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Considerable attention has been given
to evidence-based process indicators associ-
ated with quality of care, while much less
attention has been given to the structure
and key parameters of the various pay-for-
performance (P4P) bonus and penalty ar-
rangements using such measures. In this
article we develop a general model of qual-
ity payment arrangements and discuss
the advantages and disadvantages of the
key parameters. We then conduct simula-
tion analyses of four gemneral P4P payment
algorithms by varying seven parameters,
ncluding indicator weights, indicator inter-
correlation, degree of uncertainty regarding
intervention effectiveness, and initial base-
line rates. Bonuses averaged over several
indicators appear insensitive to weighting,
correlation, and the number of indicators.
The bonuses are sensitive to disease man-
ager perceptions of intervention effective-
ness, facing challenging targets, and the use
of actual-to-target quality levels versus rates
of improvement over baseline.

INTRODUCTION

The burgeoning research on the siz
able geographic variation in surgery
rates (Wennberg et al., 1999; Weinstein et
al., 2004; 2006), the prevalence of medi-
cal errors, and the generally unaccept-
able quality of care in a variety of settings
(Chassin et al., 1998; Institute of Medicine,
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2001) has motivated both public and pri-
vate health insurers to incorporate financial
incentives for improving quality into their
payment arrangements with care organi-
zations. Both risk and reward (i.e., car-
rot and stick) approaches are being used
(Bokhour et al., 2006; Epstein, 2006; Trude,
Au, and Christianson, 2006; Williams, 2006;
Fisher, 2006; Rosenthal and Dudley, 2007;
Center for Health Care Strategies, 2007).
Payors may simply provide an add-on or
allow higher updates to a provider’s fees
or they may pay an extra amount when-
ever a desired service is performed (e.g.,
a S10 payment for a mammogram). These
are part of a reward (carrot) strategy.
Alternatively, payors may reduce payments
or constrain fee updates for unacceptable
quality performance—the risk (stick) strat-
egy. A hybrid of the two approaches in-
volves self-financing quality bonuses. Under
a selffinancing scheme, as with Michigan
Medicaid’s Health Plan Bonus/Withhold
system (Center for Health Care Strategies,
2007), payors pay for quality improvements
out of demonstrated savings generated by
providers or managed care organizations.
P4P arrangements use financial incen-
tives to engender changes in patient care
processes that, in turn, are expected to lead
to improved health outcomes. Evidence-
based patient care studies have produced
a list of care processes that lead to better
outcomes (National Committee for Quality
Assurance, 2006; Agency for Healthcare
Research and Quality, 2006; National Qual-
ity Forum, 2006; Institute of Medicine,
2006). Much less attention has been given
to the payout algorithms themselves. Yet,
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how the incentives are structured may
be as or more important than the qual-
ity indicators (QIs) in encouraging quality
improvements.

In this article, we first present sev-
eral possible P4P payment models and
their key parameters. As part of this exer-
cise, we highlight the effects of the num-
ber of indicators on bonus levels, how
they are weighted, and how targets are
set. We then simulate actual quality per-
formance against a pre-set target and test
the sensitivity of a plan’s expected bonus
and degree of financial risk to different
bonus algorithms and key parameters.
Finally, we conclude by suggesting steps
that payors should follow in designing P4P
incentive programs.

P4P PAYMENT MODEL

Many private and State Medicaid P4P
programs use a simple payment scheme
that pays a fixed amount for providing
a quality-enhancing service (e.g., mam-
mograms, a primary care visit). Service-
specific P4P payment is narrow, however,
and is not adequate to encourage higher
quality in managing the chronically ill. One
likely risk model underlying an insurer’s
expected bonus payout across several P4P
indicators is based on an organization’s
actual performance relative to a target rate.
(In some P4P models, organizations must
pay back up front case management fees if
quality targets are not met. The modeling
and results are easily recast in a penalty
framework.) In most cases, a target rate, t,
is determined as an improvement over the
local baseline rate, A, i.€.,

D) tip = }\‘base,ip (1+ 0(ip)

where o, = the required rate of improve-
ment over baseline for the i-th indicator in
the p-th plan. Using a local population base-
line rate serves as a control for varying risk
factors. The rate of improvement might be

set unilaterally by the payor or negotiated
with the plan. The patient care organization
or disease management plan is assumed
to have formed its own expected level
of performance, E[kip], based on a likely
rate of quality improvement, E[p;,], due to
its intervention:

@) ED\‘ip] = 7Lbase,ip(1 + E[pip]) .

