threat, insurance, the media, and other variables, All
decisions are made accordins to the equation specifications,
The output of a DYNAMO simulation is a graph of time on the
horizontal axis and the variables of interest on the verti-
cal axis. Alternatively, a tabular output can be requested.

A brief explanation of how to interpret the graphs
will be helpful, The simulations begin in 1970 and run
twenty years, time being shown along the horizontal axis,.
The variables requested on the plot are shown along the left
margin with the’single letter designating their code on the
plot. The scales for each variable are shown along the ver-
tical axis with the letters at the top indicating which var-
jables are on each scale. The letters T and M following the
secale increments are scaling factors, denoting thousands and
millions respectively.

The basic run simulation shows the behaviof of the

system assuming no policy changes are initiated. The posi-
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SIMULATION 1: BASIC RUN
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tive feedback nature of the system is Obvious; clainis filed
are crowing faster than seven ver cent per year, doubling in
less than ten years. Physicians? perceived threat is growing
in a similar fashion as are malpractice insurance premiums
and defensive acts. Patient rapport is declining, and phy-
sicians are retiring early due to the growing threat of mal-
practice liability. Positive feedback cannot continue for-
ever, however, and the syvstem begins to control itself about
year fifteen. The physician is at the point where he is prac-
ticing so much defensive medicine that he is unable to prac-
tice more in response to the ever increasing threat. The ef-
fects of the increasing level of understanding on the physi-
cian also help to reduce the amount of defensive medicine
which he practices., The level of understanding is also af-
fecting the patient and moderating the decline in the level
of patient rapport. By year twenty the system has almost
stabilized itself; claims filed, however, is at the level

of 55,000 ver year, patient rapport is less than sixty per
cent of its initial value, the cost of defensive médicine is
up to twenty-three per cent, and the cost of malpractice in-
surance is over 1.2 billion dollars per vear.

The behavior exhibited by the base run is obviously
undesirable and would place an incredible stress on the health
care delivery system. The purpose of the fqllowing simula=
tions is to more fully understand the dynamics of the system

and discover the most appropriate areas for intervention and
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control, Areas of intervention incluvde lawyers! interest,
patient rapport, defensive acts, and national health insurance,
The reader shounld note that all interventions take place at
vear five (1975) or, in the case of the final sensitivity studv,
years five through ten,

The lawyer plays gn:integral role in the maloractice
process, If it were possible to reduce the lawyers! interest
in malpractice claims, the effect on the system's behavior
should be stabilizing It is commonly asserted that the con-
tingent fee system allows plaintiff lawyers to earn excessive
fees, thus maintaining a high level of lawyers?! interest, The
SCMM collected data to evaluate this assertion and finds that

by analytically reducing average plaintiff

lawyerst® contigent fees to an hourly basis

for comparison purvoses, there does not ap-

pear to be any gross discrepancy between

the resultant rates charded by the plain-

tiff bar and those charged by the defense

var in medical malpractice cases (10, ».92).

However, the Commission recommends that legislation be enacted
which will require a fee scale in which the fee rate decreases
as the recovery amount increases (10, p.97).

Regardless of the method adovted, the foilowing simu-
lation shows the results of a twenty-five per cent reduction
in lawyers' interest. The basic behavior mode of the system
had not changed; exponential growth of claims filed, threat,
insurance, and defensive acts are still very evident, although

somewhat slower than the basic run., The system has obviously

not been controlled,
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The veople most affected by the growing number of mal-
practice litigations are the physicians. It would be in thelr
best interest to take any action that would improve the situ-
ation, The system is operating in a positive feedback mode:
the defensive medicine which a physician practices, while
motivated by the perceived threat and intended to reduce that
threat, actually increases the threat by reducing vatient rap-
port and increasing malpractice claims filed. By educating
physicians as to the nature of the system and convincing them
that they are reacting out of proportion to the threat there-
by making the situation worse not better, it may be possible
to reduce the amount of defensive medicine practiced by twenty-
five or even fifty per cent., The results of these changes are
shown in the following two simulations., Even a fifty per:
cent reduction is not enough to alter the behavior mode of
the syvstem: exponential growth is still evident, although it
has been delayed somewhat.

The SCMM finds that the expectation of patients con-
cerring the technical capabilities of medicine are often ex-
aggerated and unrealistic, The Commission urges that medical
and health education for the public no longer be left to
chance. Special programs should be developed aimed at edu-
cating the public on a wide variety of health related matters.
"There is a need to educate all patients concerning the haz-
ards, risks, costs, and 1imitations of medicine, in order to

reduce disappointment, frustration, and dissatisfaction with
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SIMULATION 4: FIFTY PERCENT FEWER DEFENSIVE ACTS
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the outcome of treatment® (10, p.198). The Commission re-
commends that

"Congress and the Secretary of HEYW recog-

nize that Title XVIII of the Social Secur-

ity Act (Medicare) contains benefit pay-

ment restrictions and other limitations

that impede patient rapport and, hence,

must tend to increase the malpractice

claim potential, The Commission urges

re-evaluation of Title XVIII to the end

that patient frustration be reduced to the

extent feasible.

The Commission recommends the launching of

an educational and. public relations program

aimed at Medicare participants in order to

increase understanding of the program's

statutory limitations and to decrease pub-

lic dissatisfaction and frustration which

may lead to malpractice claims" (10, p.136).

