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EXECUTIVE SUMMARY

STUDY: Evaluating the HCU for Performance Monitoring and Resource
Allocation Decisions Using Navy Ambulatory Care UCA Expense
and Workload Data.

Research Report 1-86

INVESTIGATOR: LT Timothy P. Steele, MSC, USNR
Research Department
Naval School of Health Sciences
Bethesda, Maryland 20814-5033

PURPOSE:

-In recent years, case-mix methodologies have been developed as a basis for
measuring hospital performance and for identifying normative costs of providing
care to groups of patients. Two notable efforts in this area that
are relevant to the military have been the development of the Health Care Unit
(HCU) and the work done in prior years at the Naval School of Health Sciences
exploring the applicability of Diagnosis Related Groups (IRGs) to Navy hospital
performance measurement. These efforts have demonstrated that incremental
improvements are possible using currently available data. The work presented
in this report has used the methodologles employed in these previous efforts as
a foundation for exploring a means of measuring outpatient performance across
all Navy medical facilities. ,

The purpose of this study was threefold and focused on the following main
objectives: 1) evaluating the validity of the HCU in measuring outpatient
productivity in Navy facilities; 2) evaluating the utility of using three-digit
Uniform Chart of Accounts (UCA) final account codes; and 3) exploring the abil-
ity of facility characteristic variables such as size, location, and mission
to explain differences in performance across UCA reporting Navy units.

P i . . v
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FINDINGS AND DISCUSSION: f

With regard to evaluating the validity of the HCU, two findings indicated that
current HCU outpatient weights are inappropriate when applied to Navy data.
Substantial changes in the ranking of normative costs for two-digit UCA
accounts occurred when a partial replication of the Vector Research tri-service
HCU methodology was conducted with Navy data. (Navy weights were derived fram
canbined FY82-FyB84 UCA data, inflation adjusted and screened for out of range
values.) The result of such rank changes was substantial shifts in

ductivity figures across Navy hospitals. Additionally, the HCU as a single

wag able to explain less than 2% of the variation in cost per outpatient

visit among all Navy UCA reporting facilities in FYB4.

In contrast to the HCU, an index formed fram weights derived for each two-digit
outpatient UCA account from Navy data explained.12% of the variation in cost
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per outpatient visit among Navy facilities in FY84. Such an improvement was to
be expected, given that the weights were based on Navy costs and not
tri-service costs. However, this increase in explanatory power was also
probably due in part to substantive methodological differences employed in this
study for identifying and treating outliers.

In an effort to determine whether further progress toward explaining
differences in hospital cost per visit could be achieved using UCA outpatient
account codes, three-digit UCA weights were produced from the same data set and
used to form an outpatient resource index (ORI) for each facility. The amount
of variation explained increased significantly from 12% to over 17%. The
number of UCA outpatient accounts involved increased from 11 to 48. This
result showed that using existing three-digit expense data could improve the
ability to explain differences in cost per outpatient visit among Navy
facilities with only a minor increase in calculation complexity.

As a means for exploring the ability of facility characteristic variables to
explain additional variation in overall cost per visit, multiple regression
analyses were performed. Selected facility characteristic variables that com-
sistently correlated with cost per outpatient visit for FYs 82-84 were identi-
fied. Using FY84 untrimmed Navy data, variance explained was approximately
497%, with the following variables included in the model: ORI index (a complex
outpatient mix was more costly), CONUS vs QUTUS (OUTUS facilities were more
costly), hospital vs clinic (clinic commands were more costly), size (a signi-
ficant, but non-linear effect), teaching mission (teaching programs increased
costs), and proximity to a large active duty training population (proximity

was less costly).

Clearly, the consideration of facility characteristics is important to
understanding differences in performance across facilities. Although mmerous
variables could theoretically explain variations in productivity across
hospitals, the present study was limited to readily available data. Moreover,
the intention of this study was to evaluate existing methods and to explore
possibilities for improvement. Thus, the work presented here serves primarily
to illustrate and emphasize the need for fixrther work in developing more cam-
prehensive hospital performance measures, particularly when such measures are
intended to be used in resource allocation decision-msking. Given the findings
of the present study, utilization of productivity statistics derived from the
current HCU for resource allocation is premature.

RECOMMENDATTONS :

1. The problem of inaccurate and/or suspect data in the UCA needs to be
further investigated and remedied. Implementing record and distribution
screens such as those employed in this study would identify suspect values
which could then be verified by the submitting facility. Trend screens (work-
load and expense camparisons over uniform time periods) should be developed
and ﬂtcmted to detect substantial shifts in costs per visit within each
uca count within each facility. In addition to detecting data errors,
trend screens would provide a control against facilities ''gaming'' the system
to appear productive and would also provide a mechanism for monitoring the

e




implementation of planned policy changes, such as shifting toward increased
outpatient surgery. .

2. There should be increased emphasis placed on minimizing the unnecessary use
of cost pools within the UCA. Justification for the use of each cost pool
should be provided by each facility UCA coordinator. The historical use of
various cost pools within facilities does not in itself provide justification
and needs to be questioned. Extensive use of cost pooling across UCA accounts
results in an averaging of direct expenses across three-digit accounts, thus
diluting real cost differences that may exist between these subaccounts. The~
effect of this with regard to the HCU is imprecise specification of
standardized costs and a resultant loss of accuracy as a hospital performance
measure.

3. The Navy should contimie to support the developmental efforts of the
Tri-Service Performance Measurement Working Group (PMWG). More specifically,
the Navy should identify personnel with collective methods expertise in health-
care operations research or a related field and extensive experience with the
Navy bicmetrics database and Navy UCA data. These individuals should be
assigned full-time to represent the interests of the Navy in the work of the
PMWG. The recommendations of the PMWG stand an extremely high probability

of becmd.ng;eali for all the services. Representation and contimued active
participation by Navy in the work of the PMWG will provide a means for
influencing OASD(HA) mandates, as well as provide much needed input regarding
the differences between the Navy and the other services which impact on hos-
pital performance measurement.

e ores thwimtes TGN 1
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INTRODUCTION !

The development of a valid hospital workload measure for the Military Health
Care System (MHCS) has been a concern since the late 1950's.! The complex-

- ity of defining and measuring productivity in this highly labor-intensive fie}d
has proven a major obstacle to measuring productivity growth rates in the hos- ‘:
pital industry.? Currently, there is increased interest in measuring hospital
productivity as a basis for monitoring and comparing facilities and for equi- )
tably allocating diminishing resources to meet the health care needs of the
beneficiary population. Productivity can be described as the ratio of output
to resources consumed. However, to appropriately apply such a formulation
requires hamogenous units of output and standardized units of imput. This
is often not the case in service industries and is particularly problematic
with regard to the health care industry.3

The earliest measures of hospital workload were often nothing more than
the total mmber of patients occupying the hospital on any given day.* Al-
though this information was simple to obtain, it was seriously deficient in ‘
quantifying the heterogenous product of health care facilities. Moreover, 1

such a summary measure was incapable of reflecting the gradual decrease in ‘i
inpatient lengths of stay and the increasing volume of outpatient visits. %
Later studies, designed to identify and quantify additional factors that con- ‘1‘
- tributed to patient care workload, resulted in the Composite Work Unit (CWU) S \j
This measure, originally intended for staffing and manpower analyses, eventual- j
ly was used in both the military and the federal sector as an overall hospital g
resource allocator.®:7 Criticism regarding the development and application é
of the CWU led to the creation in 1980 of an alternative performance measure, [
, :

>
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the Health Care Unit (HCU) 8 The neu represents an improvement over the CWU
as a hospital performance measure and has been mandated for implementation
by the Assistant Secretary of Defense for Health Affairs (ASD-HA) .9 However,
it too has received substantial criticism since its i.ncept:i.on.l()’n’12

Recent progress toward quantifying and describing hospital performance has
been made in the inpatient care arena by identifying and classifying patients
into over 400 di.st.i.n;:t Diagnosis Related Groups (DRGs). Each IRG is defined
by patient related factors such as medical condition, demographic character-
istics, admission status and treatment procedures received. These factors
are used to categorize patients into groups that are both medically meaningful
and relatively homogeneous with regard to hospital resource consr.unpti.on.13
Using the DRG methodology for productivity measurement, the final unit of out-
put is the mmber of patients discharged by IRG category, and the unit of input
is the dollar amount of hospital resources that were consumed in providing
care to a particular patient:‘ during the entire period of hospitalization.

While IRGs have proven useful as a basis for monitoring hospital performance
and setting reimbursement levels for inpatient care in the civilian and federal
sectors,14:15:16 gnd hold promise for like applications in the military
sectc:n:,n’ls’lg’za’21 a similar methodology is only recently being developed
and applied to ocutpatient care. Further, in the Military Health-Care System
(MHCS) , where costs are not linked to individual patient accounts, evaluation
of resources consumed per patient is problematic.