A physician group or managed care orga-
nization’s expectation of success or failure,
therefore, depends on managers’ opinions
regarding the effectiveness of their inter-
vention to improve quality, e.g., increas-
ing use of beta blockers. Their expected
improvement depends on expected inter-
vention effectiveness, p, over baseline,
conditional on the level of investment that
managers make in trying to meet the tar-
get. Actual improvement in any year, y, also
depends on a truly random element, &,
that would occur in any single year due to
other factors (e.g., shift in patient case mix,
flu epidemic). An organization’s level of
investment is under its control and likely a
function of the risk and rewards to achiev-
ing the target. However, we do not model
the feedback investment effect; rather, we
assume that it is at some reasonable level—
possibly to assure that the organization has
at least a 50-percent chance of achieving or
exceeding the target rate.

Uncertainty exists surrounding the effec-
tiveness of an organization’s strategy to
improve quality on any particular indicator,
as reflected in its variance, c;,%. Random
variation in a single year’s performance out
of many different years, c;.2, adds to the
uncertainty. The panel of patients can vary
in terms of their level of illness or care-
seeking with a particular organization. The
pure random error component is likely to
be trivial when yearly quality performance
is based on large samples of patients. It
seems reasonable to assume that manag-
ers’ own uncertainty regarding systematic
intervention effectiveness dominates most
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estimates of random temporal risk, again
for a reasonable investment. Random risk
could dominate at already high baseline
levels, however, as discussed later in the
article.

A care group’s expected total percentage
bonus, E[TB],! in meeting a set of prespec-
ified quality and satisfaction targets can be
expressed as the maximum percent of out-
lays (fees) eligible for bonuses, MG, mul-
tiplied by a weighted average (w) of the
bonus percentages that an organization
might expect to achieve on each indicator,
E[B;].

P4P quality payouts to a group depend on
the payout algorithm used. For a single indi-
cator, E[B;] could take one of four forms:
(1) all or nothing, (2) a continuous uncon-
strained proportion between zero and 100
percent; (3) a continuous proportion con-
strained by a lower and upper bound, or
corridor; or (4) a composite score allowing
above-target gains to offset failures across
several indicators in the p-th plan. The four
are:

1. All or Nothing

E[B;j] =0: E[Apl/ 6, <1.0

=1:Eyl/ t, >=1.0.
2. Continuous Unconstrained

E[Bi] = E[Apl/ tip: 0 <= E[A 1/ t, <= 1.0
3. Continuous Constrained

E[B;] =0: E[kip]/ tip < LL(lower limit)

= e.ED\qp]/ tip :LL <= E[A’lp]/ tip <
= UL(upper limit) ; 0<6<1.0=UL
: E[Apl/ ti, > UL
4. Composite
E[B] =YL E[B] =Y (DiE[Kip]/tip :
0 <=E[Apl/ty <= .

The organization’s ultimate interest is in
the overall E[B] fraction of the potential
bonus dollars it receives when summed
across all N indicators. In the first three
bonus scenarios, each indicator’s perfor-
mance and payout is evaluated separately,

1 Expected percentage gains can be converted to absolute dollars
by multiplying by total fees paid out.

then indicator payout percents are aver-
aged to arrive at the overall total bonus
fraction. Indicator-specific fractions can
either be equally or differentially weighted.
The fourth, composite, bonus algorithm
does not evaluate each indicator sepa-
rately. Rather, relative actual-to-target
performance is measured completely un-
constrained for each indicator, and the
final bonus is determined only after averag-
ing the unconstrained performance ratios.
Because individual indicator ratios could
be greater than 1.0, over-achievement on
some indicators can offset under-achieve-
ment on others. The payor would likely
constrain the total bonus percentage not to
exceed 1.0.