The effect of programs such as these can be examined
by increasing patient rapport. Ten per cent and twenty per
cent increases in patient rapport produce the next two sim=-
nlations. The ten per cent improvement in patient rapport
produces only a barely noticeable change in behavior. Even
the twéenty per cent change does not significantly alter the
behavior of the system,

At this point the reader should appreciate the diffi-
culty of controlling the exponential growth of malpractice
claims. We will now examine the effects of national health
jnsurance on the system. Most current proposals for national
health insurance are payment mechanisms similar to Medicare
and private health insurance. Health insurance, public or

private, does not alter the liability of the health care pro-



83

SIMULATION 5: TEN PERCENT IMPROVEMENT IN PATIENT RAPPORT
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vider; liability insurance would still be required and mal-
practice claims would still be prevalent unless additional
stipulations were included in the legislation. For example,
Section 54 of the Health Security Act of 1973, as introduced
by Senator Edward Kennedy (15), prohibits double recovery in
malpractice litigation by stipulating that no damages will

be awarded to the injured party for remedial services which
are available without cost under the Health Security program,
The enactment into law of the Health Security Act or a simi-
lar bill with a section equivalent to Section 54 would affect
the entire health care delivery system. The effects of inter-
est to us here are the possible reduced number of dissatis-
fied vatients who would consider legal action and the reduced
number who would actually consult a lawyer, The justification
for the reduced number of dissatisfled patients seeking legal
redress after enactment of a Health Security Act lies in the
prime motivation for vatient action. Over fifty per cent of
the patients who considered legal asction were motivated to a
large extent by the dgsire to obtain money for medical ex-
penses cauvsed by the unsatisfactory medical care (4, p.45),
Tt is impossible to determine the actual reductions in va=
tients who would consider legal action and patients who would
consult a lawyer, but a twenty per cent reduction seems to be
a conservative estimate, DYNAMO allows vus to experiment with
possible valves, and a graph of model sensitivity to the pa-

rameters can then be presented.
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SIMULATION 7: TEN PERCENT REDUCTION IN PATIENTS CONSIDERING
LEGAL ACTION AND PATIENTS CONSULTING LAWYER
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SIMULATION 8: TWENTY PERCENT REDUCTION IN PATIENTS
CONSIDERING LEGAL ACTION AND
PATIENTS CONSULTING LAWYER
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SIMULATION 9: THIRTY PERCENT REDUCTION IN PATIENTS
CONSIDERING IEGAL ACTION AND
PATIENTS CONSULTING LAWYER
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FIGURE 11: THE SENSITIVITY OF MODEL BEHAVIOR TO
VARIQUS ASSUMPTIONS ABOUT PATIENT
REACTION TO NATIONAL HEALTH INSURANCE
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The results exhibited by the thirty percent reduction
in patients considering legal action and consulting a lawyer
are impressive, but the twenty per cent reduction i1s proba-
bly o more realistic figure. In order to obtain better re-
sults than those demonstrated by the twenty per cent reduction
tions alone, 2a multi-faceted policy is tested.. The next sim-
ulation assumes that the enactment of a health security act
will cause twenty per cent reductions in patients considering
legal action and consulting a lawyer; furthermore, educational
programs are uvndertaken in order to reduce frustration and
dissatisfaction causing a twenty per cent increase in patient
rapvort. The simulation shows that the effects of the com-
bined policies are greater than the affects of either policy
by itself. Five years after implementation malpractice claims
filed are down to 9,500 per year and fifteen years after im-
plementation only 4000 claims are filed annually. Furthermore,
the cost of malpractice lnsurance declines to twenty per cent
of its original value. Physicians are feeling less threaten=
ed and are practicing thirty-three per cent less defensive
medicine at vear twenty than year zero, Moreover, patient
rapport recovers its original valuve and continuves to improve;
at vear twenty patient rapport is twenty-two per cent higher
than its original value and still improving.

We have established that the immediate enactment of a
national health insurance Dbill which includes a section pro-

hibiting recovery in malpractice litigation for services a-
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+ailable without cost under the program, accompanied by a
patient education program, would probably have sufficient im-
pact to alter the behavior mode of the system of defenslve
medicine snd control the problem., But what would be the effect
of delaying the legislation until 1976 or 1978 or even 19807
Six simulations were run with enactment taking place every

vear from 1975 to 1980, The graph which follows the simulations
shows the sensitivity of model behavior to the time of the leg-
jslation. The graph illustrates the effect of the date of leg-
1slation on the pesk number of claims filed and the number of
claims filed in vear twenty. It 1s not difficult t0 conclude
from these graphs that the sooner the legislation is passed

the faster will be its impact on the behavior of the system,
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MULTI-FACETED POLICY IMPLEMENTED IN 1978
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SIMULATION 15: MULTI-FACETED POLICY IMPLEMENTED IN 1979
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SIMULATION 16: MULTI-FACETED POLICY IMPLEMENTED IN 1980
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FIGURE 12: THE EFFECT OF THE YEAR OF THE POLICY CHANGE
ON THE PEAK NUMBER OF CLAIMS FILED AND
ON THE NUMBER OF CLAIMS FILED IN YEAR 20

30,000p MALPRACTICE
CLAIMS
FILED
X
25,0000 PEAK x/
CLATMS
FILED /

s;‘/x

20,000} /X
X
15,000} CLAIMS
FILED
YEAR 20

10,000}

/-X

5,000 L X
9 X/
—
O i M g 1 ) 2
5 6 7 8 9 10

YEAR OF POLICY CHANGE



100

CHAPTER FIVE: CONCLUSTIONS

A system dynamics model of defensive medicine and
medical liability was developed in order to gain a better
understanding of the system interactions and test policies
for improvement. The model clearly points out the positive
feedback nature of the system. By practicing defensive med -
jcine physicians are unknowingly increasing the threat to
themselves, requiring that even more defensive medicine be
used in the future and contributing to the rising cost of
health care., Furthermore, the legal standards mechanism
described will hinder any attempt to change the current prac-
tice of defensive medicine because physicians will be reluc-
tant to forego using certain tests, even though the tests may
not be for the patientls benefit, for fear of legal liability.

