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Executive Summary

Accuratemeasurement of wellness arnidehse management programstisical to determining program
value, allocating future resourcesdevaluating program performancedealth careand human
resourceexecutives who can distinguish between valid amdlith proposalsputcomeseports and
guaranteesill be able to allocate their resources effectively to undertaistsavingpopulation-based
interventions This article provides seven Plausibility Rules that caapj®ied to determine thékely
validity of thoseproposals, reports and guaranteeln addtion, this article offersimple guidelines to
quickly and inexpensively detama directional and magnitudinal validity, while cautioning that decimal
point accuracy is not possible at any price.

Introduction

Virtually unknown fifteen years ago, care management programs -- such as disease management,
wellness, and patient-centered medical homes -- have exploded in popularity in recent years. The idea
driving all of these programs is that targeted use of additional workplace, ambulatory, physician extender,
and/or telephonic care resources can reduce hospital and emergency room usage among those with, or at
high risk for, chronic disease and/or avoidable procedures, while improving productivity.

Behind this idea is the assumption that, in the five most common chronic conditions -- asthma, coronary
artery disease (CAD), congestive heart failure (CHF), chronic obstructive pulmonary disease (COPD),
and diabetes -- rates of hospitalization/emergency room (ER) use are high enough to create a significant
financial burden on the medical system. The Centers for Disease Control and Prevention (CDC)
estimates that 75% of all spending goes for chronic disease, and that roughly 1 in 2 adults live with at
least one chronic disease. http://www.cdc.gov/chronicdisease/resources/publications/AAG/chronic.htm

Most health care and human resource executives see enough of a problem here to offer and sometimes
incentivize health enhancement programs that allegedly produce high returns-on-investment (ROIs), but
health care costs keep rising nonetheless. This paradox suggests a collective inability to distinguish cost-
effective solutions from ineffective solutions.

A major reason for purchasers’ inability to identify effective solutions is that they assume that peer-
reviewed studies or studies naming or authored by national health plans must have been checked and/or
be generally correct in order to make it into print. Likewise, they assume that large national insurance
plans don’t make elementary mistakes in their own calculations, or tell outright lies, and that their own
consultants can critically evaluate program outcomes.
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Unfortunately, those assumptions are demonstrably wrong.

Those assumptions ignore the key differences between care management outcomes studies and
randomized double-blinded prospective control trials for the pharmaceutical industry. The latter are
conducted according to well-established regulations, using prospective controlled studies, and all
published statements about their results need FDA approval. Having been conditioned to believe that
what they read about drugs is generally accurate, health care and human resource executives tend to
believe care management outcomes studies are held to the same standard as FDA-approved trials, even
though the former are totally unregulated. As a result, this article will show, care management outcomes
studies are frequently implausible, often mathematically impossible and sometimes provably dishonest.

Care management outcomes innumeracy' isn’t just of academic interest. Resources are wasted on
programs that don’t work, driving up health care premiums. Public policies are made based on data that
is obviously wrong, but that no one questions, driving up taxes. Paradoxically, the reverse problem is
also true: A few decision-makers refuse to believe outcomes that are largely correct, mostly because they
assume that all positive outcomes and promises are wrong. Hence in many cases, initiatives that could
really reduce costs are underresourced.

Innumeracy is not a “he said — she said” issue. Math is immutable. A proof settles an issue. However,
having actuaries — who are schooled in math -- attest to outcomes is not the same as a mathematical proof.
Two of the mathematically impossible examples below were perpetrated by Mercer Management
Consulting, the largest actuarial consulting firm. Cigna, Kaiser and Wellpoint, also perpetrating or (in
the case of Wellpoint, accepting) impossible or extremely implausible outcomes or promises, employ
large staffs of actuaries.

Given the lack of rules, the inability of actuaries to understand care management outcomes, and the
general innumeracy displayed by many study sponsors, executives at all levels must rely upon themselves
to determine whether the outcomes they are shown or promises are plausible. The seven “plausibility
rules” discussed in this paper should provide a framework to help evaluate vendor claims and programs.

The Seven Rules of Plausibility

The examples below will show how applying one or more of seven informal, common-sense rules can
help determine whether a seemingly attractive outcome showing a high return on investment (ROI) or
substantial cost reduction is plausible. These rules are not footnoted or otherwise sourced, because there
is no precedent and no governing body for validating care management outcomes. Instead, the reader
must make his or her own decisions as to which rules to believe.

The goal of these common-sense rules is not to validate every study that is truly valid, which would be a
time- and expertise-intensive task, but rather to invalidate those claims that are almost certainly invalid, a
first level of intellectual triage to avoid making misguided resource allocation decisions. Even that
seemingly modest level of intellectual triage will eliminate many published outcomes from consideration,
allowing executives to focus on evaluating interventions that might really work.

! “Innumeracy” is defined as: “Unfamiliarity with basic mathematical concepts and methods; unable to use or
understand mathematics.”
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The Plausibility Rules are as follows, with their shorthand in boldface:

(1) The 100% Rule: Outcomes explicitly or implicitly cannot require cost declines exceeding 100%;

(2) The Every Metric Can’t Improve Rule: Every element of resource use or group of people
cannot decline in cost, through programs aimed generally at improving prevention. In particular,
the actual costs associated with prevention, such as primary care visits, drug use, and health
screening, must rise;

(3) The Reasonable Savings Rule: Declines in excess of 50% in any given resource category are
much more likely to be the result of invalidity than of effectiveness;

(4) The Nexus Rule: There must be a logical link between the goal of the program and the source of
savings;

(5) The Quality Dose--Cost Response Rule: Just as in pharmacology where there is an observable
time-dependent relationship between dose and response, cost cannot decline significantly faster or
sooner than the related quality variables improve;

(6) The Control Group Equivalency Rule: Control groups, if not prospectively sorted into two
similar or equivalent groups, based on objective data, before members are even contacted to
determine willingness to enroll, are likely to mislead. This is especially true of “historic controls”
(meaning pre-post), “matched controls,” and “using the non-disease group as a control for the
disease group”;

(7) The Multiple Violations Rule: When one of these rules is violated, others are likely to be
violated as well.
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#1: The 100% Rule

Example #1: US Corporate Wellness

The limitation of percentage declines to 100% is a very elementary concept. Yet the level of discourse in
the care management field is such that there are many explicit examples of its violation®. The first
example: The last line of the following excerpt from the case study used in marketing claims a “230%
reduction” in extended illness benefits among wellness program participants.

Wellness Program Case Study
The Children’s Hospital

The Children’s Hospital of Denver (TCH) started their first comprehensive wellness program in 2007, implementing a
personalized approach focused around a high trust, high engagement strategy with US Corporate Wellness.
The following provides data resulting directly from this program.

Access and Participation
All benefit eligible employees at TCH - approximately 3,200 people - were granted access to participate in

the program. Those receiving benefits — approximately 2,400 people — were provided a moderate
incentive to participate. The program grew quickly to 1,400 active participants upon launch and has since
exceeded 2,000 active participants at the end of 2009. This comprised 63% of total eligible employees
and a full 83% of incentivized employees. Active participation was not based simply on completion of
an online document or logging onto a site to register. Rather, it involved ongoing discussions with the
individual's own personal wellness coach in setting goals, identifying areas for change, etc.

Sick Time
Like many organizations, TCH combines the first 16 hours of sick time along with vacation into a PTO
bank. Hours tied to sick time beyond 16 hours are categorized as EIB (Extended lliness Benefit), and this
was the focus of the analysis . Maternity and anomalies (totaling 3%) were pulled out and the remaining
97% plus of the total population was analyzed at TCH, with the following results:

+ Wellness program participants are 230% less likely to utilize EIB than non-participants

> When President Obama was campaigning for health care reform at an Ohio rally, he received his loudest applause
for stating that healthcare reform would “reduce health insurance premiums by 3000%.”
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Example #2: TrestleTree

The second example is also from the realm of absenteeism reduction. It has subsequently been removed
from the vendor’s website following a discussion with the authors on how percentages work.
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Example #3: The Center for Health Value Innovation

The Center for Health Value Innovation (CHVI) has a vision statement that says “[CHVI] will be the
trusted resource to demonstrate how engagement in health can improve accountability and economic
performance.” In one of their presentations they showed a savings of $5000 per person per year (net
savings, meaning after fees are subtracted) generated by a care management program for commercially
insured members, where this number was said to be for the “average” person. However, the average
person doesn’t even incur $5000/year in paid claims — and certainly not in claims that could be
considered even theoretically avoidable -- making it impossible to reduce claims by this amount,
especially net of fees — a clear violation of the 100% Rule.

