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Abstract

The current focus on Health Care cost control has been from the perspectives of the
inputs to the system; namely physician charges, hospital charges and drug costs. This
paper attempts to present an outcome driven analysis of HealthCare costs to show that
focusing in the outcomes and then on the Microstructure of procedures allows for the
development of significantly different policy alternatives. We first develop a model for
the demand side of health care and demonstrate that demand can be controlled by
pricing, namely exogenous factors, as well as by endogenous factors relating to the
management of the Health Care process in the United States. We then address several
issue on the supply side, starting first at the quality issue and then in terms of short and
long term productivity issues. Health Care is a highly distributed process that is an ideal
candidate for the distributed information infrastructures that will be available in the
twenty first century. It is argued that it is through these infrastructures that productivity
can be most effectively addressed. Finally we present a proposal of Health Care
management and provision that views the providers of coverage as Common Carriers that
are based upon older concepts but that more efficiently and more equitably provide
service.

1.0 Introduction

The current mode of analysis of HealthCare expenses is based upon the analysis of the microstructure,
namely the unit costs. Thus, the effort is on reducing the cost per visit, the administrative costs, the cost per
procedure and the other such micro cost elements. In contrast, there have been several studies performed
that have addressed the HealthCare system from a macro approach. Specifically, viewing HealthCare
delivery from the perspective of the diseases and disorders that lead to morbidity and mortality. This paper
takes the latter approach and using this then looks at the micro approach. From this, therefore, one can then
obtain a more effective means to develop public policy alternatives to HealthCare.

We begin by considering the three level approach to HealthCare; disorders and diseases, procedures and
unit costs, providers and payment systems. Figure 1.1 depicts the elements of these three layers. Let us
consider these in some further detail:

Diseases: These are the ultimate drivers in any health care system. Clearly, reducing diseases, reduces the
demands on the system, no matter what the unit costs are. There are many things that can be done to reduce
the disease profiles of a society, from immunization, to education to extensive screening and testing. It will
be argued in this paper that the current mode of health care delivery inadequately addresses all of these
three strategies to input or demand reduction. As a measure of the elements in this category we shall use
the 1ICD-9 list of diseases and disorders.
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Procedures: The procedures are the set of medical intervention steps taken from the time the patient
presents with the set of initial symptoms until resolution. The current CPT codes represent an adequate list
of typical procedures. With procedures there are two factors; the number and type of procedures performed
and the unit cost per procedure. Of the latter, the unit cost is composed of labor, overhead and other costs.
Thus to reduce costs, the number of procedures per disease can be reduced, the unit costs can be reduced or
the elements of the unit cost. We shall argue that there are elements of the unit cost that are directly
amenable to cost reduction. Unfortunately, the procedures are less amenable.

Providers: The providers are the third leg of this process. The providers pay in one of several ways. The
independent third party insurers pay on a fee for service basis, Medicare pays on a DRG basis for hospital
care, and Medicaid pays a low total fee schedule rate. There are costs for the payment element. The costs
are the direct costs of the insurer but there are also the indirect costs of the physician and all other players
in the food chain. Specifically, as we shall show, 30% of all Medicare claims in New York are rejected on
first pass. Ultimately physicians give up totally on 20%. This just increases the burden on third party
payers.

Figure 1.1 Paradigm of Micro and Macro Analysis

MICRO/MACRO HEALTHCARE ANALYSIS

CARDIO CANCER PULMONARY GASTRO
SURGERY DIAGNOSTIC PHYSICIAN DRUG
MEDICARE INSURERS MEDICAIDE PERSONAL

In this study we shall first focus on the patient and the disease process, recognizing that it is the driver of
the total health care economic process. Specifically we shall focus on demand. Then we shall focus on the
unit cost elements in the process. We shall examine the totality of unit costs and then detail the cost
elements showing where significant savings may be made. Finally we shall detail the results on new and
innovative payment structures.

The study ends with a set of detailed policy recommendations in each of these three areas. The study is
fundamentally based upon a detailed economic model that is built around this fundamental paradigm of
three layers.

As we move forward, Figure 1.2 will be used to demonstrate the interaction between all of the players in

this study. From an economic point of view we must evaluate the effects and impacts on all of the players
in this area. From a public policy perspective it is necessary to determine the impact on the players in the
dynamic of the delivery of quality health care.
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Figure 1.2 Key Players and Linkages

The relationship of each of these players is key to understanding how to change, by policy factors or

inherent controls, the overall costs structure. Health care must be viewed from both the demand and supply
side. The over-riding goal is demand reduction for the improvement of quality of life.