From the simulations we conclude that many provosed
solutions such as a fee rate for plaintiff lawyers which de-
clines as the award increases or education of patients as to
the costs, risks, and limitations of medicine ére not power-
ful enouch to control the growing number of malvpractice claims.
However, the problem can be quickly brought under control b&
the immediate enactment of 1egislatioﬁ which inclvdes a sec-
tion prohibiting double recovery in malpractice litigation ac-
companied by a patient education vprogram, Finally, we conclude
that delaying this legislation will increase the time required

to control the problem.
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Medical 11ability and defensive medicine are inex-
tricably intertwined. Patients are dissatisfied with medical
care and initiate legal action; physicilans feel threatened
and respond by practicing defensive medicine,. Yet defensive
medicine receives only occasional treatment in the media and
the literature, while medical litigations are splashed about
bv the media and diacnosed by the experts. More research in
this area is needed; quantitative information is not complete
and subjective impressions of certaln relationships need ver-
ification. Furthermore, the dissemination of what is already
tnown is as important as further research, This is a tremen-
dous task since physicians, lawyers, patients, and the media
are all involved. These groups each have their owm self=in-
terest in mind: therefore education and change will be a slow
and tediouvs process. However, dissemination of current know-
ledge is the essential first step. 1t lave the foundation
for the larger steps which must be taken in order to control
the growing number of malpractice litigations and the deter-

ioratihg vhysician-vatient relationship.
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PHYSICIAN SECTOR
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PERCEIVED THREAT

MCFPRK=SMCF oK/ PHY oK 2y A

MCFPR - MALPRACTICE CLAIMS FILED PHYSICIAN RATID

SMCF — SMOOTHED MALPRACTICE CLAIMS FILED

PHY — PHYSICIANS
MCMTHR.K=TABHL(MCMTHRT'MCFPR.K-OH25, oC’5) 3' A
MCMTHRT=O7/1.1/1.5/1.9/2.3/2-7 3.11 T

MCMTHR - MALPRACTICE CLAIMS MULTIPLIER FOR THREAT

MCMTHRT— MALPRACTICE CLAIMS MULTIPLIER FOR THREAT
TABLE

MCFPR ~— MALPRACTICE CLAIMS FILED PHYSICIAN RATIO

MMTHR K=TABHL{MMTHRT4yPMeK,035,1) 4y A
MMTHRT=.7/1.0,1.3/106/1985/2n0 4ol T
MMTHR — MEDIA MULTIPLIER FOR THREAT
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PPMoK=TABHL(PPTyMSCeK9092e0945) 5, A
PPT=¢e6/4+8/1.0/1.5/2.0 Sely T
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PPT - PEER PRESSURE TABLE
MSC - MEDICAL STANDARD OF CARE
PTHRoK=THRN*PPMe KXMMTHR o KXMCMTHRGK 6s A
THRN=1.0 6,19 C
PTHR - PERCEIVED THREAT '
THRN - THREAT NORMAL
PPM — PEER PRESSURE MULTIPLIER
MMTHR - MEDIA MULTIPLIER FOR THREAT

MCMT HR MALPRACTICE CLAIMS MULTIPLIER FOR THREAT

DEFENSIVE ACTS

DA, K=DAN*PHY e K¥THRMDAs K*UMDA ,K*XMDA K Ty A
DAN=NCDA/{ACDA*PHYN) 701y N
DA - DEFENSIVE ACTS
DAN - DEFENSIVE ACTS INITIAL
PHY — PHYSICIANS
THRMDA - THREAT MULTIPLIER FOR DEFENSIVE ACTS
UMDA - UNDERSTANDING MULTIPLIER FOR DEFENSIVE ACTS
XMDA ~ EXPERIMENTAL MULTIPLIER FOR DEFENSIVE ACTS
NCDA - INITAL COST OF DEFENSIVE ACTS
ACDA — AVERAGE COST OF DEFENSIVE ACT
PHYN - PHSICIANS IN PRACTICE INITIAL
XMDAK=CLIP(XDAFs 160y TIMEeK s XDASWT) 8y A
XMDA — EXPERIMENTAL MULTIPLIER FOR DEFENSIVE ACTS
XDAF - EXPERIMENTAL DEFENSIVE ACTS FACTOR

XDASWT — EXPERIMENTAL DEFENSIVE ACTS SWITCH
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THRMDA.K=TABHL(DATHRT,PTHR.K’0,5|1) 9, A
DATHRT=0/100/2.0/3.0/3 07/4.0 S.1
THRMDA -~ THREAT MULTIPLIER FOR DEFENSIVE ACTS
DATHRT — DEFENSIVE ACTS FROM THREAT TABLE
PTHR - PERCEIVED THREAT
DAPHYR¢K=DA.K/PHY . K 10, A
DAPHYR - DEFENSIVE ACTS PHYSICIAN RATIO
DA - DEFENSIVE ACTS
PHY — PHYSICIANS
PHYSICIANS
PHY.K=PHY.J+(DT)(PHYIN.JK-PHYUUT.JK) 11, L
PHY=PHYN 1lely
PHYN=250000 11. 2,
PHY - PHYSICIANS
PHYIN - PHYSICIANS ENTERING PRACTICE
PHYOUT - PHYSICIANS LEAVING PRACTICE
PHYN - PHSICIANS IN PRACTICE INITIAL
PHYIN.KL=10000 12, R
PHYIN — PHYSICIANS ENTERING PRACTICE
PHYOUT « KL=OUTN*MCMOUT . K 13, R
PHYOUT - PHYSICIANS LEAVING PRACTICE
QUTN — PHYSICIANS LEAVING PRACTICE INITIAL
MCMOUT - MALPRACTICE CLAIMS MULTIPLIER FOR
PHYSICIANS LEAVING
SMCFEPR K=SMOOTH(MCFPReK,TSC) 14, A
TSC=5.0 l4e1,
SMCFPR — SMOOTHED MALPRACTICE CLAIMS FILED PHYSICIAN
RATIO
MCFPR — MALPRACTICE CLAIMS FILED PHYSICIAN RATIO
TSC - TIME TO SMOOTH CLAIMS
MCMDUT.K=TABHL‘UUTT,SMCFPR.K90v.15v.05) 15y A
DUTT=090/101/103/104 1501,
QUTN=10000 15.29
MCMOUT ~ MALPRACTICE CLAIMS MULTIPLIER FOR
PHYSICI ANS LEAVING
oUuTT - TABLE FOR PHYSICIANS LEAVING ,
SMCFPR — SMOOTHED MALPRACTICE CLAIMS FILED PHYSICIAN
RAT IO
OUTN - PHYSICIANS LEAVING PRACTICE INITIAL
********************************************
STANDARDS OF CARE SECTOR
*********************************#**********
MEDICAL STANDARD OF CARE
IMSC.K=100+(NCDA/65E9)*(DAPHYR.KIDAN) 17, A

