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In this article, a payment model is de-
veloped for a hospital system with both
acute- and chronic-stay psychiatric pa-
tients. “Transition pricing” provides a bal-
ance between the incentives of an
episode-based system and the necessity
of per diem long-term payments. Payment
is dependent on two new psychiatric resi-
dent classification systems for short- and
long-term stays. Data on per diem cost of
inpatient care, by day of stay, was com-
puted from a sample of 2,968 patients
from 100 psychiatric units in 51 Depart-
ment of Veterans Affairs (VA) Medical
Centers. Using a 9-month cohort of all VA
psychiatric discharges nationwide
{79,337 with non-chronic stays), profits
and losses were simulated.

INTRODUCTION

The implementation of the prospective
payment system (PPS) for Medicare
patients in acute care hospitals on Octo-
ber 1, 1983, represented a major change in
the policy and technology of paying for-
medical care in the United States. No
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longer were fagilities reimbursed based
solely on historic costs, but rather saw in
their new payments a direct link to the
types of patients they treated and thereby
the resources involved in that care. How-
ever, at its inception, psychiatric hospi-
tals and “distinct part’ units of general
hospitals {along with rehabilitation units
and a few others) were given the option of
being exempted from PPS (Widem et al.,
1984). A major reason for the exemption
was concern about the application of a
case-mix measure, central to the PPS
methodology; in psychiatric care, there
was a poor correlation between diagnosis
and resource use {Lee and Forthofer,
1983; Taube, Lee, and Forthofer, 1984a,
1984b; Taube et al., 1985; Goldman et al,,
1984; Jencks, Goldman, and McGuire,
1985; Frank and Lave, 1985a, 1985b). In
particular, the PPS method of measur-
ing case mix—diagnosis-related groups
(DRGs) (Fetter et al., 1980; Federal Regis-
ter, 1991)—appears less predictive of
length of stay (LOS), resource use, and
clinical treatment patterns for psychiatric
patients than for their medical or surgical
counterparts (English et al., 1986; Ash-
craft et al., 1989; Rupp, Steinwachs, and
Salkever, 1984). A likely explanation is
that the DRGs amassed all psychiatric di-
agnoses in asingle group.

During this same period, the VA (the
former Veterans Administration) imple-
mented the Resource Allocation Method-
ology (RAM) system for funding hospitals
based on DRGs (Rosenheck, Massari, and
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Astrachan, 1990). Psychiatric care was
not excluded from the RAM system, as it
was from Medicare PPS. In the following
discussions, however, we have not made
any distinction between the design ot
payment and of allocation systems, as
none needs to be made.?

In 1990, after concerns were raised with
regard to potential inequities in the sys-
tem, the VA RAM was suspended. Behind
this action were concerns about the built-
in incentives for inappropriate admis-
sions and volume in a system without ad-
equate safeguards, the lack of links to
quality of patient care, and the inadequa-
cies of using an acute care classification
model for the growing long-term care pop-
ulation to which the VA has a special
commitment. Payment for long-term psy-
chiatric care was one factor that led to the
dismantling of RAM. Development work
on a revised system was authorized to in-
clude consideration of classification sys-
tems to be employed (Horgan and
Jencks, 1987).

We describe here the design of a uni-
fied short- and long-stay payment system
for psychiatric inpatient care that is appli-
cable to both the VA and non-VA settings.
This payment system addresses some
unique properties of inpatient psychiatric
care, including care for substance abuse.
It recognizes that psychiatric care in-
volves both short-term acute care pa-
tients and long-term patients with hospi-
tal stays that at times exceed several

1The VA does not pay its facilities directly on a per case basis.
It allocates the total dollars provided for inpatient care by Con-
gress. Each DRG is assigned an allocation unit—weighted
workload units (WWUS). At year end, each facility produces a
WWU total associated with its discharges and the weights as-
signed to each one. The hospital's share for the next fiscat year
is determined by its WWU total in relation to the total pool of
WwUs for all 172 inpatient facilities (Rosenheck, Massari, and
Astrachan, 1990}

decades. For short-term patients, we em-
ploy a new patient classification system
that we have shown to be significantly su-
perior to DRGs in explaining episode
costs (Ashcraft et al., 1989). For long-term
patients, we use a second new classifica-
tion system that predicts per diem re-
source use (Fries et al.,, 1990). These two
classification systems are then balanced
in a prototype payment model that pro-
vides incentives for discharge of acute
care patients, yet also finances chronic
care appropriately.

BACKGROUND

Much of the impact that DRGs have
had on the health care system has re-
sulted from PPS and the policy of paying
facilities a fixed price for an inpatient epi-
sode of a particular type of patient, re-
gardiess of how long that patient stays or
the resources that patient actually uses.
This payment model removes the previ-
ous incentives that hospitals had to retain
patients and thereby accumulate revenue
in excess of their cost, especially at the
end of a stay. On the other hand, PPS cre-
ates incentives to discharge patients as
early as possible, and there is now contro-
versy about whether there are too many
premature discharges (McCarthy, 1988;
Viadeck, 1988). Such changes have been
documented by DesHarnais, Wroblewski,
and Schumacher (1990) for psychiatric pa-
tients who were or were not exempted
from PPS.

A well-designed payment system must
combine an accurate patient classifica-
tion system with a payment model that
addresses clearly identified goals, includ-
ing the creation of incentlves for appropri-
ate facility behavior. In this article, we
consider the current DRG-PPS system in
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light of its strengths and weaknesses for
paying for acute and chronic psychiatric
care in hospitals.

Acute Psychiatric Care

Although the incentives intrinsic in
PPS appear appropriate for acute inpa-
tient psychiatry, the DRG classification
system is not effective. For example,
Taube, Lee, and Forthofer (1984a, 1984b)
reported that DRGs explain less than 8
percent of the differences in LOS. Similar
results have been reported by others
{(Morrison and Wright, 1985; Schumacher
et al., 1986; English et al., 1986; Ashcratft,
Fries, and Nerenz, 1989) and summarized
in Goldman, Taube, and Jencks (1987).
Furthermore, as Frank and Lave (1985b)
point out, many of these analyses were
performed at the aggregate level of a hos-
pital rather than at the level of the patient,
thereby probably magnifying the percent-
age explanation. If the explanation of re-
source use (connoted “variance explana-
tion” or “reduction in variance”) is indeed
close to zero, prospective payment for
psychiatric patients based on DRGs
would be essentially random.