Instead of basing the bonus percent on
the ratio of actual-to-target levels within a
period, as in the previous four scenarios, a
payor could scale payments to the ratio of
actual-to-expected rates of improvement in
the baseline rate. The conversion formula
between levels and rates is:

(3) A/t = Apase 1+ P)/ Apppe (1+ )
= [1/1+0)] + [o/ (1+ o) ]® (p/v).

Actual-to-target levels depend not only
on relative rates of improvement, p/a, but
on the absolute target improvement rate
(o) as well, a subtle distinction that can
produce large differences in expected pay-
outs. Depending on the particular payment
algorithm, using relative performance lev-
els gives organizations credit for simply
achieving the baseline rate (1/(1+ o)). For
example, at zero improvement over base-
line (p = 0) and targeted improvement
of o = 25%, A/t = 0.80. The all-or-nothing
arrangement is insensitive to the use of rel-
ative levels or growth rates over baseline
as any success below target would produce
a zero bonus. The other three arrange-
ments potentially allow for positive bonus
payments even if the plan achieves zero or
negative performance compared with the
initial baseline rate. Consequently, using
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p/oin place of A/t can produce very differ-
ent bonus percentages as shown in the sim-
ulation analysis.

Summarizing quality improvement in-
centives across the four P4P models, the
overall expected gain in fees due to quality
bonuses can be written as a function of sev-
eral predetermined or pre-existing parame-
ters and a plan’s expectation of intervention
effectiveness: MG,N, o, t[A, 0], E[A| W,
e]. MG percentages of at least 10 percent
are generally considered necessary to
motivate behavioral change in physicians
(Center for Health Care Strategies, 2007).
Even still, bonuses that an organization
realistically can expect to receive can be
a minor fraction of the overall percentage
of fees (MG) offered by payors for quality
improvements.

We now turn to a brief discussion of
three of the six factors that most directly
affect expected bonuses; namely, N, o, t.
(Determination of MG is considered out-
side any P4P negotiations between payors
and care organizations.)

Number of QIs

Because physicians see a variety of
patients every day, several QIs are required
to measure quality for even a modest
share of their caseload. Risk diversifica-
tion across more indicators, by contrast,
does reduce the variance of the expected
gain.2 Assuming disease managers are risk
averse, more indicators reduce their risk
of no bonus or having to pay back a por-
tion of their up front fees from low quality.
Because indicator interdependence also
raises bonus variance, we simulate the risk
effects of both the number and varying
degrees of indicator correlation.

m independence among indicators, equal weight-
ing, and all indicators having the same (constant) variance,
Var{E[TB]} = MGeN(1/N)2eVar{\} = MGe (1/N) eVar{A}, and
bonus variance approaches zero with a large number of indica-

tors—even with significant plan uncertainty on any particular
indicator (Research & Education Association, 1978).

QI Weights

Payers usually provide financial incen-
tives to improve quality for several different
illnesses. Uncertainty surrounds not only
intervention success in improving care pro-
cesses, but in how much these processes
improve the quality of life (Landon, Hicks,
O’Malley, 2007; Siu et al., 2006; Werner
and Bradlow, 2006). Whether higher payor
weights for outcome-effective indicators
substantially raise the level and risk associ-
ated with bonus payouts is explored using
simulation methods.

Setting Targets

One can think of a target as a mean
rate with a frequency distribution of per-
formance likelihoods around the local
baseline that is shifted upwards by the
intervention. To challenge providers, a
payor could set a target rate of improve-
ment, o, over baseline that an organization
would be expected to have a 50-50 percent
chance of achieving.