1MSC ~ IMPLIED MEDICAL STANDARD OF CARE
NCDA - INITAL COST OF DEFENSIVE ACTS
DAPHYR — DEFENSIVE ACTS PHYSICIAN RATIO
DAN DEFENSIVE ACTS INITIAL
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ANPoKL={ IMSC K -MSC oK)/ TANP 18¢ R
TANP=3,0 18e1ly C
ANP - ACCEPTANCE OF NEW PROCEDURES
IMSC - IMPLIEC MEDICAL STANDARD CF CARE
MSC - MEDICAL STANDARD OF CARE
TANP - TIME TO ACCEPT NEW PROCEDURES
MSCe K=MSC e J+DT *ANP ¢ JK 19, L
MSC=1.,0+NCDA/65E9 19.19 N
MSC — MEDICAL STANDARD OF CARE
ANP — ACCEPTANCE DOF NEW PROCEDURES
NCDA - INITAL COST OF DEFENSIVE ACTS
LEGAL STANDARDS OF CARE
ILSC0K=1.0+(NCDA/65E9)*IDAPHYR.K/DAN) 20y A
ILSC - IMPLIED LEGAL STANDARD OF CARE
NCDA - INITAL COST OF DEFENSIVE ACTS
DAPHYR — DEFENSIVE ACTS PHYSICIAN RATIO
DAN - DEFENSIVE ACTS INITIAL
LSCoK=LSC o JHDT*RNP 4 JK 21y L
LSC=1,0+NCDA/65E9 2l.1ly N
LSC - LEGAL STANDARD JF CARE
RNP — RECOGNITICN OF NEW PROCEDURES
NCDA - INITAL COST OF DEFENSIVE ACTS
RNP.KL=(ILSC.K-LSC.K)/TRNP.K 22y R
RNP — RECOGNITION OF NEW PROCEDURES
1LSsC — IMPLIED LEGAL STANDARD 0F CARE
LsC - LEGAL STANDARD OF CARE
TRNP — TIME TO RECOGNIZE NEW PROCEDURES
TRNP . K=TRNPN*SCMRNPcK 23y A
TRNPNzl.QO 23els C
TRNP — TIME TO RECCGNIZE NEW PROCEDURES
SCMRNP — SUCCESSFUL CLAIMS MULTIPLIER FOR
RECCGNITION OF NEW PROCEDURES
SCMRNP.K=TABHL(TCMRNP|SSC.K992,1001.2l 24y A
TCMRNP=1.8/1.0/.65/.5/.5 24aly T

SCMRNP = SUCCESSFUL CLAIMS MULTIPLIER FOR
RECCGNITION OF NEW PROCEDURES

TCMRNP - TABLE OF CLAIMS MULTIPLIER FOR RECGGNITION
OF NEw PROCEDURES

ssC - SMOOTHED SUCCESSFUL CLAIMS
LMSReK=1.SCeK/MSCeK 25+ A

LMER - LEGAL MEDIGAL STANCARDS RATIO

LSC - LEGAL STANDARD OF CARE

MSC — MEDICAL STANDARD OF CARE
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SRMSCQK=TABHL(SRMSCT,LMSR.K,.&[I.Z,OI) 269 A
SRMSCT=e8/e971e0/1el/1e2 26l T
SRMSC - SUCCESSFUL CLAIMS MULTIPLIER FOR SUCCESSFUL

CLAIMS

SRMSCT - STANDARDS RATIO MULTIPLIER FOR SUCCESSFUL
CLAIMS TABLE
LMSR - LEGAL MEDICAL STANDARDS RATIO

—————— e T T R L L L L e

PATIENT SECTOR
ke s oo e e sk ek ok sk ko e ook gk Rk kR R R R Rk K

PATIENT RAPPORT

IPR.K=PRN*QTMPR.K*PPCHPR.K*UMPR.K*XMPR.K 28y A
PRN=1.0 2861y C
IPR - IMPLIED PATIENT RAPPORT
PRN - PATIENT RAPPORT INITIAL
QTMPR — QUEUE TIME MULTIPLIER FOR PATIENT RAPPORT

PPCMPR — PERCEIVED PERCENTAGE COST MULTIPLIER FOR
PATIENT RAPPORT

UMPR - UNDERSTANDING MULTIPLIER FOR PATIENT
RAPPORT

XMPR - EXPERIMENTAL MULTIPLIER FOR PATIENT RAPPORT
PRoK=PRoJ+(DT/TSPR)(IPReJ-PR4J) 29y L
PR=1e0 29e¢1ls N
TSPR=2,.,0 29629 C