To develop the policy issue we pursue a five point analysis. Specifically;

Epidemiological: First we review the epidemiological factors in this process. The demographic base of
health care consumers if one of these elements. The second element is the distribution of diseases in this
population. The argument made in this paper is that it is the demographic and disease profile that drives the
entire process and not the unit costs., The unit costs are a reflection of internal operational efficiencies or
inefficiencies.

Measurement and Management: Having established the basis of diseases and demographics as the
ultimate driver, we then demonstrate how this can be measured on a micro basis and how this measurement
process can be tied to quality of care delivery. We argue that price control is not the issue. Efficiency,
productivity, and quality of care are the factors. We further argue that to better understand the direction to
go in restructuring the HealthCare establishment it is necessary to do so in a fashion that ensures quality
care. To provide quality care and in turn gains in productivity requires a paradigm shift in measurements
regarding the results. This is a critically new mode of observation.

Technology Factors: Technology is the enabling agent for introducing productivity changes. The current
approach to HealthCare is highly fragmented and there is a great deal of criticism of the technology that is
applied. We develop a technology policy direction and provide three cases for study of how a totally
integrated technology system and approach can achieve significant productivity gains.

Operating Cost Elements and Control: The epidemiological elements of the study show where the
drivers are for the HealthCare field. The cost elements show where the expenses are going. The approach is
to drive down the drivers as inputs to the HealthCare system, and to then also reduce the unit costs through
productivity. Having shown the impact of technology, we then, in this area, develop a broad set of rules for
the management of the cost side. Again, measurements and management of the quality of care and the
process of care is the key element.

Policy Implications: Herein lies the most difficult choice to proceed. Policy relates to who gets what and
who pays for what. We first develop a philosophical alternative base for the delivery of HealthCare. It is
essential to understand what the underlying world view is that we are using in approaching HealthCare and
from that see if committing world views lead to the same results. We develop an approach to policy
development that uses the deconstructionist approach taken in other areas.
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2.0 A Health Care Demand Model

The first step in developing an analysis and set of policy alternatives for Health Care is the development if
a violable model for the demand function for this area. In this section we develop such a function and show
that it is a complex interrelationship between the underlying population dynamics, the genetic structure of
the population, how well it currently takes care of itself, and how well it can do, so in the future.
Specifically, we develop a dynamic demand model that also combines the cost factors in the demand
model. There are three factors that must be considered in such a model;

(i) Underlying structure of zero cost demand. namely, how health is the population and what is the unit
demand at a zero cost structure.

(if) Dynamics of zero costs demand are related to actions taken today and their effect on the demand at a
latter time.

(iii) Cost sensitive demand can be obtained through free market pricing information and the implications of
procedures on price.

We first review some epidemiological factors and then develop the zero cost based model. Finally, we use
studies of cost based demand to structure a cost based model.

2.1 Epidemiological Factors

The overall epidemiological factors are the basis of the macro approach. In this section we review some of
the key factors that show where the funds are currently flowing in the context of diseases, rather than
procedures. In the context of the data recorded, the approach is to focus on the ICD-9 data rather than the
CPT codes, which are micro and procedure related.

Figure 2.1 depicts the comparison of the number of patient discharged from hospitals in 1987 for the
indicated diseases. The following observations are important.

e Circulatory diseases are the dominant diseases. Almost three to one to neoplasia, the circulatory
diseases take the most significant toll.

e Digestive, respiratory and injury admissions are also greater than neoplasia.
e AIDS is not even listed in this category. In 1992, the AIDS related discharges is estimate at less

than 100,000, which is a factor of ten less than the smallest on this chart, namely for endocrine
disorders.
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Figure 2.1 Hospitalization Rates Based upon Major Diseases
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Now when one focuses on neoplasia, there are four major neoplasia that dominate; lung, breast, colon and
prostate. The prostate rate is almost that of females, both in occurrence and in mortality. The colon rate is
more comparable, and the lung rate is still disproportionate.

The following observations can be made:

e Lung cancer is primarily caused by the use of tobacco. It is estimated that there is a twenty year
gestation period and that if tobacco is eliminated that this carcinoma can be reduced by a factor
of one hundred.

e Breast cancer can be reduced in mortality and morbidity by effective mammography.

e Colon cancer can be eliminated by bi-annual colonoscopy. It also has a twenty year gestation
period and has been noted by Vogelson it can be eliminated if the polyp, adenoma, is removed
before turning into an adenocarcinoma in situ.

e Prostate cancer can be eliminated by the use of the PSA test, the prostate specific antigen. PSA

allows for early detection and reduction of mortality to a very low number and a dramatic
reduction in morbidity.