Another strategy assumes that an ideal
performance level, A;4.,, €Xists applicable
to all regions and groups, and group per-
formance is measured against this goal.
The ideal level could be clinically based
on perfect practice, or on local best prac-
tice among high-performing groups, or
on national averages across all provider
groups. A flexible approach would base an
indicator’s target on the difference between
the baseline and ideal rates:

4) t = kbase + lJr’[kideal B }‘base] =(1-y) kbase
+ A qeq; Where s <= 1.0 is the required frac-
tion of the difference between the ideal
and base rate of performance that must
be closed in any period. The {y parame-
ter functions as an ideal standard weight.
When ¢ = 1.0, eq. (4) reduces to t = Ajgeq)-
Any 50-50 percent actuarially fair ¢ rate of
improvement has a (s analog for a given
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7\'ideal/ kbase ratio:

(5) Y= o/ ( xideal/ }“base - 1)'

Payors should be aware of the implications
of setting o in terms of the percentage
shortfall (y) from ideal that they expect to
be closed.

Still another targeting approach would
require only that actual performance be
statistically higher than the baseline rate.
Adjusting only for random variation above
baseline implicitly assumes (near-) zero
intervention effectiveness. It is reason-
able for payors to expect a sizable, positive,
intervention effect on quality over-and-
above random annual variation; an effect
that should dominate sampling effects at
most baseline levels below 50 percent.

SIMULATION METHODS

We simulated the impacts of the four pay-
out algorithms on the level and variability
in gains (paybacks) by varying seven key
elements in the structure of final payouts:

e Uncertainty About Achieving Target
Growth Rate (o0)—Low, medium,
high.

A low level of uncertainty about
intervention effectiveness is based on
a (hypothetical) vector of symmetric
probabilities around o =0.25 with an
effect size standard deviation (S.D.)
of 0.051 and a coefficient of varia-
tion (CV) of 20 percent (Research &
Education Association, 1978).

Medium Level of Uncertainty—A
medium probability-of-success  dis-
tribution is associated with a S.D. of
0.125 (around 0.25).

High Uncertainty—Associated with
a S.D. of 0.165 and a 40 percent chance
of achieving less than three-fifths or
more than seven-fifths of the targeted
rate of improvement.

For simplicity, we assumed that any
difference in bonus percentages is due to
the intervention.

e Number of Indicators—Five versus
10 (all equally weighted).

¢ Indicator Weights—Five equally
weighted or 1-in-5 weighted 50
percent with 4-in-5 weighted 12.5
percent.

e Degree of Indicator Correlation—
None; 1 pair-in-5; 2 pairs-in-5 corre-
lated 50 or 90 percent.

e Target Rate of Improvement over
Baseline—150 percent (2.5 times),
25 percent (baseline model), 7.2
percent, 5.8 percent. The 5.8 per-
cent target improvement is based
on 1.96 S.D. above a baseline level
53.3 percent assuming a 1,000 ben-
eficiaries, Ajgeq = 0.80, and ¢ = 0.50.

¢ Expected Intervention Effect—An un-
biased, fair (50-50 percent) target ver-

sus a payor’s biased target that is 20,

33, or 50 percent above an interven-

tion’s expected achievement. Payouts

are evaluated on relative actual-to-
target levels.

e Relative Growth Rates—An unbi-
ased plan expectation of meeting or
exceeding the target growth rate, «,
versus an expected improvement rate
only 80, 67, or 50 percent of the target
rate. Payouts are evaluated on relative
improvement over baseline.

To determine the variation in indicator-
specific bonus fractions, we simulated per-
formance from 500 random draws, riq,
or trials,3 from a normal distribution of
plan actual improvement rates with a pre-
specified low, medium, or high variance
(ie., we simulated pipq = Elpjpl + 1ipgo,)-
In the baseline simulation, E[p] = oo = 0.25
and o, = 0.125. Thus, if a random normal
draw Bad Tipd = 1.96 S.D., then our simu-
lated p = 0.25+1.96(.125) = 0.495. Note that

3 Results were essentially identical using 1,000 trials.
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simulating an improvement of 20 percent
translates into a relative performance ratio
A/t = 96 percent according to eq. (3). The
resulting relative performance ratios are
then converted to indicator payout per-
centages using the bonus algorithms pre-
viously described in algorithms 1-4. A final
overall bonus percentage is determined by
aggregating across indicators using equal
or variable weights. Simulation results are
compared with the baseline set of parame-
ters: oo = 0.25, N = 5, G, = 0.125, along with
equal indicator weights and no correlation
among indicators.