PR - PATIENT RAPPORT

TSPR - TIME TO SMOOTH PATIENT RAPPORT

IPR — IMPLIED PATIENT RAPPORT
PPCMPR.K=TABHL(PCMPRT,PPC.K,O,.4,ol) 30, A
PCMPRT=145/¢957.5/¢3/.25 300ly T

PPCMPR — PERCEIVED PERCENTAGE COST MULTIPLIER FOR
PATIENT RAPPORT
PCMPRT - PERCEIVED COST MULTIPLIER FOR PATIENT

RAPPORT
PPC - OERCEIVED PERCENTAGE COST
XMPRoK=CLIP(XFPR¢1o0s TIME.KsPRSHT) 31, A
XMPR - EXPERIMENTAL MULTIPLIER FOR PATIENT RAPPORT
XFPR - EXPERIMENTAL FACTOR FOR PATIENT RAFPORT

PRSWT - PATIENT RAPPORT SWITCH

QTMPR.K=100 321 A
QTMPR - QUEUE TIME MULTIPLIER FOR PATIENT RAPPQORT

PATIENT AWARENESS OF RIGHTS

PAR.K=TABHL(PART'PM.K.O’Z.Og.5) 33, A
PART=.25/035/050/.68/075 33,1y T
PAR=,5 33.2y N
PAR - PATIENT AWARENESS
PART - PATIENT AWARENESS TABLE

PM - PERCEIVED MEDIA
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PERCEIVED NEGATIVE MEDICAL EXPERIENCE

AMPNME.K=TABHL(AMT,PAR.Kval.09.25) 34y A

AMT=¢2/¢5/1e0/2e0/ 265 340l

AMPNME — AWARENESS MULTIPLIER FOR PERCEIVED NEGATIVE
MEDICAL EXPERIENCE

AMT — AWARENESSS MULTIPLIER TABLE

PAR - PATIENT AWARENESS
RMPNME.K=TABHL(RMT.PR.K,O,Z.O, -5) 351 A
RMT=4,0/2.0/1.0/.57.4 3510

RMPNME — RIGHTS MULTIPLIER FOR PERCEIVED NEGATIVE
MEDICAL EXPERIENCE

RMT - RIGHTS MULTIPLIER TABLE

PR — PATIENT RAPPORT
PNME «KL=PNMEN*AMPNME « KXRMPNME « K 369 R
PNME=3400000 3641y
PNMEN=3400000 36629

PNME - PERCEIVED NEGATIVE MEDICAL EXPERIENCE

PNMEN - PERCEIVED NEGATIVE MEDICAL EXPERIENCE

NORMAL

AMPNME — AWARENESS MULTIPLIER FOR PERCEIVED NEGATIVE
MEDICAL EXPERIENCE

RMPNME — RIGHTS MULTIPLIER FOR PERCEIVED NEGATIVE
MEDICAL EXPERIENCE

DISPAT.K=DISPAT.J+(DT)(PNME.JK—CLA.JK-NCLA.JK) 37y L
DISPAT=2000C00 3741
DISPAT - DISSATISFIED PATIENTS
PNME - PERCEIVED NEGATIVE MEDICAL EXPERIENCE
CLA - CONSIDEREC LEGAL ACTION
NCLA - NOT CONSIDERED LEGAL ACTICN

CONSIDERED LEGAL ACTICN

CLA KL=PCLA.K*DISPAT.K/TCLA 38, R

CLA - CONSIDERED LEGAL ACTION

PCLA — PERCENT CONSIDERED LEGAL ACTICN

DISPAT — DISSATISFIED PATIENTS

TCLA — TIME TO CONSIDER LEGAL ACTICN
NCLA.KL=(1.0—PCLA-K)*DISPAT.KITCLA 39, R

NCLA - NOT CONSIDERED LEGAL ACTICN

PCLA — PERCENT CONSIDERED LEGAL ACTION

DISPAT - DISSATISFIED PATIENTS

TCLA - TIME TO CONSIDER LEGAL ACTICN
PCLA.K=PCLAN*CLIP(NHIMCA,I.O'TIME.K,NHISNTi 40y A
PCLAN=,.08 40e 1y
TCLA=.5 40.29

PCLA - PERCENT CONSIDERED LEGAL ACTION

PCLAN — PERCENT CONSIDERED LEGAL ACTICN NORMAL

NHIMCA - NATIONAL FEALTH INSURANCE MULTIPLIER FOR

CONSIDERED LEGAL ACTICN
NHISWT — NATIONAL FEALTH INSURANCE SWITCH

TCLA - TIME TO CONSIDER LEGAL ACTICN
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DPCLA.K=DPCLA-J+(DT)(CLA.JK—CL.JK—NCL.JK) 41y L
DPCLA=150000 4le1ly N
DPCLA - DISSATISFIED PATIENTS CONSIDERING LEGAL
ACT ION
CLA - CONSIDERED LEGAL ACTION
CL - CONSULTED LAWYER
NCL - NCT CONSULTED LAWYER

CCNSULTED LAWYER

CLoKL=PCLeK*DPCLA.K/TCL 42, R
CL — CONSULTED LAWYER
PCL - PERCENT CONSULTED LAWYER
DPCLA - DISSATISFIED PATIENTS CONSIDERING LEGAL
ACT ION
TCL - TIME TO CCNSULT LAWYER
NCL.KL=(1.0-PCL.K)*DPCLA.KITCL 43,4 R
NCL - NOT CONSULTED LAWYER
PCL - PERCENT CONSULTED LAWYER
DPCLA - DISSATISFIED PATIENTS CCNSIDERING LEGAL
ACT ION
TCL - TIME TG CCNSULT LAWYER
PCL.K=PCLN*CLIP(NHIMCL.I.O,TIME.K,NHISNT) 444 A
PCLN=.38 44,1y C
TCL=05 44, 2' C
PCL — PERCENT CONSULTED LAWYER

PCLN PERCENT CONSULTED LAWYER NORMAL

NHIMCL — NATIONAL HEALTH INSURANCE MULTIPLER FOR
CONSULTED LAWYER

NHISWT — NATIONAL HEALTH INSURANCE SWITCH.

