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HEALTH COST AVOIDANCE SYSTEM

FIELD OF THE INVENTION

[0001] The present invention generally relates to the field
of cost analysis for employer sponsored health plans, and
particularly to a system for projecting direct and indirect
health care cost savings which may be realized from specific
mitigating interventions taken for a complication of a dis-
ease.

BACKGROUND OF THE INVENTION

[0002] In the field of health care escalating costs are a
common concern for both the consumer and provider alike.
Numerous health care service/benefit programs, i.e., man-
aged care, group health, and the like, have attempted to stem
these rising costs by utilizing cost projection analysis tech-
niques. Traditionally, disease management companies only
provide employer sponsored health plans with consider-
ations of hard savings realized when calculating the impact
of their disease management programs. Thus, the disease
management programs quantify the direct costs associated
with a particular medical procedure, disease, and/or course
of treatment. The currently employed cost projection tech-
niques may only be providing a return on investment analy-
sis, based on these direct costs. While hard savings are
significant when measuring the effectiveness of a disease
management program, they are only part of a larger picture.
Unfortunately, the direct cost return on investment analysis
provides a limited view of the total costs which may be
associated with managing a disease. It is important to be able
to quantify all cost savings, including the costs related to the
avoidance and/or treatment of future complications which
may arise during the progression of a disease.

[0003] Beyond the direct health care costs of managing a
disease are the indirect costs, such as the costs associated
with absenteeism, presentism, and/or disability. Presentism
being that condition where the employee is at work but is not
productive. The productivity in the case of presentism may
vary from relatively small decreases in productivity to an
absence of productivity. These indirect costs, which are
commonly borne by employers who lose productivity due to
absenteeism and/or presentism and the employers who have
to pay for workers compensation due to disability, are often
not accounted for by the current cost projection techniques.
However, the indirect costs are not insignificant. For
example, the American Association of Clinical Endocrinolo-
gist Diabetes Guide, Vol. 6, No. 1, January/February 2000,
which is herein incorporated by reference in its entirety,
published a report stating that the total indirect costs in 1997
for diabetes was calculated at fifty-four billion dollars ($54,
000,000,000 USD). With the realization that this is only one
disease among many which may have significant indirect
costs associated with its progression and treatment, it is clear
that a more comprehensive cost projection model/technique
would benefit the field of disease management as part of an
overall health care plan. The potential savings associated
with improved health, effective preventative treatment and/
or the avoidance of complications which may arise from the
progression of diseases can be considerable.
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[0004] Additionally, it is often the case that many of the
complications associated with disease are mitigable to a
varying extent by proper course of treatment and/or an
effective disease management plan. Through such preven-
tative action the benefits of mitigating intervention activities
may be realized to the patient but also to the cost of
providing health care under a health plan. Unfortunately,
current cost projection modeling techniques may fail to
identify these types of indirect cost savings in a quantifiable
manner and therefore the cost savings projected may fail to
provide an accurate account of the benefit of these programs.

[0005] Therefore, it would be desirable to provide a health
care cost projection technique which is able to provide
quantified cost savings for both direct and indirect costs
attributed to a chronic disease. Further, a health care cost
projection technique which is able to quantify savings on
indirect costs associated with targeted mitigating interven-
tion activities taken for the treatment of the progression of
a disease is desirable for providing a more accurate reflec-
tion of the total cost savings which may be realized by an
employer sponsored group.

SUMMARY OF THE INVENTION

[0006] Accordingly, the present invention provides a
method for projecting health care cost savings/avoidance
based on the direct and indirect costs associated with the
progression of a particular disease. By determining cost
savings attributable to the attainment of desired clinical
outcomes achieved by targeted mitigating interventions for
a complication arising during the progression of the particu-
lar disease a more accurate cost savings/avoidance projec-
tion model is achieved. Therefore, the cost savings assump-
tions are applied to the successful achievement of clinical
outcomes through targeted interventions and demonstrate
the economic value of these clinical outcomes/targeted
interventions as part of a disease management program in
the context of direct medical expenses and indirect costs.

[0007] It is an object of the present invention to assist in
providing a systematic and comprehensive approach to
patient and/or disease management. Through use of the
present invention, patients may be provided with an indi-
vidualized care plan which may influence behavior, such
behavior influences being directed towards increased health
for the patient and cost savings/avoidance for the health care
plan provider by proper disease management which
accounts for the direct and indirect costs associated with the
progression of various diseases. Using a prevalence-based
focus on disease-specific behaviors that may have the most
significant impact on improving individual health the
present invention relates the achievement of desired clinical
outcomes/targeted interventions to the avoidance of compli-
cations, such complications are based on the progression of
a disease over time. By focusing on determining what
interventions have the most impact in improving a patient’s
health, future costs of complications of the disease may be
mitigated/avoided. The focused intervention strategy of the
present invention is based on a hierarchy of targeted inter-
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ventions which achieve a desired clinical outcome and have
the most impact upon the progression of a disease, particu-
larly the development of complications associated with the
disease.

[0008] In a first aspect of the present invention, a method
of projecting health care cost savings for a complication
associated with a disease includes determining an indirect
cost associated with the complication. Once the indirect cost
is determined then a mitigating factor associated with the
complication is determined. The mitigating factor is the
percent mitigable of the complication. Mitigation of the
complication occurs through the use of targeted interven-
tions that achieve desired clinical outcomes, which may
assist in reducing the risk of developing a complication
and/or reducing the amount of necessary treatment for the
complication. Utilizing the determined indirect cost and the
mitigating factor a projected indirect cost savings is calcu-
lated.

[0009] In a second aspect of the present invention, a
method of projecting health care cost savings for a compli-
cation associated with a disease includes determining indi-
rect and direct costs associated with the complication. A
mitigating factor is then determined and in combination with
the direct and indirect costs a total cost savings projection is
calculated. It is an object of the present invention to provide
cost savings projections for both direct costs and indirect
costs which may be utilized independently.