RESULTS

Table 1 presents mean and first quartile
threshold bonus percentages from vary-
ing the values for seven key parameters
across 19 simulations. The four payout
algorithms are all-or-nothing, continuous,
constrained (LL = 0.90; UL = 1.0; 50 per-
cent bonus between limits), and composite.
All of the simulations base final bonus per-
centages on relative actual-to-target qual-
ity levels except the last panel of results
based on relative growth rates that do not
include any baseline target bias. First, we
compare algorithm results for the stan-
dard baseline model. We then discuss the
sensitivity of the results to variation in the
seven parameters.

The all-or-nothing algorithm has an
expected mean baseline bonus of 50 percent
and a first quarter threshold of 40 percent
when performance is aggregated across all
five indicators. While an organization has a
50 percent chance of no bonus on any par-
ticular indicator, it has a 75-percent chance
of receiving 40 percent or more of the
entire bonus when failures on some indica-
tors are offset by success on others. Out of
500 trials of 5 indicators, only 15 resulted
in no overall bonus payout compared with

roughly 250 “failed” trials with no bonus on
each indicator separately.

Organizations paid on a continuous algo-
rithm could expect to receive 96 percent
of their overall bonus percentage. Such
a high percentage is the result of making
minimum bonus payments of 80 percent or
more even when the organization simply
achieves the baseline rate.

When bonuses are constrained to just 50
percent for actual-to-target ratios between
0.90 and 1.0 and nothing below 0.90, the
expected bonus percentage falls from 96
to 67 percent. The first quartile threshold
of 60 percent suggests a low likelihood of
a very small bonus even with a constrained
bonus structure.

Under a composite payment algorithm,
an organization given an (unbiased) 50-50
percent target could expect to receive 100
percent of its overall bonus. This expecta-
tion is slightly higher than under a 0-100
percent continuous algorithm because the
composite algorithm allows indicator-spe-
cific bonus rates in excess of 100 percent.

The degree of disease manager uncer-
tainty, the number of indicators, how indi-
cators are weighted, or the correlation
among indicators has little effect on aver-
age expected bonuses. As long as an orga-
nization believes it has a 50-50 percent
chance of achieving the target growth rate
and could exceed or fall short of the rate
with equal likelihood, the type of payment
arrangement determines mean bonuses.

By contrast, all four payment algorithms
are somewhat or very sensitive to the use of
relative growth rates and overly optimistic
target improvements over baseline (Table
1 and Figure 1). Expected intervention
effect simulations show expected bonuses
using relative actualto-target levels. If
bonuses were based on a target growth
rate that was 50 percent above what a plan
expected to achieve with its intervention
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Table 1

Simulated Pay-for-Performance Bonus Fractions and 25th Percentile Thresholds, by
Bonus Algorithm