Figure 2.2 Rates per 100,000 of Primary Cancers

M incidence/Male
Bincidence/Female
W Mortality/Male
80 OMortality/Female

Lung Breast Colon Stomach Skin Pancreas Prostate Bladder

The greatest disease in terms of mortality and morbidity is cardiovascular diseases. These diseases, as
shown in Figure 2.3, account for the most hospitalizations and a dominant portion of the health care
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budget. Acute MI, Atherosclerosis, and ischemic disorders are heavily related to smoking and diet. In
effect they are manageable through careful and consistent monitoring, management and care.

Figure 2.3 Cardiovascular Rates

AcuteMI Atherosclerotic  Ischemic  Dysrhythmias  Congestive Stroke

Gastrointestinal disorders rate third in the overall categories. These are generally not related to direct
external impacts although they are related to stress and possibly diet.
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Figure 2.4 Gastrointestinal Diseases
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In the following section we shall take this disease rate structure and blend it into the cost base. We can see
from the above summary, however, that there are a finite set of diseases that contribute to the most
significant costs. The most common being the top five cancers (lung, breast, colon, prostate, and
lymphatic), and heart diseases. These are the big hospital expenditures. They yield the most costs in the
system. The total expenditure based upon the 1992 HHS expenditure base are shown in the following
chart:

50 198%2% 194 M Hospital
%

O Physicians and Lab
HAdmin&Ins
ODrugs

E Nursing

O Dental

EHome

B Durables

W Research

7%

6%

M Construction
H Other

What this chart tells us is simple. The dominant expenses are related to physician and hospital care. As we
shall see, this care costs a great deal because of the infrastructure. These costs are controllable, and it will
be the goal of this paper to show how these controls can be effected. We cannot expect to achieve costs
controls by making people better. We must focus on controlling costs by doing things better.

2.2 Zero Cost Demand Models
The zero cost demand model takes into account many factors of demand that are endogenous factors.
Specifically, let us define the probability that a person will get a certain disease at a certain time as

conditioned on the following factors:

(i) Demographic: The age, sex, education, and their demographic factors will be a condition. Let us define
the demographic factors by the general vector, d.

(i) Genetic: The genetic makeup of a specific population will also presuppose an individual for a certain
disease. It is known, colon cancer, melanoma, heart and cardiovascular diseases are all genetically linked.
Let us define the genetic factors by the general vector, g.

(iii) Environmental: There are similarly environmental factors, such as sun exposure, pollution exposure,
food additives, etc. that will pre suppose one for disease. Let us define these factors by the vector, e.
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(iv) Life Style: Let us define these factors by the vector, s.
(v) Health Care Availability: Let us define these factors by the vector, a.
(vi) Price or Cost: Let us define these factors by the vector, c.

Finally, let us define a disease, or disease state, m, as a certain disorder or set of disorders. Then we can
define the probability density of a disease given the set of conditioning variables as:

p 61@ ,0,8,5,C, p;t '_:)Qrobability_ density

Now, the probability of a disease m, in period T, say a year, is given by the following:

pé‘b W% %@é&;,e,s,c, p/t Xjﬁgdedsdc

What this states is that there is an underlying random process system that can be modeled and that these
probabilities can be developed and furthermore that there is a control process that can shift the sets of
probabilities.

Let us consider a set of examples. Start with the demographic factor, d. We know that with birth and death
type dynamics in the population that the d vector distribution is of the dynamic form;

o&

Here we assumed that this function is independent of the other variables. However, we know that this can
be expended to include, g, and other factors. For each of the other viable we can generate a similar
equation for the dynamics. Specifically, if we define:

Then we have the general expression;

%zf&&:‘

Knowing these dynamics, we can then generate a model for the probability density for m; specifically, we
append m to the x vector;
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Then we can write;

% =L"(p:t);,L" = Forward _Operator

This states the following in simple terms;

e  The dynamics of the six general state variables can be determined from the dynamics of the
human population.

e The probability of any variable can be determined via the dynamics of the process and the
underlying relationship between the processes.

e The disease state are well defined statistically in a dynamic fashion through a random process
description.
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Now we can take this model and develop several key conclusions. Let us consider the following elements
in a population. Let N(t) be the total population at time t. The we have from the standard birth and death
equations:

% = AN (t) — ()N (1);

where; A(t) = birth rate, x(t) = death rate.
Now we also note that if this population is getting ill at a certain rate then we have;

N(m,t) = p(m/t)N(t) = percent with disease m at t;
and,;

#@®=[ p(mityy(m)dm;
where 77(m/t) is the death rate of disease m.