There are several reasons for the poor
results of DRGs in explaining LOS in psy-
chiatric care. First, in psychiatry, diagno-
sis is exceedingly complex and, com-
pared with other sectors of acute care,
criteria are less well defined. Similarly,
treatment patterns are less well defined,
with multiple clinically accepted care mo-
dalities for similar diagnoses (e.g., Wells,
1985). DRGs do well in differentiating sur-
gical cases because this treatment is less
variable. Second, the DRGs are based on
diagnoses in the International Classifica-
tion of Diseases, 9th Revision, Clinical
Modification (1CD-9-CM) (Public Health

Service and Health Care Financing Ad-
ministration, 1980), which in turn were
based on the Diagnostic and Statistical
Manual of Mental Disorders, Second Edi-
tion (DSM-11). Newer systems of diagno-
sis, e.g., DSM, Third Edition, Revised
(DSM-II-R} (American Psychiatric Associ-
ation, 1987), provide a broader assess-
ment of patients and appear to better de-
scribe them, at least for clinical pur-
poses.2 In particular, Goldman, Taube,
and Jencks (1987) suggest that the lack of
two of the five “axes” of DSM-III-R (i.e., se-
verity of psychosocial stressors and high-
est level of adaptive functioning) is a crit-
ical problem. Finally, the DRGs, by
construction, were based solely on the
limited patient data available in the Uni-
form Hospital Discharge Data Set (UH-
DDS).

In previous work, our premise was that
there were data elements beyond those in
the UHDDS that were nevertheless avail-
able and effective in understanding LOS.
Our acute care classification system, Psy-
chiatric Patient Classifications (PPCs),
was derived using nationwide data from
VA Medical Centers. During a 9-month pe-
riod in 1985-86, data were obtained on all
psychiatric discharges from all VA Medi-
cal Centers (n = 116,191). A questionnaire
describing patients’ medical and psycho-
logical conditions augmented the stan-
dard VA discharge abstracts. We derived
a total of 74 PPC categories to explain

'LOS on a split sample, then validated this

system on the remaining observations.
Only acute episodes (up to 100 days long)
were examined. These were first divided
into 12 psychiatric diagnostic groups
(PDGs), each of which was subdivided to

2Thers is yearly updating of the DRGs, so that new concepts
{e.g., from DSM-II-R) are incorporated; nevertheless, the orig-
nal DRG derivation predates these developments.
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form from 4 to 9 PPCs, Overall, the 74
PPCs explain 18 percent of the variation
in LOS in both the development and vali-
dation samples, a considerable improve-
ment over the 3.5 percent we computed
for the DRGs (Ashcraft et al., 1989). Five
variables from the questionnaire, unique
to this study, were found to be predictive
of LOS for some of the diagnostic catego-
ries: (1) disturbed state; (2) admission to a
special post-traumatic stress disorder
(PTSD) treatment unit; (3) first admission
for this condition; (4) assistance with at
least one of the activities of daily living
(ADLs); and (5) severity of symptoms on
admission, based on amodification of the
Global Assessment of Function Scale
{American Psychiatric Association, 1987).
Care was taken in the choice of variables
as well as in the definition of groups to as-
sure that these characteristics could be
validly and reliably measured and that in-
centives for appropriate care were in
place.

Chronic Psychiatric Care

Inpatient psychiatry also includes care
of patients with chronic conditions who
stay well beyond the acute phase of their
iliness, and many of whom are essentially
in permanent custodial care. Many of
these patients are in PPS-exempted facil-
ities such as State or county hospitals
and are paid on a per diem basis. Our own
VA data from 1986 suggest that nearly
one-third of patients in psychiatric beds
at a given point in time are “chronic” pa-
tients according to the definition de-
scribed later. Given the high variability in
LOS—in many cases, discharge is deter-
mined only by how long the patient
lives—it is unlikely that anything other
than a per diem payment system would

be fair to facilities and control their risk of
excessively long, expensive, and under-
paid stays. It is possible to augment such
a system with incentives for discharge or
improvement in patients’ morbidity, po-
tentially at the level of the facility rather
than at the patient level.

Chronic psychiatric care has many sim-
ilarities to long-term care in nursing
homes, for which payment has always
been on a per diem basis. This similarity
can be extended to help conceptualize a
classification system which recognizes
patient characteristics that explain differ-
ences in daily resource use. In long-term
care institutions, functionality, such as
the ability to perform ADLs (e.g., eating,
toileting, etc.), plays a major role in ex-
plaining resource use (Schneider et al.,
1988).

We believe that, in previous work (Fries
et al., 1990), we were the first to consider
which characteristics would explain ac-
tual, measured daily resource use for
chronic psychiatric residents. For the de-
velopment of a classification system for
long-stay patients, a cross-sectional strat-
ified sample of 2,968 psychiatric resi-
dents was formed. Data included an ex-
tremely broad assessment of patients’
medical conditions, functional capabili-
ties, mental deficits, treatments, etc., as
well as direct measurement of each pa-
tient’s daily resource use. These data
were collected by nursing staff on the in-
patient units, trained by project staff. Of
the sample, 890 were designated as long-
stay patients by virtue of either placement
on a chronic-care unit, or a stay in excess
of 100 days by the time of the survey. The
Long-Stay Psychiatric Patient Categories
(LPPCs) were derived to explain per diem
total cost. The following five patient con-
ditions were found to be useful in classi-
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fying residents: (1) aggressive behavior;
(2) self-destructive behavior; (3) with-
drawal; (4) wandering; and (5) psychotic
behavior. With just 6 patient categories
based on these variables, the LPPC sys-
tem explains 11.4 percent of the variabil-
ity in per diem resource use. Although
this explanation appears low, there are no
standards or even alternative systems
with which to compare this system.

