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Average Charge Per Episode of Care

Slepisode] chisse | Prolessional Ouiptand Ambultoty | o |Facility _[Afer | Ofrer
Medical Condition Name | 7| Count | episode |\ieo: | Tacts | ot | b | Re | IRt [Outpt] "iosP | Sves) | (Sues)
Peer Group Weighted Avg. | - |46656] $205 [ $96 | $29/$21] $10] $3 {$39] $0 | $1 | $0 | $6
Practitioner Weighted Avg. |-| 217[$269 [$105 $30[{$25{ $4 | $2 1$100{ $0 | $0 | $0 | $3
Hypertension 1] 43|$105/$88] $3[%$12] $3[$0| $0| SO0 [ $0 | $0| $0
Diabetes wino complications [1] 23 $217 [$113 $25[854[ $25/ 90| $0 | $0 | $0 | $0 | $0
Diabetes with circulatory |1 313852 [$258 $54{959| $0 | $0 ($480¢ $0 | $0 | $0 ) %0
Disorders of ipid metabolism|{1] 26| $61 [$23| $0 [$38] $0[$0| $0 | $0 | $0 [ $0 | $0
ischemic heart disease |1 8] $207[$89| $19{%24] $0 [ $0[$75]| $0 | $0 | $0 | %0
Congestive heart failure |1 31$16201$3501 $99{9$63 { $0 | $0 [$1108] $0 | $0 | $0 | $0
Supraventricular arhythmias | 1 5/$126[$55] $32{$31] $0 | $0[ $0 | $0 ] $0 | $0 [ $7
Heart valve disorders 1 Ol $0 130 %0]%0| s0[%0] %01 %01 %0 | $0] %0
COPD 1 3 $68 |9$64| $0| $4 | $01$0] $0 ] $0 | $0 [ $0| %0
Conduction disorders 1 1 $91 |$64[ $27{ $0] $0| $0| $O [ $0 | $0 | $O| %0
Chest pain 1 4/$2451$163 $73] $9 | $0 ] 50| $0| $0 | $0 | $0| %0
Hypothyroidism 1 14] $98 |$49] 33 |$41] $5($0[ $0 | $0 | 30 | 0| %0
Low back pain 1 9 $89 [$31[ 519/ $0| S0 50| $0 | $0 [ $0 [ $0 | $40
Cenvical spine pain 1 21 $17715136{ $41{ $0 $0{$0[ S0 [ $O [ $0 | 50 %0
QOther arthropathy disorders |1 4/ $103{%84| $9%10] $01%0) $0 | $0 | $0 | $0| %0
Anemia disorders 1 4] $2803156{ $40/982 | $0 | 90 [ $0 | $0 | $0-| $0 | $1
Urinary tract infections 1 3] $36 |$23[ $0{$14] $0| $0) $0 | $0 [ $0 | $0 | $0
Profafic hyperto & prostaffts [1 4] $69 [$31] $9[$29] S0 0] $0 ]| $0 | $0 | $0| $O
Acute bronchitis 1 o $77 1957 $17] 831 $0{ %0 $0 | $0 | $0 | $0| $0
Degenerative joint disease |1 2[$27015198/ $70]/ $3 | $0[ 0] $0 [ $0 | $0 | $0 | $O
Upper respiratory infections | 4 6] $46 ($44 | $0[$3 ] $0[ 30/ 0| $0 ] 30 [ $0{ $O
Pneumonia 1 3] $367($53] $12{ $0{ $0 | 30 (3302 $0 | $0 | $0 | $O
Asthma 1 2| $49213167] $63| $7 | $0 | $0 {$237] $0 | $0 | $0 [ $18
Sinusitis 1 3] $48 1948 $0 [ $0| $0$0]| $0 | $0 | $0 | $0 | $0O
Gastroesphageal reflux |1 1 $48 ($48| $0|$0| $0| $0| $0 | $0 | $0 | $0 | $0O
Abdominal pain 1 10] $104[%963{ 834 $7] $0] $0] $0 [ $0 | $0 | $0 | $0
Vertiginous syndromes |1 4]$147[$80| $65| $2 | $0| $0|{ $0 | $0 | $0 | $0 | $0
Osteoporosis 1 0] $0 O $0[$0] $0{ 30190 | $0 | $0 | 30 %0
Rheumatoid arthrilis 1 0l $0 | $0[ $0/$0 ]| $0[$0| $0 | $0 | $0 | $0 | $O
Bursitis 11 1 $211$103 $31/ $0 | $77/ $0| $0 | $0 | $0 | $0 [ $O
Headaches 1 4] $234($48| $34| $6 | $0| $0 i$146{ $0 | $0 | $0 | $O
Cellul & abscess, other site |1 Of $0| $0) $0| $0] $0[$0| $0 | $0 | $0 | $C [ $O
Gout 1 31 $2421$150 $7 [$32] $0| $0| $0 | $0 | $0 | $O $53
Dermatifis and eczema 1 3] $80 1969 $12{ $0| $0 | 90| $0 | $0 | $0 | $0 | $0O
General presenting symptoms[1] 7 | $90 [$60 $20] $5) $0] $0| $O | $0 | $0 { $0 | $5