Bonus Algorithm?1

All-or-Nothing Continuous Constrained? Composite
25th 25th 25th 25th
Parameter Mean Percentile Mean Percentile Mean Percentile Mean Percentile
Bonus Fraction
1. Baseline Simulation3 0.50 0.40 0.96 0.95 0.67 0.60 1.00 0.97
Uncertainty
2. o(p) = 0.051 0.50 0.40 0.98 0.98 0.75 0.70 1.00 0.99
3. o(p) =0.165 0.50 0.40 0.95 0.93 0.64 0.50 1.00 0.96
Number of Indicators
4. 10 Indicators 0.51 0.40 1.00 0.95 0.68 0.60 1.00 0.98
Weights
5. 1 Indicator @ 50%; 4@12.5% 0.48 0.25 0.96 0.94 0.66 0.50 1.00 0.96
Indicator Correlation
6. 1 pair @ 0.50 correlation 0.50 0.40 0.96 0.95 0.83 0.77 1.00 0.97
7. 2 pairs @ 0.50 correlation 0.50 0.40 0.96 0.95 0.67 0.60 1.00 0.97
Target Improvement Over Base (A/t)
8. 50%/20%{o=E[p]} 0.50 0.40 0.98 0.97 0.74 0.70 1.00 0.98
8a. 50%/20%{a=1.5E[p]} 0.00 0.00 0.70 0.68 0.00 0.00 0.70 0.68
9.  75%/70% {o=E[p]} 0.50 0.40 0.95 0.94 0.65 0.50 1.00 0.96
10. 56.4%/53.3%{0=1.960,} 0.50 0.40 0.95 0.94 0.65 0.50 1.00 0.96
10a. 56.4/53.3%{E[p]=1.5(1.960,)} 0.59 0.40 0.97 0.95 0.73 0.60 1.00 0.96
Expected Intervention Effect(\/t)
11. o= 1.2E[p] 0.34 0.20 0.94 0.92 0.54 0.40 0.96 0.93
12. a=1.33E[p] 0.24 0.00 0.92 0.89 0.44 0.30 0.93 0.90
13. o= 1.5E[p] 0.15 0.00 0.89 0.86 0.33 0.20 0.90 0.87
Relative Growth Rates (p/o)
14. a = E[p] 0.50 0.40 0.81 0.73 0.54 0.40 0.99 0.84
15. o= 1.2E[p] 0.34 0.20 0.70 0.60 0.37 0.20 0.79 0.64
16. a = 1.33E[p] 0.24 0.00 0.61 0.51 0.28 0.20 0.66 0.51
17. o= 1.5E[p] 0.15 0.00 0.50 0.39 0.18 0.00 0.49 0.34

1 Statistics for 19 simulations of bonus payments are based on 500 random normal trials with specified target growth rate for 5-10 quality indicators.
A full explanation of each simulation may be found in the Results section of this article.

2 Statistics based on 50 percent bonus for 0.90<A/t<1.0, and 0 or 1.0 at lower/upper limit.

3 Based on 5 equally weighted, uncorrelated, indicators, 0=0.25 target improvement rate, o(p) =0.125, from baseline rate = 53.3 percent.

NOTES: E[p], o(p) = the mean and standard deviation of a plan’s own expected intervention effectiveness over baseline; 1.96c, = 1.96 standard
deviations (95 percent confidence level) above baseline level assuming a 53-percent baseline rate and 1,000 patients.

SOURCE: Statistics based on simulations conducted by Cromwell, J., Drozd, E., Smith, K., and Trisolini, M., RTI International.

(sim #13), then the expected bonus per-
centage under an all-or-nothing algorithm
falls from 50 percent (baseline simulation)
to 15 percent. Similarly, a constrained algo-
rithm with no bonus below 90 percent of
the target produces an expected bonus of
only 33 percent. Continuous and composite
payment algorithms based on target levels
are much less sensitive to overly optimistic
target growth rates. This is because quality

improvements falling between the actual
and target levels are generating substan-
tial bonuses that do not occur at all in an
all-or-nothing scenario or only in a limited
fashion in a constrained scenario.

It may be unrealistic to assume that an
organization expected to raise the baseline
rate from 20 to 50 percent has the same
fair chance as another required to improve
only 5 percentage points (sim #8, 8a). If an
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Figure 1

Actual-to-Target Rates of Quality Improvement and Bonus Percentages, by Four Payment
Algorithms
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organization faced with a 30-percentage
point increase felt that it could only achieve
one-half the improvement over baseline
(sim #8a) then expected all-or-nothing and
constrained bonuses fall to zero due to
the relatively narrow (assumed) range of
uncertainty surrounding the organization’s
low expected improvement over its target.
Continuous and composite bonuses decline
from nearly 100 to 70 percent for organiza-
tions required to raise scores 30 percent-
age points but who expect to achieve only
one-half as much.