Payment Systems

The exemption of psychiatric facilities
has removed them from the cost-contain-
ment incentives inherent in a case-based
payment system (such as PPS) and has
provided unwanted incentives to place or
transfer psychiatric patients (Frank and
Lave, 1985a). Thus, although there has
been measurable progress on the defini-
tion of case mix in psychiatry, there has
been little focus on the design of a pay-
ment system that would incorporate
these case-mix measures. The episode
basis for PPS would be inappropriate for
chronic, long-term psychiatric inpatients.
On the other hand, a per diem payment
system for long-term patients, if applied
to all psychiatric inpatient care, would viti-
ate critical incentives to keep LOS short
for acute inpatients,

Only a few “mixed” short- and long-stay
systems have been suggested, most no-
tably the modified PPS proposed by Frei-
man, Mitchell, and Rosenbach (1988) and
the “declining prospective per diem” sys-
tem proposed by Frank and Lave (1986).
Both of these proposals take a single pay-
ment model (either per discharge or per
diem PPS) and adjust some of its features
to take into account the wide variability in
LOS for psychiatric inpatients. The pro-
posal by Freiman, Mitchell, and Rosen-
bach (1988) preserves the incentives of

the PPS for shortening LOS, but expands
the use of outlier payments for both un-
usually long and unusually short stays in
order to match payments more closely to
actual incurred costs. The proposal by
Frank and Lave (1986) is based on per
diem payment, but introduces the con-
cept of three per diem rates: (1) high—to
cover the costs of initial work-up and sta-
bilization; (2) declining—to recognize the
lower costs of routine inpatient care; and
(3) low—for extended, custodial care
costs. The declining payment over time
represents the incentive for not keeping
patients too long. Our proposed model
differs from both of these prior proposals
by explicitly combining the approaches of
episode and per diem payment in a single
model that can cover psychiatric stays of
any length. '

Combining Acute and Chronic Payment
Systems

Given the advantages and disadvan-
tages of both the per episode and per
diem systems, we consider here a mixed,
unified approach to paying for psychiatric
care. Short-stay patients would be paid on
an episode basis (using the PPCs),
whereas the longest-staying patients are
paid on a per diem basis (using the
LPPCs), accumulating additional pay-
ments (e.g., WWUs) for each day of stay.
The fixed-price payment encourages effi-
ciency by keeping acute stays short. This
payment is based on the average cost of
all stays of a given type (PPC). On the
other hand, very long-staying patients will
need to accumulate payment at close to
the actual cost for each day of stay; other- -
wise the value of a long stay—in some
cases several years—will be inaccurate
and unfair to the chronic care facility. For
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Figure 1

Hypothetical Per Diem Cost, Total Cost, and Fixed-Payment Functions for Acute and Long-Term
Psychiatric Episodes, by Length of Stay
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SOURCE: Friss, B.E., and Durance, P.W., University of Michigan, Nerenz, D.R., Henry Ford Health Systern, Ashcraft, M.L.F.,
University of Washington, 1993.

the remaining stays, those neither the
shortest nor the longest, we suggest a
third payment option that provides a
smooth “bridge” for paying for stays that
are neither short nor long. We have de-
noted this entire system (including epi-
sode payment for acute stays, per diem
payment for chronic stays, and an aug-
mented per diem payment for intermedi-
ate stays) “transition pricing.”

Two components are critical to de-
scribe the effect of a payment system
based on LOS: cost and payment. Figure
1 displays a hypothstical distribution of
the cost of each day of a hospital stay
where the first day costs about $140 (the
scale is displayed on the right) and the
one-hundredth day costs about $40.
Higher costs are expected in the earliest
days of an average acute stay (Carter and
Melnick, 1990), with more moderate costs
for later days. Once a patient is chroni-

cally institutionalized, the average cost
per day is essentially constant. The LOS
at which the per diem cost curve be-
comes flat (the “custodial” level) we de-
note the “stability point.”

A more useful form of displaying this
cost relationship with LOS is the cumula-
tive cost of a stay, also displayed for our
hypothetical cost distribution in Figure 1.
For any LOS, this is constructed by accu-
mulating the per diem cost curve for all
days of stay, up to and including the given
LOS, and provides the total cost of an epi-
sode of care with that LOS. In our hypo-
thetical example, after 100 days, the total
accumulated costs would be about
$6,000. Diagnosis, comorbidities, care
patterns, and many other factors will af-
fect the shape of these curves,

The third curve presented in Figure 1
represents one possible payment option
as a function of LOS. The example pre-
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sented is a fixed pure episode price—for
all LOSs, a single fixed price is paid. Here
we focus on all stays shorter than a very
large trim point (100 days) at which a dif-
ferent type of payment may occur. The
difference between the payment and cost
curves indicates that for LOSs of less
than a “break-even” point (about 14 days),
the facility is paid more than its true cost,
whereas the reverse is true for stays that
exceed this LOS. These provide a clear
and strong incentive to discharge pa-
tients with the shortest stays possible.
Again, the payment level can be expected
to differ by type of patient, and perhaps by
type of facility. If the price is computed as
the frequency-weighted average cost for
all stays up to the trim point, then adjust-
ing the trim point affects the payment
level and the break-even point.

We suggest that such episode pricing,
now normative payment practice for non-
psychiatric acute care in the United
States,3 is appropriate for short, acute
stays—those that are shorter than a spec-
ified trim point. The interesting complexi-
ties occur when we consider options for
integrating payment for stays that exceed
a trim point. The primary difficulty is ad-
justing payment for long-staying resi-
dents to reimburse the facility for the
losses accumulated by exceeding the
break-even point in the episode-based
portion of the payment system. We see
these difficulties by reviewing several il-
lustrative alternative payment systems.
All involve an episode payment of some
sort for short stays, and an additional per
diem payment thereafter. Because of dif-
ferent possibilities for linking fixed epi-

3The PPS has statistically derived trim points for each DRG.
Stays within the trim point are paid at a fixed price, whereas
outlier stays are reimbursed with an additional per diem.

sode payment with per diem payment,
this system could operate in several man-
ners, as shownin Figures 2 and 3:

e Episode Payment for Short Stays,
Switching to Full Per Diem Payment for
Longer Stays—This system mimics the
current PPS without outliers; it recog-
nizes the two types of patients and
pays differently for each (Curve 1, Fig-
ure 2). At the threshold between the two
systems, there can be a potentially
large increase of payment according to
the patient’s short- and long-stay classi-
fication.