FIG. 5
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Average Ultilization Per Episode of Care

S| Episode] Eaedue | Professional Qutpt and Ambulatary | Prof Facility ~ [Alem] Other

Duration p Inpt o) Toot Sites | Med
ount | Bays) |vists | Tacke | o] So | Rx {Sves ) it e o] (Sves) | (Sues)

Medical Condition Name

Peer Group Weighled Avg. |- |46656]122.8]1.77 0.75(3.05] 0.14/0.06/0.65] 0.00] 0.0010.00{0.00[0.00
Practiioner Weighted Avg. 217]123.6]2.00] 1.09)3.43] 0.07)0.04] 1.92{ 0.00]0.00}0.00|0.00{ 0.00
Hypertension 43]180.0]1.72| 0.12{1.74| 0.02(0.00{0.00] 0.00{0.00{0.00{0.00{ 0.00
Diabetes wino complications 23/180.0/2.30] 0.876.78] 0.48[0.00[10.00] 0.00{0.000.00{0.00] 0.00
Diabetes with circulatory 3[180.0}5.00] 3.33[7.33{ 0.00]0.00]0.00] 0.00{0.00{0.00/0.00[ 0.00
Disorders of lipid metabolism 26|180.0]0.54| 0.00/4.08| 0.00/0.00]1.50{ 0.00] 0.00{0.00/0.00{ 0.00
Ischemic heart disease 8/180.0{1.88/ 0.62/3.75] 0.00/0.00[20.67| 0.00(0.0010.00{0.00{ 0.00
Congestive heart failure 180.0(6.33] 3.33[10.67] 0.00/0.00{0.00{ 0.00}0.00]0.0010.00] 0.00
Supraventricular arrhythmias 180.0}1.20] 1.00{5.00] 0.00[0.00]0.00} 0.00] 0.00]0.00]0.00[ 0.00
Heart valve disorders 0.0/0.00] 0.00/0.00] 0.00]0.00]0.00} 0.00]0.00{0.00]0.00] 0.00
COPD 180.041.33] 0.00{0.33] 0.00{0.00]0.00] 0.00] 0.000.00]0.00| 0.00
Conduction disorders 180.0{1.00{ 1.00{0.00| 0.00{0.00]0.00{ 0.00]0.00}0.00/0.00} 0.00
Chest pain 8.0|2.00j 4.00{0.75] 0.00{0.00{0.00/| 0.00{0.00{0.00{0.00] 0.00
Hypothyroidism 14{180.011.07] 0.07]2.93] 0.07/0.00]0.00] 0.0010.00{0.00[0.00] 0.00
Low back pain 29.4{0.67] 0.89{0.00| 0.0010.00]0.00{ 0.00}0.00!0.00]0.00{ 0.00
Cervical spine pain 42.5{3.50] 2.00{0.00] 0.00]0.00]0.00{ 0.00{ 0.00{0.00]0.00[ 0.00
Other arthropathy disorders 48.0{1.75] 0.501.50 0.00/0.00]0.00] 0.00} 0.00{0.00/0.00] 0.00
Anemig disorders 135.8/2.50] 1.5015.25| 0.00/1.00]0.00]/ 0.00]0.00{0.00]0.00] 0.00

8.3/0.67] 0.00]1.67) 0.00{0.00/0.00| 0.00|0.00.{0.00{0.00{ 0.00
45.8/0.50] 0.50/2.25( 0.00]0.00{0.00] 0.00]0.00]0.00]0.00[ 0.00