An example like this demonstrates the need for more instruction in the health outcomes numeracy field,
both in general and also specifically because the CHVI, which itself provides instruction in outcomes-
based contracting, was unable to recognize it is not possible to save $5000/year/person in a commercial
population.

#2: The Every Metric Can’t Improve Rule

As has been documented recently and extensively in the lay press, researcher bias often leads to outcomes
based on “wishful thinking” (Lehrer, 2010) rather than actual results. In the care management field, the
state Medicaid sector is most susceptible to this problem, because there is no countervailing force with an
interest in validity to offset the interest of the state in justifying their programs and to offset the
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consultants’ interest in providing an analysis demonstrating the outcomes that the state Medicaid
administrators would like to see.

Example #1: North Carolina Medicaid Patient-Centered Medical Home

Let us consider the much-publicized patient-centered medical home in the North Carolina Medicaid
program, the poster state for the Every Metric Can’t Improve Rule, as well as five of the other six rules.’
The outcomes — the cost savings allegedly realized by the most recent available year studied (2006) as
compared to the trended baseline period (2000-2002) -- were analyzed two different ways by William M.
Mercer Consulting. The first was by the resource category:

AFDC - All Rate Cells Combined
SFY06 Member Months | 7,962,681|

Catedory of Service SFY06 Projected Actual SEY0S PMPM 2 Estimated Savings

gory Benchmark PMpM | | At from Benchmark *

Inpatient $ 43259 2316 $ 159,963,111
Outpatient $ 23471% 17.73 [ § 45,660,400
[Emergency Room $ 15119 11.30 [ § 30,324,253
[Primary Care, Specialist $ 56.90 [ $ 5091 (9 47,751,911
|Pharmacy $ MNT72($ 3014 1% 12,601,550
Other $ 30.78 [ $ 3046 | $ 2,516,055
Totals $ 201.23 [ $ 163.70 | $ 298,817,281

Note that everycategory of utilization fell — hence the violation of this rule. Driving this rule is the
axiom that people have to be getting their care from somewhere. Absent a major commitment to an
expensive and effective wellness program, which itself would show up as a major resource use on a chart
such as the above, the need for care will not disappear. If people no longer need as much care from the
hospital, the emergency room, or any other outpatient setting, as North Carolina claims, they must be
getting their care from doctors, and be obtaining more preventive drugs. But in North Carolina the cost of
doctors and medications is shown as declining too. Unit cost cannot be responsible for the decline, since
this type of care program does not involve generic substitution or changes in contracted rates, except to
raise them for primary care providers.

One curious feature of the alleged physician cost decline is that even though one goal of patient-centered
medical homes is to substitute timely and effective primary care for specialist care and therefore there
should be some divergence between trends in usage of those resources, the report combined the two
categories into one. Lumping together the two key variables which are supposed to diverge is at best poor
reporting and at worst a cover-up. A cynic might infer that the reason for combining those two categories
into one must have been that primary care visits did not replace specialist visits. . Further independent

® The sixth rule — the nexus between cost and quality — may have been violated too, but since quality indicators
were not provided it is impossible to reach a conclusion.
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analysis of primary and specialist visit numbers found this to be the case—specialist visits per member
rose over the period in question.*

Example #2: CIGNA’s Well-Aware Wellness Program

North Carolina Medicaid is not the only situation where one might be excused for questioning the
integrity of those who are making certain claims. Cigna’s brochure guarantees that 30% of high- and
medium-risk people will see a reduction in risk through their “Well-Aware” wellness program. Focus on
the display demonstrating risk reduction among the high- and medium-risk groups with no offsetting risk
increase among the two-thirds of people who were measured as low-risk originally, a clear violation of
the Every Metric Can’t Improve Rule.
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Note two things. First, the Every Metric Can’t Improve Rule violation shows up clearly in this display:
Each risk grouping either improves or stays the same. There are no arrows for people migrating from low
to medium or high risk, nor is there any mention in the brochure that this might happen. As long as
people gain and lose weight, quit and resume smoking, or experience mood changes, there will be natural
risk migration upwards as well as downwards. Cigna is counting only the latter towards its guarantee,
with no offset for the former. Dr. Dee Edington from the University of Michigan’s Health Management
Research Center showed (Edington, 2009) that there is a “Natural Flow of Disease.” Some people’s
health improves between years while other people’s health deteriorates. In Dr. Edington’s research,
approximately 15% of high risk individuals will move from high risk to low risk, 35% of members will
move from a high risk to medium risk, and 39% of medium individuals will naturally move from medium
risk to low risk.

* Readers may replicate this finding by making a Freedom of Information Act request to the state’s Medicaid
bureau.
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Cigna’s “guarantee” captures just about exactly the expectation created by the natural flow of disease
itself, according to Dr. Edington. A wellness/DM vendor must first account for this natural flow of
disease, and then take credit only for further health improvement and risk reduction above the natural
rate.

Another way to look at Cigna’s fallacy is to assume a company’s obesity rate is 50%, but that the obese
population sometimes loses weight in the typical “yo-yo effect” that obese people often experience.
Further suppose that A-L is obese in even-numbered years but sheds weight during odd-numbered years,
while M-Z does the reverse. For the sake of simplicity assume that obesity is the only risk factor.

Cigna’s methodology would show a 100% success rate every year in getting people to lose weight, even
as the 50% obesity rate in the organization remains unchanged

One explanation is that this invalidity is due to Cigna’s actuaries not understanding risk migration. The
other explanation is that Cigna understands risk migration but believes that its prospective customers
don’t, and therefore will accept their program and their guarantee of risk reduction.

Both explanations support the thesis that innumeracy causes suboptimal decision-making and resource
allocation, but the second explanation also supports a thesis that Cigna knowsthat their methodology is
invalid.

Which explanation is supported by more evidence? Look again at the bar graph display. Note the
numbers in the margin, and the size of the stacked segments. The segments are not drawn scale,
despite the purpose of bar charts being to draw segments to scale to highlight differences in relative size.
Had the segments been drawn to scale, the low-risk segment would take up 2/3 of the bar, making it much
more obvious to the reader that there is a possibility, not taken into account in the guarantee, that some
portion of low-risk people might migrate to high-risk. Instead of drawing the segments to scale, Cigna
indicated the relative scale of the bars, perhaps uniquely in the $2.4-trillion healthcare sector, by filling
them with dots. The reader must decide whether this is a stylistic choice only, or whether the bars were
drawn this way in order to not to draw the reader’s eye to the difference in size between the low-risk and
medium/high risk cohorts.

One point that can’t be argued: Cigna is certainly accurate when they call this guarantee “a promise that
only Cigna can make.” However, as future examples show, Cigna is not the only national health plan to
promote demonstrably invalid promises and outcomes.

#3: The Reasonable Savings Rule

Example #1: North Carolina’s Patient Centered Medical Home

Let us look again at the State of North Carolina’s Patient Centered Medical Home. The state provided
outcomes by age and gender, as follows, indicating improvement in every age category.
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State of North Carolina Attachment 6 Final
SFY06 Savings
Using Statewide Benchmark
(by Rate Cell)

AFDC - Specified Categories of Service

Age and Sex Description Member Months * SFY06 Projected Actual SFY06 PMPM* Estimated Savings

9 > ember Hontas Benchmark PMPM 2 ua from Benchmark *
<lyear M&F 670,070 | $ 41138 $ 186.80 | $ 150,479,255
1-13yearsM&F 4672745 | $ 102.70 | $ 100.37 | § 10,901,303
14 - 18 years F 596,909 | § 22457 | $ 166.58 | $ 34,614,787
14 - 18 years M 547434 | § 11282 | $ 10984 | $ 1,632,831
19 - 44 years F 1,167,464 | $ 41369 | $ 35999 | $ 62,695,031
19 - 44 years M 174219 [ § 45290 [ $ 31030 | $ 24 844 077
45 years & up M & F 133,840 [ $ 665.60 | $ 563.62 | $ 13,649,997
ﬁotals 7,962,681 | $ 201.23 [ $ 163.70 | $ 298,817,281

1- CCNC/ACCESS only member months for SFY06.

2 - The Statewide Benchmark SFY06 PMPM was calculated using the historical 36 months of data from SFY00, SFY01, and SFY02. The
PMPM shown here is calculated by weighting each rate cell's SFY06 base PMPM with the actual CCNC/ACCESS member months
distribution by rate cell for SFY06.

3 - Calculated using the date of service data for SFY06; represents all CCNC/ACCESS program (I, I, and I1l) costs for dates of service from
July 2005 through June 2006.