* Episode Payment for Short Stays, with
an Additional Per Diem Payment and a
Lump Sum at LOS Thresholds—This
system mimics the current PPS. After
the trim point, a per diem payment is
added to the payment. Eventually, how-
ever, the patient is classified as a long-
staying patient, and a lump sum is pro-
vided to alleviate the accumulated loss
(Curve 2, Figure 2).

. ® Fixed Plus Per Diem Payment for Short

Stays, with Long-Term Per Diem There-
after—These models do not provide
the short-stay discharge incentives of
episode models, but prevent a large
loss from accumulating. On the other
hand, they may significantly overpay
for short stays. The particular incen-
tives depend on the per diem payment
function. Curve 3 in Figure 2 displays a
case where very short stays are profit-
able, but all others willbe aloss.

* Episode Payment for Short Stay, Addi-
tional and Augmented Per Diem, Phas-
ing Out to Long-Stay Per Diem—The
losses in the short-stay portion of a
long stay are recouped gradually over
the intermediate period of stay, as
shown in Figure 3.
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Figure 2
Three "Mixed" Payment Models for Acute and Long-Term Psychiatric Episodes

Total Cost and Payments

Length of Stay in Days

NOTES: Curve 1 shows episode payment for short stays, switching to full per diem payment for longer stays. Curve 2 shows
episode payment for short stays, with an additional par diem payment and a lump sum at lengih-of-stay thresholds. Curve 3 shows
fixed plus per diem paymant for short stays, with long-term per diem thereatter.

SOURCE: Fries, B.E., and Durance, P.W., Universily of Michigan, Nerenz, D.R., Henry Ford Health System, Ashcraft, M.LF.,
University of Washington, 1993.

Figure 3
Transition Pricing Payment Model for Acute and Long-Term Psychlatric Episodes

Total Cost and Payments

PEgH —  Total Cost
e ---- Curved

Length of Stay in Days

NOTES: Eis episode payment; Sis break-even poin; 7is trim point; and S'is stability point. Curve 4 shows episode payment
for shont slay and augmented per diem, phasing out to long-stay per diem.

SOURCE: Fries, B.E., and Durance, P.W., University of Michigan, Nerenz, D.R., Henry Ford Health Systam, Ashcraft, M.L.F.,
University of Washinglon, 1993.
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Three observations influenced our pay-
ment system design. First, a large change
in payment caused by keeping a patient
hospitalized an additional day (e.g., when
staying an additional day will make the
patient eligible for a block outlier pay-
ment) will encourage such prolongation
of stay. Therefore, such large changes
should be avoided. Second, the payment
for long stays needs to be close to the ac-
tual cost, as any difference will provide
unreasonable penalty or benefit to a facil-
ity that has littie option to discharge a
chronic stay patient. Finally, the payment
for a particular LOS may be substantially
different from the cost of this stay. Differ-
ences between these two represent the
primary opportunity for developing incen-
tives for appropriate discharge. This per-
mits, for example, the incentive for early
discharge of acute care patients.

We find that the “transition pricing”
system (Figure 3) best meets these crite-
ria. For any given set of diagnoses, it de-
fines three payment sectors. For acute
patients staying shorter than a trim point
(), there is a constant episode payment
(E) provided. Stays shorter than the break-
even point (B) will provide revenues in ex-
cess of cost (“profit”); conversely those
from B to T will result in aloss. For stays
in excess of the stability point (S), where
patients are determined to be long stay-
ing, days provide essentially equal mar-
ginal increases in cost. The marginal daily
payment is set equal to the constant per-
diem cost (D), determined by the long-
staying case-mix category. 1t follows that
stays exceeding the stability point will, on
average, always break even. Finally, the
payment for the transition sector from T
to 8 is determined by the straight line be-
tween E (at LOS 7) and the cumulative

cost at S. By construction, all such stays
will result in a loss. In the current model-
ing, we assumed that the overall pay-
ments would be exactly set to the overall
costs, although this is not necessary to
the design (e.g., a profit margin could be
added). We should note that this “pay-
ment neutrality’” balancing is not the
same as “budget neutrality,” as the total
cost and payment of the system are free
to respond to changes in the numbers of
inpatient days or episodes.

If C, is the cumulative cost for a stay of
length t, and f(t) is the frequency of all
stays of this length, then the total transi-
tion pricing payment for any LOS (1) is
computed as for each of the three pay-
ment sectors by:

P,=E for0< =t< =T
= E+(CE(-THS-T) forT<t< =8 (1)
= C,+(t-S)*D fort< S.

Determining E requires equating total
payment and total cost; the payment neu-
trality requires that:

sum,., _o(P,*f} = sum,, _o(C,*f). (2

By removing the equal payment and cost
for t > S and using B where Pg = Cg, an
alternate formulation of (2) equating the
profit and loss from two regions is:

SUMp . =t =B[(Pr - 'Ct)* ft] =
sumB-:r-:s[(Cr - Pt *ff]' (3)

The payment function A(f) for any diag-
nosis can be computed in a series of
steps. The stability point is first deter-
mined. We used the following three crite-
ria for determining our values of S; (1) in-
sofar as possible, we sought acommon $
for most PDGs, as this would simplify the