Urinary tract infections
Protatic hyperto & prostalitis

WIWIOIA|JAOIOIBIOl L WNWININO| MWD [oA[AIL|wolo]w
—
[0}
o
o
W
(@)
o

Acute bronchitis 1.2]1.33] 1.00/0.44] 0.00{0.00/0.00{ 0.00{ 0.00{0.00{0.00[ 0.00
Degenerative joint disease .0{3.00] 2.5010.50{ 0.00]0.00{0.00] 0.00{0.00]0.00/0.00! 0.00
Upper respiratory infections 1.0]1.00( 0.00{0.17] 0.00{0.00{0.00{ 0.00{ 0.00[0.00{0.00] 0.00
Pneumonia 5.0]1.00| 0.67]0.00] 0.00{0.00/6.00{ 0.00]| 0.00{0.00/0.00; 0.00
Asthma 180.0[3.00] 2.50{1.00{ 0.00{0.00{3.50] 0.00] 0.00]0.00]0.00] 0.00
Sinusitis 1.0]1.00/ 0.00{0.00] 0.00{0.00}0.00} 0.00] 0.00]0.00]0.00{ 0.00
Gastroesphageal reflux 1.011.00] 0.00{0.00{ 0.00{0.00{0.00] 0.00{0.00}0.00{0.00{ 0.00
Abdominal pain 10[ 16.5]1.30[ 0.50{1.20] 0.00]0.00]0.00] 0.00] 0.00[0.00/0.00| 0.00
Vertiginous syndromes 14.8[1.25] 1.75/0.50{ 0.00{0.00]0.00{ 0.00[ 0.00{0.00{0.00[ 0.00
Osteoporosis 0.0] 0.0} 0.00/0.00] 0.00{0.00{0.00 0.00| 0.0010.00{0.00] 0.00
Rheumatcid arthritis 0.0] 0.0 0.00/0.00{ 0.00{0.00{0.00| 0.00]| 0.00{0.00{0.00/ 0.00
Bursitis 18.0|3.00] 2.00/0.00{ 1.00{0.00{0.00{ 0.00/0.00/0.00{0.00| 0.00
Headaches 14.0(1.00] 0.50]1.25/ 0.00[0.00;2.75{ 0.00{ 0.00{0.00/0.00| 0.00
Cellul & abscess, other site 0.0] 0.0]0.00{0.00{ 0.00]{0.00/0.00{ 0.00] 0.00{0.00]{0.00/ 0.00
Gout 180.0{2.67} 0.67|4.00{ 0.00{0.00{0.00]| 0.00] 0.00]0.00{0.00{ 0.00
Dermatitis and eczema _7.0/1.67| 0.67]0.00] 0.00{0.00{0.00{ 0.00/0.00/0.00/0.00] 0.00
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METHOD, SYSTEM, AND COMPUTER
PROGRAM PRODUCT FOR PHYSICIAN
EFFICIENCY MEASUREMENT AND
PATIENT HEALTH RISK STRATIFICATION

CLAIM OF PRIORITY

This application claims priority from provisional applica-
tion Ser. No. 60/549,601, filed Mar. 2, 2004.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates broadly to management of
medical information. More specifically, the present invention
relates to management of medical information to perform and
report measurements of physician efficiency.

2. Description of the Prior Art

Recent evidence has suggested that about 10-20% of phy-
sicians, across specialty types, practice inefficiently. Efficient
means using the appropriate amount of medical resources to
treat a medical condition and achieve a desired health out-
come. Thus, efficiency is a function of unit price, volume of
service, intensity of service, and quality of service. This
group of inefficient physicians is responsible for driving 10%
to 20% of the unnecessary, excess medical expenditures
incurred by employers and other healthcare purchasers,
equating to billions of dollars nationally.

To improve market efficiency, it is useful to apply a system
that accurately measures individual physician efficiency.
Recent evidence has demonstrated that leading physician
efficiency measurement systems have only about 15-30%
agreement across measurement systems. This means that
when one system ranks a physician as inefficient, only about
15-30% of the other systems ranked the same physician as
inefficient. The remaining 70% (or more) of systems ranked
the same physician as efficient.