Let us now consider the costs associated with each element. Let C be the associated unit costs per disease
per person, and let us define the total costs as:

M
CTotaI (T) = sz N (m/T)
m=1

Let us assume that there are M diseases. Let us assume that we order them in ascending order of frequency,
namely;

m=1 ifp(m=21/T)> p(m=k/T);VKk;
etc.

The we can set the costs to;

Croa(T) =3 Cop(M/ TYN (1)

) m=1
=>.C,p,N
m=1

If the cost per disease is further ordered by the descending order of costs we may obtain another sequence.
Further is we order the sequence by total costs per disease per person we have;

Croa(T) =3 Cop(MIT)N (1)

m=1

M
= C"N;whereC" =C,_p,
m=1
However, in this case we do not have descending cost units.

Now consider two cases. Case 1 is the current costs, and Case 2 are the costs when we change the
distribution in disease states. We shall assume the following:
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Case 1: Existing Distribution
Let us assume the current distribution of diseases and costs per disease. Then the total costs are;

M

ClTotaI (T) = z Cm N

m=1
We can order these by decreasing costs per individual.
Case 2: Distribution After Health Redistribution
Let us now consider two disease states. Let k be colon cancer and let j be myocardial infarction. Let us
assume that we have a simple case where we perform a colonoscopy on each person every year and
through that we recognize and eliminate colon polyps from every individual. Let us assume that C of the
disease K is the costs per person of this colon cancer reduction. Let us simplisticallly assume that all people

eventually die, and that if it is not colon cancer it is a myocardial infarction. Then we move those from the
colon cancer file to those in MI. The costs are shifted as in the following equation:

M M
Cloa (T) =Y C"N =N(C*+C'+ > C™)
m=1 m=1,;m=Kk, j
The cost difference between case 1 and case 2 are:
1 k i 2 k i
CTotaI = Cl + Cll <or> CTotaI = Cz + CzJ

which simply stated is that merely "curing" one disease may do nothing more than shift the costs
elsewhere. This leads to the following theorem:

Theorem: (Fundamental Theorem of Health Cost Containment)
For any population, and any disease distribution and any costs profile, a reduction in cost can be achieved

if and only if the unit total costs are summarily reduced. No cost reduction is necessarily achieved by the
elimination of any single disease state without a commensurate in the second order disease state.
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3.0 Measurement and Management of Quality and Cost

Quality assurance in health care focuses on the issue of the effective procedures being applied for the
proper disorder. Cost containment focuses on the need to use the least number of effective procedures
while keeping quality at an acceptable level. This section addresses the confluence of these two issues and
recommends an approach that dynamically and adaptively co-opts the physician into the process of
assisting in both directions, while minimizing the inherent conflict.

This section also addresses the needs of the Health Care Payment Providers to assure the delivery of the
best quality service for the most cost efficient means. The objective of the processes developed in this
section is to define a set of methodologies that can provide for the analysis of and subsequent
recommendation of practice patterns for the delivery of quality health care at minimum cost levels. The
overall methodology is to use an existing base of physicians and to collect profiling and practice data from
this selected base. From this data the following key results can be obtained:

(1) Practice Patterns: These will be sets of correlation’s between presenting symptoms and the related
procedures. Practice patterns will be developed across patient profiles and not just across physician
profiles.

(2) Physician Profiling: This will be the provision of physician practice methods versus the practice
patterns of the patient group. In effect, physician profiling will allow for banding of practice patterns to
establish methodologies to recognize large variants in terms of treatment modalities.

(3) Practice/Physician Management Systems: The study will provide for several Architectures for
systems that will measure both patterns and profiles and will be designed to assure maximum quality of
care for minimum cost. The quality will be correlated with pattern analysis and the cost with relative
profiling.

(4) Economic Impact Analysis: The study will provide a detailed economic analysis of the impact of the
use of the proposed Architectures in the delivery of services via a Third Party Insurer.

(5) User Acceptance: A preliminary study of user acceptance will be part of the study. The users will be
both payment systems companies as well as physicians. Patient feedback will also be important.

The study methodology will use a selected and representative base of physicians and will use the system
as a means to collect data on a real time basis. The software will be modified to collect data and process it
to meet the profiles required for analysis. Specifically, two analysis systems will be developed;

(1) Practice Patterns: This system will track patients across a set of physicians and will also track the
patient through both in-hospital and out of hospital procedures (viz. radiological and lab studies). The
pattern will be on presenting symptoms and procedures performed. Cross correlation of procedures and
procedure sequencing will be performed. Consider the following examples which will be used to develop
the concept of Practice Patterns.