TCL - TIME TO CONSULT LAWYER
DPIPCL.K=DPIPCL-J+(DT)(CL.JK-MCF.JK—NMCF.JK) 45, L
DPIPCL=54250 45.1y N

DPIPCL — DISSATISFIED PATIENTS 1IN FRCCESS OF
CONSULTING LAWYER

cL - CONSULTED LAWYER
MCF - MALPRACTICE CLAIMS FILED
NMCF - MALPRACTICE CLAIM NOT FILED

MALPRACTICE CLAIMS FILED

MCFo.KL=PMCF<K*DPIPCL K/ TFMC 4649 R
MCF — MALPRACTICE CLAIMS FILED
PMCF — PERCENT MALPRACTICE CLAIMS FILED

DPIPCL — DISSATISFIED PATIENTS IN PROCESS OF
CONSULT ING LAWYER

TFMC - TIME TO FILE MALPRACTICE CLAIM
NMCF.KL=(l.O—PMCF'K)*DPIPCL.K/TFMC 47y R

NMCF - MALPRACTICE CLAIM NOT FILED

PMCF — PERCENT MALPRACTICE CLAIMS FILED

DPIPCL - DISSATISFIED PATIENTS IN FRCCESS OF
CONSULTING LAWYER
TFMC - TIME TO FILE MALPRACTICE CLAIM
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PMCFo K=PMCFN*L. IMMC Foe K*SRMMCF oK 48y A
PMCFN=,12 48,19 C
TFMC=.5 4802y C
PMCF = PERCENT MALPRACTICE CLAIMS FILED
PMCFN - PERCENT MALPRACTICE CLAIMSFILED NORMAL
LIMMCF — LAWYERS INTEREST MULTIPLIER FCR MALPRACTICE
CLAIMS FILED
SPMMCF - SUCCESSFUL CLAIMS MULTIPLIER FOR
MALPRACTICE CLAIMS FILED
TFMC - TIME 70 FILE MALPRACTICE CLAIM
MCFIPoK=MCFIP.J+(DT){MCF4JK=SCeJK~=NSC.JK) 49, L
MCFIP=24000 49.15 N
MCFIP - MALPRACTICE CLAIMS FILED IN PROCESS
MCF — MALPRACTICE CLAIMS FILED
SC - SUCCESSFUL CLAIMS
NSC ~ UNSUCCESSFUL CLAIMS
SRMMCF e K=7 ABHL(SRMCFTyLMSR.Kye891a2ya1) 50y A
SRMCFT=48/49/1.0/1.1/1.2 50610 T

SRMMCF - SUCCESSFUL CLAIMS MULTIPLIER FQOR
MALPRACTICE CLAIMS FILED

SRMCFT - STANDARDS RATIO MULTIPLIER FOR CLAIMS FILED
TABLE

LMSR — LEGAL MEDICAL STANDARDS RATIO

SUCCESSFUL CLAIMS

SCeKL=SCRK*MCFIP.K/TPC 51y R
SC = SUCCESSFUIL. CLAIMS
SCR — SUCCESSFUL CLAIMS RATID
MCFIP - MALPRACTICE CLAIMS FILED IN PPOCESS
TPC - TIME TO PROCESS CLAIM
NSC — UNSUCCESSFUL CLAIMS
SCR - SUCCESSFUL CLAIMS RATIO
MCFIP - MALPRACTICE CILAIMS FILED IN PRCCESS
TPC - TIME TO PROCESS CLAIM
SCReK=SCRN*SRMSCeK 53, A
SCRN=,.,41 53.1y C
TPC=2.0 53.2y C
SCR - SUCCESSFUL CLAIMS RATIO

SCRN = SUCCESSFUL CLAIMS RATIQ NORMAL

SRMSC - SUCCESSFUL CLAIMS MULTIPLIER FOR SUCCESSFUL
CLAIMS

TPC - TIME TC PROCESS CLAIM
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3 s sl e ol ok sk o e s ok okele ke ool sk el e o ek i kol e ook sk ok ok kK ok

MEDIA SECTOR
2 2k ok e ok e e sfeok o ool ook gk ek e ko ok ok ok ok ook

SSCK=SSC.J+(DT/TSSC)(SC,IK-SSCeJ) 544 L
S$SC=4800 54.1,
TSSC=1.0 54¢29
SSC - SMOOTHED SUCCESSFUL CLAIMS
TSSC - TIME TO SMOOTH SUCCESSFUL CLAIMS
SC - SUCCESSFUL CLAIMS
SCPR, K=SSCeK/PHY +K 55, A
SCPR - SUCCESSFUL CLAIMS PHYSICIAN RATIO
SSC — SMOOTHED SUCCESSFUL CLAIMS
PHY - PHYSICIANS
SCMCM.K=TABHL { SCMCMT,SCPR.Ky0y.100,.02) 569 A
SCMCMT=0/1.04/1.6/1.95/2c2/2.3 56419
SCMCM - SUCCESSFUL CLAIMS MULTIPLIER FOR CURRENT
MEDIA