HEALTH CARE FINANCING REVIEW/Winter 1993/voiume 15, Number2 a9



system (we should note that this criterion
is in no way crucial for the model); (2) the
change in cost per day at S was approxi-
mately $0.25, a value which was deter-
mined somewhat arbitrarily; and (3) clini-
cians suggested that stays in excess of
100 days represented a different type of
patient. Thus S was set at 100 days, a
value close to that employed by at least
one other group (Taube, Lee, and For-
thofer, 1984a) in classifying LOSs, For
four PDGs (2 [Alcohol Use Disorders], 3
[Opioid and Other Substance Abuse Dis-
orders], 11 [Personality Disorders], and 12
[Impulse Control, Adjustment Disorders,
and All Other Mental Disorders]), there
were very few stays in excess of 80 days,
s0 this lower threshold was used. Within
each PPC, we then set T to the mean LOS
plus twice its standard deviation, after
eliminating LOSs exceeding S. Empiri-
cally, 95 percent of the observations had
LOSs no more than the specified 7. Fi-
nally, given S and 7, E is computed so as
to meet the payment neutrality repre-
sented in equation 3. In practice, a first
approximation of E is given by the aver-
age episode cost for stays within the trim
point, but this value has to be increased
slightly to account for the expected loss
for stays in the transition sector (again, in
the third sector, the average profit is ex-
pected to be zero). We estimated the val-
ues of E for each type of diagnosis by an
iterative search.

We report here the calculation of cumu-
lative cost curves and payment functions
for a sample of VA psychiatric inpatients.
The primary purpose of these calcula-
tions is to demonstrate their feasibility
and to analyze the distribution of actual
VA discharges into gain and loss regions
based on the cost and payment curves,

METHODS
Data Coliection

The primary data used to design and
simulate a psychiatric payment system
were derived from two sources. First, we
obtained data on all psychiatric dis-
charges from VA facilities during a 9-
month period from June 1985 to February
1986. There were 116,191 stays with a pri-
mary psychiatric diagnosis, a regular dis-
charge, and a LOS of at least 2 days. For
each stay, the facility completed a short
assessment describing the resident.
These data, combined with other adminis-
trative data describing the stay, were
used to derive the PPCs {Ashcraft et al.,
1989) and to classify patients into PPCs
for the current study.

The second data set was derived from a
study of the daily costs of VA psychiatric
care (Fries et al., 1990). For a stratified
sample of 100 psychiatric units in 51 VA
Medical Centers, we measured the time
spent by different hospital staff directly or
indirectly caring for patients over a
24-hour period. Staff involved included
nurses, aides, therapy staff, physicians,
psychologists, etc. The staff times were
then wage-weighted to develop a per
diem measure of staff cost. A subset of
these data, describing patients with long
stays (more than 100 days) or on chronic
care units, has previously been used to
derive the LPPCs; additional details of
these data are available in the description
of this study (Fries et al., 1990). Overall,
we obtained usable data from a total of
2,968 patients cared for in 100 units in 51
VA Medical Centers. Three-quarters of
this sample (2,255) had LOSs of fewer
than 100 days at the time of data collec-
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tion. We employed the full data set here
to determine the relationship between
costand LOS.

Determining Cost Functions

Cost functions were estimated using
the daily cost data set. Rather than esti-
mate a single cost curve, we determined
that differences could be discerned be-
tween cost curves for several major cat-
egories of psychiatric ilinesses, repre-
sented by the PDGs (Table 1). As men-
tioned earlier, examination of the curves
showed that establishing S at either 100
or 80 days would be appropriate for each
PDG. Hospital resources for acute stays
are provided both for diagnosis and for
treatment. Over time, the costs of diagno-

sis can be expected to decline rapidly to-
wards zero, whereas treatment costs will
decline less rapidly to a constant repre-
senting the maintenance of a chronically
ill patient. We represented the combined
effect of this pair of cost phenomena us-
ing a four-parameter double-negative ex-
ponential model. For stays shorter than
the S in each PDG, we first attempted to
estimate (for each day of stay [{]) the
model:

Cr = By "exp(=B2 " ) + B3 *exp(—B4*1),

where parameters (3, ., B;, and B, were
fit to the measured daily resource con-
sumption. Three of the rarer PDGs were
combined when it was determined that
they had similar cost curves and the com-

Table 1

Percent of Population, Variance Explanation, and Type of Fitted Per Diem Cost Equation,
by Psychiatric Diagnostic Group (PDG)

PDG

Variance Type of Fitted Per Diem

Number Description Population’ Explanation? Cost Equation®
Percent

1 Organic Mental Disorders 4,62 8.5 Double exponential
2 Alcohol Use Disorders 34.61 2.1 Single exponential
3 Oploid and Other Substance Use Disorders 6.22 35 Linear

4 Schizophrenic Disorders 219 8.8 Double exponential
5 Other Psychotic Disorders (NEC/NOS) 4.99 a.1 Double exponential
& Blpolar Disorders 5.15 28 Single exponential
7 Major Depressions 5.19 ) {9

8 Other Speciflc and Atypical Affective 5.65 “ *

Disorders

9 Post-Traumatic Stress Disorder 3.38 10.8 Linear

10 Anxiety Disorders (NOS) 1.64 & (]

1 Personality Disorders 202 23.5 Double exponential
12 impuise Controt, Adjustment Disorders, and 4.57 16.7 Single exponential

All Other Mental Disorders

1in sample of all psychiatric discharges, excluding stays of more than 100 days {n = 79,337).

21 gample with time measurements (= 2,199

Ipetailed specifications of fitted models available upon request from the authors.

4Gombined with Bipolar Disorders.
S¢ombined with Post-Traumatic Stress Disorder.

NQTES: NEC is not elsewhere classified. NOS is not olherwise specified.

SOURCE: Fries, B.E., and Durance, P.W., University of Michigan, Nerenz, D.R., Henry Ford Health System, Ashcraft, M.L.F., University of

Washington, 1993,
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bination made clinical sense. Thus, atotal
of nine curves were fit. The four-param-
eter model fit well for four of the PDGs.
For the remainder, the computations did
not converge, indicating the appropriate-
ness of a single (two-parameter) negative
exponential model. In two of these cases,
a linear model {a + B*¢, with fitted slope B
and intercept a) was supetrior to the expo-
nential one based on parameter signifi-
cance and overall variance explanation.
The cost-fitting results used for each PDG
are described in Table 1.