4 - Projected savings calculated using the SFY06 actuals; the benchmark minus the actual, multiplied by the actual SFY06 CCNC/ACCESS
member months equals the projected savings.

The 54% savings in the “<1 year M & F” line violates the Reasonable Savings Rule because of the
implausible magnitude of the savings. It also violates the Nexus Rule due to the overwhelming
unlikelihood that a program geared towards controlling chronic disease would show massive savings -- or
any significant savings at all -- in this age category, the category least likely to be diagnosed with chronic
disease.

Additionally, the magnitude of the savings suggests that the 100% Rule is also violated. When the
Reasonable Savings Rule is violated, careful parsing of the outsized savings category will almost always
show a 100% Rule violation as well, and this case is no exception.

The analysis proceeds as follows. First, consider the four major components of cost in this age group:

(1) physician costs;

(2) normal delivery costs;
(3) drug/other costs; and
(4) neonatal care costs.

While the data wasn’t provided, pediatrician costs surely increased because primary care doctors receive
an increased capitation rate to participate in a Patient-Centered Medical Home model. Normal delivery
length of stay (and hence presumably costs/normal delivery) climbed about 5% over the period, as the
chart below shows. Though not presented separately, drug and other costs, part of preventive care, can be
assumed to also rise, or at least not fall, in a model oriented towards prevention.
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That leaves neonatal care costs, which generally represent no more than half® of all health care costs for
the 0-to-1-year-old group, as the only possible source of savings in this age category. To achieve a 54%
overall reduction in this age category, neonatal utilization would have to decrease by more than 100%,
since if neonatal utilization represented half of all costs in the category and fell by only 100%, total costs
would fall by only 50%, rather than the claimed 54%. And even that impossible savings figure assumes
that the other three categories of cost stayed the same, but as noted they probably rose.

What is a typical distribution of medical spending by resource component?

At several points Outcomes Measuremeinbkes reference to certain resources, like hospital and
pharmacy costs, as a percentage of total medical spending at a health plan. There are no hard-and-fast
figures for these percentages, but there are rules of thumb. Plausibility is all about rules of thumb,
because precision and accuracy are often inversely related. With that in mind, figure that, for the
commercially insured <65 population, inpatient costs are 23-30%, outpatient hospital costs are 19-25%%,
all professional office services are 15-19%%, emergency costs are 3-5 %, 6-10% is spent on other
ancillary services, and pharmaceuticals consume the remaining 18-26%. Of course these proportions will
vary by condition, severity and how these categories are grouped and reported. For instance, an older
population with a higher illness burden will incur a higher proportion of inpatient costs.

Obviously a reduction of the magnitude needed to make North Carolina’s claims true would be
impossible. Still, it would be worthwhile to know whether the state came close, since a neonatal
utilization reduction of even a small amount would be impressive enough to possibly justify the
program’s cost, and adoption by other states. Fortunately, we don’t have to speculate -- the actual change
in neonatal resource usage may be independently verified using a free, federally supported database
which captures nearly every hospital discharge in the country. http://hcupnet.ahrq.gov/HCUPnet.jsp

The result from that database is below. The discharges and days for neonates are compared to the
discharges and days for normal deliveries. The three years of baseline (2000 to 2002) are contrasted to
the study year, 2006. The line in bold italics shows that neonatal utilization fell by 1%, not 100%, over
that period — a mistake of two orders of magnitude.” (The state and their consultants would no doubt

® The actual percentage of total cost in the <1 year-old category accounted for by neonates was not disclosed, and in
the United States as a whole is not tracked. “Half” is used as a common-sense substitute for a true number, but as
will be shown, it does not matter what the true number is

7 In all fairness to the state, there was a mix change from extremely premature babies to less premature babies,
but this mix change, even if Medicaid paid for neonatal care using a severity-weighted DRG as opposed to a per
diem, would change the overall result only by a few percentage points. Likewise, in all fairness to the state, the
federal database is all-payer and a sizable minority of neonates is not Medicaid. However, there is no a priori
reason to think that non-Medicaid neonates would have jumped to make up for a theoretical massive decline in
Medicaid neonates.
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DRG

386-390

2000 2001 2002 2006
Non-normal discharges 33,631 30,227 27,776 32,390
LOS (length of stay), days (mean) 6.4 6.9 7.1 7.1
Discharge days 216,257 207,897 196,181 229,969
Diagnosis Related Group 391, Normal newborn
391 Total number of discharges 79,875 80,419 81,090 89,643
LOS (length of stay), days (mean) 2 2 2 2.1
159,750 160,838 162,180 188,250
Total newborns 113,506 110,646 108,866 122,033
% Non-normal discharges  29.6% 27.3% 25.5% 26.5%
% Normal discharges 70.4% 72.7% 74.5% 73.5%

argue that neonates would have risen dramatically over that period without the PCMH, but a similar
analysis for South Carolina would show that — even absent a Medicaid patient-centered medical home
project — their neonatal utilization rate fell by almost the same amount over the same period.)

So how can one explain the significant differential in costs for this neonatal age group between the
predicted $411 PMPM and the actual $186 PMPM? If hospital utilization didn’t significantly decrease,
ALOS didn’t decrease, and the percentage of births requiring neonatal care stayed relatively stable, how
did cost go down? The answer is that it can’t be explained: The numbers just don’t meet the Reasonable
Savings Rule, or for that matter the 100% Rule or the Nexus Rule.

It is no surprise that North Carolina (and Mercer) embraced this outcome, which received extensive
exposure on National Public Radio and elsewhere during the health care reform debate, and is one of the
arguments for the statutory creation of Accountable Care Organizations, which are a more formal,
comprehensive, collective, risk-bearing cousin to medical homes.

State Medicaid programs generally have a stake in sustaining high savings projections in programs like
North Carolina’s because the money spent on care management programs is largely financed by the
federal government through “matching,” so they often seek and obtain “validation” of their programs
rather than objective review. A simple remedy to this moral hazard would have been to require that,
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rather than Medicaid itself reviewing its own performance, an independent state agency evaluate
Medicaid savings, but this remedy was not part of the comprehensive health reform legislation.

Example #2: Georgia Medicaid

Absent that check-and-balance, state Medicaid agencies routinely accept outcomes that violate one or
more of the Plausibility Rules. Here is an example from Georgia Medicaid, once again prepared by
Mercer (5/28/08). A word-for-word reconstruction of the summary page of their report follows:

The results of the reconciliation process for the guaranteed net savings in PY1 are highlighted
below:

[1 In Region 1, APS generated net savings, after subtracting their contracted fees, of
19.0%. These savings exceeded the contractually guaranteed net savings of 4.55%. No
penalty should therefore be assessed for financial results.

[1 In Region 2, United generated net savings, after subtracting their contracted fees of 15.8%.
These savings exceeded the contractually guaranteed net savings of 4.22%. No penalty should
therefore be assessed for financial results.

The Reasonable Savings Rule would guide readers to look at Region 1’s 19% overall decrease. True, the
Reasonable Savings Rule focuses on declines of 50% or more, but that’s in any single category. A 19%
overall decrease can — and will — easily be shown to require a >50% decline in hospitalization, since
disease management generates savings almost exclusively in hospital costs and ER costs. Because the
idea of disease management is to provide enough preventive services and self-care to avoid
hospitalizations, typically the cost of non-hospital services increasesn successful programs.

Let us, however, generously assume away that likely increase in non-hospital costs and say that the
hospitalization reduction was achieved withoutincreasing prevention-oriented costs. Next, let us add
back in the actual fees, approximately $9 per member per month or roughly 2%, making the gross savings
before fees 21% (19% + 2%).

Absent some actual numbers, let us also make some assumptions for program outreach and intervention
effectiveness that are generous to the program in that they exceed what most programs achieve:

* hospital costs account for 50% of total costs in the Medicaid disabled population

*  50% of hospitalizations are avoidable through phone calls

* 50% of people are engaged by the program

*  50% of those engaged are (without financial incentives, which were not provided) successful
enough in losing weight, giving up cigarettes, and taking other steps so that they do indeed avoid
hospitalizations.