This report will provide a brief historical background on the development
of the HCU and the measure it replaced, the Composite Work Unit (CWU), and
5
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will evaluate and discuss existing limitations of the HCU. In addition, the
report will describe the methodology .and results of a study designed to: a)
evaluate the validity of the HCU when applied to Navy outpatient care cost

and performance data; b) explore the utility of using three-digit ambulatory
care cost and performance data from the Uniform Chart of Accaunts (UCA) to
incrementally improve outpatient performance measurement; c) identify
additional facility specific variables that significantly account for variation
in outpatient care cost between facilities; and d) using readily available
data, develop a resource allocation model that will illustrate potential

improvements in the current system for resource allocation decisions.
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Composite Work Unit (CWU)

The CWU was developed in 1957 through a tri-service study of 34 military
hospitals. This study was initiated as a result of a series of discussions

-

by the Surgeons General of the military services, the Department of Defense,
and the Bureau of Budget. The developers wanted a single unit of measure that
was more sensitive than occupied bed day (OBD) and outpatient visit to
"describe patient care workload in relation to staffing".5(P+10) mplicic

in the study was the recognition that certain activities or functions in
patient care required more staff time.

The objective of the study was to develop a patient care workload index
as a basis for manpower (staffing) camparisons across military hospitals using
a weighted cambination of four aspects of medical activity. The four campo-
nents of medical activity identified were OBDs, admissions, outpatient visits,
and live births. The weights assigned to the four components of the CWU
focused on relative amounts of staff time allocated to each of the identified
camponents. For example, it was determined that ''staff utilization during
the first three to five days of hospitalization was about 10 times greater
than in later periods of consecutive hospitalization.5(P-10) Tnis 1g reflec-
ted in the CWU formula by giving 10 times the credit to each admission and
each live birth on any given day. In order to provide a single index, the
staff time used for one outpatient visit had to be placed in a relationship
with the amount of staff time consumed by one patient during a nommal hospital
day. It was determined that three outpatient visits entailed essentially the

7
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same amount of workload as one occupied bed day. Thus, the CWU, which was
revalidated in 1967,22 is defined as:

(average daily occupied beds) +

(average daily admissions x 10) +
(average daily births x 10) + ‘
(averasge daily outpatient visits x 0.3). .

The CWU was used by the Navy Medical Department from the mid 60's to October
1985 as the measure of activity expended in patient care throughout all Naval
Medical facilities. Although inaccurate in describing the total activity of
any facility, it was useful for showing year to year changes in the camponents
of workload it did measure. Therefore, the CWJ could be used as'a relative
activity measure but could not be used as an absolute value upon which any
resources or dollars were allocated. This is because inherent in the model
were the assumptions of homogeneity within both input and cutput values that
did oot exist in reality.

There were five basic deficiencies in the CWJ that created concern when
1t began to be viewed as a tool for resource allocation.® First, all patient
days (and outpatient visits) were considered in the model as requiring the
same amount of labor time. There was no accounting for differences in case
mix or patient severity of illness. Second, the model was based on a study
conducted at one point in time. Therefore, the CWU could not accommodate .
changes in the way health care is delivered nor be responsive to advances in
technology. Third, when deriving weights, hours of work were treated as equiv-
alent. That is, admissions were weighted by 10 because this activity was seen
to require 10 times more staff utilization. No distinction was made, however,

8 N




between physician time or murse time or ancillary personnel time. The CWU

credited the same amount of workload ﬁo different manpower combinations when-
ever the total manhours expended were equivalent, regardless of the relative
value of such manhours. Because of this inability tu determine an appropriate
mix of manpower, the utility of the CWU as a predictor of staffing needs was .
limited. Fourth, The CWU was originally designed as a staffing tool. Only
later, in the absence of a suitable alternative, did the CWU come to be seen
as a ''more generally applicable measure of workload. The implied rationale
underlying such a generalization centered upon the assumption that if the CWU
was a valid tool for distributing manpower, then it must have some validity
for allocating funds for supplies and equipment."6(P-18) Fifth, the model

did not incorporate a mechanism for accommodating the effects of variables
such as facility size or mission that could significantly impact on produc-
tivity measurement and camparisons.

As a productivity measure the CWU was only slightly better than simply
counting occupied bed days and outpatient visits. It still ignored the indi-~ -
vidual camplexity and unique needs of the patients occupying those beds. More-
over, any output measure for productivity should be the final product and not
an intermediate service. For outpatient care the mmber of patient visits
per day would be the appropriate final service output. For inpatient care the N
muber of patients discharged should be the final service output related to i ;
the labor hours required (or total dollars used) to move that patient to the
point of discharge. Because the occupied bed day is not a final out but an
intermediate measure of patient workload, this "productivity measure' could be

''gamed"’ by keepi.rg patients hospitalized lorger than medically warranted.
Additionally, since move "credit" is received for inpatient versus outpatient

9
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serviceg, there is a disincentive for performing cost effective outpatient
surgery. Such "gaming'' could give a facility the appearance of high
productivity, when, in fact, the facility could have served the same mmber of
patients using fewer hospitalized days, dollars, and resources. The CWU,
therefore, did not promote efficient use of resources.

Because of the deficiencies in the CWU, in Jamuary 1979 the Assistant
Secretary of Defense for Health Affairs (ASD-HA) sponsored a study to create a
new hospital performance measure. Utilizing cost and performance data
available from the newly established Uniform Chart of Accounts (UCA) database,
this effort resulted in the development of the Health Care Unit (HCU).8

Uniform Chart of Accounts (UCA)

When the UCA was first implemented in FY80, its development was driven in
part by the recognized need for an improved health care product measure. In
1973 a joint study of the MHCS was conducted by the Office of Management and
Budget (OMB), the Department of Defense (DoD), and the Department of Health,
Education and Welfare (DHEW).23 The results of the recommendations for
standardizing the accounting system across all military medical facilities was
the development of the UCA. The UCA is a cost accounting system unique to
military medical facilities and is primarily a managerial accounting tool. 1Its
purpose is not to account for actual dollars spent, especially where salaries
are concerned, but rather to associate the funds that relate to resources

consuned in a given period to particular work centers. In theory, the primary
utility of the UCA is to provide expense and workload information for each
10
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medical treatment facility using a standardized methodology and shared account
definitions. This standardization of cost and performance elements was

intended to enable performance, cost, and productivity comparisons both within
and across all military health care facilities and with the civilian sector.24

Organization of the UCA
In order to understand the development of the HCU which follows in the

next section, a rudimentary understanding of the UCA is necessary. For our

purposes, only a breakdown of the structure of final operating accounts is
%*

presented.

The UCA allows for reporting expense and workload data for each facility
at varying levels of specificity. There are two-digit, three-digit, and
four-digit codes that identify specié.c operating accounts. At the two-digit
level there are 20 unique two letter combinations describing six inpatient
categories (AA - AF), eleven ambulatory care categories (BA - BK), and three
dental care accounts (CA - CC). These two-digit accounts can be further broken
down into subaccounts or workcenters and are identified by a third digit speci-
fying greater finctional detail. Currently there are 49 separate three-digit
ambulatory clinic codes. A fourth digit that was used at each facility's dis-
cretion until FY86 is now used as a specified location code .28 (See Appendix
A for a listing of the three-digit ambulatory care account definitions.) The
procedures for compiling data are standardized, and the end product of the UCA
is a large database of categorized expense and workload information ﬁn‘r

- :
For additional discussion of the development, organization, and application
of the UCA see references 25 - 28. These references also discuss significant
deficiencies of the UCA which limit its utility for the purposes intended by

its developers.
11

~

------ T N e e Y N A WY 1 R e LTS
WIATCIES R LE R G R RS RHESEHRY, LN

d



each fixed military health care facility. This information is reported in
"~ a Medical Expense and Performance Report (MEPR) and provides the data for cal- '
culation of the HCU.

Health Care Unit (HCU)

To take advantage of the expense and workload information available as a
result of the UCA implementation and to rectify some of the limitations of
the CWJ, a preliminary HCU was developed in 1980. Although the HCU more accur-
ately accounts for various components of patient care than did the CWU, it
does not account for all the differences in resources used by the patient nor
all the functions performed by the facility. For example, a hospital that
iz 31 teaching facility has quantitie; of education and research that should
be associated with its productivity statistics. However, at the present time
there is no single summary statistic that captures the total output of any
hospital. Recognizing this‘, the developers of the HCU emphasized that ''no
measure of hospital output, however sophisticated, should be used exclusively
in allocating resources”.8(P*1)  The WU should be used as one input into a
multidimensional fiscal and manpower resource allocation model.

In 1983 a modification to the HCU was campleted under contract by Vector .
Research Incorporated that resulted in twelve inpatient weights, eleven outpa- .
! tient weights, and two dental weights for a total of 25 product categories.29
| The total mmber of HCUs:associated with a given facility are the weighted .
sun of dispositions, bed days, visits, and dental procedures in the appropriate ;
product categories. (See Appendix B for a list of the current HCU weights, N

12
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o product categories, and computational procedures.)

4

K The inpatient camponent of the HCU is categorized by six clinical areas
S of service. For each of the inpatient services a cost weight is specified

R . per disposition and per occupied bed day to total twelve product categories.