Conversely, a payor may be too con-
servative when setting the target to only
1.966, above the baseline target for large
patient populations with very small mean
standard errors. All-of-nothing expected
bonuses increase from 50 to 59 percent
(sim #10, 10a) if the organization believed

its intervention’s effectiveness would be
1.5 times greater than 1.966,. Constrained
bonuses increase from 65 to 73 percent.
Continuous and composite bonuses remain
at nearly 100 percent because of the high
baseline floor and an overall ceiling on the
full bonus.

Bonuses based on relative growth rates
(p/o) without any baseline bias are some-
what less under the continuous and con-
strained payment algorithms. Even when
target growth over baseline equals plan
expected improvement, bonuses decline
from 96 and 67 percent (sim #1) to 81 and
54 percent (sim #14), respectively, in the
continuous and constrained models. This is
because growth rates, unlike levels, do not
reward plans if they achieve zero improve-
ment. Neither the all-or-nothing or com-
posite algorithm is affected by a switch in
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payment focus to growth rates because the
former never turns actual-below-targeted
improvement rates into bonuses while
composite payment arrangements treat
rates and levels of improvement the same
under equal growth expectations. Because
relative growth rates factor out the baseline
bias, average expected bonuses generally
fall to their lowest levels if targeted growth
over baseline is 50 percent or more of what
a plan expects to accomplish.

DISCUSSION

Payors naturally seek the most cost-ef-
fective way to reward managed care plans
and provider groups when they improve
quality. This requires quality bonuses to be
neither too easy nor too difficult to achieve.
Based on our simulation results, their strat-
egy should be to

¢ Select QIs that are more closely linked
to patient outcomes.

e Set challenging target rates of im-
provement over baseline performance
levels.

e Tie bonus (or penalty) percentages
to true improvements over baseline
levels.

All bonus incentive arrangements appear
to be relatively insensitive to how much
weight a payor puts on outcome-oriented
indicators. To encourage better outcomes,
payors should avoid giving weight to less
critical process measures.

Challenging targets can be thought of a
weighted average of the baseline and ideal
performance level. Setting the ideal target
weight too high will produce unreachable
targets that can discourage any serious
investment in quality improvement. All-
or-nothing or tightly constrained payment
methods are particularly punitive if tar-
gets are not actuarially fair. On the other
extreme, simply requiring organizations to

achieve a target statistically different from
the baseline rate implicitly assumes very
little (no) material intervention effect—
especially for large patient populations.

Our findings also indicate that any
method with fair targets that rewards near-
target performance or that allows offsets
through over-target performance will guar-
antee organizations a very high percentage
of their total bonus (or very little payback
of management fees) regardless of their
intervention’s effectiveness. Even with-
out near-target or above-target offsets, an
averaging process still occurs across mul-
tiple indicators that substantially reduces
an organization’s risk of receiving small or
zero bonuses, overall.

LIMITATIONS

We assumed a normal distribution of
uncertainty around simulated target rates
of improvement over baseline. If organiza-
tions are risk averse, the likelihood func-
tion should be right skewed and more
weight given to below-target performance.
We adjusted for risk aversion by simulating
expected performance below target which
should give similar results to a log-normal
or other skewed uncertainty distribution.

We assumed no feedback loop of bonus
payments on an organization’s investment
in improving quality. This should produce
a downward bias in expected bonus pay-
ments. We had no way of estimating the
disease management production function
to quantify the extent of the bias, but it is
reasonable to assume that organizations
faced with low expected bonuses would
invest more to raise their bonuses—at least
up to a point.

Finally, an important unknown is the
marginal effectiveness of quality improve-
ment interventions at very low or very high
baseline levels. We simulated expected
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bonus impacts at low and high baselines
that show considerable sensitivity to orga-
nizational confidence in meeting the tar-
get. This issue remains unanswered and
may best be resolved through P4P trial and
error initiatives.

ACKNOWLEDGMENT

We would like to thank Mary Kapp for
her helpful comments on an earlier version
of this article.