Example 1: A patient goes to a physicians office complaining of palpitations. The physician performs a
standard examination of the patient and then performs an ECG. The results are negative. The physician
then sends the patient to the hospital to perform an echocardiogram and to perform a Holter monitor test.
The echocardiogram presents the findings of a mitral valve prolapse and the Holter demonstrates a
ventricular premature contraction from an ectopic pacemaker. The patient is then placed on beta blockers
to control the arrhythmia and sent to a cardiologist for further examination. The cardiologist then
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determines that surgery should be performed to repair the mitral valve. The surgery is performed and the
patient has an uneventful recovery.

Example 2: A patient presents with a family history of colon cancer. A sigmoidoscopy is performed
annually but the patient has a first degree relative and two second degree relatives who have died of colon
cancer. The patient is referred to a gastroenterologist who performs a colonoscopy using s flexible
endoscope. The findings are negative. The procedure is recommended biannually henceforth.

Example 3: A patient goes to a physician complaining of non-specific symptoms in the naso and
oropharyanx. The patient complains of "feelings" of blockage, swelling, and obstructions. The physician
sends the patient to an otolaryngogoligist who performs an endoscope exam and sinus X-rays. The results
are negative. The patient still has the symptoms. The patient begins to suffer weakness and a noticeable
increase in the white count. The physician performs a wide variety of diagnostic tests with no results. An
MRI is suggested for the brain, cranial nerves, and lower brain stem, along with all sinus cavities. The
results indicated a wisdom took that has pierced the paranasal sinus and resulted in a staph infection. The
patient undergoes surgery, hospitalization and medication

There are three elements common in each of these three scenarios; presenting symptoms, diagnoses, and
procedures. Figure 3.1 depicts the process of symptoms, diagnosis, procedures, and diagnosis. Let us
define PS as the presenting symptom, CD as the current diagnosis, and CP as the current procedure. Then
Figure 3.1 depicts the dynamics of this process.

Figure 3.1

e ot . o

In the above Figure we show the progress from presenting symptoms, through initial diagnosis, through
procedures and to final diagnosis. The purpose of the Figure is to demonstrate the sequential and iterative
nature of the physicians handling of the patient. We can look at these three variables in several ways. These
ways will lead to Practice Patterns. The analysis classes are as follows:

Class I: Presenting Symptom { P S*, CD, CP }

In this class we start with a constant PS and shows the number of CD and CPs that correspond to this PS.
This is shown in Figure 3.2.
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Figure 3.2: Class | Results

On this Class | chart we depict, for a fixed PS the set of possible CD and the set of CPs that are performed.
The height of the elements shows the frequency that this {CD, CP} pair is found in this PS. Another way to
view the Practice Pattern is to look at clusters from the perspective of Presenting Symptoms. These are
shown in Figure 3.3.

Figure 3.3 Class | Practice Pattern

PRACTICE PATTERNS

PS=SYNCOPE

PS=ARRYTHMIA

&

PS=DYSPNEA

CpP

CD

The above Figure depicts a set off critical factors in the delivery of HealthCare. Specifically it notes that if
there is a PS of some fixed nature, then there are a set of CP and CD that typically match this PS and
furthermore, there are probabilities that these sets occur. This is the basis of differential diagnosis. This
also is the basis of determining whether a physician is effectively and efficiently performing Procedures to
determine the proper diagnosis and effect the proper cure.

Class I1: Current Diagnosis { P S*, CD*, CP }

In this class we fix the current diagnosis. Specifically, we also fix the presenting symptoms along with the
diagnosis. Then the variable is the Procedure. Thus we fix PS and CD and vary CP. We show this in Figure
35.
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Figure 3.5

CD

cpP

What the above Figure shows is that for a fixed set of presenting symptoms and a fixed set of current
diagnosis there are a set of current procedures that are commonly found. From a HealthCare perspective
this is a measurement tool that allows for the management of two items; cost containment and quality of
care. From the cost containment perspective, this methodology allows for the measurement of all
procedures and to determine if a single physician has gone beyond the bounds consistently with the
application of excessive procedures. From a quality perspective, the opposite can b done. Namely, is a
single physician not performing a set of procedures for the symptom/diagnosis pair.

Class I11: Current Procedures {P S, CD, CP*}
This is a default case that has no current significance.

(2) Physician Profiling: The system can track within physician groups, the variance of procedures. The
system allows for the development of clustering methodologies to allow for the selective analysis of
whether a specific physician is performing within accepted pattern norms.