. The outpatient area has a cost weight assigned to each of eleven different i

2 types of clinics. The final two product categories are dental services and
dental labs. Each category weight reflects the cost of providing care in that
category relative to the cost of the average inpatient stay in FY82. There-
E fore, each HCU represents the unit value of one inpatient stay.

All HCU weights were derived from a tri-service UCA database using CONUS
* facility data only. The inpatient weights were computed from trimmed FY80 to
it FY82 data. The outpatient cost weights were camputed from trimmed FY82 data
only. The trimming procedure used to develop the current HCU cost weights

‘
e eliminated category data from facilities in the upper and lower quartiles based
B
N on the volume of dispositions and outpatient visits. Thus, the cost weights Y
' !
are based on facilities operating in the middle fifty percent of the !
147
- tri-service CONUS facility population. ‘
N
L
Evaluation of the HCU
In evaluating the utility of the HCU as a measure of productivity or as
. - an input for resource allocation one must look at its inherent advantages and
h)
" disadvantages. One must also identify the limitations of the UCA database
N as an accurate collector of expense and workload data. The HCU can only be
o
o as accurate as the data it is based upon.
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Hodson, Shields, and Smith, the developers of the preliminary HCU, speci- f )
fied several desirable characteristics and capabilities that should be present
in a productivity measure such as the current ncu.8 First, the measure should
be expressed as a single mmber that is easy for managers to understand and
to compare aéross military facilities. Second, the surrogate measure of output
should be as closely related as possible to actual health care delivered. N
Third, the measure should use an existing database (the UCA) in order to mini- s B
mize implementation and maintenance costs. Fourth, as the configuration of
the underlying datsbase adapts to changes in the health care system, the mea-
sure itself should also adapt. Similarly, the measure should be amenable to

updating and therefore capable of reflecting current health care costs. !

It can be seen that the HCU methodology possesses advantages both in terms -
of identifying more specific product categories and in its ability to be re- ,
flective of current costs and technologies. Nevertheless, it still has some :
significant limitations. Despite the fact that the 25 product categories of '
the HCU represent a theoretical improvement over the four categories used in ‘ -'
the CWU, they still do not reflect variations in intensity of care within inpa- R

\

tient cases or outpatient visits. For example, in a pediatric clinic a child
| seen during a follow-up visit for an ear infection would be given the same
weight as a child with pneumonia seen in the same clinic. The first child
would require five mimutes of a clinician's time; whereas, the second child
would require considerably more time for full vital signs, physical exam, lab . X
work, a chest x-ray, and a pharmacy prescription. Whether the input measure

is staff time or dollars of resources consumed, the second child consumes more : o
resources during this one recorded visit to the same clinic. Clearly, )

increased specificity of care provided is needed to reduce the amount of unmea-
14
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sured variation in resource consumption.

Greater specificity of care provided is possible through using three-digit
UCA subaccount codes; the utility of such a procedure will be evaluated later
in this report. Nevertheless, the usage of UCA codes as the basis for the
HCU appears to be a pragmatic one; one has to accept the mdeﬂying organi-
zation of the UCA system as the price for data availability. The homogeneity
of costs within each HCU product category is an empirical question that also
will be addressed. In any event, case-mix differences in resource consumption
within product categories are still li.kely.*

A further limitation of the HCU is the substantial correlation between dis-
positions and occupied bed days.l0 A serious consequence of this collinearity
is the unstable and unreliable cost Qeights for these measures.?* If occupied
bed days were removed from the calculation of inpatient weights, the weights
would be more statistically reliable, and the incentive to allow long lengths
of stay would be eliminated. Thus, the HCU would be an improved measure of
final output, better representing the mumber of persons returned to health.

WOrk continues on defining homogenous product categories despite the wide-
spread use of paymensoand resource allocation systems based on Diagnosis Re-
lated Groups (DRGS) . The IRG methodology classifies inpatients into 472

groups that are: 1) clinically similar and interpretable, 2) readily available

from variables in standard hospital abstracts, 3) composed of all possible
disease conditions without being unwieldy in mumber, 4) similar in expected

resource consumption, and 5) comparable across different coding meth-
ods. Even with this classification scheme, however, there is concern that
the metggdgsogy does not adequately capture vari.ations in pati.em: illness se-
verity. In the outpatient sector{deve - g g3
begun. However, developmental work has-bee : e lack of
outpatient biavetric data beyond simple tallying of vi.sits.

15
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Another limitation of the HCU is that it does not have the capability to
incorporate ancillary services workload data. Pharmacy, laboratory, and radi-
ology department expenses, for example, are indirectly charged to the two-digit
UCA codes used in the HCU product measure. The expenses of these departments
are allocated to inpatient and outpatient UCA codes on the basis of workload
share. Until there is a direct link between patients that actually use these’
services, accurate resource allocation will not be possible. Consider the
pediatric example -- the visit of the child with the ear infection receives
a HCU of .017. The visit of the child with pneumonia also receives a HCU of
.017. 1If the hospital was reimbursed for delivery of care to those children
by HCU, the dollars given the facility for care of the child with the ear in-
fection would probably be more than the actual cost of care. The reimbursement
for the child with pneumonia would most likey be less than the actual cost
of care. Ideally, with the HCU the cumilative discrepancies would all balance
out in the end. However, in reality, one facility could potentially treat
more camplicated cases in its pediatric clinic than another facility. The
cost per visit for that facility when viewed in a UCA summary report would
be high, and the facility would appear to be inefficient. Moreover, if money
was allocated by HCU, the facility could be underfunded and would be unable
to meet its legitimate resource consumption requirements.

An additional shortcaming of the HCU is that it currently provides incen-
tives for admitting patients as opposed to treating certain patients on an
outpatient basis. This is particularly a problem with regard to minor sur-
gery. Today, more and more surgeries can be performed in the outpatient clin-
ic; however, the current HCU does not adequately credit this cost effective
practice. One potential solution to this dilemma is to develop additional

16
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UCA categories and identify appropriate HCU weights for outpatient surgeries.

Difficulties with admitting practices are not limited to minor surgeries.
There is evidence that differences exist between the military services in ad-
mission poiicieg regarding minor illnesses. For example, a 1980 camparison _
study of admission rates between the three services found that the Navy treats
more upper respiratory infection (URI) patients on an outpatient basis than
does the Army ‘(admission rates of 0.3% versus 16.87 of total, respectively) 35
This difference still existed in FY85, where URI admissions ranked mumber 3 in
Ammy admissions and mumber 50 in Navy admissions.3® In this case the Navy
would obtain less workload credit because of the difference in treatment mode

for the same diagnosis. Thus, one can see that systematic differences in

LA NRDY TR RRAS  FESIEALLE  ACLIYEYE el sV e

adnission policies can distort comparisons of productivity between services.

The above problen is exacerbated and confounded by the trimming methodology
employed by Vector Rese_arch in their mqlification of the HCU. As noted pre-
viously, fifty percent of the data were eliminated from consideration in deri-
ving HCU category weights. This could have biased military service represen-
tation in the development of specific category weights, thus favoring one ser-
vice over the other. From the published reports on the development of the

HCU it is not possible to directly assess the extent of this possibility.

£y Therefore, it would be informative to develop HCU type weights derived from
E‘ .. Navy UCA data only and compare them with the current tri-service derived HCU
: weights.

17
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Purpose of the Present Study

The purpose of the present study was to identify and evaluate the implica-

‘tions of monitoring productivity and allocating resources to Navy health care

facilities using various outpatient case-mix measures in conjunction with other
facility characteristic varisbles. Specifically, the study addresses three
main objectives: 1) to evaluate the validity of the HCU for measuring outpa-
tient productivity in Navy facilities; 2) to evaluate the utility of alterna-
tive weighting schemes for outpatient data, such as the three-digit UCA sub-
accamt codes; and 3) to explore the ability of facility characteristic vari-
ables such as size, location, and mission to explain differences in performance
across UCA reporting Navy units.