Beyond the stability point, the average
cost per day (and thereby the marginal per
diem payment) was then computed for
each LPPC category.

Simulating a Payment System

The final step combined discharge
data, LOSs, and the estimated cost func-
tions to calcuiate a simulated payment
for each discharge in the VA data set. Af-
ter eliminating stays longer than S (which
would be paid based on LPPCs but would
have no impact on a facility’s profit or
loss), the remaining patient stays
(n=79,337) were classified into PPCs.
Next, the payment functions were deter-
mined, as in equation 1. Using transition
pricing, the relative payment was com-
puted for each stay in the data base. Dis-
tributions of discharges across gain and
loss regions of the cumulative cost
curves were determined (Figure 4), and
linear regression models were used to de-

Figure 4
Fitted Per Diem Cost Curves for Acule Psychiatric Episodes
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NOTES: PDG s psychiatrk diagnostic group. PDG 1 is Organic Mental Disorders; PDG 4 is Schizoplwenic Disorders; and
PDG 5 is other Psychotic Disorders not slsewhere classilied or not otherwise spacified.

SOURCE: Fries, B.E., and Durance, P.W., University of Michigan, Narenz, D.R., Hsnry Ford Health Sysiem, Ashoraft, M.LLF.,

University of Washinglon, 1993,
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termine whether facility characteristics
(e.g., teaching status, bed size) were pre-
dictive of gain or loss at the individual dis-
charge level.

RESULTS

Across the 12 PDGs, the fitted cost
equations explained from 2 to 23.5 per-
cent of the variance in daily cost beyond
that already accounted for by the mean
daily cost (Table 1). Figure 4 shows the fit-
ted cost functions for three illustrative
PDGs.

As expected, we found the cost func-
tions for each PDG to decline monotoni-
cally with increasing LOS. However, the
“peak” of costs in the first 3 days was
less than had been expected. For exam-
ple, the average daily cost of the first 3
days of care ($114.82) for PDG 1 (Organic
Mental Disorders) was only 18.1 percent
higher than that of the next 11 days’ aver-
age ($97.22). PDG 11 (Personality Disor-
ders) demonstrated the greatest change
of the non-linear cost curves. It had the
highest initial cost ($124.74) and declined
to 33 percent of this level after 7 days. On
the other hand, 4 of the non-linear cost
curves resulted in less than an 8-percent
decline from the initial cost during the
first week. Thus, many of the cost curves
were relatively flat, but all declined over
time.

The transition pricing payments were
determined by sequentially determining
S, then, for each PPC, T at the 95th per-
centile of LOS, and finally, £ by an itera-
tive search. The payment curves for PDG
1, representing PPCs 1 through 6, are
given in Figure 5, along with the cost
curve. By computing the total payments
(including those for stays beyond the sta-

bility point), we were able to calibrate our
relative payments in real dollars. Each
workload unit was worth $1.45in 1986 dol-
lars.

In the case of PPC 1 (Organic Mental
Disorders with Detoxification and Two or
Fewer Medical Complications), S was set
to 100 days. From the LOS distribution for
the 3,669 patients of this type, we calcu-
lated T to be 49 days. Using equations 1
and 2, we determined iteratively that £
was $1,301. Thus, for this PPC, the total
payment would be $1,301 for all stays of
up to 49 days (Figure 5). Every stay of
fewer than 13 days would result, on aver-
age, in a profit. For stays in excess of 49
days, the total payment would increase
by $132.24 per day up to a total payment
of $8,048 for a stay of 100 days. Beyond
this, the payment would be increased by
the cost of the LPPC category into which
the patient was placed, and the average
cost and payment of additional days
would be equal.

Table 2 contains the average, standard
deviation, minimum, and maximum val-
ues for the payment, estimated cost, and
net income for all 79,337 stays in the data
set. The stays are divided in the table into
three profit and loss regions. The first
(LOS less than B) represents financial
gain; the second and third (stays between
B and T and stays between T and S} repre-
sent financial loss. (Again, the fourth re-
gion, representing stays beyond S, is ex-
cluded because payment and cost are set
equal by construction in the model.) With
transition pricing, the first two regions
have similar average revenues, but the
costs in the second region lead to losses
almost equal to the profits in the first sec-
tor. Stays in the third region are relatively
rare (5 percent of all non-chronic stays),
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Figure 5
Total Cost and Payment, by Length of Stay for Acute Psychiatric Eplisodes
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admission, 2 or more medical complications; and PPG 8 is Organic Mental Disorders with 2 or more medical complications and 1

orf more psychialric complications.

SCURCE: Fries, B.E., and Durance, P.W., University of Michigan, Nerenz, D.R., Henry Ford Health System, Ashcraft, M.L.F..

University of Washington, 1993.

yet contribute the largest average loss. Al-
though payment and cost are skewed dis-
tributions, net income is very close to nor-
mally distributed {(not shown).

With the potential variation between
cost, payment, and profit at the individual
case level, we were concerned about
whether certain types of VA facilities
would be adversely affected by this pay-
ment model. Three major facility charac-
teristics were examined for such a reim-
bursement bias: (1) teaching affiliation; (2)
psychiatric bed complement; and (3)
whether the facility is designated as spe-
cializing in long-term psychiatric care.

4More detailed simulation of facility-level etfects, using a
larger set of facility characteristics, is being taken on as asepa-
rate analysis and will be presented in a future publication.

Each of the three characteristics was
incorporated as an independent variable
in a regression model with the individual
discharge as the unit of analysis. We ex-
amined the relationship to payment, esti-
mated cost, and net income for all dis-
charges with LOS within trim points
(n=79337). Except for one, all of the
models showed significant relationships,
but this was primarily due to the large
sample size. None of these variables ex-
plained slightly more than 1 percent of
the variance (Table 3). Similar findings
were seen for multivariate modeis using
these same variables.