SCMCMT - SUCCESSFUL CLAIMS MULTIPLIER FOR CURRENT
MEDIA TABLE

SCPR - SUCCESSFUL CLAIMS PHYSICIAN RATIOQ
CMe K=CMN#=SCMCM.K*UMCM. K 57y A
CMN=1,.,0 57.1%

CM - CURRENT MEDIA

CMN — CURRENT MEDIA NORMAL

SCMCM =~ SUCCESSFUL CLAIMS MULTIPLIER FOR CURRENT

MED IA

UMCM — UNDERSTANDING MULTIPLIER FCR CURRENT MEDIA
PMeK=SMOOTH(CM.K s TPM) 58, A
PM=1.0 58.1’
TPM=4¢5 58621

PM - PERCEIVED MEDIA

CM = CURRENT MEDIA

TPM — TIME 70 PERCEIVE MEDIA

33t 3k e s 3 ki e sfe Xk ek ok ek ok Ak Aok ok KR Kk R RO ROE R RFR KRR

CASH FLCW SECTOR
3 e e 0 e oo el ko o sk e ok oo e o of obe b o e o ot e Sk e ok ke s ok ok Ak

CDAK=ACDA*DAGK 59, A
NCDA=6.5E9 59. 1'
ACDA=25.,0 590 2y
CDA - COST QF DEFENSIVE ACTS
ACDA -~ AVERAGE CGST OF DEFENSIVE ACT
DA - DEFENSIVE ACTS
NCDA - INITAL COST OF DEFENSIVE ACTS
SMCF K=SMCF+J+(DT/TSMCF) {MCF . JK-SMCF.J) 60, L
SMCF=11300 60.1,
SMCF -~ SMOQOTHED MALPRACTICE CLAIMS FILED

TSMCF - TIME TO SMOOTH MALPRACTICE CLAIMS FILED
MCF - MALPRACTICE CLAIMS FILED

[ Nwl

112
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DSMCF.K=DSMCF.J+(DT/TSMCF)(SMCF.J—DSMCF.JI 6ly L
DSMCF=10000 6l.1y N
TSMCF=1,0 6l.2, C

DSMCF - DOUBLED SMOCTHED MALPRACTICE CLAIMS FILED
TSMCF - TIME TO SMOOTH MAILPRACTICE CLAIMS FILED

SMCF — SMOOTHED MALPRACTICE CLAIMS FILED
TRENDeK=(SMCFeK~DSMCFeK)/TSMCF 62y A
TREND - TREND IN MALPRACTICE CLAIMS FILED
SMCF - SMOOTHED MALPRACTICE CLAIMS FILED
DSMCF - DOUBLED SMOGTHED MALPRACTICE CLAIMS FILED
TSMCF - TIME TO SMOOTH MALPRACTICE CLAIMS FILED
XMCF eK=SMCF K+ (TSMCF+XTIME)*TREND.K 63, A
XTIME=3.0 63.1y C
XMCF — EXTRAPOLATED MALPRACTICE CLAIMS FILED
SMCF - SMOOTHED MALPRACTICE CLAIMS FILED
TSMCF - TIME TO SMOOTH MALPRACTICE CLAIMS FILED
XTIME - EXTRAPOLATICN TIME
TREND -~ TREND IN MALPRACTICE CLAIMS FILED
MI eK=MIN*XMCF«K/MCFN 64y A
MIN=250E6 64ely C
MCFN=12000 €429 C
MI - MALPRACTICE INSURANCE

MIN - MALPRACTICE INSURANCE INITIAL

XMCF - EXTRAPOLATED MALPRACTICE CLAIMS FILED

MCFN - MALPRACTICE CLAIMS FILFD INITIAL
CDM.K=CDAK+MI K 65, A

CDM - CCST OF DEFENSIVE MEDICINE

CDA - CCST OF DEFENSIVE ACTS

M1 - MALPRACTICE INSURANCE
CMC o K=CGPP*PHY +K 66, A
CGPP=65E9/PHYN 6bsly N

cMC - COST OF MEDICAL CARE

CGPP — COST GENERATED PER PHYSICIAN

PHY - PHYSICIANS

PHYN - PHSICIANS IN PRACTICE INITIAL
DCPTC.K=CDMeK/CMC oK 6Ty A

DCPTC - DEFENSIVE COST PERCENTAGE CF TOTAL COST

COM - CCST OF DEFENSIVE MEDICINE

CMC - CGST OF MEDICAL CARE
PPC.K=SMOOTH{DCPTC.K,TPCCST) 68y A
TPCOST=1.0 68e1ly C

ppC - PERCEIVED PERCENTAGE COST

DCPTC ~- DEFENSIVE COST PERCENTAGE OF TOTAL CCST
TPCOST - TIME TO PERCEIVE COST
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aje 3 ofeade ok el e ofe ok 3 ok jeale ok ok e sl e dealk e o e ek sl 3k ook ek ke ok ek Sk ok K

UNDERSTANDING SECTOR
e sk ool e e el ook ok ke ok ok ookt ook sk ek ook ok ke kokok ok

DLUK=TABHL (DLUT 4PPCeK 30945501} 69, A
DLUT=20/25/40/65/80/90 69.1,
oLU - DESIRE LEVEL OF UNDERSTANDING
DLUT - DESIRED LEVEL OF UNDERSTANDING TABLE
PPC - PERCEIVED PERCENTAGE CCST
LUK=LU s J*DT*NRED. JK 70, L
LU=25.0 7061
LU - LEVEL OF UNDERSTANCING
NRED - NET RATE OF EDUCATICN
NREDeKL=(DLUK-LU.K)/TAED 71, R
TAED=2.0 Tlel,
NRED - NET RATE OF EDUCATION
DLU — DESIRE LEVEL OF UNDERSTANDING
LU - LEVEL OF UNDERSTANDING
TAED - TIME TO ADJUST EDUCATION
UMDA .K=TABHL (UMDAT 4LU. K, 04100, 25) 72y A
UMDAT=2o0/140/¢50/e30/425 72.1,
UMDA - UNDERSTANDING MULTIPLIER FGR DEFENSIVE ACTS
UMDAT - UNDERSTANDING MULTIPLIER FOR DEFENSIVE ACTS
TABLE
LU - LEVEL OF UNDERSTANDING
UMPR.K=TABHL (UMPRT yLU.K, (4100, 25) 73y A
UMPRT=,8/140/1¢35/1.75/2.0 T3.1y