Several factors affected the decision to focus primarily on outpatient per-
formance measurement to the exclusion of inpatient performance. First, it
was considered appropriate to defer contimued work with DRGs until an updated
and reviged ICD9 to ICD9-CM coding comnversion map was campleted by the U.S.
Army Health Care Studies and Clinical Investigation Activity (HCSCIA) in con-
junction with Yale University. It should be noted that the seminal work in
developing this coding bridge for military data was performed in earlier
research by the Naval School of Health Sciences Research Del:uart:mem:.l8 Secord,
based upon recammendations of the Blue Ribbon Panel on Sizing DoD Medical
Treatment Facilities,37 ASD(HA) mandated implementation of the HCU across
all military services,? and estsblished the Tri-Service Performance Measurement
kbt‘ld.ng Group (PMWG) ''to develop productivity measures which will promote

efficient delivery of cost effective, quality care as well as eliminate incen-
tives for over-utilization of services".3® The early objectives of the PMWG
18
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were to develop a tri-service biometrics database, complete development of
the DRG map, and continue case-mix research toward improving the HCU.39 Thus,
it was considered appropriate to focus our efforts in areas that would be use-
ful to the Navy Medical Department and would contribute to the developmental
- efforts of the PG without being redundant with work being performed by the
Army. -
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,‘ VALIDITY OF THE HCU USING NAVY DATA
Methodological Issues

;3 As noted previously, the HCU was developed using a tri-service UCA database
S that was trimed of one-half of the data. In addition, only OONUS facility

% data was included in the derivation of HCU weights. This data selection meth-
‘g odology is problematic for several reasons. First, by excluding OUTUS facil-
.: ities, the HCU does not incorporate the cost of doing business in these facil-
| ities, and yet it is still applied to them as a measure of productivity. Al-
'-_E" though experts agree that it would be unwise to use the HCU as the only mea-

.' sure of perfomnce,8’29 presently no additional data are collected to
~' systematically ''credit'' possible differences between CONUS and OUTUS facili-
f ties. Furthermore, if the HCU (or some derivation of it) is used in a multi-
variate model of resource allocation as recommended, it is the ''relative' value
of each service to each other rather than the ''actual'' dollar amounts of each
;% service that are important in the development of HCU weights. This is because
; 2 the HCU would be one of several weighted camponents in the algorithm. In this
regard OUTUS facility data would be as useful for developing weights as CONUS
:,;" facility data. Therefore, to cmit OUTUS facility data unnecessarily restricts
: the derivation sample.

N

:J’ A second problem with the data selection methodology of the current HCU ;
- is the exclusion of a great deal of legitimate expense and workload data by ‘
} ‘ trimning one-half of the available data. There are alternative procedures
- for deriving group centroid values with asymmetrically distributed data that

- would still allow for the trimming of suspect values (e.g., use of the median,

or log transformation of the data). Given t:hat there are ''wimmers' as well
W 20
X
,"
e o A A e N e A N YT e e o




Rahbachie AR it At il 2ok Sal SalSaR ol S it Bal Col Gl S Gal 8ol Sal SR AR L AVELA'A AL A'A BV o 4 ot o' a3 nta ' 0'8.0" Ao ] wwwwr‘wmtmwm

as "'losers' when normative values are defined for clinical services and that

there are documented differences between the military medical departments in

the treatment of some illnesses, the current HCU workload trim points for each

clinical service category probably distort the relative cost of providing care

in favor of one service branch over another. To avoid this distortion, the .
data adjustment and selection procedure used to develop the HCU must include .
all of the legitimate expense and workload data available.

A third concern with the development methodology of the HCU centers around
a lack of evidence to support the assumption that the a priori accomt struc-
ture of the UCA represents a reasonably valid grouping of cost centers. That
1s, at present it is only conjecture whether there is sufficient. homogeneity
of costs within UCA work center accounts to make them a useful grouping stra-
tegy for explaining costs within facilities. This is an empirical issue that
has not been addressed.

In the following several sections we will describe a partial replication
of the development of the HCU using Niavy UCA data from FY82-FY84 and compare
the current HCU weights with newly derived Navy weights. In addition, the gen-
eral utility of using the existing UCA cost center groupings will be explored.

Data Source and Data Adjustment
The source of data for the following analyses was the UCA P-COMM file, which
is maintained by the Naval Medical Data Services Center, Bethesda, Maryland.

The P-COMM database contains the total dollar expenses and the mumber of out-
patient visits associated with each UCA code to the fourth digit at each repor-
ting Naval facility. (See Appendix C for an example of the contents of the

21
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UCA P-OOMM data file for one facility.) Workload and expense data were ag-

M’"

gregated to the two-digit level for analysis of the HCU. Although all Navy
outpatient clinics (including branch clinics) provide input into the UCA sys-

2 -

i ' tem, prior to FY86 this input was reported to the central database through only

A~ 45 identifisble core facilities. At the time this research was initiated, data

" . were available through the third quarter of FY85. The use of quarterly data ¥

: was initially considered as a means of obtaining a large sample size for

#J analysis; however, correlational analyses of the consistency of two-digit cost

per outpatient visit (COSTPOV) across quarters revealed large variations within

v facilities. Because of this lack of relisbility in quarterly data, fourth

quarter cumilative data were used from FY82-FY84 (FY85 cumilative data became

- available later). Correlational analyses of untrimmed data across years within

\ workcenters and facilities revealed acceptable consistency of costs per outpa-

3’, tient visit (mean r = .72) and rnmber of outpatient visits (mean r = .96). It

- should be noted that this finding leads one to question the utility of

-:~ continuing the practice of producing quarterly UCA reports. Such reports

E: can be extremely misleading due to data instability, particularly if used for

* . camparative purposes.

¢ The decision to use multiple year data was based on the premise that aver-

: aging several years of recent cost data would result in normative COSTPOV val-

7 ues with more stsbility than those derived from a single year. In order to

:-_ . accamplish this, however, it was necessary to adjusf costs for inflation to

. a single base year. Official DoD deflators were used to adjust FY82 and FY83

" military persomnel, civilian personnel, and "other" costs (comprising 51%,
:% 22%, and 27% of total expenses, respectively) to base year FY84 equivalents.”

,‘,’ Regression analysis using dummy codes for fiscal years revealed no significant
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differences in COSTPOV between years on the adjusted data. Results of this
manipulation check supported the effectiveness of the inflation adjustment
procedure.
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A final adjustment to the UCA data involved log transforming COSTPOV to
rectify the non-normal, positively skewed distribution of this varisble. Use
of the log transformation effectively nommalized the distribution of COSTPOV
and enabled a methodology based on probability of occurrence to be employed
for identifying and removing data outliers.

"y,
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Data Screening
The guiding approach toward removing outliers was to retain as much data
as possible for the purpose of computing weights for each two-digit UCA ac-

cont. Only those data which were eit:her clearly erronecus or extremely un-
likely occurrences were to be removed. Therefore, a two stage record and dis-
tribution screening process was employed which involved identifying and remov-
ing all two-digit records that showed either no workload/total expense, nega-
tive workload/total expense, or COSTPOV greater than $200. In those facilities
where negative values existed, a judgement had to be made whether to retain
the remainder of the data for those facilities in the given fiscal year. This
is because significant errors caused doubt as to the validity of all the data
reported fram such facilities. Ultimately, 5.3% of the two-digit data was

eliminated during the record screening process.

*I-Y82 & FY83 adjustment multipliers were computed as:
FY82 -- .51(1.0713) + .22(1.0789) + .27(1.0795) = 1.0752
FY83 -- .51(1.3000) + .22(1.0308) + .27(1.0379) = 1.0323

23




Following the record screens, a distribution screen was conducted on the
remaining data. The first step in the distribution screening process was to
log transform COSTPOV for each two-digit workcenter as described previocusly.
Then, a +2.58 standard deviation trim point was selected for identifying and
removing records from the dataset to be used for computing cost weights. In
probabilistic terms, values that were removed had an approximate chance of
normally occurring in only 5 of 1000 cases (either high or low). A total of
1.6% of the two-digit records remaining after the record screens were iden-
tified as scutliers through the distribution screening process. (See Appendix
D for a listing of two-digit record and distribution screened records.)

4

Homogeneity of Two-Digit UCA Cost Centers

The utility of using any grouping strategy is based on the assumption that
there is less variation in a given variable within groups than acroes groups.
That is, knowledge of subgroup norms explains group variation. To date, no
evaluation of this assumption has been made with regard to COSTPOV and the
two-digit UCA outpatient account codes. To test this assumption an analysis
was conducted using screened FY82-FY84 inflation adjusted data by regressing
COSTPOV (log transformed) on two-digit accounts. Results showed that two-digit
codes explained 15% (p < .0001) of the variation in QOSTPOV over the entire
data set. This result indicates that there is some utility in using two-digit
UCA groups as a form of case camplexity, but that there is still a considerable
amount (85%) of variation in outpatient costs within facilities that is unex-
plained.

24
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Computing Navy Two-Digit Weights
Because the data were log transformed to achieve normality, the geametric

mean was used to derive centroid values for each two-digit UCA workcenter.*
The geometric mean is the antilog of the sum of the logarithms of the COSTPOV
values in each two-digit account divided by the mmber of val;.es in the
accont. Use of the geometric mean is appropriate when averaging ratios (whe;e
COSTPOV = costs/visits) and where the data are distributed logarithmically.0
Since COSTPOV was adjusted to base year FY84, the geametric mean for each
two-digit account was camputed using FY82-FY84 data. For camparative purposes, :
mean fiscal year values reported by Vector Research?? (using their original
data selection methodology) for tri-service FY82-FY84 UCA data were inflation ‘
adjusted and averaged over the three years. The resulting COSTFOV values were
campared with the Navy derived valuas to see the effects of applying
tri-service derived weights to the Navy outpatient population. Table 1 lists
the normative COSTFOV values derived from the screened Navy sample with the
adjusted Vector COSTPOV values.