[0010] It is a further object of the present invention to
provide the cost savings projection method for various
complications associated with the progression of various
diseases. By providing and using the indirect costs associ-
ated with a complication of a disease, the present invention
provides a significant advantage over the prior art. The cost
savings projection of the present invention goes beyond the
limited return on investment analysis of direct costs typified
by current health plan cost projection modeling techniques
and gives quantifiable (return on investment) information on
direct and indirect costs associated with such things as
absenteeism, disability, and presentism. These indirect costs
may amount to billions of dollars per year lost to providers
and consumers of health plans. With the cost savings pro-
jection enabled by the present invention, the employers
and/or consumers are provided a more detailed and accurate
account of all the possible benefits, related to direct and
indirect costs, of various alternative care strategies before
having to implement them.

[0011] In a third aspect of the present invention, a com-
puter readable set of instructions (software program) allow-
ing for the projection of health care cost savings for a
complication associated with a disease, is provided. A first
instruction determines a direct cost savings associated with
the complication and a second instruction determines an
indirect cost savings associated with the complication.
Using these determined values a third instruction calculates
a projected total cost savings which may be associated with
the complication.
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[0012] Tt is an object of the present invention to present a
method of non-claims based calculation of savings which
applies cost savings assumptions to the successful achieve-
ment of clinical outcomes/targeted interventions. This
allows the present invention to provide program benefit
information to those employer sponsored health plans which
do not have credible population pool size.

[0013] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restrictive of
the invention as claimed. The accompanying drawings,
which are incorporated in and constitute a part of the
specification, illustrate an embodiment of the invention and
together with the general description, serve to explain the
principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The numerous advantages of the present invention
may be better understood by those skilled in the art by
reference to the accompanying figures in which:

[0015] FIG.1 is a block diagram illustrating a method for
projecting health care cost savings for indirect costs in
accordance with an exemplary embodiment of the present
invention;

[0016] FIG. 2 is a block diagram illustrating a method for
projecting health care cost savings for total costs, including
direct and indirect costs, in accordance with an exemplary
embodiment of the present invention;

[0017] FIG. 3 is a block diagram illustrating a computer
readable set of instructions for projecting health care cost
savings for a disease; and

[0018] FIG. 4 is an illustration representative of the devel-
opment of an individualized patient care/disease manage-
ment program in accordance with an exemplary embodiment
of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0019] Reference will now be made in detail to the pres-
ently preferred embodiments of the invention, examples of
which are illustrated in the accompanying drawings.

[0020] Referring generally now to FIG. 1, a method
projecting health care cost savings for indirect costs asso-
ciated with a disease, is shown. In a first step 105, an indirect
cost for a complication associated with the progression of a
disease is determined. An indirect cost may be absenteeism,
presentism, and/or a disability, associated with the disease
and a complication arising from the progression of the
disease. For example, using diabetes as a disease model, a
complication may include a kidney transplant, end-stage
renal disease, amputations/gangrene, stroke, ketoacidosis,
diabetic nephropathy, infections/advanced infections, dia-
betic neuropathy, diabetic retinopathy, coronary artery dis-
ease (CAD), chronic (congestive) heart failure (CHF), and
the like. As will be described in detail below the indirect cost
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is the cost as a percentage of per capita charges associated
with the particular complication. Once the indirect cost for
the complication of the disease is determined, then in step
110 a mitigating factor is determined. The mitigating factor
is the percent mitigable of the indirect cost of the disease.
The percent mitigable is based on the attainment of a specific
clinical outcome through targeted intervention which results
in the avoidance and/or mitigation of a complication of the
disease and is determined by analysis (meta-analysis) of
clinical trials. The targeted intervention-may include medi-
cation management, diet, exercise, periodicity (doctor visits)
management, smoking cessation or various other interven-
tions as contemplated by those of ordinary skill in the art.
The desired clinical outcome may be to achieve a particular
blood sugar (HblAc) level, blood pressure, cholesterol
level, and the like.

[0021] From the diabetic model it is known that the
complication of ketoacidosis associated with diabetes is
mitigable by fifty percent (50%). Therefore, the mitigating
factor for ketoacidosis is 0.50. In step 115 the total indirect
cost savings may be determined utilizing the indirect cost
and the mitigating factor. This determination is made by
multiplying the indirect cost by the mitigating factor to
achieve the total indirect cost savings projection. From this
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[0023] Using the reported per capita healthcare cost for a
diabetic in 1997 ($10,071), See American Association of
Clinical Endocrinologist Diabetes Guide, Vol. 6, No. 1,
January/February 2000, and applying the medical cost infla-
tion rate, the 2003 per capita cost per diabetic is projected to
be $18,052.37. Prevalence rates for the most common and
costly complications associated with diabetes were deter-
mined. The distribution of cost associated with these com-
plications was calculated from the projected per capita cost
for diabetes by dividing each complication prevalence rate
by the sum of the complication prevalence rates. These
values were termed the adjusted prevalence rates. Met-
analysis of clinical trials targeting specific interventions/
clinical outcomes provided the mitigable impact that a
successful intervention, resulting in the attainment of a
desired clinical outcome, confers. The per capita cost asso-
ciated with each complication was calculated by multiplying
the adjusted prevalence rate for the complication and the
2003 projected per capita cost for diabetes. These values are
termed cost as percentage of per capita charges. Next, the
percentage mitigable impact for each complication was
multiplied by the cost as percentage of per capita charges.
This yielded the projected direct cost savings per compli-
cation associated with successful specific interventions

(Table 1).