UMPR - UNDERSTANDING MULTIPLIER FOR PATIENT
RAPPORT
UMPRT - UNDERSTANDING MULTIPLIER FCR PATIENT
RAPPORT TABLE
LU - LEVEL OF UNDERSTANDING
UMCM,K=TABHL (UMCMT yLU.Ky0,100425)
UMCMT=1.25/160/487e7/.7
UMCM - UNDERSTANCING MULTIPLIER FOR CURRENT
UMCMT - UNDERSTANDING MULTIPLIER FCR CURRENT
TABLE
LU - LEVEL OF UNDERSTANDING
UMLIoK=TABHL (UMLIT yl.Ue Ky Oy 100,y25)
UMLIT=141/1.0/¢957/490/.90
UMLI - UNDERSTANCING MULTIPLIER FCR LAWYERS

INTEREST

UMLIT - UNDERSTANCING MULTIPLIER FCOR LAWYERS
INTEREST TABLE

LU - LEVEL OF UNDERSTANDING

T4, A

T4oly
MEDIA
MECIA

75, A
750 1!

114
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*****#*#***#********************************

LAWYER SECTOR
2 o ook o ke e ek ok ek ok ok ok ok ok R ok SRk R Rk kR R K

LI[.K=LIIN*MMLI.K*UMLI.K*XMLI.K 76+ A
LIIN=1.0 7661
LII - LAWYERS INTEREST INDICATED
LIIN — LAWYERS INTEREST INDICATED INITIAL
MML I - MEDIA MULTIPLIER FCR LAWYERS INTEREST
UML] - UNDERSTANDING MULTIPLIER FOR LAWYERS
INTEREST
XML I - EXPERIMENTAL MULTIPLIER FCR LAWYERS
INTEREST
XMLI-K=CLIP(XLIF.l.D.TIME-K'LISNT) 77, A
XMLY -~ EXPERIMENTAL MULTIPLIER FCR LAWYERS
INTEREST
XLIF — EXPERIMENTAL LAWYERS INTEREST FACTCR
LISWT = LAWYERS INTEREST SWITCH
MMLI.K=TﬁBHL‘MMLIT,CM.K'O'2.0|05) 781 A
MMLIT=.7/.8/1.0/1e3/1.5 T8¢ 11
MMLI - MEDIA MULTIPLIER FOR LAWYERS INTEREST
MMLIT - MEDIA MULTIPLIER FOR LAWYERS INTEREST TABLE
CM - CURRENT MEDIA
ALT K=SMOOTH(LII «K,TALI) 79, A
TALI=1.5 791y
ALIT - ACTUAL LAWYERS INTEREST
LIT - LAWYERS INTEREST INDICATED
TALI - TIME TO ADJUST LAWYERS INTEREST
LIMMCF.K=TABHL(LIMCFT7ALI.K-.50.1.501.25) 80, A
LIMCFT=.75/.82/1.0/1.2,1l3 8¢l
LIMMCF=1.0 80e 29

LIMMCF — LAWYERS INTEREST MULTIPLIER FOR MALPRACTICE
CLAIMS FILED

LIMCFT — LAWYERS INTEREST MULTIPLIER FOR MALPRACTICE
CLAIMS FILED TABLE

AL1I - ACTUAL LAWYERS INTEREST

****************#**************** Aok o ok 3k Xedk g A

PARAMETERS FOR BASIC RUN AND RERUNS
ek ek s sk ok ek ol R KRR o R R R R R R R ROR R d ROk

NHIMCA=1.00 80c 81
NHIMCL=1.09 8U.9,
XFPR=1.0 8l.1ly
XDAF=675 8le29
XLIF=.75 8l. 3,
NHIMCA - NATIONAL HEALTH INSURANCE MULTIPLIER FOR

CONSIDERED LEGAL ACTIGN
NATIONAL HEALTH INSURANCE MULTIPLER FOR
: CONSULTED LAWYER
XFPR - EXPERIMENTAL FACTOR FOR PATIENT RAPPORT
XDAF EXPERIMENTAL DEFENSIVE ACTS FACTOR
XLIF — EXPERIMENTAL LAWYERS INTEREST FACTOR

NHIMCL

c

—

OO0 0

115
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% 2 33 3 ol 33k ek a2 ol ok sk sl e o e ok g ok sl ok ok ek 3ok Bk 3k Kk ko

SWITCHES SET FOR BASIC RUN
e sk ok e ek ok e ok ok ek ok ok ek ek ko ok o okl Rk R Ak kR R R ek

NHISWT=100

XDASWT=100

PRSWT=100

LISWT=100
NHISWT - NATIONAL HEALTH INSURANCE SWITCH
XDASWT — EXPERIMENTAL DEFENSIVE ACTS SWITCH
PRSWT =— PATIENT RAPPORT SWITCH
LISWT - LAWYERS INTEREST SWITCH

*********************************#**********

CONTROL CARDS
e oo e ik ek ok ek sk skl ol skok kR Rk ok et kR ko ok ok R kR K kK

DT=.1
LENGTH=20
PRTPER=2,0
PLTPER=6¢5

8leSy
82. 11
82429
82.3'

8245
83. 1’
83.29
83.3,

OO0

aNekaNe!
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