Y v T RTINS VT T R T E Y T KX LR R WL N
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Validating the HCU on Navy Data

An examination of the ambulatory care account COSTPOV values in Table 1
reveals large discrepancies between the adjusted Vector Research values and
Navy values in both dollars and in rank order. A Spearman rank order correla-
tion was performed on the two sets of costs and tested for significance. Re- .
sults showed that the two sets of values were not significantly correlated
(rho = .55). Clearly, the inflation adjusted Vector Research values do not

PR AT

%*

The exception to this was UCA account BK (Underseas Medicine). In this case
COSTPOV values were distributed more normally and the arithmetic mean provided
a better estimate of normative cost.
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describe the relative cost relationships between Navy two-digit UCA accounts.

TAHLE 1

Average Cost per Visit in Two-Digit Ambulatory Accounts (FY84 dollars)®

P N * - D > . ) - - - . . . - -
Adjusted Vector? Navy DataC
UCA

Account OOSTPOV  Rank COSTPOV  Rank
BA Medical $38.71 6 $53.14 10
BB Surgical $47.82 9 $58.78 11
BC OB/GYN $36.54 3 $36.10 3
BD Pediatric $29.38 2 $32.20 1
BE Orthopedic $45.86 8 $49.20 7
BF Psychiatric $43.22 7 $45.36 5
BG Family Practice $38.57 5 $43.10 4
BHi Primary Care $37.52 4 $33.67 2
Bl Emergency $48.06 10 $49.01 6
BJ Flight Medicine $48.55 11 $53.03 9
BX Undersea Medicine $25.16 1 $50.02 8

BRased on inflation adjusted FY82-FY84 expense data
bDetivad fram arithmetic mean
“Derived from geametric mean

A second way to assess the validity of the current HCU weights for Navy

outpatient data is to determine whether a weighted camposite index can account
for variation in the overall COSTPOV between facilities, and then compare this
result with the variance accounted for by a similar index formed with the newly

derived Navy weights. The procedure for developing an outpatient resource
index (OR1) is described below and illustrated in Table 2:

:
%

1. Calculate the proportion of the facility's total outpatient visits
that fall in each two-digit account.

2. Multiply each proportion by the specified cost weight for each
two-digit account.

<
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3. Sum the products.

4. Divide the sum by the Navy-wide average cost per visit to obtain
the index value for the facility.

TABLE 2

Example Calculation of the Outpatient Resource Index (ORI)2

- Y D O W O G Y S T Y- womnwsee - - - o - -

Bcpected
Cost per R1
BA BB BC BD VisitC Indexd
Facility
“a 7.5  31.8 14.7 46.0 $47.45 1.1005
B 32.5 11.5 61.6 14.4 $43.89 -  1.0179
C 6.1 19.4 63.5 11.0 $38.09 .8834
D 2.1 1.5 66.5 29.9 $41.62 9653
E 0.6 4.7 52.3 42.4 $44.55 1.0332
Navy-Wide Percent
9.76%  13.78%  47.72%7  28.74%
Navy-Wide Two-Digit COSTPOV Weight
$53.14  $36.10 $33.67  $58.78 $43.12
'-- -u Y YT YT Y YT L T

%;ed from Pettengill & Vertrees (1982)“1(9’109)
le based on a hypothetical system using only four accounts

CFacility A, computed: 075(53.14)+.318(36.10)+.147(33.67)+.460(58.78)-$47.45
IFacility A, computed: $47.45/§43.12 = 1.1005

An (RI index value of 1.0 indicates expected outpatient costs equal the
average value for all outpatient facilities in the system from which the
weights were camputed. Such an index, if developed using reasonable weights,
should predict the expected relative cost per outpatient visit for each facil-
ity, given its mix of outpatients, independent of other possible influencing
variables, such as mission, size, or military readiness requirements. In the
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present case, there are mmerous elements of outpatient resource consumption
that the current data do not reflect. This is primarily because of the lack
of any outpatient biometrics data beyond simple visit counts. Therefore, the
ORI index developed here will be only a modest predictor of expected relative
costs. Nevertheless, given that the HCU is currently implemented, it will
be informative to assess the predictive power of its camponent ambulatory
weights when applied to Navy outpatient data. Such predictive validicy is
essential if the HCU is to be of any use for performance monitoring. An addi-
tional utility of deriving the GRI index is that it enables one to consider
outpatient mix as one varisble among several in a multiple varisble model to
aid in resource allocation decision-making. (Appendix G lists computed index
values for FY84 using HCU weights and Navy derived weights.)

An HCU index (developed using the currently implemented HCU weights) and
a newly derived Navy ORI index (developed using the previocusly described
FY82-FY84 Navy sample weights) were camputed for each reporting Naval outpa-
tient core facility using FY84 outpatient visit percentages. Pearson correla-
tions were calculated between the index and the overall COSTPOV (log transfor-
mation not necessary) for each facility in FY84. Results showed that the HOU
index accomted for less than 2% of the variation in aggregate COSTPOV between
the 45 Naval facilities. The ORI index, however, accounted for 12% (p < .02)
> of the variation in COSTPOV between facilities. These findings indicate that
there is some utility to partitioning and weighting outpatient visits by UCA
categories for monitoring hospital performance, but that the current HCU
weights are invalid for use with Navy Medical Department outpatient facilities.
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:1‘ A final evaluation of the validity of current HCU weights applied to Navy
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data can be made from a pragmatic analysis (i.e., dollars and cents). That is,

if the current HCU were to be applied as a resource allocator for Navy
outpatient facilities, what would the 'bottom line'' look like in relation to
actual allocations? The previous two findings indicate that substantial shifts
from current finding to facilities within the Navy would occur if the HCU were
used for resource allocation (considering outpatiemnt care onlyir) . To address ’
this issue FY84 HCUs were camputed for each Naval facility using both the
canrent HQU weights and the Navy sample derived two-digit weights. The total
HCUs for each facility were then multiplied by the FYB4 average MHCS inpatient
visit cost of $1690.7 to obtain an estimated ambulatory care budget for each
facility.* Table 3 lists HCUs and budgets derived for each facility using the

two different sets of two-digit weights.

An examination of Table 3 shows that the current HCU underestimates the
outpatient productivity of Navy facilities by 7% in FY84, and would result
in reduced funding to the Navy Medical Department if used as the sole basis
for resource allocations. In addition, one can see substantial differences in
the rank ordering of facilities by the two different HCU computations.
Although the two-digit UCA categories which form the basis for the HCU have
sufficient homogeneity to be useful (see p. 24.), the present results show
that, even using Navy derived cost weights, large shifts in resource
allocations to individual facilities would result from using the HCU as the

*

Recall that one HCU equals an average tri-service inpatient stay. This value
is the amount r ed by Vector Research as the average inpatient cost in
the MICS for FY84. It is used here for camparative purposes against the
current HCU. It would be interesting to use the Navy average inpatient cost
as well, and campare results. If the average inpatient cost in the Navy was
less than that in the total MHCS, Navy predicted expenses would be less than
those shown. However, that data was not available for this study.
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TABLE 3

FY84 HCUs, Actual Expenses, and Predicted Expenses in Naval Outpatient
Care Facilities Using Current HCU and Navy Derived Two-Digit Weights