TABLE 1

Adjusted Cost As % Of Cost
Diabetic Prevalence Prevalence Cost To Treat Per Capita Percent  Savings/
Complication Rate Rate For 2003 Charges Mitigable  Diabetic
Kidney Transplant 0.30% 0.13% $100,000 $ 422,63 0% $ 0.00
End-Stage Renal 0.63% 0.26% $180,000 $ 47.14 0% $ 0.00
Disease
Amputations/ 3.50% 1.46%  § 44,160 $ 26401 0% $  0.00
Gangrene
Stroke 1.00% 0.42% $ 54,203.38 $ 75.43 45% $ 3394
Ketoacidosis 8.90% 3.72% $ 16,000 $ 67133 50% $ 335.67
Diabetic 16.00% 6.69% $ 37,156.69 $ 1,206.89 50% $ 603.44
Nephropathy
Infections/Advanced 25.00% 10.45%  § 20,805 $ 1,885.76 50% $ 942.88
Infections
Diabetic Neuropathy 50.00% 20.89% $ 20,100 $ 3,771.52 60% $2,262.91
Diabetic 59.00% 24.65%  $ 16,264.12 $ 4,450.39 65% $2,892.75
Retinopathy
CAD (CHF) 75.00% 31.34% $ 28,036.29 $ 5,657.28 24% $1,357.75
Total 239.33%  100.00% $18,052.37 $8,429.34

a disease management program or the like is enabled to
identify the indirect cost savings which may be realized. It
is contemplated that the method of the present invention
may be executed upon a computing system as a computer
readable set of instructions, as is described below in detail
in reference to FIG. 3.

[0022] Included below is an example of the determination
of the cost savings which may be projected by the present
invention for a disease. The disease of this example is
diabetes.

[0024] The indirect cost per diabetic was calculated using
published data on the total indirect cost of diabetes in 1997
($54 Billion) and the estimated number of diabetics in 1997
(267 Million peoplex6.0 percent incidence rate=16 Million
diabetics). From these figures, it may be estimated that the
indirect cost per diabetic in 1997 was $3,375.00. This value
was adjusted to a projected 2003 value ($3,893.60) using
published inflation rates for corresponding years. The same
set of calculations as described above were used to generate
indirect cost savings per diabetic complication (Table 2).
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TABLE 2
Adjusted Cost As % Of Cost
Diabetic Prevalence Prevalence Cost To Treat Per Capita Percent Savings/
Complication Rate Rate For 2003 Charges Mitigable  Diabetic
Kidney Transplant 0.30% 0.13% $100,000 $ 4.88 0% $ 0.00
End-Stage Renal 0.63% 0.26% $180,000 $ 10.17 0% $ 0.00
Disease
Amputations/ 3.50% 1.46% $ 44,160 $ 5694 0% $ 0.00
Gangrene
Stroke 1.00% 0.42% $ 54,203.38 $ 16.27 45% $ 7.32
Ketoacidosis 8.90% 3.72% $ 16,000 $ 14479 50% $ 7240
Diabetic 16.00% 6.69% $ 37,156.69 $ 260.31 50% $ 130.15
Nephropathy
Infections/Advanced 25.00% 10.45% $ 20,805 $ 406.73 50% $ 203.36
Infections
Diabetic Neuropathy 50.00% 20.89% $ 20,100 $ 813.45 60% $ 488.07
Diabetic 59.00% 24.65% $ 16,264.12 $ 959.88 65% $ 623.92
Retinopathy
CAD (CHF) 75.00% 31.34% $ 28,036.29 $1,220.18 24% $ 292.84
Total 239.33%  100.00% $3,893.60 $1,818.07
[0025] The sum of the direct and indirect cost savings B (indicating level of evidence) were used as the criteria for
calculated for the present invention is grouped according to »ggioning a diabetic complication to a clinical outcome. This
the intervention, which mitigated the specific diabetic com- . . . ..
plication. Using the American Diabetes Association’s 2003 value represents the cost savings associated with attaining a
guidelines (clinical trials), interventions with a grade of A or clinical outcome in that category (Table 3).
TABLE 3
Direct Cost Indirect Cost Total Cost
Attainment  Diabetic Savings Associated Savings Associated  Savings For
of Clinical ~ Complication With Mitigated With Mitigated Attaining
Value Indicator Impacted Complication Complication Goal/Diabetic
1 HbAIlc level
Ketoacidosis $ 335.67 $ 72.40 $  408.07
Diabetic $2,262.91 $488.07 $ 2,750.98
Neuropathy
Infections/ $ 942.88 $203.36 $ 1,146.24
Advanced
Infections
Sub-total $ 4,305.29
2 HbAlc
Level and
BP
Diabetic $2,892.75 $623.92 $ 3,516.67
Retinopathy
Diabetic $ 603.44 $130.15 $ 73359
Nephropathy
Sub-total $ 4,250.26
Cumulative $ 8,555.55
Total
3  HbAlc
Level,
Blood
Presssure,
Cholesterol
Stroke $ 3394 $ 732 $ 41.26
CAD (CHF) $1,357.75 $292.84 $ 1,650.59
Sub-total $ 1,691.85

Grand Total $10,247.40
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[0026] While the method for cost savings, both direct and
indirect costs, related to diabetes and the effects of specific
mitigating interventions upon certain complications associ-
ated with diabetes has been disclosed above, it is to be
understood that the present invention may be applied to
various diseases/medical conditions providing various dis-
ease management programs with a more comprehensive cost
savings projection technique.

[0027] In the alternative the method for cost savings
projection is applied to costs associated with back pain. In
the year 2000 it was determined that approximately 5.83%
of the adult population of the United States of America has
a back problem in any given year. The USA population in
2000 was 281,421,906, therefore the number of adults being
treated for back problems that year was approximately 12,
148,046. The total overall estimated costs for back problems
in the year 2000 was $100,000,000,000 with direct costs
(medical disability, lost work) accounting for approximately
$50,00,000,000 and indirect costs (lost productivity)
accounting for approximately $50,000,000,000. The method
of the present invention may be employed in a similar
manner for back problems as it was for diabetes, as shown
in Table 4.
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mined cost savings of $1,560.10 we can calculate that the
total cost per patient per year after specific mitigating
interventions are taken is equal to $1,906.78. From this it
may be determined that the projected cost savings based on
projected 2003 goal attainment (achieving specific clinical
outcomes) was $780.05. Thus, the total cost adjusted for
projected 2003 goal attainment is $2,686.83 a reduction of
$801.83 which equates to a realized reduction in costs for
back problems of approximately 23%.