Practice Patterns, Quality of Patient Care, Physician Profiling and Cost Containment are four major related
areas that of current concern in the overall delivery of Health Care. All too often there is the implicit
assumption that Quality of Care may suffer at the reduction of cost factors in the delivery of service.
However, studies have shown that certain practice patterns can be impacted upon that may directly reduce
costs while at the same time maintaining equal or better levels of patient care quality.

Practice Patterns are a set of specific actions that are commonly grouped in addressing the resolution of a
set of presenting symptoms and the establishment of the protocols necessary to address the current
diagnosis. The Physician Profiles are the second set of statistical data sets useful in overall analysis. We
combine these in an integrated electronic data analysis and transaction driven approach.

The system objectives are twofold. First, to determine a set of measurement schemas that will integrate the
factors of care and cost that can be used in a proactive fashion to minimize the overall deliver costs of
health care. Second, to develop a methodology and framework for the implementation of a system that will
be both accepted and implemented as an industry standard in the management of effective health care
delivery.

The system methodology focuses on the impact such a system will have on the three key players; patient,
physician, and payer . On the patient, the focus is on three variables. They are;
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(1) Quality of Care: This is achieved on the basis of monitoring the mortality and morbidity as well as the
development of the appropriate measures of patient quality of care. Such qualities of care may require
closer and ongoing contact with the patient.

(2) Cost of Service: This measure determines the cost to the patient directly and indirectly of the service.
The cost will be determined on the sequence of procedures and their absolute and relative cost structures.
The propensity to use and follow suggestions is measured. It is not the intent to supply any direct feedback
to the patient in terms of procedure cost or efficacy as part of the patient self selection process. Latter
studies may be performed to determine if the patient, themselves, may provide a control node in the
determination and control of overall health care costs.

(3) Perception of Control: The intent is to determine if the patient has a view of the ability to control the
expenditure process or that of quality of care. This measure will be important when viewing the overall
ability to control costs at all points.

The system provides impact on the physician in the following areas.
(1) Quality of Care: Does the availability of procedure profiling and cost factors have an impact of the
quality of patient care available. How will the physician determine that impact and how does the physician

measure the quality of care.

(2) Cost of Service: Can the physician use the unit costs and the total procedure set costs as a means for
determining the overall sets of procedures that should be performed for a given acceptable level of quality.

(3) Relative Practice Pattern: Are practice patterns alterable with the availability of suggested results.
Will a computer based system provide the basis for that stimulation.

(4) Practice Impact: What are the impact areas in a practice to make such a system effective. Does this
reduce or increase costs in other areas. How does a system or service of this type make the physician more
productive on an overall basis.

The overall objective is the need to ensure that cost containment for quality care delivery can be
maximized. Cost containment is a process that is not just focused on a single control point for a procedure
but a more holistic approach to evaluating patterns and their implications to quality of HealthCare delivery.
(1) Quality of Care: All quality measurements as appropriate for patient and physician.

(2) Cost of Service: The ability to create control nodes in the delivery system, via the physician or patient,
to monitor and control the overall cost of delivery. The intent is to manage the process as a total entity, and

not just provide local cost minimization. To manage, it is first necessary to measure, and then monitor.

(3) Measurements Available: The measurement process supports the cost effort. Clearly the physician
profiling and practice pattern analysis is essential as is the related unit cost analysis.

(4) System Alternatives: The approach has shown how to understand the alternatives to implementing the
system. These alternatives clearly have impacts on cost, acceptance and expansion. This study will include
a detailed analysis of these.

(5) Overall Acceptance: Acceptance by patients and physicians is critical. The acceptance is at a
professional and personal level.

The key steps in the methodology are as follows:

(1) Selection Of Physicians
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(2) Establishment of Pattern Data

(3) Establishment of Profiling Data:

(4) Development of Software interfaces

(6) Selection of Patient Base

(7) Capture of Data

(8) Analysis of Data

(9) Development of Results
The Pattern Data includes but is not limited to the collection of the following fields of data, indexed on a
per patient basis.

Patient_Name

Presenting_Symptom

Presenting_Date

Contact_Date

Procedure_N

Result_N

Diagnosis_N
The intent is to be able to capture patient data, indexed by patient and sequenced on time of occurrence,
and also indexed on physician. For example, if we consider the collection of ICD9 and CPT codes alone,
then we can view a single patient sequence as follows. Let the index J represent a patient, let the index K,L

or M represent a specific physician, and let the index N represent the time sequence, where N=1 to Npjax-
Then a sample collection of patient data may appear as:

{1CD(J,K,1), CPT(J,K,2), CPT(J,L,3), ICD(J,K,4),CPT(J,K,5), ICD(I,M,6), CPT(J,M,7), CPT(J,M,8),
ICD(J,K,9) }

This sequence demonstrates a sequence of diagnosis, tests, and a final diagnosis that led to resolution. This
sequence is on a single patient.