We can build these assumptions into a table to determine how many hospitalizations would have to be
avoided in the last bullet-pointed group — the sub-category in which the program was effective -- in order
to save 21% overall before fees:
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Category % of total Reduction in Costs Needed to get
21% overall savings

Hospital Costs 50% of costs are hospital costs 42% of total hospital costs must be
avoided
Avoidable Hospital Costs 50% of hospital costs are avoidable 84% of avoidable costs must be
through telephone disease avoided
management
Engagement Rate 50% of members are engaged 168% of total hospital costs must be
avoided in the engaged population
Success Rate 50% of engaged members are 336% of avoidable hospitalizations
successful in avoiding avoidable must be avoided in the engaged
hospitalizations population

Obviously, despite generous assumptions for contact and success rates in disease management, the 19%
net savings figure that the state of Georgia accepted is so obviously a violation of the Reasonable Savings
Rule that some might question whether the state accepted the results not because they believed them but
rather because the results justified further federally matched spending on the program.

#4 The Nexus Rule

Kaiser’s Cardiac Care Program

Kaiser reported (Delate, 2010) a successful cardiac care intervention involving more aggressive and
earlier use of cardiac drugs post-heart attack. The first Nexus violation: Drug costs fell roughly 20% for
the intervention group relative to the control group, despite the authors’ assertions that “early initiation of
secondary preventive drug therapy” (Delate, 2010, p. 1129) and “aggressive use of secondary prevention

drugs” (Delate, 2010, p. 1133) were largely responsible for the outcomes improvement in the intervention
group.

It is highly implausible eitherthat a larger, carlier dosage of the appropriate drugs could cost less than a
smaller, later dosage of the inappropriate ones, Or that a clinical pharmacist being resourced at
$1/patient/day (Delate, 2010, p. 1130) was able to identify appropriate drug therapy far more effectively

than the physicians for Kaiser’s control group, but both statements must be true for the outcome to be
real.

More concerning from an outcomes perspective than the Nexus rule violation is -- using the rather
tenuous assumption that the study was designed and executed correctly -- the magnitudinal difference in
the death rates between the two groups. Almost one-third of the control group died, as opposed to 2.6%
of the study group. And yet Kaiser did not make this $1/day intervention the standard of care despite its
apparent life-saving effectiveness and an ROI of 57:1, an ROI at least a magnitude higher than any other
ROI ever reported in disease management. If the study is to be believed, failing to institutionalize that
standard of care cost Kaiser $21.000/patient in annualized savings, an amount in excess of what most
cardiac patients cost a health plan in total.

The second violation of the Nexus Rule is in the noncardiac death rate. Recall that this was an
intervention on cardiac patients in which the cardiac drug regimen was changed by Kaiser’s Collaborative
Cardiac Care Service. Yet the reduction in the death rate in the intervention group due to non-cardiac
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causes was three times that of the reduction in the death rate due to cardiac causes — the causes that the
intervention was specifically designed to reduce.

Furthermore, if the study is to be believed, the control group’s doctors were guilty of almost criminal
negligence. It wasn’t just that the control group died at a rate ten times that of the seemingly equivalent
study group. What makes it negligent is that one must conclude that the death rate differential was due to
the control group’s doctors’ prima faciefailure to adequately medicate the control group, because
drugspend accounted for only slightly more than 2% (Delate, 2010, p. 1132) of the $93,800 in total
annualized spending per person. 2% is roughly onetenthof the average percentage of claims devoted to

drugs for the average health plan member, yet these members were thirty times sicker than the average
health plan member and ten times sicker than the intervention group, as measured by their relative death
rates. Indeed in absolute dollars, the drugspend in the control group was well below the average for the
US population in the control group’s age category.

To summarize: if the study was valid, Kaiser’s doctors were negligent, Kaiser’s executives ignored
$21,000 in savings per patient, and Kaiser’s clinical pharmacists (who published the study) performed
brilliantly, dramatically improving outcomes and reducing the non-cardiac death rate through a cardiac
intervention, while significantly reducing drug costs, all for $1/patient/day.

More than likely, however, the control group’s doctors were adhering to the standard of care, Kaiser’s
executives were acting responsibly, and the incongruous published outcome is instead due to innumeracy
or a hidden agenda, such as a group of clinical pharmacists trying to prove the value of clinical pharmacy
consults in order to get reimbursed for them. A much more likely explanation for the result is that lack
of a governing body, formal rules, or understanding of plausibility allowed this study to pass internal
review by Kaiser and external peer review by Pharmacotherapy

There aren’t plausibility rules for every contingency, but if there were, another rule would be authors do
not explain a highly counterintuitive finding in the study itself either because they didn’t notice it or
because they hope other people don’t notice it. In this case, among other things they didn’t explain:

*  why drug use was so low in general and even lower in the study group;

* why cardiac patients cost Kaiser $90,000/year instead of $20,000/year like every other health
plan;

* why the non-cardiacdeath rate was 22x higher in the control group (vs. a cardiac death rate about
8x higher) even though this is a “collaborative cardiac care service” focused on cardiac
pharmacotherapy;

* why the 57:1 ROI was deemed too unimportant to mention; and

*  why the ROI was magnitudinally higher than what other care management programs achieve.

# 5: The Quality Dose-Cost Response Rule

In voluntary programs that rely on behavior change to improve health in order to generate reduction in the
utilization of reactive resources such as hospital admissions, it would seem likely if not self-evident that
hospital/ER utilization can decline only if quality/health status outcomes improve. Yet many vendors
report cost savings well in excess of quality improvements. These next three examples will illustrate the
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Quality Dose-Cost Response Rule. The first example, not in the public domain, is reproduced from a
vendor’s report to a health plan on a Coronary Artery Disease program:

Example #1 Anonymous Health Plan

P ercentage of C ontinuously E nrolled Members |
Base PostYear 1 mprovemen:
% of CHD Members withan LDL o
S 75.0% 77.0%| 2.0%
% of CHD Members with atleast
0
one claim for a Statin 69.0% 70.5%| 1.5%
% of CHD Members receiving an o o
ACE inhibitor or altemative 43.5% 44.7%| 1.2%
% of CHD Members postMI with
atleastone claim for a beta- 89.0% 89.0%| 0.0%
blocker
Hospitalizations/1,000 CHD
Members for a primary ) o
diagnosis of Myocardial 47.60 24.38 | -48.8%
Infarction

Note that the 49% reduction in the myocardial infarction rate far exceeds the 0%-2% improvement in
quality-related cardiac adherence variables, a clear violation of the Quality Dose--Cost Response Rule.
Consistent with the Multiple Violations Rule, The Reasonable Savings Rule (resource use cannot decline
by more than 50%) is violated in substance if not to the letter. How can cardiac admissions be cut in half,
without a significant improvement in cardiac health status? Answer: They didn’t get cut in half. The
calculation included heart attacks only in cardiac patients whose CAD was already diagnosed in the
baseline year were counted in the study year. A large minority of heart attacks take place in patients not
previously identified with CAD, and therefore did not get counted in the study year. In other words,
every heart attack is counted in the baseline year (since everyone with a heart attack receives a CAD
diagnosis) but only the heart attacks occurring in the CAD population are counted in the study year.

Here is what happened, in a simplified situation. Assume a health plan with two cardiac patients, only
one of whom was identified as a cardiac in the baseline:

Baseline Year Contract Year
#1 $20,000 $4000
#2 $0 $20,000
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Suppose the first cardiac patient has an inpatient event in the baseline year costing $4000, and fills
prescriptions in the contract year costing $4000 to control his hyperlipidemia or blood pressure. By
contrast, cardiac patient #2 did not incur claims in the baseline, due to being noncompliant, undiagnosed,
misdiagnosed, seemingly mild or incurring an insufficient number of blood pressure-related claims to get
counted in the program’s claims extraction algorithm.

The baseline year claims per cardiac patient, according to every methodology in use, would be $20,000.
Why? Because the algorithm only finds and hence only counts cardiac patient #1. $20,000/1 equals
$20,000.

Now shift forward to the contract year. The cost to the health plan of treating all their cardiac patients has
increased 20%, to $24,000. However:

* Using the “cohort pre-post” methodology would count only cardiac patient #1 and show an 80%
reduction (cardiac patient #1 moving from $20,000 spend to only $4000 in the contract year).

* Using the “prospective identification” methodology in which cardiac patient #1 is counted in both
years while cardiac patient #2 is counted only in the second year of the program shows a reduction of
40%, from an average of $20,000 to an average of $12,000 ($24,000 divided by 2 members);

* Using the “annual reconciliation” methodology in which a member is only counted in years in which
he or she incurs claims, also generates an average of $12,000.

Imagine that a heart attack is a “heads” and that you needed to be a “heads” to be in the cohort. Everyone
who did not have a heart attack is a “tails.” This example — as well as the Cigna example — counts the
people who migrate from heads to tails in the contract year, without also counting the people who migrate
from tails to heads.