[0029] The method of cost savings projection may also be
applied to asthma, as shown below in Table 5. In the year
1998 it was determined that approximately 6.00% of the
adult population of the United States of America had asthma.
The USA population in 1998 was 270,311,756, therefore the
number of adults being treated for asthma events that year
was approximately 16,218,705. The total overall estimated
costs for asthma problems in the year 1998 was approxi-
mately $12,670,000,000 with direct costs (hospital inpatient,
ER, hospital outpatient, physician inpatient, office visit,
prescription) accounting for approximately $7,365,000,000

TABLE 4
Adjusted Cost As % Of Cost
Prevalence Prevalence Cost To Treat Per Capita Percent Savings/
Back Problems Rate Rate For 2003 Charges Mitigable Back Pain
Disk Degradation, 90% 90% $0-$10,000 $3,120.19 50% $1,560.10
Ruptured Disks,
Pinched Nerves,
Muscle Strain
Spinal tumors 0.70% 0.70% $30,000 $ 2427 0% $ 0.00
Infectious 0.10% 0.10% $7,000 $ 347 0% $  0.00
Major Trauma 4.00% 4.00% $50,000 $ 138.68 0% $ 0.00
Congenital 3.00% 3.00% $1,000-$20,000 $ 104.01 0% $ 0.00
Abnormalities
Other (Cauda 2.20% 2.20% $30,000 $ 76.27 0% $  0.00
Equina Syndrome)
Total 100% 100.00% $3,466.88 $1,560.10

[0028] From this it was estimated that the total cost for
Back problems per patient per year without interventions
was $3,466.88 in 2003. If we subtract from this the deter-

and indirect costs (lost productivity-presentism: lost school
days, lost work men, lost work women, house keeping,
mortality) accounting for approximately $5,305,000,000.

TABLE 5
Adjusted Cost As % Of Cost

Prevalence Prevalence Per Capita Percent Savings/
Asthma Event Rate Rate Charges Mitigable Back Pain
Hospital Inpatient 29% 29% $1,678.72 60% $1,007.23
Emergency 7.50% 7.50% $ 434.15 60% $ 260.49
Department
Hospital Outpatient 10% 10% $ 578.87 60% $ 347.32
Physician Inpatient 1.50% 1.50% $ 86.83 60% $ 5210
Physician Office 10% 10% $ 578.87 0% $  0.00
Prescriptions 42% 42% $2,431.25 0% $  0.00
Total 100% 100.00% $5,788.69 $1,667.14
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[0030] It was estimated that the total cost for asthma jected 2003 goal attainment (achieving specific clinical
1;20]73%1;2%59 Perzg(a)glelll; per y]g:ar Wlfthom I:jme;V egtlons 'Wacsl outcomes) was $1,000.28. Thus, the total cost adjusted for
s .69 m . If we subtract from this the determine . . . .
cost savings of $1,667.17 we can calculate that the total cost projected 2903 goal attainment 1.s $5.121 '83. a r.eductlon of
per patient per year after specific mitigating interventions $666.86 which equates to a realized reduction in costs for
are taken is equal to $4,121.55. A break down analysis of the asthma problems of approximately 11.5%.
determined cost savings from Table 5 is provided below in
Table 6. The total cost savings for achievement of targeted [0032] The method of cost savings projection may also be
@nte?rventiops resulting in the attainment of de.sired cliqical applied to coronary artery disease (CAD), as shown in Table
indicators is broken down by the affect the interventions e
. . - 7. Based on figures for calendar year 2003 and utilizing the
have upon four medical events, those being (1) Hospital o . . .
Inpatient, (2) Emergency Department, (3) Hospital Outpa- same principles illustrated and described previously, the
tient and (4) Physician Inpatient. Table 6. direct and indirect cost savings associated with the mitiga-
TABLE 6
Total Cost
Attainment of Clinical Medical Event Savings For Attaining
Value Indicator Affected Goal/Asthmatic
1 Asthmatic, controlled
Hospital Inpatient $ 503.62
Emergency $ 130.25
Department
Hospital Outpatient $ 173.66
Physician Inpatient $ 26.05
Sub-total $ 833.57
Cumulative
Total
2 Compliance to Asthma
Medication
Hospital Inpatient $ 251.81
Emergency $ 65.12
Department
Hospital Outpatient $ 86.83
Physician Inpatient $ 13.02
Sub-total $ 416.79
Cumulative
Total
3 Compliance With Peak Flow
Hospital Inpatient $ 251.81
Emergency $ 6512
Department
Hospital Outpatient $ 86.83
Physician Inpatient $ 13.02
Sub-total $ 416.79
Cumulative $1,667.14
Total

[0031] From the results shown in Table 5 and 6 it was
determined that the projected cost savings based on pro-

tion of a complication by attainment of a clinical indicator
through targeted intervention may be determined.

TABLE 7
Direct Cost savings Indirect Cost savings Total cost
associated with associated with saving for
Attainment of CAD complication mitigated mitigated Attaining
Value clinical indicator impacted complication complication Goal/CAD
1 BP
Angina $435.09 $17.81 $452.90
Dysrhythmia $146.43 $ 5.99 $152.42
Stroke $527.13 $21.58 $548.71
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TABLE 7-continued

Direct Cost savings Indirect Cost savings Total cost

associated with associated with saving for
Attainment of CAD complication mitigated mitigated Attaining
Value clinical indicator impacted complication complication Goal/CAD
MI $ 502.03 $ 20.55 $ 522.58
Revascularization $ 836.72 $ 34.25 $ 87097
CHF $ 326.32 $ 13.36 $ 339.68
Sub-total $2,887.26
2 Cholesterol
Angina $ 435.09 $ 17.81 $ 452.90
Dysrhythmia $ 146.43 $ 5.99 $ 15242
Stroke $ 527.13 $ 21.58 $ 548.71
MI $ 502.03 $ 20.55 $ 522,58
Revascularization $ 836.72 $ 34.25 $ 87097
CHF $ 32632 $ 13.36 $ 339.68
Sub-total $2,887.26
3 Medication