DISCUSSION

The principal purpose of this study was
to develop a feasible system combining
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Table 2

Estimated Revenue, Cost, and Profit in Dollars for Short-Stay Episodes,’
by Payment Regions

Payment Values

Payment Region Average Standard Deviation Minimum Maximum
Total

Revenue 2,343 953 418 9,846
GCost 2,343 1,634 180 9,846
Profit 0 1,223 - 4,440 4,320
Length of Stay 256 188 2 4100
n = 79,337

Payment Reglons

Episodes Less than B:

Revenue 2,246 709 418 4,555
Cost 1,346 775 180 4,475
Profit 890 662 2 4,320
Length of Stay 139 8.5 2 44
n = 41,534

Episodes Longer Than 8 but Less Than T:

Revenue 2,207 733 418 4,555
Cost 3,002 1,260 446 7,621
Profit - 885 818 — 4,261 -1
Length of Stay 342 136 5 74
n = 33,852

Episodes Longer Than T:

Revenue 4,535 1,809 1,019 9,846
Cost 6,411 1,378 3,201 9,846
Profit -1,876 976 = 4,440 1]
Length of Stay 75.3 13.0 az 2100
n = 3951

1< = 100 days.

2stability polnt for most of the psychlatric patlent classifications,
INumber of psychiatric discharges with non-chronlc stays.

NOTES: 8is break éven point; T s trim point.

SQURCE: Fries, B.E,, and Durance, P.W., University of Michigan, Nerenz, D.R,, Henry Ford Health System, Ashcraft, M.L.F., University of

Washington, 1993,

payment for acute and long-term psychiat-
ric care. Transition pricing appears to
meet both clinical and policy goals. It pro-
vides strong incentives for early discharge
of acute patients, yet recognizes that a
significant percentage of admissions re-
main hospitalized for long periods of time
for chronic conditions. Therefore, it repre-
sents a prototype of combining long- and
short-stay payment in a single system,
with the potential for bundling acute care
and long-term nursing home care.

HEALTH CARE FINANCING REVIEW/Winter 1883fvolume 15, Number2

Table 3

Perceni Variance Explanation' for Modeis
Relating Facility Characteristics with
Payment, Cost, and Net Payment, for

Acute and Long-Term Psychiatric Eplsodes

Characteristic Payment Cost Pa?ggnt
Teaching 0.0 0.0 0.1
Psychiatric Beds 01 0g 1.1
RAM Group 0.1 0.4 0.6

Warlance explanatlon |s the analysis of varlance Eta-squared

" statistle for categorlcal vartables (eaching and the resource allo-

cation methodology (RAM] group), otherwise It is the R-squared
statistlc of a linsar regrasslon.

2Not significant {p = .220); all others are signiflcant at the

2 < 0001 tevel.

SOURCE: Fries, B.E., and Durance, P.W., University of Michigan,

Neranz, D.R., Hanry Ford Health System, Asheraft, M.LF.,
University of Washington, 1993,



Implementation of such a system will
require new administrative structures and
raise a variety of additional design issues.
Some of these include:
¢ Payment System Design. The full de-

sign of a payment system will also

need to address whether the system
will acknowledge differences between
facilities such as market costs (input
price adjustment) and peer groupings

(with different payments for particular

types of facilities, based on size, mis-

sion, location, etc.).

* Responsiveness. For the per diem part
of the payment model, there may be a
need for more than one assessment of
patients during extended hospital
stays. Tradeoffs would have to be made
between the costs of collecting data for
classifying patients multiple times dur-
ing long stays and the increased preci-
sion of resource allocation resulting
from reclassification. The exact nature
of the tradeoffs may differ across facil-
ities, creating the need for some policy
direction from the VA, the Health Care
Financing Administration, or other ma-
jor payers on how often reclassification
should be done.

¢ Data Requirements and DRG Environ-
ment. The system requires several new
data elements beyond those which are
required for the DRG system. The {otal
number of new data elements required
for patient classification (10 for PPCs
and LPPCs combined) is not large, but
any collection of new data adds to ad-
ministrative burden. Cost studies that
assign dollar values to relative values
for workload will be an ongoing process
at the payer level, but the time studies
that led to the relative values them-
selves would only need to be done if the
model was applied in a distinctly differ-

ent setting or if significant changes in
practice patterns evolved over time.
The additional costs of administration
would have to be viewed as the cost of
increasing faimess in the payment sys-
tem and the introduction of stronger in-
centives for cost control at the provider
level. Our experience has been that the
availability of patient-level information
provides an excellent opportunity to de-
sign and implement effective quality
surveillance and assurance systems.
This multiple use of such data encour-
ages its accuracy, and thereby its per-
ceived value.

Monitoring and Auditing. Procedures
will have to be developed to ensure that
the data reported by facilities represent
an accurate picture of patients’ condi-
tions. The obvious financial incentives
for “upcoding” patients into more lu-
crative categories will have to be set
against quality assurance, auditing,
and utilization review procedures that
identify and correct inaccurate patient
classifications. Such auditing, most ap-
propriately, would also include monitor-
ing for inappropriate discharges: for ex-
ample, premature or delayed discharge
of residents whose stays could be ex-
pected to have fallen in the high-oss re-
gion of transition pricing.

Incentives and Disincentives. A variety
of additional efficiency and quality in-
centives can be implicitly or explicitly
incorporated in the payment system.
The system itself is designed to reward
shorter stays for acute patients and ef-
ficient per diem care for chronic pa-
tients. Implementation and evaluation
of the system should attend closely to
whether any additional incentives need
to be added, for instance, for moving
chronic patients through  treatment into
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other categories that represent clinical
improvement, but lower per diem reim-
bursement. Other alternatives include
incentives to improve the status of or
discharge long-staying patients. It
should be noted that independent of
any other incentive, facilities will still
wish to discharge long-staying resi-
dents in order to meet their mission of
care and to provide the opportunity to
use a bed thus freed for a short-stay
(and potentially profitable) patient.