vECTOR =161 Two-0161T  HIFFERENCE STWM -
e “AvY ¥EINTER ACTUN, FYed VECTOR £STIRATED VY ESTIMATED  MAVY VS VECTOR
FACILITY MARE SUTPATIENT WCUs  OUTPATIENT HChs OUTPATIENT COSTS OUTPATIENT COSTS OUTPATIEWT COSTS DOUTPATIENT LoSTS
e “ws "w 73,340 0,7 05,273 20,540
MPOLLS WL 1,082 148 43,848,133 62,009,943 §3,743, 844 1844,07%)
SEAUFORT W 8,203 2,159 4,522,530 413,848,812 13,094,250 1874530 “
ENESM W 2,99 1,92 7,732,016 816,809,853 20,133,323 $3,250,647
MOERTON ™ 12 4,083 9,202,500 47,303,313 9,258,30% 952,783
P LEJEE N 5,10 4,403 $13,087,00% $13,733,33% 04,600,030 944,40
AP POBLETON u,m 12,200 21,440,126 $19,099,038 20,727, 31,428,112
CWMRLESTON Wt .51 10,397 $13,903,642 $16,063,341 017,318,003 $1,847,648
OEMRY POINT W 3,0% 3,3% 95,250,447 5,154,438 43,613,733 [ 12811 ]
coRrus ORISTE LI18 4,451 §7,78%, 301 $7,160,113 47,524,351 344,436
SREAT LAKES W 13.m 14,189 614,434,033 423,630,714 923,988,776 0337,887
AN S 2,016 3,168 47,102,188 4,761,000 £3,248,000 497,198
WATAMND BAY USI 1,188 1,47 $2,013,040 1,940,924 1,992,400 £31,4%
JAOXSONVILLE 12,314 13,339 123,247,000 120,819,200 ,571,98 31,734,308
KEALAVIK BN [ -1} 0 $1,299,007 ",438,78 $1,534,03¢ 93,234
YEY ST L w 1,007 2,400,307 1,834,997 31,701,709 544,003
LEMOORE W .M 3,30 o 13,082,811 63,023,070 13,594,114 19571,043
1008 SEACK W 5,724 9.4% © 819,194,037 014,749,047 135,937,040 $1,107,393
MLLINGTON N 3.8 4,138 48,600,521 4,430,028 $6,993,097 343,877
WAPLES U5 2,430 2,470 45,030,517 44,108,408 $4,176,68¢ 448,208
MAT CAPITOL REBION WNCL 1,014 1,59 2,017,814 £2,720,19 2,351,102 16129,687)
Y (0N $,37 S, 78 - 2,008,247 19,008,390 $9,733,495 $743,136
MEY DRLENS WL 1,992 1,412 12,25, 7,50, 92,400,304 (830,041
EPRT 3400 X1 8,543,200 5,090,852 %, 448,083 340,833
HORFOLE WCL 13,40 14,001 19,184,302 23,130,467 123,040,540 . $110,07¢
OAK IARSOR N 2,402 ,m $3,311,568 0,73 84,098,014 1214,0m
SAKLANS W 135,24 16,474 $23,045,423 23,773,031 927,344,423 #1,571,5M
I WS 3,7 m 10,006,270 300,620 5,737,148 $432,74
ORLAMSS W 4,208 5,049 $11,910,934 $10,4%0, 794 $11,570,729 $1,088,933
PATUTENT RIVER W 1,064 2,03 62,301,683 23,190,438 83,446,599 829514
PEANL WARDOR NRCL §,02 8,112 $10,025,19 $10,100,158 st0, 40,710 $200,541
PENSACIRA W 10,302 16,850 $18,947,531 17,417,9% $10,34¢,332 924,940
PRILADELPHIA W S0 5,13 519,050,023 9,525,404 19,900,702 474,370
PORT MENERE WL 1,98 1,798 13,254,107 3,002,164 3,004,520 1847,820)
PORTIROUTH W 10,428 12,323 21,811,100 : $17,934,923 $20,833,734 62,004,620
PORTSHOUTY WACL 1,002 7”0 2,313,214 $1,4%4,081 $1,606,108 . m
RMTICO st (5. ) L, 2m 83,714, 08¢ $7,100,30 47,231,036 $127,042
ROOSEVELT ROADS S 1,964 2,02 43,102,450 43,320,333 43,303,132 Nnnm
ROTA w5 1,343 1,400 2,535,473 $2,210,410 12,347,510 19,90
SR 91650 W 18,37 10,862 431,071,232 $27,637,073 631,834,137 4,210,284
SAN 91E80 WOL o,"n 0,000 310,040,062 13,074,281 $14,4608,006 18466,275)
SEATTLE CL " 1,004 2,034,201 1,54, £1,831,%03 2 N2
° KWIC MAY UG “m 4,033 13,500,040 18,101,814 9,174,300 172,44
TORDSUKA USIN [N, ;] (184 68,523,017 44,923,417 47,327,300 9403,9%3
TURA ACAS 1,08 1,004 41,511,293 $1,72¢,58 1,768,147 439,581
:i, FY8e TOTNLS: 245,419 22,1m 431,000,290 114,422,493 $443,420,119 N, ,412
l"
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sole measure for allocation.

From the present data it is not possible to

assess the impict of the HCU on allocations to the other military services.
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b, ASSESSING THE UTILITY OF THREE-DIGIT HCU WEIGHTS

K The findings of the previous section indicate that the present two-digit

E r partitioning of expense and workload data in the UCA can be useful for explain-

. ing, to a limited extent, variations in COSTPOV both within and across outpa-

" tient facilities. However, the limited variance accounted for in COSTPOV using

o two-digit groupings leads one to ask whether it is possible to improve upon

.:_\ the current HCU methodology by using three-digit UCA data. Three-digit work-
centers should provide even greater specificity of function; therefore, they

! should result in greater homogeneity of costs per outpatient visit within each

: | UCA account. The idea of using three-digit UCA account data as a means for

’ explaining additional case-mix variation is not ned,s’zg however.,, the poten-

tial improvement in explanatory power by doing so has never been empirically

:3 assessed.

“

‘3 In the following several sections of this report, we will describe the meth-

' odology employed in developing a three-digit HCU and a three-digit ORI index, ;
examine the results of several validity tests, and discuss the advantages and :

disadvantages of using three-digit UCA data to modify the current HCU. ;

:: Data Selection and Adjustment

A similar methodology to that employed using two-digit UCA data was used

< to adjust and screen three-digit data. FYB2-FY84 four-digit P-COMM file

A expense and workload data were aggregated to the three-digit account level. A

: record screen eliminated records with either zero or negative cost or zero

workload values, or COSTPOV greater than $200 (11.4% of the records). Expense
values were then adjusted for inflation to base FY84. COSTPOV was calculated
5 32
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for each three-digit account at each facility for each FY; and once again,
COSTPOV was log transformed to normalize the distribution. Trim points were

set at +2.58 standard deviations for each account code, resulting in 1.52 of
the remaining data being identified as outliers. (See Appendix E for a listing
of three-digit record and distribution screen failures.)

Evaluating the Homogeneity of Three-Digit Outpatient Accounts

Two analyses were conducted to evaluate the homogeneity of three-digit out-
patient UCA accounts. The first analysis involved a t-test camparison of the
average coefficient of variation (CV) in COSTROV for two-digit versus
three-digit UCA accounts. The CV is the ratio of the standard deviation of
COSTPOV divided by the mean COSTPOV for each UCA account and is expressed as

a percentage. The lower the value of this ratio, the lower the relative amount ¥

o

of variation existing in the account category and, therefore, the more homo-
genous the category. Results of the t-test showed that the mean CVs for
two-digit (X = .432, SD = .130) and three-digit (X = .486, SD = .143) outpa-
tient accounts do not significantly differ from each other. This finding indi-

P e T

cates that, for the present sample, three-digit UCA outpatient accounts are

no more homogenous with regard to costs than two-digit accounts.

A second analysis to evaluate the homogeneity of three-digit accounts was
conducted using screened FY82-FY84 inflation adjusted data by regressing
COSTPOV (log transformed) on dummy coded three-digit accounts. Results showed
that three-digit codes explained 347 (p < .0001) of the variation in COSTPOV

over the entire data set. This finding indicates that, although three-digit
work centers may not be any more homogenous in general than two-digit accounts,
there is a considerable reduction in unexplained variation on COSTPOV within
33
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the total sample because of the addition cf more group categories. The ques-
tion of whether three-digit weights would result in a more valid HCU for moni-

toring performance and for allocating resources across facilities will be ad-
dressed next.

Validating a Three-Digit HQU
Three-digit HCUs and (RIs were calculated using the same methodology as

was used for two-digit data, except that three-digit data were used.
Three-digit HCU cost weights were derived based on the geametric mean of
COSTPOV for each three-digit UCA account using the record and distribution
screened FY82-FY84 data set. (See Appendix F for a listing of two and
three-digit Navy derived cost weights.) A three-digit ORI index was calculated
for each Navy outpatient facility using FY84 unscreened outpatient visit pro-
portions. (See Appendix G for a listing of the HCU index and the two-digit |
and three-digit ORI index values for each facility.) To evaluate the expected t
increase in predictive power of three-digit weights over two-digit weights,

Lol eiraTs

a Pearson correlation was computed between the three-digit ORI index and the
overall COSTPOV for each facility. Then, a significance test for the differ-
ence between the two dependent correlations was conducted. Results revealed
that the three-digit ORI index accounted for 17% (p < .005) of the variation
in overall COSTPOV between facilities; this is 5% more variation in QOSTPOV
than was explained by the two-digit ORI. This increase in explanatory power
was statistically significant (t = 2.614, df = 42, p < .0l).

A further evaluation of the effects of the three-digit weights can be made
by looking at expected total expenses for each facility based on the Navy sam-
ple derived three-digit HCU, using FY84 outpatient workload data. Table 4

34
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lists: actual COSTPOV; expected overall COSTPOV based on Vector Research
tri-service HCU weights and Navy derived two and three digit weights; and total
expected expenses at each facility based on the new three-digit weights. A
review of Table 4 reveals that for several facilities there are substantial
shifts in expected COSTROV based on Navy three-digit versus two-digit weights.
It can also be seen that, as a result, total expected costs shift considerabl};,
despite a relatively small ($1,809,616) difference in the total expected outpa-
tient budget.