Management
Post MI $3,703.70 $151.62 $3,855.32
Sub-total $3,855.32
Grand Total $9,629.84

[0033] Therefore, for 2003 the projected cost savings, (congestive) heart failure (CHF). From this it may be
determined through application of the method of the present determined that a total cost savings of $8,280.48 may be

invention, was $9,629.84. This projected cost savings realized by health plans and/or consumers of health plans.
TABLE 8
Direct Cost savings Indirect Cost savings
Attainment of associated with associated with Total cost savings
clinical CAD complication mitigated mitigated for Attaining
Value indicator impacted complication complication Goal/CAD-CHF
1 BP
Angina $ 435.09 $17.81 $ 452.90
Dysrhythmia $ 146.43 $ 5.99 $ 15242
Stroke $ 527.13 $21.58 $ 548.71
MI $ 502.03 $20.55 $ 522.58
Revascularization $ 836.72 $34.25 $ 870.97
CHF $ 32632 $13.36 $ 339.68
Sub-total $2,887.26
2 Cholesterol
Angina $ 435.09 $17.81 $ 452.90
Dysrhythmia $ 14643 $ 5.99 $ 152.42
Stroke $ 527.13 $21.58 $ 548.71
MI $ 502.03 $20.55 $ 522.58
Revascularization $ 836.72 $34.25 $ 870.97
CHF $ 326.32 $13.36 $ 339.68
Sub-total $2,887.26
3 Medication
Management
CHF $2,407.41 $98.55 $2,505.96
Sub-total $2,505.96
Grand Total $8,280.48
reflects both direct cost and indirect cost savings which may [0035] Thus, the per capita cost savings which may be
result through the attainment of desired clinical outcomes realized per complication, including both the direct and
through targeted intervention. indirect costs, is projected by the method of the present
[0034] Table 8 shows the application of the cost savings invention. In the above examples, a disease management

projection method of the present invention for chronic program or any health plan which implements the goals of
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attaining the clinical indicators shown is able to project the
per complication return on investment into the targeted
interventions for achieving these goals.

[0036] It is contemplated that the method of cost savings
projection for complications associated with the progression
of disease, may be applied to various diseases. Having
described the cost savings projection method using numer-
ous specific examples, it is appreciated by those of ordinary
skill in the art that the method is not limited to the diseases
of the examples provided but may be applied to all known
diseases where the direct and indirect costs of complications
arising from the progression of the disease are identified.

[0037] The present invention provides a method for pro-
jecting health care cost savings for direct costs of a com-
plication associated with a disease. In a first step a direct cost
associated with the complication arising from the progres-
sion of a disease is determined. The complications are
identified in Table 1 above, and are similar to those
described above in reference to indirect costs. For example,
the complications may include a kidney transplant, end-
stage renal disease, amputations/gangrene, stroke, ketoaci-
dosis, diabetic nephropathy, infections/advanced infections,
diabetic neuropathy, diabetic retinopathy, coronary artery
disease, chronic (congestive) heart failure, and the like.

[0038] Once the direct cost for the disease is determined,
then in a second step a mitigating factor is determined. The
mitigating factor is the percent mitigable of the determined
direct cost of the disease. The percent mitigable is based on
the attainment of a specific clinical outcome by targeted
intervention to avoid and/or treat the complication. As
previously identified, the specific mitigating interventions
may include medication management, diet, exercise, peri-
odicity (doctor visits) management, and or smoking cessa-
tion. The desired clinical outcome may be to achieve a
particular Hb1Ac level, blood pressure, cholesterol level,
and the like. Using the diabetic model, the complication of
ketoacidosis associated with diabetes is mitigable by fifty
percent (50%), thereby, having a mitigating factor of 0.5.

[0039] In a third step the total direct cost savings may be
determined utilizing the direct cost and the mitigating factor.
This determination is made by multiplying the direct cost by
the mitigating factor to achieve the total direct cost savings
projection, from this the present invention allows a disease
management program to identify the direct cost savings
which may be realized by specific interventions.

[0040] Referring now to FIG. 2, a method for projecting
total health care cost savings based on direct and indirect
health care costs of a complication developing from the
progression of a disease is shown. It is to be understood that
the method of the current embodiment is described using the
above described diabetic model and tables, but that the
method may be applied to various diseases/medical condi-
tions and their associated complications. In a first step 205
a direct cost of a complication associated with a disease is
determined. In a second step 210 an indirect cost of the
complication associated with a disease is determined. In a
third step 215 a mitigating factor, which is the percent
mitigable of the determined direct cost and indirect cost, is
determined. The direct cost and indirect cost associated with
a disease and the mitigating factor may be determined in a
manner similar to that for indirect and direct costs, described
previously. In the current embodiment, the mitigating factor
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is equivalent for both the indirect and direct costs. It is
contemplated that the mitigating factor may be different for
the indirect cost as compared to the direct cost. Such a
difference in the mitigating factor may provide increases or
decreases in projected cost savings which may be realized
without departing from the scope and spirit of the present
invention. Once the direct costs, indirect costs, and mitigat-
ing factor have been calculated, then the total direct costs
and indirect costs are determined in step 220. The total direct
and indirect costs are determined in a manner similar to that
shown and described above in Tables 1 and 2.

[0041] As shown in Table 3 above, the direct and indirect
costs which were individually associated with a particular
complication in Tables 1 and 2, respectively, are cumula-
tively associated with the particular complication. There-
fore, in step 225 a projected cost savings based on targeted
intervention of a particular complication is determined based
on both the direct and indirect costs associated with that
complication.

[0042] Ttis contemplated that the present invention may be
implemented and performed as an executable computer
program. In a preferred embodiment, the executable com-
puter program is a software program that includes a set of
computer readable instructions which may be executed upon
a computing system (i.e., computer, PC, laptop). Referring
now to FIG. 3, a block diagram representation of a computer
readable set of instructions (software program) for project-
ing health care cost savings for execution upon a computing
system, is shown. A first instruction 305 determines a
projected direct cost savings for a complication associated
with a disease. It is to be understood that the complication
associated with the disease may be any one of the compli-
cations previously described in association with the various
diseases. Further, the present invention contemplates the
calculation of projected cost savings for more than one
complication occurring in association with one or more
diseases. Therefore, the present invention is capable of
providing a cost savings projection analysis for multiple
complications associated with one or more diseases.