These findings show that existing systems have significant
error in attempting to accurately identify inefficient physi-
cians. The error needs to be eliminated, or significantly
reduced, if healthcare purchasers are to accurately identify
inefficient physicians and take action (e.g., attempt to change
physician behavior, provide incentives for employees to use
more efficient physicians). Every physician falsely measured
as efficient (or inefficient) leads to continued inefficiency in
the healthcare marketplace.

There are ten common physician (or physician group) effi-
ciency measurement errors present in most existing physician
efficiency measurement systems, which are in order of impor-
tance: (1) examine all episodes of care for a physician; (2) use
a physician’s actual episode composition; (3) no severity-of-
illness measure by medical condition; (4) no identification of
different episode treatment stages; (5) no age category assign-
ment by medical condition; (6) no tracking mechanism for
related complication episodes; (7) improper episode outlier
criteria; (8) under-report charges attributed to partial epi-
sodes; (8) over-report charges attributed to episode end-
points; and (10) no minimum number of episodes of care.
These errors are discussed next.

Many physician efficiency methodologies continue to
examine “services per 1,000 members” or “all episodes of
care” tracked to a physician. These approaches probably add
the most to efficiency measurement error. The methodologies
attempt to adjust services per 1,000 members and to adjust all
episodes of care by age and gender—and then compare one
physician’s utilization pattern to a peer group average. How-
ever, age and gender explain less than 5% of the variance in a
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patient’s medical expenditures. This means that over 95% of
the variance is unexplained, and may be attributed to differ-
ences in patient health status.

Some methodologies adjust services per 1,000 members
and adjust all episodes of care based on specific International
Clinical Modification of Diseases ninth edition (ICD.9) code
algorithms that measure expected resource intensity. The idea
is that a patient’s diagnosis codes will provide more predic-
tive power than age and gender alone. The most predictive of
the published and marketed models explain only 20% to 30%
of the variance in a patient’s medical expenditures. This
means that 70% or more of the variance continues to be
unexplained, and may be attributed to differences in patient
health status.

Physicians often criticize the services per 1,000 members
and the all episodes of care methodologies that use a predic-
tive case-mix adjustment factor. Physicians state that the
methodologies do not appropriately adjust for differences in
patient health status—rightly stating that their patients may
be “sicker”

If all claim line items (CLIs) or episodes of care tracked to
aphysician are used in the efficiency analysis, then up to 70%
of the observed utilization difference between physicians
may be attributed to patient health status differences. There-
fore, patient health status differences are measured rather
than individual physician efficiency differences. This weak-
ness in current case-mix adjustment tools means that not all
CLIs or patient episodes of care treated by a physician can be
examined. Instead, an isolated set of more prevalent medical
conditions by severity-of-illness level needs to be examined
across physicians of a similar specialty type.

The second measurement error, which occurs in most if not
all current efficiency measurement systems, occurs when the
physician’s actual episode composition is used. The reason is
as follows. The differences in physicians’ patient case-mix
composition results in differences in variability (i.e., the stan-
dard deviation) around a physician’s average episode treat-
ment charges. This variability is not due to the efficiency or
inefficiency of a physician, but instead results because longer
and more resource-intensive medical conditions generally
require more services and, therefore, have more potential
variability around average (or mean) episode treatment
charges.

For example, easier-to-treat upper respiratory infection
(URI) episodes may have the following mean and standard
deviation (with outlier episodes removed): $185+$65. Here,
the standard deviation around the mean is not large—and is
0.35 the size of the mean (i.e., 65/185=0.35). However,
easier-to-treat pediatric asthma episodes may have the fol-
lowing mean and standard deviation (with outlier episodes
removed): $1,650+$850. Here, the standard deviation around
the mean is larger than for URI episodes—and is 0.52 the size
of'the mean (i.e., 850/1,650=0.52).

The variation difference between the two conditions is
49% greater for asthma than URIs_[(0.52-0.35)/0.35]. This
variation difference occurs for two reasons: (1) more
resource-intensive conditions require more services to treat;
and (2) there generally are a small number of episodes avail-
able to examine in a given physician efficiency study as com-
pared to the universe of episodes that could actually be stud-
ied—and a smaller number of episodes results in a higher
chance for variability around the mean. This variation is not
the result of physician treatment pattern differences.

If the statistically based variability around the mean is not
corrected, then substantial error may enter into the physician
efficiency measurement equation. Consequently, the final
physician efficiency score differences may be attributed to the