There are several potential advantages to modifying the HCU to incorporate
three-digit data, not the least of which is that the data is already available
in the UCA system. Moreover, as the foregoing findings indicate, using
three-digit HCU weights will increase the validity of the HCU for monitoring
hospital performance, although this seems to be primarily due to the increase

in grouping categories, as opposed to improvements in category homogeneity. i
It is likely, however, that to the extent the HCU is actually used as a basis 1
for facility comparisons and resource allocation, the quality of the submitted 1’

data will improve. i

Several caveats should be considered that limit a full endorsement for em-
ploying three-digit weights in a refined HCU. First, there is a significant
decrease in the mumber of facilities providing services in many specific
three-digit accounts. Because of this, there is less stability in many of the
normative values that have been derived for each accomnt.* The use of
tri-service data will increase the N for each account; however, it is still
problematic whether tri-service derived weights can be validly applied to any
one of the three military services using present methodologies. A further
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) TABLE 4 ‘

FY84 Actual COSTPOV, Vector Estimated COSTPOV, Navy Estimated COSTRQV,

o and Three-Digit Navy Sample Estimated Total Expenses :
.. for UCA Reporting Outpatient Navy Facilities
1Y
i
vECTOR v “vy ("4 NAVY
WO-01617  TWO-DIGIT TaREE-DIGIT 0-31611 THREE-DIGIT hd
FACILITY ACTUAL  ESTIMATED  ESTIRATED  ESTIMATED ST ESTIMTED
mE cosTPov cosTPOY tosTreY COSTPOV  TOTAL EIPENSES  TOTAL CIPERSES  DIFFERENCE
o ADAK $46.43 1.4 1.9 130.94 03,213 $730,384 23,311 |
: ARRAPOLIS nCL s 70 14.10 1352 .97 2,743,084 82,004,000 102,97 .
BEMSORT M n.a 134,40 3.2 138.09 913,790, 29 816,609,872 5093,413
PETHESDA WH (VR T} 1 14,73 213.35¢ $20,153,523 $15,003,604 111,351,900
IRERCRTON W .50 130.97 $3.40 $43.44 1,258,300 1,720,202 1331,000)
CARP LEJEUNE M 135,92 3.7 1300 ".n $14,400,00 $15,210,19¢ 330,140
CARP PENDCETON 304 HL M $36.0 0" 3.0 120,721,930 $20,430,412 (597,338
Y CHARLESTOR ¥ 32,10 3.1 946,53 39,93 012,511,003 17,259,343 (231,410
b CHERRY POINT WY TR 131,44 #4103 .0 ’5,n,19 13,470,500 183,264)
o CORPUS CHRISTI ¥ ui.7 $38.13 $0. 28 $11.92 2,320,351 0,738, 18 an
GREAT LAKES M .0 132,23 3.0 1.9 $73,98, 170 123,033, %4¢ 19933,226)
! SUAR USIH .52 13.00 $40.97 HLn 3,200,000 03,314,042 10,18
’ SUAXTANARD SAY USKM 6. 44 130,38 38,33 10,20 0,99,40 0,8  man
; JACKSONVILLE W 1.0 TR 140. 74 IR 22,570,308 23,100,178 1301,3%
e TEFLAVIE M 136.04 130.93 1.9 TR "] 01,334,039 1,604,320 72,2784
S KEY ST NACL 33,48 $34.10 3.9 UK BT (T ) 1,004,402 104,413
LEROORE W .19 1R .0 $41.33 03,394,104 13,134,000 1237, 280)
LOWG BEACH W . 13151 140.53 $40.43 915,937,060 14,054,430 112,3m
e AILLINGTOR WN 15058 130.4) $40.88 .3 4,003,007 7,081,082 199,98
NAPLES USRH $s.23 134 3.5 0.4 04,176,604 9",en,m 321,393 o
~ MAT CAPITOL REGIOW WmCL 131,90 135,04 . 1.3 12,394,192 $2,600,188 5130,939)
, KEN LONDON WM 33.5¢ 3.3 $30.31 53009 9,751,493 4,892,867 ste1,3n2
h NEW ORLEAKS InCL $30.77 $33.14 136,44 $38.77 $2,400,304 $2,505,479 194,00
: KEYPORT 34,31 132.50 140.99 T A1 4,440,088 4,424,209 $173,320
3 KRS LK MNCL .0 134,02 1.0 135.86 923,000,340 523,021,478 (410,004}
@ AR HARBOR MM 171.% 138,10 $40.01 $40.02 84,069,004 84,793,703 173,002 3
. DARLARD v 1.0 3.0y 240,11 14038 177,344,428 20,41,5Nn 130,94 !
OXINMA USIN 3.1 .4 .12 u.n 5,757,348 85,000,994 101,410 :
ORLAKDD 0 HL AT R R L 11,531,128 011,614,19 138,42 ‘
PATUIENT RIVER RN 1299 3. "n.n 41,4 13,8044,90 3,400,304 4,07 :
9 PEARL MAZSOR NRCL #34.00 13%.3 3.9 $30.43 110,008,110 10,913,320 1300,407 :
: PENSACOLA ™ $40.27 132.02 3" 3.8 $10,304,332 18,729,843 385,310
) MILADELPHIA Ny B 157,42 30,4 $02.2¢ - n,,02 10,489,800 231,09
PORT WUENEME ML (18] 135.7¢ 135.2 $34.00 $3,034,320 13,100,008 m,sn
PORTSAOUTK i ur. $39.05 $43.30 1.0 20,033,754 £20,15,9? 1, 0N
PORTSAQUTH MACL He4 $33.51 133.47 135,90 1,608,103 01,714,93 $110,03)
UMTICO WnCL 7. R]| 136.9% 130,42 130.02 ,231,0% 11,390,317 133,201
ROCSEVELY ROADS USIOM 538.47 138.10 $0. $2.% 13,503,322 $3,708,423 199,103
; R07A USAN 3.8 $30.23 3R 102,44 2,147,578 2,510,834 $131,24
Sh DIEGO Wt 2.9 N 108 12,82 31,83,13? 030,023,113 41,033,040
S LIEGD wmCL 126.32 13881 $15.30 13497 $14,400,00 914,440,400 ($107,404)
SEATILE O 14,48 £33.90 842,04 HL3 1,031,903 11,000,187 (431,74
u .. SUBIC MY 1SN 12653 138.4¢ 130.0¢ 240.40 ,174,30 58,302,800 $329,500
? YOROSUKA USKN L RT $30.2 40,49 $42.5¢ 1,327,300 1,600,209 $370,8%0
. TURA NCAS 135,12 se.1y 1109 $40.54 81,768,187 11,743,197 1824,970)
- FYBL T0TALS: 1443,420,113  SMS,20,730 11,000,404
FYB4 AVERAGES: 8.1 130,30 3R] 19019 .
| RINIRUR VALUE: m.e 3.0 133.47 172.23 703,273 $730,504
W MALIRA VALUES us. 140,19 4.3 TR 31,838,197 30,923,113
b
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concern is the increase in calculation complexity of a three-digit HCU. This
problem is not a significant issue, since any enhancements to a measure with

such important ramifications for each facility would probably be readily
accepted,

In sumary, despite the increase in ability to capture outpatient case-mix -
differences, a three-digit HCU still leaves a great deal of variation (83%)

in overall outpatient costs unaccounted for between facilities. Thus, whether
a three-digit methodology is adopted or not, work should contimue to identify
additional variables that can account for variation in costs both within and
between facilities.

*Although it was not specifically addressed in this study, consideration should
be given to the possibility of collapsing those three-digit UCA codes (in the
same two-digit series) that do not differ significantly in COSTPOV. This would
not require any revision of the UCA system (merely a modification of the HCU

weights), and could possibly increase the stability of the weights for several
three-digit accounts.
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" ADDING FACILTTY CHARACTERISTICS TO THE BQUATION .

: _

¢ In the foregoing sections we have seen incremental improvements in the abil-
:: ity to explain variations in COSTPOV across facilities by applying appropriate
. weights to categories of outpatient care and by increasing the number of cat-
b egories of care to develop indices of the camplexity of cases seen at any giv;n
E facility. As has been demonstrated, these indices have been only coarse mea-
: sures of outpatient resource consumption. Two primary data deficiencies in

- the UCA limit firther refinement of the HCU with regard to outpatient costs:
: 1) the costs that are accumilated into each UCA category can not be differen-
2% tiated into fixed versus varisble costs, and 2) the bimmetric data for outpa-

tient care consists only of a visit tally. Given this situation, and the fact
o that the HCU is a basis for resource allocation decisions, additional facility
x characteristic variables were examined to determine whether further variation
in COSTPOV could be explained.

d

;g Variable Selection and Definition

’ The three-digit (ORI index was considered as only one variable in a multiple

v,

- regression model to account for differences in productivity across 45 facili-

ties. No special study was conducted to obtain additional data beyond that

! which was readily available through integrated systems. Thus, it was expected

. that results of the present efforts to identify additional relevant variables

_:: (or surrogates) would represent only modest improvements in explanatory power.

Although numerous variables could explain variations in productivity across
hospitals, the availability of data limited analyses to the following vari-

> ables:
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teaching mission mumber of types of outpatient services offered

hospital vs clinic mumber of subordinate reporting clinics
conus vs outus gize
staffing ratios location

ORI index (3-digit) beneficiary status

Teaching mission was operationalized by developing an index of teaching
activity computed as:
T-index = } teaching programs + log(residents +
interns + fellowships)™
Using this formula would credit the expenses associated with maintaining each
teaching program in a facility but limit the relative costs asso;:iat:ed with
each additional student. Table 5 lists the T-index value associated with each
teaching facility in FY84.