[0043] The direct cost for treatment and the prevalence
rate for each complication is determined and used to project
the per capita cost of treatment. Further, for each compli-
cation a mitigating factor (percent mitigable) is determined.
It is contemplated that the mitigating factor may range from
zero percent mitigable to one hundred percent mitigable.
Then the program multiplies the per capita cost of treatment
by the mitigating factor for each complication to arrive at a
direct cost savings. The direct cost savings projection is a
projected direct cost savings per complication associated
with successful targeted interventions which attain a desired
clinical outcome.

[0044] As mentioned previously, the targeted interven-
tions may be associated in a hierarchical manner to a desired
clinical outcome to assist in avoiding/mitigating the specific
complication. For example, under the diabetes model, the
clinical outcome of achieving a specific blood-sugar level
(HbAlc level) has the following hierarchy of interventions:
(1) Medication Management, (2) Diet, (3) Exercise, (4)
Periodicity and (5) Smoking Cessation. This hierarchy is
based on the efficacy of the intervention in the achievement
of the specific clinical outcome. It is contemplated that the
listing of interventions may be organized using different
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principles. Further, the interventions may be used for achiev-
ing various alternative clinical outcomes, such as achieving
a specified blood pressure, cholesterol level, and the like.
The achievement of the various clinical outcomes may occur
independently from or in combination with one another. The
order of the hierarchies for the alternative clinical outcomes
may be similar or vary from one another. For example, the
clinical outcome of achieving a specified blood pressure and
cholesterol level, under the diabetes model, both include the
following hierarchy of interventions: (1) Medication Man-
agement, (2) Exercise, (3) Diet, (4) Periodicity and (5)
Smoking Cessation.

[0045] Tt is to be understood that the clinical outcomes
identified above are typical for a diabetes patient but in no
way is intended to exclude other desired clinical outcomes
for various other diseases or for diabetes. The desired
cholesterol level clinical outcome may encompass all forms
of cholesterol, in particular the high density lipoprotein
(HDL) and low density lipoprotein (LDL) forms. It is also
contemplated that the interventions, such as periodicity may
be read to encompass several factors, such as HbAlc testing
two to four times a year, annual foot exam, annual urine test
for protein, annual dilated retinal eye exam, annual HDL,
annual LDL, compliance with medication regiment, daily
glucose monitoring, understanding of disease, sick day plan,
blood pressure monitoring at every physician-visit, and the
like.

[0046] A second instruction 310 directs the determination
of indirect costs for the complication, in accordance with the
principles previously described. The direct and indirect cost
for treatment and the prevalence rate for each complication
is determined and used to project the direct and indirect per
capita cost of treatment. Further, for each complication a
mitigating factor (percent mitigable) is determined. The
mitigating factor may be the same for both the direct and
indirect costs for the complication or each of the costs may
have a unique mitigating factor associated with it. Then the
program independently multiplies both the direct and indi-
rect per capita cost of treatment by the mitigating factor for
each complication to arrive at an indirect cost savings. The
projected indirect cost savings are per complication and
associated with successful specific interventions which
attain a desired clinical outcome.

[0047] Using the direct and indirect cost savings, a third
instruction 315, calculates a projected total cost savings. The
projected total cost savings is based on the successful
achievement of a desired clinical outcome by a specific
intervention which impacts the complication. As stated
previously, the impact upon the complication may range
from avoidance of the complication, to reducing the risk of
the patient being afflicted with complication, to decreasing
the amount of necessary treatment for a patient afflicted with
the complication. Thus, the computer readable set of instruc-
tions enables a computing system to provide a cost savings
projection based on successful achievement of clinical out-
comes by targeted interventions.

[0048] The computer readable set of instructions of the
present invention may include an instruction allowing for
the identification of the specific disease upon which the cost
savings projections are made. For example, the program
may allow for the input of the disease/medical condition
directly, such as entry via a keyboard of the computing
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system of the disease/medical condition name, such as
diabetes, asthma, hypertension, coronary artery disease,
back pain, and the like. Alternatively, the present invention
may allow for the entry of various symptoms. The various
symptoms once entered may be analyzed and a diagnosis
made by the method of the present invention as to what
particular disease forms the basis for the cost savings
projection. For example, the entry of symptoms, such as low
insulin level and high blood sugar level, may allow for the
present invention to diagnose that diabetes is the disease
upon which its projections shall be formulated. In the current
embodiment, a list of diseases is made available through
storage of information within the software program. It is
contemplated that various diseases/medical conditions may
be utilized by the present invention from various locations.
For instance, a listing of various diseases/medical conditions
may be from a secondary computer readable storage device
(i.e., diskette, CD-ROM, DVD, and the like), downloaded
from the Internet and/or available from the computing
system upon which the method is being executed. It is
further contemplated that the list of disease/medical condi-
tions may be updated to include new information or delete
existing information without departing from the scope and
spirit of the present invention. Further, the disease/medical
condition information may be supplemented and/or replaced
by the information being provided from a secondary source.

[0049] After the identification of the disease/medical con-
dition, another instruction may command the computing
system to construct a list of various complications associated
with the identified disease/medical condition. For a patient
with diabetes a list of complications may be similar to those
shown above in Tables 1 and 2, including a kidney trans-
plant, end-stage renal disease, amputations/gangrene, stroke,
ketoacidosis, diabetic nephropathy, infections/advanced
infections, diabetic neuropathy, diabetic retinopathy, coro-
nary artery disease, and the like. The list of information may
be stored within the software program itself, provided in a
separate computer readable unit, downloaded from the Inter-
net and/or stored within the computing system. It is to be
understood that the listing of information associated with a
particular disease/medical condition may be updated to
include new information or delete existing information
without departing from the scope and spirit of the present
invention. For example, a computer readable storage media
(i.e., diskette, CD-ROM, and the like) may include listings
of information relevant to particular diseases/medical con-
ditions which, when downloaded either supplements and/or
replaces the existing information associated with the dis-
ease/medical condition.