As an added invalidity, the latter group — the people who start out “tails” in the baseline -- will be counted
in the subsequent year in most methodologies when they become heads. Many of them will then migrate
back to tails, making it possible to show a reduction in utilization every year without actually reducing the
rate of heart attacks.

Example #2: Health Fitness Corporation

The next example, from Health Fitness Corporation (HFC) and Eastman Chemical (EC), also violates the
Quality Dose-Cost Response Rule, but somewhat more subtly than the example above. Unlike that slide,
normally an outcomes report puts the quality and cost variables on much different pages or slides, and the
HFC-EC one was no exception. When this presentation was given at the October 2010 Integrated Care
Forum there were twelve slides separating the quality variables slide and the financial results slide.
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The average improvement in the eight quality indicators, including the two that did not improve, was
15.1%. However, the claimed cost savings (excluding the monetary incentive paid to employees) was
24.2%, 60% higher than the quality indicator change. When one further takes into account the fact that
many costs -- primary care, accidents, most birth events, elective surgeries, most cancers (where
gestational rates are often measured in decades), and congenital diseases, to name a few -- simply aren’t

© 2011 DMPC Inc. www.dismgmt.com 781-856-3962. User license confers right to share internally without express permission, but may not be shared externally,
including with retained consultants.



noticeably affected in four years by a wellness program, the difference becomes more pronounced.
Assuming that 50% of costs are not reducible, the reduction in reducible costs would be 48.4%, or more
than three timeshe amount by which the average quality variable improved. Seen another way, if one
excludes birth events, the amount of savings claimed could be equivalent to eliminating all hospital visits
— a violation of the Reasonable Savings Rule.

However, since neither Health Fitness nor Eastman Chemical looked beyond the alleged cost reduction to
see whether there was a link between the source of cost reduction (wellness) and the type of cost
reduction (avoidable medical events), it is impossible to know whether there was a Nexus Rule violation.
Given the violations of the Quality Dose--Cost Response Rule and Reasonable Savings Rule, it is likely
that there was no nexus either.®

It is also not plausible that prediabetes, diabetes, high cholesterol and blood pressure all improved enough
to so dramatically reduce medical claims in the absence of any reduction in obesity and overweight
individuals.

Consistent with the Multiple Violations Rule, note the Control Group Equivalency Rule violation. The
“matched control” had already started separating from the study group in the second year of the baseline,
meaning that the two cohorts were not equivalent to begin with. Depending on Eastman Chemical’s
engagement strategy, it is likely those that engaged in the wellness program were those in better shape,
more interested in their health status, and more likely to engage in risk reduction programs. By
definition it is impossible to offer a voluntary wellness program and not attract many more motivated
people than unmotivated people.

Example 3: Viverae

Perhaps the clearest example in the wellness arena of a quality dose--cost response mismatch is Viverae’s
case study on their website. High-risk people as a group reduced risk factors by 3%. But Viverae claims a
17% improvement in first-year trend for participants as a whole. That’s almost a 6x first-year multiple of
total cost reduction to total risk factor improvement, perhaps the highest such multiple in the industry,
three times as high as HFC. Like HFC, Viverae didn’t check the composition of the claims cost reduction
to see if the events possibly avoidable through risk reduction declined, but it wouldn’t have mattered:
There simply isn’t that much cost related to claims that can be avoided through simple risk reduction in a
year.

#6 The Control Group Equivalency Rule

“Control groups,” if not prospectively sorted into two similar or equivalent groups, based on objective
data, before members are even contacted to determine willingness to enroll, are likely to mislead.

In structured research done to FDA standards, comparative studies are double blinded and placebo
controlled, meaning two groups with equal characteristics follow a treatment protocol and neither group,
or their doctors, knows whether they are the control group (taking the placebo) or getting the real

¥ |findeed there was a link and organization-wide avoidable events fell by an amount consistent with the overall
savings being claimed, the HFC result would be validated.
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treatment. The three most common control methodologies used in wellness, disease management and
patient-centered medical home studies have none of those characteristics. Instead they are:

(1) historic, meaning a comparison of people now to themselves last year;

(2) matched, meaning a dummy group of members/patients whose demographic and claims history
characteristics are plucked out of the files and used as a comparison to those who participate
voluntarily in a DM program;

(3) “trended,” which is a “what if?”” comparison invariably using a number plucked from an actuarial
model which is never plausibility-tested and never tested against units of resource use, often from
the “non-diseased” population.

All three of these methodologies/steps then compare the disease group’s cost increases to the non-disease
group’s cost increases over time, the idea being that even though both the study and control population or
“trended” population have dissimilar characteristics, inflation affects both groups the same way,
especially if one parses the inflation rate into its components for each category of care and inflates each
category separately.

Let’s look in more depth at each of the mistakes involved here, for which we have already provided
examples.

Mistake One:Historic control, meaning a comparison of people now to themselves last year

This is the Cigna model in a sense, based on pre-identifying high-cost or, in their case, high-risk, people
and assuming they would stay that way absent Cigna’s intervention. Of course people don’t stay that way
and if one selects only the people who are high-cost or high-risk in the baseline, as Cigna did, they can
only move in one direction: down.

The perfect analogy is the heads-and-tails one offered in the Cigna section. If you flip only the heads,
you will find that the number of heads falls 50%. No one would take credit for that 50% decline, but
Cigna and others do very similar things in disease management and wellness.

One article (Linden, Estimating the Effect of Regression to the Mean in Health Management Programs,
2007) traced what happened when you simply tracked the costs of people who were identified in the
baseline year absent a program. (Note that the study used a very tight algorithm to identify cardiac
patients — a cardiac event in the baseline year. The broader the algorithm, the more muted the heads-to-
tails effect. )
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Mistake Two: Matchedcontrol, meaning a dummy group of members/patients whose demographic and
claims history characteristics are plucked out of the files and used as a comparison to those who
participate voluntarily in a DM program

This mistake is Kaiser’s and, more dramatically, HFC’s. In Kaiser’s case, the control group was a
matched group of members, not even a concurrent matched group but rather historic claims files plucked
out of the data warehouse. The lack of equivalency was obvious from the results. If you get a seemingly
impossible result, the likelihood that something was wrong with your study is great enough that you
shouldn’t publish it. Or if you do publish it, don’t hide the impossibilities (like the 57:1 ROI in Kaiser’s
case) and leave the reader to do the math.

Going a bit deeper into the control group fallacies, Kaiser’s was simple non-equivalence. There was no
issue of not controlling for motivation, as was the case in HFC, because in Kaiser’s study, patients were
pre-assigned to the study group before the investigators knew how compliant they would be.

In HFC’s case, assume for a minute that the two groups were indeed comparable on the surface—
demographics and claims history. The one variable that they did not control for is motivation, or
“readiness to change.” That factor, arguably the most important predictor of success in a voluntary
program, doesn’t appear in claims history or any demographic report. In the case of HFC, the incentives
were so generous that someone had to be a real couch-potato not to at least go through the motions of
participating in the program. The result: the people who stayed out of the wellness program — the ones
now in the control group -- were so unmotivated that they were willing to forego several hundred dollars
not to complete an HRA and attend a couple of weight-loss sessions.

One could easily make the case that motivation is the single most important variable in a wellness or
disease management program, or a compliance program of any type. To say motivation is “not controlled
for” would mean that —unlike, for example, the percentage of men, which would be set close to equal in
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each group — the percentage of motivated people would vary randomly across the control and study
groups, and therefore create accidentally non-equivalence that could affect the results either way.

However, the HFC fallacy is a step beyond failure-to-control. It is the opposite of control: It is the
separation of people into two groups, one motivated and one unmotivated. No intervention dependent on
motivation for its success is going to be measurable if all the motivated people are in the same cohort.

HFC’s is a particularly aproposcase of a fallacy that is so pervasive, so accepted, that a large number of
vendors and health plans virtually brag about the fact that their results are based on people who are
already motivated...and then they motivate them some more. Consider perhaps the best pure example of
failure to control for motivation, verbatim from the website and White Paper of Focused Health
Solutions:

*  “We utilize an opt-in enrollment model to target those individuals who have high health
confidence and the highest motivation to change their health situation,” and so as not to leave
anything to chance...

*  “Focused Health Solutions...[then] provides incentives to participants in our Condition
Management Programs.”

Farther down on their website, they note that they provide “valuable disease management reports” that
“provide you with ROI.”

How to they determine an ROI? To what control group do they compare motivated, incentivized
volunteers? In their White Paper available online, they say they “match members in the measurement
year with non-participating members with similar clinical, utilization and cost characteristics.” In other
words, they do precisely what a biostatistician or health services researcher would never do: They find
motivated volunteers, incentivize them to participate, and compare the results to people who lacked
enough motivation to participate and were not given incentives.