A number of other implementation is-
sues have also been raised by others, in-
cluding Cohen, Holahan, and Liu, 1986;
Frank and Lave, 1986; and Frank et al.,
1986. These include: setting policies on
the mix of local, regional, or national
costs to be used as a basis for setting
price levels; adopting a different payment
rate for “short-stay outliers;” and allowing
local or regional variations in preferred
practice patterns to determine LOS trim
points or payment levels. Our proposed
model is not uniquely exempt from these
difficult policy issues.

Although we have demonstrated the
application of transition pricing in psychi-
atry using our two patient classification
systems—PPCs and LPPCs—these are
not strictly necessary for implementation.
The same type of system could, for exam-
ple, be implemented using DRGs for
acute care and a flat per diem rate for
long-staying patients. However, such a
system could be criticized on the grounds
of the poor performance of DRGs for psy-
chiatry and the substantial differences
found in per diem costs among long-stay
patients.

The simulation of the transition pricing
system for psychiatric care in the VA re-
quired the computation of alarge number
of parameters and functions. A finding of

interest during these calculations was the
lack of high-cost days early in acute stays.
Given that a flurry of activity usually ac-
companies a new admission, charges for
the first day or two are typically much
higher than those of later days (Carter and
Melnick, 1990). We were surprised to see
relatively small differences between
costs in the first days and later costs. One -
reason for the difference in patterns may
be that the Carter and Melnick findings
were based on billed charges, with nurs-
ing time billed at a flat per diem rate
across all days of stay. Ancillaries were
therefore the significant variable item,
and ancillaries are indeed used more fre-
quently during initial workup and diagno-
sis. In our VA data, nursing and other care-
giver time was explicitly measured and
valued in the calculation of daily costs.
Other high-cost items early in an acute
stay were not measured, including the
cost of diagnostic or therapeutic proce-
dures and expendable or durable medical
equipment. Our data therefore emphasize
different costs and may be less likely to
have included items most variable across
days of stay.

The distribution of discharges across
gain and loss regions of LOS suggested
that a small number of patients with mod-
erately long stays would be a significant
concern under this payment model.
Those patients discharged between T and
S made up only 5 percent of VA dis-
charges in the data set, but had the larg-
est loss on a per-case basis. The magni-
tude of the loss for each patient would
diminish with each day of additional stay
up to S, but the cumulative loss closeto T
would be significant. Currently, there is
no particular incentive for VA (or non-VA)
facilities to avoid these moderately long
stays. However, with such a model in
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place, there would be strong incentives to
identify patients clearly and early as ei-
ther acute or chronic and avoid LOSs near
T. This would conceivably work to the dis-
advantage of extended length treatment
and rehabilitation inpatient programs, un-
less a new PPC class was created for a
defined class of patients receiving an
identifiable mode of treatment that re-
qguired LOSs in the 45- to 60-day range.

Finally, the lack of strong statistical re-
lationships between facility characteris-
tics and gains and losses under the pay-
ment model is encouraging. In principle,
payment should be based on patient char-
acteristics alone, and should not result in
biased payment for any specific type of
facility. Results of the regression analy-
ses indicated that patients would not be
consistently under- or over-reimbursed in
teaching versus non-teaching, psychiatric
versus general medical and surgical, or
large versus small facilities. Although in-
dividual facilities could have a preponder-
ance of either gains or losses (depending
on their individual case mixes and treat-
ment patterns), the preliminary resulis in-
dicated that all major classes of facilities
would have a relatively balanced mix of
both gains and losses and therefore the
potential for profitability.

We believe that the proposed model
would be applicable in non-VA settings.
We recognize that there are many differ-
ences between VA and non-VA patient
populations. Users of VA medical ser-
vices are predominantly male. They have
lower educational levels and are more
likely to be unmarried than veterans in
general or the population as a whole.
They are older than either veterans in gen-
eral or the population as a whole (U.S. De-
partment of Veterans Affairs, 1990). How-
ever, although there are undoubtediy a

number of other differences between the
VA patient population and the general
population of psychiatric patients, these
differences do not alter the fundamental
characteristics of either the model or its
underlying patient classification sys-
tems. The payment model is designed for
any treatment setting in which the possi-
bility of both acute and chronic inpatient
care exists. The patient classification sys-
tems include the entire spectrum of psy-
chiatric diagnosis and levels of severity.

One difference that would have to be
addressed is the potential for patients in
non-VA settings who have long stays to
split those stays across more than one in-
stitution and receive payment from more
than one payer (e.q., Medicare and Medic-
aid). The “catchup per diem” (middle) re-
gion of the payment model is best suited
for a situation in which a single inpatient
facility and single payer are involved in a
given patient’s long stay. Losses incurred
earlier in a stay are made up later. If a pa-
tient was transferred to a long-stay facility
at an intermediate LOS, and if a different
payer became involved in the long-term
care portion of the stay, the catchup per
diem would be more difficult to imple-
ment than in a single organization like the
VA. In addition, use of the model in non-
VA settings would probably require a
modest-sized replication of the study re-
ported here in order to identify any signifi-
cant differences in pattems of care, staff-
ing levels, or salary levels that would
justify recalculation of cumulative cost
curve parameters such as trim points, sta-
bility points, or daily costs.

The proposed system would be appli-
cable in settings other than psychiatry as
well. Any patient group that has both
acute and long-term care could conceiv-
ably be paid on a transition pricing model
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that combines the key features that we
propose: fixed payment for an acute care
episode, per-diem payment for long, cus-
todial stays, and a catchup per diem dur-
ing a transition period that gradually elim-
inates the losses accumulated during the
late stages of the acute stay. In this case,
DRGs for acute care stays and a long-stay
per diem classification system such as
Resource Utilization Groups (Fries et al.,
1994) might be appropriate classification
systems.

The development of alternative pay-
ment systems does not ensure appropri-
ate levels of funding for the provision of
quality of care. Nevertheless, providing
equitable distribution of available funds,
recognizing differences in actual re-
source use for different types of resi-
dents, and providing incentives for appro-
priate care can assure that these funds
are used most effectively and efficiently.
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