[0050] In an alternative embodiment, the computer read-
able set of instructions (software program) may implement
either a projected direct cost savings analysis or indirect cost
savings analysis independently of one another. Therefore,
the present invention may provide a cost savings projection
based on either direct or indirect costs alone. Further, the
program may provide an indication of various targeted
interventions associated with the attainment of a desired
clinical outcome for combating the complication. For
instance, the computer readable set of instructions may
include a database listing various targeted interventions (i.e.,
medication management, diet, exercise, periodicity, smok-
ing cessation, and the like) associated in a hierarchical
manner for the achievement of a desired clinical outcome.
These interventions may be presented to the user, such as
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through use of a display screen of the computing system. It
is contemplated that various techniques may be employed to
provide this information to the user, such as through use of
a print-out, letter, and the like.

[0051] In a preferred embodiment, the computer readable
set of instructions of the present invention are contained
upon an independent storage media, i.e., diskette, CD-ROM,
and the like. Thus, the present invention may be imple-
mented in a modular fashion, installing, replacing or supple-
menting various other programs. However, it is contem-
plated that the computer readable set of instructions
provided by the present invention may be implemented
within various other software programs. For example, a
health plan may be contained and administered upon a
digital framework. Through use of one or more various
computing systems operators/administrators of the health
plan may access this digital framework. Within the digital
framework of the health plan may be included a disease
management program. The disease management program
may provide information on various diseases and associated
complications. The present invention may be downloaded
into or written onto the health plan and either replace or
supplement the existing disease management program. The
present invention may include an instruction to delete exist-
ing disease management information or an instruction which
allows the present invention to incorporate the use of the
existing information and place the instructions of the present
invention within the digital framework of the existing dis-
ease management program.

[0052] Referring now to FIG. 4, a method for providing
individualized patient care/disease management programs
using the projected cost savings techmque of the present
invention is shown. Patients are provided with an individu-
alized care plan which influences behavior patterns of the
patient. These behavior influences focus on increasing
health for the patient and cost savings/avoidance for the
health care plan provider by proper disease management
which accounts for the direct and indirect costs associated
with the progression of various diseases. Using the preva-
lence-based focus of the present invention, disease-specific
behaviors (targeted interventions for achieving desired clini-
cal outcomes) that may have the most significant impact on
improving individual health are implemented within the
context of the disease management program. Thus, the
present invention relates the achievement of desired clinical
outcomes/targeted interventions to the avoidance of compli-
cations, which may develop during the progression of a
disease over time. By focusing on determining what inter-
ventions have the most impact in improving a patient’s
health, costs for complications of the disease may be miti-
gated/avoided.

[0053] In a first step 405 of the method, a patient’s
disease/medical condition is identified. This identification
process is ultimately the result of a medical diagnosis, but
may be provided from various sources, such as a doctor, the
patient, other people with knowledge of the diagnosis, and
the like. The disease/medical condition may be one of
several, which may include but is not limited to diabetes,
asthma, back problems, coronary artery disease, chronic
heart failure, and other conditions as may be contemplated
by those of ordinary skill in the art. After identification of the
disease/condition, in step 410, a complication(s) associated
with the progression of the disease/condition are identified.
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These complications may be identified from various sources,
such as medical texts, treatises, journals, and the like. It is
not necessary that the patient be experiencing the compli-
cation(s) at the time of identification of the complication(s)
associated with the progression of the disease. Further, the
present invention contemplates that a complication(s) may
be identified at any time and included within the patient care
management program of the present invention. The compli-
cations may be grouped in various manners, such as in a
decreasing/increasing order of risk for development during
disease progression, decreasing/increasing order of mortal-
ity, or various other manners as contemplated by those of
skill in the art.

[0054] Clinical outcomes are identified and grouped with
the complication(s), the clinical outcomes are identified by
the impact upon the complication it has for the patient, in
step 415. The impact, mitigating effect or avoidance effect,
of the clinical outcome upon the complication is used to
identify one or more desired clinical outcomes which may
have an increased impact upon the complication and pro-
gression of the disease versus other identified clinical out-
comes. With the desired clinical outcome(s) identified, one
or more targeted interventions are identified which assist in
the achievement of the clinical outcomes in step 420. The
targeted interventions may be further categorized by the
ability of the intervention to assist in promoting the achieve-
ment of the desired clinical outcome. Thus, the targeted
intervention(s) may be arranged in a hierarchical manner
whereby they are provided in a decreasing order of effec-
tiveness in assisting the achievement of the clinical out-
come. It is contemplated that they may be provided in an
increasing order of effectiveness or various other arrange-
ments without departing from the scope and spirit of the
present invention. Using the identified complications and the
projected cost savings technique of the present invention,
the direct and indirect projected costs savings associated
with each complication is determined in step 425. The
determination of the direct and indirect projected costs
savings is achieved through use of the method of the present
invention described previously. The patient care manage-
ment program may provide the projected cost savings infor-
mation as the cumulative total from both the direct and
indirect costs. Alternatively, the program may provide the
projected costs savings information with direct costs sepa-
rate from indirect costs.