What is their justification? “This approach is used because there is a need to compare the program
participants to somethinditalics theirs] in order to judge whether there have been improvements.” In
other words, they prefer to offer an obviously invalid analysis than none at all. This is presumably
because their customers demand to know: “What’s my ROI?” and they want to give them a number,
notwithstanding that it is meaningless.

Mistake Three: Using OTmeéOas a controlwhich is a Owhat if?0O comparison invariably using a number
plucked from an actuarial model which is never plausibtigisted and never tested against units of
resource use Often the saalled OnordiseasedO population is used.

This mistake is best illustrated by Mercer and North Carolina. They seem to have made up a trend
without any attempt to see if units of resource use — the actual variable that is supposed to be impacted —
changed in the population. And as we saw with neonates, it didn’t.

The comparing of the disease cohort trend to non-disease trend is recommended in the Care Continuum
Alliance’s Outcomes Guidelines Voluméb 721f). This turns out to be a classic arithmetic fallacy. Let
us assume that epidemiologically the non-disease trend would mirror the disease trend if the two groups
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were indeed correctly divided at baseline into disease and non-disease groupings.” In the real world,
however, it is impossible to identify everyone with chronic disease in the baseline. In particular, people
whose disease-specific claims are too low to count them as chronic get put in the non-disease grouping.

This is not just a minor issue that can be overlooked. The insidious impact on trend from this mis-
grouping is covered at length in the companion Outcomes Measuremefior Dummies and Smarties
Volume 20 only one brief example is offered here. Suppose that there are two people with CAD, one
diagnosed by having a heart attack last year and one as yet undiagnosed, who is therefore classified as
non-disease. The person with the heart attack cost $20,000 last year while the undiagnosed person cost

$0.

This year, the undiagnosed person has a heart attack and the previously diagnosed person didn’t. The
chronic disease spending (the previously diagnosed person’s cost) declines from the baseline, while the
non-chronic trend (the previously undiagnosed person’s cost) jumps up — magnifying the perceived
savings even though the number of heart attacks remained the same.

This is not just a theoretical problem. The fact is that a substantial number of people who were not
identified in the baseline with chronic disease have chronic disease events in the study year. (Linden,
2007) By condition, the categories are as follows:

Case-mix of members hospitalized in 2005 by chronic condition

Category (members) CAD* Asthma CHF** Diabetes Mean
(1) Admitted 2004 year and 2005 5.0% 4.9% 8.8% 11.0% 6.4%
(2) Not Admitted in 2004 and admitted in 2005 69.2% 55.7% 60.8% 36.7% 62.4%
(3) Members "undetected" in 2004 and admitted in 2005 9.0% 14.6% 8.7% 12.7% 10.0%
(4) New Members in 2005 and admitted in 2005 16.8% 24.8% 21.7% 39.6% 21.2%

Categories #3 and #4 represent 31% of the population. So the arithmetic assumption that a population
can be a priori divided into non-disease and disease categories is not just a little wrong, but rather is
substantially wrong.

# 7: The Multiple Violations Rule

Most of what has been presented in this paper so far violates multiple Plausibility Rules, but — with the
possible exception of North Carolina Medicaid — no one violates as many rules to as large a degree as
Pharos Innovations.

? It is almost certainly not the case that non-disease trend mirrors disease trend epidemiologically, meaning
assuming you could divide a health plan’s members this way to begin with. However, Outcomes Measurement is
about common sense and arithmetic, meaning this fallacy is outside its scope.
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Their study using Wellpoint’s Medicare patients starts with a violation of the Reasonable Savings Rule,
as the following graphic is shown in support of Pharos Innovations’ claim that admission rates for heart
failure patients fell 79%, essentially from the start of their telephone support program (the Quality Dose-
Cost Response Rule violation — it should have taken much longer) from 1636 admissions per 1000
patients to 351 admissions/1000 patients. Their case study also claims an 85% reduction in overall costs,
which violates the Every Metric Can’t Improve Rule, since non-admissions costs had to be falling much
more than admissions rates in order for a 79% admissions decline to translate into an 85% cost savings.

All-Cause Inpatient Admission Rates Per Month
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No peer-reviewed result has ever shown a 79% decline in all-cause admissions for heart failure, triggering
an 85% overall cost reduction. Historically, most studies on heart failure have shown a much lower
reduction of admissions. Cross-sectional, mostly unpublished, data from health plans with heart failure
disease management programs generally shows roughly a 2%-5% reduction per year in heart failure-
specific admissions with a disease management program in place. Generating all-cause admission
reduction is a far more difficult feat than generating admission reduction specifically for heart failure
fluid overload, because the former requires avoiding admissions unrelated to CHF. While a similar
analysis for CHF has never been undertaken, the American Diabetes Association found that 63% of

admissions for diabetics are for diagnoses not specifically related to diabetes. (American Diabetes
Association, 2003).

With that study as background, it is hard to imagine how directed self-monitoring could reduce overall
admissions for CHF patients, including admissions not specifically related to CHF such as elective
surgeries, trauma and cancer, by 79% when most other programs generate only a 2-5% reduction in
admissions related to CHF. The result would be therefore implausible.
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One could also make a case for a 100% Rule violation. Certainly CHF admissions avoidable through
phone calls and monitoring, such as fluid overload, are less costly than admissions not avoidable through
phone calls, such as falls, cancer and transplants. Suppose one replaces the implicit assumption that a
79% reduction in admissions generates a 79% reduction in hospital costs with a more realistic assumption
that a 79% reduction in admissions reduces hospital costs by somewhat less than 79%, due to the lower
acuity of admissions actually avoided, as compared to unavoidable admissions. In that case, non-hospital
costs would have to fall by quite a bit more, perhaps even more than 100% (hence the possible violation
of the 100% Rule), to generate an 85% overall savings.

There are other issues with this study as well. Only active enrollees are measured, not the entire study
group. Hence motivation is required to get into the intervention group for rather than equally distributed
across the two groups — exactly the opposite of what biostatisticians would recommend and a violation of
the Control Group Equivalency Rule. And the “matched control” is simply a set of people who had the
same risk scores in the study year that the intervention group had in the baseline, before the latter
regressed to the mean, and before about half of the latter self-selected into the program.

Two other curiosities worth noting:

e The study’s sponsor, Pharos, cited a “strong enrollment rate” as one of the reasons this program
was successful in reducing costs and admissions. Yet even as the enrollment rate climbed
(meaning, improved) about 30% over the course of the study, the admission rate increased
(meaning, got worse) by roughly the same amount. Admissions therefore correlated inversely,
not directly, with the enrollment rate. The data would, then, appear to show exactly the opposite
of the statement that a “strong enrollment rate” was responsible for the study’s success.

*  Whereas in most disease management programs, improvements take place gradually, as members
are re-educated and brought under control, here the most dramatic admissions reductions, almost
90%, took place in the first two reported months, starting only four weeks after program
initiation, as stated earlier a violation of the Quality-Dose Response Rule.

There were two other “smoking guns” that invalidate this Pharos study. First, Wellpoint requested that
Pharos remove the study from their website, following an earlier edition of Outcomes Managemen$oon
thereafter, the New England Journal of Mediciniblished a result based on a Pharos intervention
showing neither admissions reductions nor savings (Chaudhry, 2010).

Accurate Program Measurement

Engineers say that one learns more from a single bridge that collapses than 100 that don’t.
Outcomes Measuremdnds provided many examples of collapsed bridges, but will conclude
with some examples of valid measurement, and some how-to rules.

Example #1: Highmark

Readers might want to compare the Health Fitness Corporation (HFC) results with “The Impact of the
Highmark Employee Wellness Programs on 4-Year Health Costs” (Naydeck, 2008). Highmark claims a
magnitudinally lower net savings per employee than HFC, and the “separation” of the control and study
group claims cost trends starts three years after program initiation, rather than in the baseline before
program implementation. In addition to being well within the all Plausibility Rules, the lag time between
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the start of the intervention and the start of the separation suggests a delay between the “Quality Dose”
and the “Cost Response” that strikes of reasonability and logic: Claims shouldn’t start falling (relative to
the control group) the day a program starts (and certainly not the year before a program starts). They
should start falling after people have had a chance to work on reducing their risk factors.