From this data, we can then assess the clustering of CPT's, for example, when the presenting ICD, namely
ICD(J,K,1) is constant, as the Practice Pattern. Thus we define a practice pattern as, P(ICD(J,K,1)), as:

P(ICD(J,K,1)) = {{ CPT(J,L,N)}, for all that occur 99.5%}
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That is, a practice pattern is the set of all sequence sets that occur in response to ICD presented
99.5% of the time.

We can also assign an expected cost to each of these Practice Pattern sets. Specifically, knowing the costs
per CPT, we can develop an expected cost, EC(P(N)), where we define P(N) as a specific practice pattern.
Thus;

EC(P(N)) = Sum of Costs of all patterns weighted by frequency.
This cost factor and other statistical variates such as its variance may also be obtained. Thus if we further
define Var(P(N)) as the variance of the pattern P, and Dev(P(N)) as the standard deviation, we may then
ask another question. Specifically;
If we define P(N,p) as the practice pattern set of:

P(N,p) = P(ICD(J,K,1)=N,p)

where;

P(ICD(J,K,1)=N,p) = { {CPT(J,K,n)}, for ICD(J,K,1)=N and all that occur p% of the time}

then we may ask;

"What is the value of p% so that the actual cost C is less than a number Cryay % of
the time™

Namely, what set of procedure sets, or equivalently acceptable practice patterns, allow for cost
minimization. To be most precise, we must also bound this with a quality of care variable.

Profiling relates to the performance of the physician sets rather than the patient sets. Specifically, if we use
the same data sets gathered in the practice pattern analysis, then we can segment the data sets by
physicians. Specifically, we can chose physician K*

as a sample set and then consider the specific practice pattern sets;

P(ICD(J,K*,1),p)

We can then define a distance measure that allows for a cluster analysis procedure to determine if any
physician is at variance with accepted practice patterns. We can also take measures of cost effectiveness by
physician as well as quality of care measurements by physician. The latter are determined using standard
morbidity and mortality measures correlated by ICD sequences 1.

The techniques proposed in this study are those of cluster analysis and clinical trial statistical
methodologies. We will also apply standard cost measures, obtained from the database to determine the
cost measures. The quality of care measures will be obtained using standard morbidity and mortality data
available.

The system provides answers to the following sets of questions:

1(See Hennekens & Buring, pp. 61-62).
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(1) What is a statistically valid Practice Pattern methodology and is implementable in the general
physician population.

(2) Can Practice Patterns be obtained consistently and with accuracy via an electronic system.

(3) What are the cost and cost effectiveness factors with the deployment of a Practice Pattern
System.

(4) What is a statistically valid Physician Profiling System and is it implementable in the general
population.

(5) Can a Physician Profiling System be developed and operated consistently and with accuracy
in a dynamic fashion via an electronic system.

(6) What or who are the cost control nodes for the implementation of these systems. What
behavior modifications are necessary and how can they be implemented. What Point of Service
Systems will allow for the implementation of these concepts.

(7) What impact with cost control nodes have on Practice Patterns and Physician Profiling and
what will be the overall cost effectiveness. In addition, how implementable is the approach.

The system provides a first order economic and financial analysis of the impact that a system of the type
will have on the delivery of quality health care. The impact will include the effects on the patient, the
physician and the Third Party Payer. Previous studies have already indicated that cost savings of 13% are
obtainable by merely presenting cost data on procedures, even if there is only a single source of the
procedures (Tierney). Variants that can be studied are:

(1) Cost impact on procedure sequencing from single procedure providers.

(2) Cost impact on individual procedures when there are multiple providers.

(3) Impact on cost from pattern awareness to the physician.

(4) Impact on cost from individual profiling data provided to the physician.

(5) Impact on cost by patient participation in pattern awareness.

(6) Impact on cost by patient awareness of physician profiling.
These variants each determine a possible control node to the management of costs in the delivery of health
care. The two major controllers are the physician and the patient. The effects or response are the practice
patterns, the physician profiling and the cost elements. The patterns, profiles and costs, if provided in a free
market context, will also allow for free market cost competition and cost minimization. The results by
Tierney et al have clearly shown that a simple feedback to the physician controller with cost information on
a single procedure will result inn a 13% cost reduction on those procedures.

The Architectures for the delivery of this information include the following elements:

(1) Point of Service System: This is the physician station that is located at the point of service. It may be a
stand alone PC or just a Card reader with limited key annotation capabilities.