[0055] With the disease, complications and their projected
cost savings, and the targeted interventions for achieving
desired clinical results identified, a comprehensive, indi-
vidualized disease management program is determined in
step 430. For example, using the information from Tables 1
and 2 above and knowing a person has diabetes, the com-
plications may be arranged in decreasing order of possible
mitigation based on interventions of attaining clinical out-
comes. From Tables 1 and 2 the complications may be
arranged beginning with Diabetic Retinopathy, Diabetic
Neuropathy, Ketoacidosis, Diabetic Nephropathy, Infec-
tions/Advanced Infections, Stroke, CAD, Amputations/Gan-
grene, End-State Renal Disease, Kidney Transplant. From
this list of complications, a list of desired clinical outcomes
which may assist in promoting the avoidance of these
complications and therefore the avoidance of the costs
(direct and indirect) associated with the complications is
compiled. Based on the desired clinical outcomes to be
achieved a list of targeted interventions is generated and
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provided as a hierarchy of interventions, as described pre-
viously. Thus, the patient may be provided with an indi-
vidualized plan which provides information about the com-
plications which may be expected during the progression of
the disease and desired clinical outcomes to be achieved
through implementation of various targeted interventions
which assist in mitigating the development of such compli-
cations. It is to be understood that the list of targeted
interventions which the patient is provided are behavioral
interventions needed to assist in the achievement of the
clinical outcomes. Thus, the targeted interventions are
behavioral influences in that the patient is shown what
specific behaviors may promote the achievement of desired
clinical outcomes which promote a successful strategy for
dealing with the complication. The successful strategy
includes the avoidance of the complication and/or treatment
of the complication.

[0056] In the exemplary embodiments, the methods dis-
closed may be implemented as sets of instructions or soft-
ware readable by a device (computing system). Further, it is
understood that the specific order or hierarchy of steps in the
methods disclosed are examples of exemplary approaches.
Based upon design preferences, it is understood that the
specific order or hierarchy of steps in the method can be
rearranged while remaining within the scope and spirit of the
present invention. The accompanying method claims present
elements of the various steps in a sample order, and are not
necessarily meant to be limited to the specific order or
hierarchy presented.

[0057] Tt is believed that the present invention and many
of its attendant advantages will be understood by the for-
going description. It is also believed that it will be apparent
that various changes may be made in the form, construction
and arrangement of the components thereof without depart-
ing from the scope and spirit of the invention or without
sacrificing all of its material advantages. The form herein
before described being merely an explanatory embodiment
thereof. It is the intention of the following claims to encom-
pass and include such changes.
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What is claimed is:
1. A method of projecting health care cost savings for a
complication associated with a disease, comprising:

determining an indirect cost associated with the compli-
cation;

determining a mitigating factor associated with compli-
cation; and

calculating a projected indirect cost savings based on the

indirect cost and mitigating factor.

2. The method of claim 1, wherein the mitigating factor is
a percent mitigable associated with the complication of the
disease.

3. The method of claim 1, further comprising the steps of
determining a direct cost associated with the complication.

4. The method of claim 1, further comprising the step of
calculating a total cost savings based on the indirect cost,
direct cost and mitigating factor.

5. The method of claim 1, further comprising the step of
determining a second mitigating factor for the direct costs.

6. The method of claim 1, wherein the disease may be
selected from the group consisting of diabetes, asthma, back
pain, coronary artery disease, or chronic (congestive) heart
failure.

7. The method of claim 1, wherein the method may be
implemented as a computer readable set of instructions
executable upon a computing system.

8. A method of projecting health care cost savings for a
complication associated with a disease, comprising:

determining an indirect cost associated with the compli-
cation;

determining a direct cost associated with the complica-
tion;

determining a mitigating factor associated with the indi-
rect and direct costs;

calculating a projected total cost savings based on the

indirect cost, direct cost and mitigating factor.

9. The method of claim 8, further comprising the step of
determining a second mitigating factor for the direct costs.

10. The method of claim 8, wherein the disease may be
selected from the group consisting of diabetes, asthma, back
pain, coronary artery disease, or chronic (congestive) heart
failure.

11. The method of claim 8, wherein the mitigating factor
is a percent mitigable associated with the complication of
the disease.

12. The method of claim 8, wherein the mitigating factor
is based on attainment of a desired clinical outcome selected
from the group consisting of a HbAlc level, blood pressure,
cholesterol level.
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13. The method of claim 12, wherein the attainment of a
desired clinical outcome is through execution of a targeted
intervention selected from the group consisting of medica-
tion management, diet, exercise, periodicity or smoking
cessation.

14. The method of claim 8, wherein the method may be
implemented as a computer readable set of instructions
executable upon a computing system.

15. A computer readable set of instructions allowing for
the projection of health care cost savings for a complication
associated with a disease, comprising:

a first instruction determines a direct cost savings asso-
ciated with at least one complication;

a second instruction determines an indirect cost savings
associated with the at lest one complication; and

a third instruction for the calculation of a projected total
cost savings based on the direct and indirect costs
associated with the complication.

16. The computer readable set of instructions of claim 15,
further comprising an instruction allowing for the identifi-
cation of the disease.

17. The computer readable set of instructions of claim 15,
further comprising an instruction for constructing a list of a
plurality of complications associated with the identified
disease.

18. The computer readable set of instructions of claim 15,
further comprising an instruction for calculating only one of
a projected direct cost savings or a projected indirect cost
savings.

19. The computer readable set of instructions of claim 15,
wherein the projected total cost savings may include pro-
jected direct and indirect costs for two or more complica-
tions.

20. The computer readable set of instructions of claim 15,
further comprising an instruction for indicating specific
interventions for the attainment of a desired clinical out-
come.
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21. A method for providing a patient care program,
comprising;

identifying a medical condition of the patient;

identifying a complication associated with the progres-
sion of the medical condition;

identifying and grouping a clinical outcome to the com-
plication, the clinical outcome having an impact upon
the complication;

identifying a targeted intervention for attaining the clini-
cal outcome;

determining the direct and indirect projected cost savings
which may be realized based on the complication;

wherein the patient care program is determined from the
identification and determination of the disease, the
complication and the projected cost savings, and the
targeted interventions for achieving the desired clinical
outcome.

22. The method of claim 21, wherein the identified
medical condition may be selected from the group consisting
of diabetes, asthma, back pain, coronary artery disease, or
chronic (congestive) heart failure.

23. The method of claim 21, wherein the disease is a
plurality of medical conditions.

24. The method of claim 21, wherein the complication is
a plurality of complications.

25. The method of claim 21, wherein the clinical outcome
is a plurality of clinical outcomes.

26. The method of claim 21, wherein the targeted inter-
vention is a plurality of targeted interventions.
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