Highmark Wellness Program
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Example #2: Health Dialog

Another excellent example of a published plausible result is the Health Dialog report in the New England
Journal of MedicindWennberg, 2010). To summarize the results, a 3.6% population-based savings was
realized from a health coaching model designed to make people aware of treatment options for those who
were at risk for an elective surgical procedure and to teach navigation skills for those at risk for high
variation medical admissions. Testing it against the rules yields the following:

* The net savings claims of 2.7% were significantly less than 100%, satisfying both the 100% Rule
and the Reasonable Savings Rule;

* Pharmaceutical use increased, which was to be expected in an intervention designed to reduce
unnecessary hospitalizations, satisfying both the Every Metric Can’t Improve and Nexus Rules;

* The utilization reductions took place in hospitalizations for medical events and surgeries for
which there were non-surgical alternatives, which was the goal of the intervention, satisfying the
Nexus Rule;

*  Members were randomly assigned to a control and study groups before any contact took place.
Outcomes differences between the control and study groups were assessed on a prospective basis,
mitigating concerns about confounders (such as a bad flu season or changes in provider
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reimbursements) that plague other non-concurrent, prospective assessments, satisfying the
Control Group Equivalency Rule.

Example #3: City of Savannah

Another example in which the “plausibility test” was passed is the City of Savannah’s care coordination
program. Savannah’s intervention created financial incentives (all positive ones, rather than a reduction
in benefits) to use preventive services and primary care and care coordination by nurses, rather than
immediately go to specialists. The claimed effect on cost trend was as follows:

Savannah Claims $ per memberperyear
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Projecting trend is always a questionable way to determine savings, as was described in the Control
Group Equivalency section. Two of the earlier examples, the Medicaid programs in Georgia and North
Carolina, claimed savings vs. a phantom trend projection, with no attempt to satisfy the Plausibility Rules.

That is why, faced with a graph like the above, Outcomes Measuremertommends stripping out unit
cost inflation altogether, looking instead at utilization trends in key metrics, at which point many of the
apparent savings claims usually vaporize. The City of Savannah, unlike Georgia and North Carolina,

specifically did plausibility-test their results against the Everything Can’t Improve and Nexus Rules by
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looking at resource utilization across the population (whose demographics remained roughly unchanged,
by the way). The goal of this “coordinated care” program was to reduce use of specialists and encourage
primary care physician (PCP) usage instead, and the savings came from specialist use reduction relative
to PCP visits and a reduction in claims (not shown) for many high-cost diagnostics often ordered by
specialists, both savings categories satisfying the Nexus Rule. The former is shown in the graph below.
Note in the graph below that the increase in use of PCPs is quite consistent with the Every Metric Can’t
Improve Rule. Had PCP visits also fallen, both that rule and the Nexus Rule would have been violated.

% of members
using PCP
% of members

using specialists
Difference
between PCP and
Specialist usage

Example #4: Harvard-Pilgrim Health Care

The next example is from Harvard-Pilgrim Health Care. The intervention was an asthma disease
management program. The metric was the rate of asthma attacks in the population with place-of-service
codes for ER or inpatient visits. The comparison is the national health plan average asthma event rate
(among 30 representative regional commercial health plans). This metric answers three basic, seemingly
obvious, questions rarely asked in disease management or other care management programs:

(1) What is my asthma event rate and how does it compare to others?
(2) How has this rate changed since I started my program?
(3) How does the rate of change compare to the rate of change of change for others?

Question (1) does not always provide a valid answer because asthma event rates vary by region of the
country, and there could be other demographic differences as well. However, the change and the rate of
change (Questions #2 and #3) should be relatively independent of these confounding variables, since most
commercial health plans’ demographics change in reasonably similar manners over the course of the last
decade, during which most health plans aged between two and three years. Hence most demographic
changes will not affect comparisons to the average of national commercial health plans unless one’s own
health plan has had a significant demographic deviation, such as adding or subtracting a large adversely
selected group, like a municipality, over that period.

© 2011 DMPC Inc. www.dismgmt.com 781-856-3962. User license confers right to share internally without express permission, but may not be shared externally,
including with retained consultants.



I4~National

o

2 3.00 =4—Harvard
S 2.50 Pilgrim
v

0.00 | | | | |
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Two other items to note:

(1) Turnover does not affect the validity of the comparison (unless it significantly affects the
demographics). It affects the difficulty of undertaking a care management program, and its likely
success, but it does not affect the measurement of outcomes;

(2) This event rate is calculated per 1000 commercially insured members, not per 1000 asthmatics
As was described in the 2-person hypothetical using cardiac members earlier, a health plan does
not know who all its asthmatics are, for many reasons. (See box below.) As a result, a
comparison to “all asthmatics” will be invalid. If indeed all asthmatics were known about, so that
even people with neither events nor drugs were counted in the baseline, a comparison to all
asthmatics would be valid. And asthma is among the more transparent of chronic conditions.
Hypertension and undiagnosed CAD, which can lead to many events more serious than asthma
attacks, are much harder for a health plan to spot in a data warehouse.

The two-person hypothetical is quite useful to revisit here, substituting lower-cost asthmatics for cardiac
patients to match the Harvard-Pilgrim asthma example. Recall that all the established methodologies
overstated savings. However, now add the event rates to the chart:

Person Baseline Year Contract Year

Asthmatic #1 $2000 $400
Asthmatic #2 $0 $2000
Asthmatic Event Rates 1 1
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No money was saved, and the only methodology to come close to that truth is the count of event rates,
which shows no change. Including drugs, costs increased. Adding a “drug event rate” analysis would
address this change too, creating a virtually totally valid reconciliation of the actual program result.

Why might a disease member not be identifiable to a DM program in the baseline?'’

1. The member’s condition is too mild to trigger the algorithm, which normally requires a certain number
of prescription fills.

2. The member, though diagnosed, is new to the health plan.
3. The member is undiagnosed.

4. The member is non-compliant.

5. The member is misdiagnosed.

6. The member is correctly diagnosed, but as part of a periodic preventive physical, and the physician
codes for the physical, not the diagnosis.

7. The member got diagnosed too recently for the claim to have shown up in the data warehouse.

8. The member fills prescriptions using a low-cost generic program, such as Wal-Mart’s, and doesn’t
generate a claim.

9. The member belongs to a culture where having a diagnosis is frowned upon.

How Is Savings Measured in a Valid and Plausible Health
Improvement Program?

This paper has been largely focused on recognizing implausible results. Fortunately, as the last two
examples show, even though the Plausibility Rules are designed to weed out invalidity, results that pass
all seven rules do appear to be valid. And valid results are proliferating too. The industry is spawning
more positive but plausible results at the same time that more implausible results are being published.
Many organizations are understanding that plausibility is a confluence of financial, quality, utilization,
and prevalence data all moving in the right direction—all interpreted with a smattering of common sense
and basic arithmetic.

Plausibility check: How can the industry be moving in two seemingly incompatible directions at the
same time? It’s because the industry has segmented that while some vendors, consulting firms, and

1% Recall the Linden analysis showing the number of admissions from members previously not known to have
chronic disease.
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health plans -- the ones violating the Plausibility Rules -- compete for reader and prospect attention on the
basis of the magnitude of their savings, promises or guarantees; others compete for the reader’s attention
based on the quality of the analysis. This article gave only three examples of the latter, but some leading
disease management vendors and some regional health plans are providing their customers with valid
outcomes. Unfortunately, those outcomes are less likely to be either published or widely discussed
because valid outcomes tend to be significantly more modest than invalid ones, and hence lack the
sensationalism that raises visibility in the public discourse.

Paradoxically, those studies that find no savingsrom disease management (Terhune, 2010) or wellness
(Hobson, 2010) also make it into the public discourse, because dramatically counterintuitive findings also
make headlines.

The actual answer is that targeted, custom-designed care management programs can provide modest
reductions in both adverse medical event rates and absenteeism, and in the case of wellness also
potentially improve recruitment and retention of healthier people and help reduce the risk factors that lead
to chronic conditions. The jury is still out on physician-centric programs, such as patient-centered
medical homes.

The productivity increase obtainable from improving the health status of populations may exceed the
medical expense savings, but rarely can people determine health-related productivity increases
objectively. Absenteeism should be trackable objectively, but rarely is. Presenteeism (defined as:
subnormal output despite physical presence) is even harder to track than absenteeism in most industries.
In industries that measure output relatively objectively, such as call centers, where smoking more
cigarettes means answering fewer phone calls. In those situations, even getting employees to temporarily
give up smoking can increase productivity.