REFERENCES

Agency for Healthcare Research and Quality:
National Healthcare Quality Report. Rockville,
Maryland. 2006.

Bokhour, B., Burgess, J., Hook, J., et al.: Incentive
Implementation in Physician Practices: A Qualitative
Study of Practice Executive Perspectives on Pay for
Performance. Medical Care Research and Review
63(1):73S-95S, 2006.

Center for Health Care Strategies: Physician Pay+for-
Performance in Medicaid: A Guide for States. The
Robert Wood Johnson Foundation. Princeton, NJ.
The Commonwealth Fund. New York, NY. 2007.

Chassin, M., Galvin, R., and the National Roundtable
on Health Care Quality: The Urgent Need to Improve
Health Care Quality. Journal of the American Medical
Association 280(11):1000-1005, September 1998.

Epstein, A.: Paying for Performance in the United
States and Abroad. New England Journal of Medicine
355(4):406-408, 2006.

Fisher, E.: Paying for Performance—Risks and
Recommendations. New England Journal of Medicine
355(18):1845-1847, 2006.

Institute of Medicine: To Err is Human: Building
a Safer Health System. National Academies Press.
Washington, DC. 2006.

Institute of Medicine: Crossing the Quality Chasm:
A New Health System for the 215t Century. National
Academies Press. Washington, DC. 2000.

Institute of Medicine: Performance Measurement:
Accelerating  Improvement. National Academies
Press. Washington, DC. 2006

Landon, B.E., Hicks, L.S.,, and O’Malley, AlJ.:
Improving the Management of Chronic Disease
at Community Centers. New England Journal of
Medicine 356:921-934, 2007.

National Committee for Quality Assurance: Health
Plan Employer Data and Information Set (HEDIS®).
Washington, DC. 2006.

National Quality Forum: National Voluntary
Consensus Standards for Ambulatory Care: An
Initial Physician-Focused Performance Measure Set.
Washington, DC. 2006.

Research & Education Association: The Statistics
Problem Solver. Piscataway, NJ. 1978.

Rosenthal, M. and Dudley, R.: Pay-for-Performance:
Will the Latest Payment Trend Improve Care? JAMA
297(7):740-744, 2007.

Siu, A.L., Boockvar, K.S., Penrod, J.D., et al.: Effect of
Inpatient Quality of Care on Functional Outcomes in
Patients with Hip Fracture. Medical Care 44(9):862-
869, September 2006.

Trude, S., Au, M., and Christianson, J.: Health Plan
Pay-for-Performance Strategies. American Journal
of Managed Care 12(9):537-542, 2006.

Weinstein, J., Bronner, K., Morgan, T, et al.: Trends:
Trends and Geographic Variations in Major Surgery
for Degenerative Diseases of the Hip, Knee, and
Spine. Web Exclusive Health Affairs VAR-81-VAR-89,
2004.

Weinstein, J., Lurie, J., Olson, P, et al.: United States’
Trends and Regional Variations in Lumbar Spine
Surgery: 1992-2003. Spine 31(23):2707-2714, 2006.

Wennberg, J., Fisher, S., Sharp, S., et al.: The Care
of Patients with Severe Chronic Illness: An Online
Report on the Medicare Program by the Dartmouth
Atlas Project. Dartmouth Medical School. Hanover,
New Hampshire. 2006.

Werner, RM. and Bradlow, E.T.: Relationship
between Medicare’s Hospital Compare Performance
Measures and Mortality Rates. JAMA 296 (22):2694-
2702, December 2006.

Williams, T.: Practical Design and Implementation
Considerations in Pay-for-Performance Programs.
American Journal of Managed Care 12(2):77-80,
2006.

Reprint Requests: Jerry Cromwell, Ph.D., Research Triangle
Institute, 1440 Main Street, Suite 310, Waltham, MA 02451-1623.
E-mail: jcromwell@rti.org

14 HEALTH CARE FINANCING REVIEW/Fall 2007 /Volume 29, Number 1