(2) POS Software: This will be an overview of the software resident in the POS hardware unit. The
approach is to use a like platform and develop an overall modular structure.
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(3) Networking: This will be the communications architecture to interconnect all of the stations.

(4) Human Interfaces: This will be the interface to the system, service, data etc. that will act as the control
node in the overall system. This interface must be effective in activating the changes in the behavior of the
physician and the patient.

(5) Central System: This is the major software resident in a server or at the third party insurer to support
all data capture, analysis, tracking and to facilitate transaction support.

(6) EFT Interfaces: Part of the acceptance is the ability to provide ease of reimbursement. The EFT,
electronic funds transfer system, assists in that process.

The methodology has outlined the system to estimate cost per procedure and the application of the
clustering of such costs. This analysis is a micro analysis of the underlying procedures. The macro cost
analysis that will be performed addresses several other areas:

(1) Physician Costs: What are the costs in current physician practices that would make the acceptance of
such a system of this type a productivity enhancer to the practice. Are there segments to the user base that
have higher acceptance factors.

(2) System Costs: What are the costs for the deployment of such a system. These costs are the
development costs, the unit deployment costs and the ongoing operating costs. The study will determine if
there are cost minimization attainable.

(3) Cost Effectiveness: This analysis will determine the cost savings is the implementer of the system.
Specifically it will provide the results of savings to cost and provide an effective rate of return on the
investment.

(4) Cost versus Quality: An analytical framework will be developed to provide a tradeoff analysis of the
cost and quality of care factor.
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4.0 Technology Factors

The HealthCare market growth is a result of several factors. First, there is clearly an "unmanaged" care -
system in place that leads to the escalating costs of HealthCare delivery. Second, the system has inherent
inefficiencies in that it is still managed in a twelfth century guild context. There are small practitioners that
manage small businesses that in reality in a mega-industry. Third, there is a disparity of care delivery that
results in exceptional care in certain areas in certain geographical locations with less than adequate care in -
other specialties in differing geographical locations.

The overall Goal of a healthcare reform can be simply stated.
""To ensure universal quality healthcare at the most cost effective price."

The three operative terms are universality, quality and cost. The plans developed in this portfolio are a step
toward s attaining this goal. They are all based upon a six point strategy, as described below.

(i) Productivity Improvements: Develop a system of healthcare delivery that fits paradigms of
comparable service businesses that measure and manage the delivery of service efficiencies and organize to
maximize this effectiveness. In essence, measure, organize, and remeasure to gain productivity.

(i) Cost Awareness: All health care professionals and the customers, the patients, should be aware of the -
costs or prices. Namely, the patient and the physician should be made aware to the cost of the sets of -
possible procedures and the risks. The patient and the physician as a team must make a cost effective
decision. Angiography as a means for diagnosing coronary disease is an expensive and risky procedure. -
Alternative therapies that address both the symptoms and the underlying disorder may be equally
efficacious if the patient and the physician are made aware of the costs. The physician must have that
awareness across procedures as well as providers. Thus lab tests must also be priced by test as well as by
vendor.

(iii)Alternative Awareness: The alternative procedures must be made aware to the patient. These
procedures are not only costs based but risk and efficacy based. MRIs are a very effective tool in
diagnosing disorders and have a low risk profile. Angiographies are invasive and have higher risks. The
patient must become part of the choice process along with the physician. The patient must become an
economic choice selector in the process.

(iv) Centers of Excellence: Not every hospital can perform heart transplants, kidney transplants, and
neurosurgery. The Center of Excellence strategy recognizes that large geographical areas need to join -
together to select what institution has which facilities. This is for both interventional as well as diagnostic
facilities. The New Hampshire plan is one that takes a total state view of such care, having a single tertiary
teaching hospital act as the primary center and refocus from that for other select centers. This clearly puts
the burden on the Hospital system and not just on the individual hospital.

(v) Electronic Transaction Intensive: Paperwork is the bane of healthcare. No other industry, other than
the regulated monopolistic telephone companies, can sustain the burden of the paperwork that exists in
healthcare. From the physicians office through the clinical and administrative realms of the hospital, there
is an excessive amount of paperwork. It is essential that electronic transaction systems be put in place that
are integrated and meet standards of interfaces. This will result in increased productivity, enable the
efficient use of centers of excellence, reduce the cost of creating and handling the paper, and allow an
enabling capability to measure, monitor and manage the expenditures, the productivity, and the quality of
patient care. Transaction systems, using both text and multimedia formats, are at the heart of the structural
reform.

(vi) Quality Care 