Nonetheless, objective event-rate, absenteeism and presenteeism results will elude most practitioners and
did elude most of the sponsors of the studies deconstructed in this article because:

(1) Few health plans and self-insured employers measure their medical event rates and even fewer
know whether they are high or low as compared to other similarly situated organizations;

(2) Most employers don’t measure their absenteeism or (in industries where possible) presenteeism
rates and therefore don’t know whether they are high or low, up or down since last year...and
they certainly don’t know root cause, especially relative to any benchmark;

(3) Almost no one attempts to tie the creation of a “culture of wellness” to recruitment/retention,
even though one of the major benefits of wellness is attracting healthier employees than your
competitors do.

So absenteeism, adverse medical event rates, and recruitment/retention (via entrance and exit interviews)
can be objectively measured but aren’t. Presenteeism, except in those industries described above, is
poorly measured and lacks validation. Organizations like the Integrated Benefits Institute

(www.ibiweb.org) or the Institute for Health and Productivity Management (www.ihpm.org ) have tools
to estimate the indirect costs of chronic disease on a population. However, with the exception of some
very large organizations, these tools are rarely utilized. Even when the tools are used, their accuracy is
limited by the fact that presenteeism, an imprecise concept to begin with, has too many other causes and
confounding factors to allow a specific percentage of it to be ascribed to chronic disease.
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Therefore let us focus on the most easily measured indicator of health: organization-wide event rates. As
mentioned, most benefits managers and their consultants have no clue what their adverse medical event
rates are, though some organizations, such as Procter & Gamble among large employers and many
leading regional health plans, can recite them. Otherwise, it is common for an organization to have no
idea what its event rates are, yet spend millions to reduce them.

Harvard-Pilgrim was an exception. Harvard-Pilgrim realized it had a problem with asthma attacks a
decade ago, and instituted a variety of provider-, member- and legislation-focused efforts to reduce them.
As aresult, even as the Asthma Regional Council of New England was deploring the “scourge” of asthma
across the region (Smith, 2010), Harvard-Pilgrim, despite a deterioration in demographics through the
assimilation of more municipalities into their population, was able to reduce its asthma event rate to the
national commercial health plan average, as shown earlier. "'

Besides being measurable, event rates have the advantages of being intuitive and easily explained: “We
saved money because our asthma attack claims rate declined. Our intervention cost us $X, while
reducing our asthma attack rate by 1 per 1000 relative to our region saved us $Y in paid claims, assuming
a standard cost/event.” The reverse is true too: If disease-specific, hospital admissions and ER visit rates
are not reduced, and office visits and preventive drug usage aren’t increasing, a population health
enhancement program is really working.

Likewise, the Quality Dose--Cost Response Rule states that quality improvements should lead to cost
reductions. Any program not capable of documenting improved HEDIS statistics, improved preventive
screening rates, and improvements in evidence-based quality measures probably can’t take credit for a
reduction in costs. If Hemoglobin A1C levels (a measurement of diabetic control) are not declining it is
doubtful the hospital admission rates, ER visit rates, and cost of managing diabetes are improving. If the
percentage of asthmatics filling their preventive maintenance inhalers has not improved, it is unlikely ER
visits have decreased.

Since cost follows risk, any population with worsening risk is unlikely to show a sustainable
improvement in cost trend. Health risks can be measured in a variety of ways, but are most often
measured through the use of a health risk assessment (HRA). The percentage of members who are
overweight, use tobacco products, are sedentary, don’t use their seat belts, etc. are common subjective
measures normally aggregated through HRAs. While the subjectivity of HRAs may cause certain risk
factors, like excessive drinking, to be underreported on an absolute basis, there is no reason to disbelieve
changesn subjectively measured risk factors year over year. (The analogy in medical event rates is that
random miscoding or an undiscovered data collection glitch may skew the absolute event rate without
impacting the validity of year-over-year changes, since each year’s data collection is done the same way.)

™ This paper cannot provide a similar analysis of the other objectively measured “defect” variable, absenteeism, because an exhaustive search
failed to reveal any large company that measures its systemwide absenteeism systematically, by cause of absence (a task that paradoxically has
become harder as organizations have moved to put both unscheduled absences and vacation time under the same heading of “paid time off”). It
would be harder to do that than measuring medical events, because reasons for absenteeism are rarely collected and when they are, they are self-
reported. However, few if any companies appear to collect even the raw number of absences, let alone attempt to discern their causes.
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Tracking the percentage of people who fall into a high risk (5+ risks), medium risk (3 or 4 risks), or low
risk (2 or less risks) categories is a common method of determining a population’s health risk status. Dr.
Edington, of the University of Michigan’s Health Management Research Center, defines a healthy
organization as one that has 70% of its members in a low risk category. If your population is not
improving its HRA scores, it is doubtful your population is getting healthier.

The Cost of Valid Metrics

Paradoxically and fortunately, it actually turns out that reasonably valid measurements, such as Harvard-
Pilgrim’s and Savannah’s, do not cost six figures, though it is possible to spend that much (Prost, 2010).

The most important question -- whether an intervention significantly “moved the needle” in health
management -- can be answered almost for free. For instance, Harvard-Pilgrim spends less than five
figures annually on measurement and yet its results have been presented and reproduced across
Massachusetts and the rest of the country, winning awards in the process.

Likewise, Procter & Gamble has won numerous awards for wellness and disease management but this
self-insured employer maintains a small staff of experienced benefits designers and rarely utilizes
consultants to design and implement health-related programs or measure their outcomes. On the other
hand, several of the examples in this paper were prepared by consultants. For instance, the state of North
Carolina spent well into the six figures to measure its results incorrectly, when a simple check of a
national database and measurement of a few key event rates would have provided a much more valid
answer at a cost lower than they spent just to put out the RFP to find the (apparently unqualified)
consultants to measure their outcomes incorrectly.

The bottom line: The customer must check the consultant’s work, rather than just accept it.

Data acquisition, data warchousing, and reporting may cost $1 PEPM, but without the data even the best
consultants or internal staff wouldn’t be able to shed insight.

Eastman Chemical and Health Fitness may indeed also have spent six figures measuring their outcomes,
but for an extra hundredthof that amount they could have checked their implausible high savings figures
using population-based event rates. In the event that the more avoidable medical events did not decline
by at leastthe seemingly unattainable 24.2% they were claiming for across-the-board savings, the entire
outcomes result is invalidated (“at least” because the average decline across all expenses must factor in a
0% decline in unavoidable medical expenses plus an increase in expenses associated with prevention, plus
a smaller decline in medical expenses which might be affected to a small degree).

Also paradoxically, this paper has shown many examples where spending more on measurement, far from
ensuring more accurate results, often correlates with less accurate results. The mantra of experienced
measurement experts: “You can reach the 80-20 rule of accuracy for four figures. Spending an additional
five or even six figures to achieve that added 20% of precision is less likely to lead to enlightenment than
to mistakes, as more moving parts are incorporated in the analysis.”
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Conclusion

This article provided enough instances of invalid/implausible results that one could conclude that it is
easy to waste one’s money through population-wide care management interventions. However, it is
easier to use invalid/implausible results as “teaching tools” than the more mundane results showing
modest savings. Therefore, please don’t assume that the ratio of invalid to valid studies discussed in this
article is indicative of the ratio in the marketplace.

Not undertaking any interventions is learning the wrong lesson. As Alexander Pope said: “Everything
looks yellow to the jaundiced eye.” Having a jaundiced eye is much easier than being a critical reader,
but ultimately will lead to missed opportunities.

Further, there is an upcoming new generation of interventions, with much more emphasis on physicians,
member incentives, and/or non-labor-intensive methods of contact, that are too new to have published
outcomes but which may have great potential in reducing health care resource use.

However, even when the outcomes or potential look good, don’t rush to implement: Not every
intervention fits every situation. Data should drive your decisions and programs. Knowing one’s own
baseline data — one’s own rates for heart attacks, asthma attacks, supply-sensitive conditions, other
common but largely avoidable adverse medical events, diagnostics and procedures, absenteeism, and the
incidence of risk factors leading to the development of chronic disease — and comparing these to
benchmarks allows one to focus care management efforts where they are likely to be most fruitful, rather
than just “doing disease management” or wellness because everyone else is.

Good health is good business because it addresses so many bottom-line issues: direct medical costs,
productivity, workers compensation, disability, worker replacement costs and quality issues. Population
health management as a business strategy should only be undertaken with the same critical thinking skills
that would be devoted to any other initiative with similar bottom-line impact. One would never base any
other business strategy on obviously incorrect data, and now there is no reason to do so with health
initiatives either.
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For Further reading, I would recommend ProofinessThe Dark Arts of Mathematical Deceptibn
Charles Seife (Viking, 2010). You will be shocked, shockedo learn that misunderstanding numbers
and misleading others with numbers is not a phenomenon limited to the health care industry
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