TABLE 5

Teaching Facility T-index Values for FY34

NH Bethesda 29.34
NH San Diego 25.44
NH Portsmouth 14.26
NH Oakland 13.17
NH Camp Pendleton 2.64
NH Jacksorrville 2.61
NH Charleston 2.58
NH Pensacola 2.58
MNH Bremerton 2.26

*
The T-index formulation was suggested by LTCOL John A. Coventry, MSC, USA
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Hospital size was based on the mmber of authorized operating beds for each
facility. Size was coded for each of the four categories listed in Table 6.
Nominal groups based on size were used in the model to reduce the collinearity
of operating beds with other variables in the model. Additionally, the
particular categories defined here were chosen to eliminate redundancy with
the T-index and achieve a more balanced mmber of facilities in each category: )
No attempt, however, was made to classify facilities in size categories to .

Bl

Chntani-an 4n an ana & & o 2 V0"

maximize correlations with COSTROV.

sl ane ool e o a4

TABLE 6

Breakdown of Navy Facility Size Categories

Che aul gn @ 9 -

Group Code _Definition N ;
Clinic operating beds <= 1 12 -
Size 1 1 < operating beds <= 50 9

Size 2 50 < operating beds <= 150 14

Size 3 150 < operating beds 10 »i

The location of each facility was considered in several ways. First, each
facility was classified as either CONUS or OUTUS. Second, GEOCOM region was
coded as & naminal variable. Third, proximity of the facility to a large
training center was coded as a location variable (trainpop). Facilities iden-
tified as near large training centers were: Great Lakes, San Diego, Orlan-
do, Beaufort, Camp Lejeune, and Camp Pendleton. Close proximity to a training
center was expected to reduce the overall COSTPOV since the beneficiary popula-
tion would tend to be younger and healthier. |
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Beneficlary status was considered to be a potentially useful variabie as
a surrogate for illness severity. That is, the proportion of a facility's
outpatient visits which were active duty, retirees, and dependents were used
as variables that could potentially differentia+e facility costs. /,-':‘Dat:a on

this variable were not readily available for clinic commands at tzhe time of
this study. /

Overall facility staffing was considered a potentially important: predictor
of productivity. Because staffing totals were highly coli.ne'ir with other vari-
ables under consideration, staffing ratios were computed as the proportion
of murses and ancillary personnel who support each physic’im. This variable
was then log transformed to obtain a normal distri.butior_;."f Various other staf-
fing measures were analyzed for high correlations with ;é)STPOV , but none were
as highly correlated as the above described varisble. Data to create this
variable were not available for clinic commands at tl'ae time of this study.

Two additional exploratory variables considered were: 1) the mumber of ac-
tive three-digit UCA accounts at each facility, and 2) the mmber of subordi-
nate clinics reporting UCA data through the core facility. The former varisble
was viewed as a surrogate for facility outpatient care capability that might
be associated with productivity. The latter variable could potentially identi-
fy facilities with a greater proportion of fixed costs due to the support of

remote sites.

Specification of the Model

Using unscreened data, overall facility COSTPOV was regressed on all inde-
pendent variables in a series of stepwise regression analyses for fiscal years
41

. WL L et AT e " s a®a”

.
AN

[

e W

S 5N IS

-----------------------------------------------




el Ak i AR Aokt A Cd A D% e R “ghy Ao Bl ‘el WO W Liak el bl A i 4 TrrTLwerws TrTeuTwywy IE.C.‘I'I-H-H T

FY82 - FY84. Those variables that consistently contributed to variance reduc-
tion in each year were identified. This process resulted in the elimination
of several variables from further consideration: a) region, b) mmber of ac-
tive UCA accounts, and ¢) mmber of subordinate clinics reporting UCA data.
Two additional variable classes, beneficiary status proportions and physician
support ratios were dropped fram further analyses because data were not avaﬂ:
able for all facilities; to include these variables severely reduced the size

of an already small sample.

To illustrate the potential utility of adding selected facility characteris-
tic variables to a case-mix type measure such as the ORI index, COSTPOV was
regressed on the remaining variables using FY84 unscreened data including all
facilities in the sample. Variance accounted for was 39% (p < .0l) with seven
variables in the model. This represented a significant increase in explanatory
power over the 17% variance explained by the three-digit ORI index alone.

An examination of the residuals (the difference between actual costs and pre-
dicted costs) revealed that NH Subic Bay was an extreme outlier (studentized
residual = -2.78). This facility was removed from the sample and a second
regression analysis was conducted with the same variables specified. Variance
accomted for in overall facility COSTPOV increased fram the previous 39% to
49%. Table 7 presents the results of the analysis.

The parameter estimates in Table 7 show the dollar change in COSTPOV esti-
mated for each unit change in each variable specified in the model. A review
of Table 7 shows that COSTPOV increases as outpatient case-mix (ORI index)
and/or teaching intensity (T-index) increases. COSTPOV is reduced if the
facility is a hospital (as opposed to a clinic), located in CONUS, and/or
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situated near a large military training center.

TABLE 7
FY84 Facility Characteristics Regression Model Results -
Dependent varisble: COSTPOV
S OF MEAN

SOURCE OF SQUARES SQUARE F _VALLE PROBF

Wodel™ v 2204321 a2 4.96 0005

Error 36 2283.841 63.440

C Total 43 4488.362

Root Mesn Squared Error: 7.96 R-Squered: .a912
Dependent Varisble Mesn: 41.26 Adj. R-Sq: .X}922
) Parameter Standard Standardized varisnce

variable oF Estimate Error Estimate Inflation
Intercept -y.407 —28.700 0.000 B.000
size 2 1 9.916 - 3.601 0.448 1.872
size 3 1 7.421 4.994 0.308 3.038
ORI index 1 €3.6808 28.258 0.406 2.284
hospitel 1 -12.005 4.969 -0.529 3.396
conus 1 -11.350 3.604 -0.453 1.466
T index 1 0.409 0.544 0.252 1.778
trainpop 1 -6.376 4.079 -0.217 1.359

Because the mmber of facilities in the analysis was small, particularly
for the number of independent variables specified, a large degree of shrinkage
of R? is to be expected when facility COSTPOV is regressed on the same set
of independent variables in a different fiscal year. The edjusted RZ shown
in Table 7 is a formula estimate of such shrinkage. Although the model presen-
ted is primarily for illustrative purposes, an empirical procedure for estima-
ting the degree of shrinkage was employed to further evaluate the stability
of the current parameter estimates. That is, the regression equation derived
from FY84 was applied to the predictor variables in the FYBS data as a cross
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validation.42 Then a Pearson correlation was calculated between actual FY85

COSTPOV and the predicted FY8S COSTPOV. The resultant R? for the FY85 applica-
tion of the FY84 derived equation was .37. The difference between R% fram
FY84 (.49) and FY85 was .12. Thus, it can be seen that the weights derived
fram a given year are likely to be relatively unstable.

Since the shrinkage of R? was substantial using the regression coefficients,
a methodology for unit weighting predictor variables was used to campare pre-
dictive pwer.% Although the weights in a regression analysis represent
optimal weights in the sample under analysis, they are less than optimal in
a different sample. Unit weighting predictor variables eliminates shrinkage
because the weights are not unstable regression coefficients, rather they
reflect the fundamental positive or negative relationships of each predictor
to the dependent variable. To assess the predictive power of unit weights
relative to regression coefficients, a Pearson correlation was camputed between
a unit weighted composite and actual COSTPOV for FY84 data. The resultent
R? was .48, virtually the same as the variance explained using regression co-
efficients. A cross validation of the unit weights with FY85 data showed that
unit weights performed as well as the FY84 regression weights (R2 = .37).
Because unit weights are simple to campute and not subject to instability,
it appears that unit weighting of predictor variables may be a reasonable stra-
tegy to employ should a regression approach be adopted in the future.




Allocation of Resources Based on the Model

As the results of the previous section illustrated, the consideration of
fixed facility characteristics is important to understanding differences in
productivity across facilities. Certainly the model is not a camplete specifi-
cation of all relevant variables, given the variation in COSTROV that remains
unexplained. Nevertheless, the approach used here sheds light on the impact ’
of several variables on the performance of Navy outpatient care facilities.

It is difficult to determine, however, precisely what portions of the remaining
variance are due to the poor quality of the UCA data, inadequate model specifi-
cation, or efficiency differences in the operations of certain facilities.
Despite these uncertainties it is useful to develop and examine estimated allo-
cations to facilities based on the proposed regression model. Tdble 8 lists

FY84 actual costs and estimated costs for each Navy outpatient facility.

Looking at the difference between predicted versus actual COSTPOV in Table
8 highlights those facilities that the model under and over predicts. Subic
Bay, which was deleted from the regression equation, is considerably different
in actual expenses from those predicted by the model. By focusing on those
facilities at the top and bottom of Table 8 that are not well fitted by the
model, informed analysts may be able to identify unique characteristics or
conditions that apply to such facilities and incorporate them in a revised
model. It is anticipated that as the quality of UCA data improves through

its utilization, the differences between predicted and actual costs will dimin-
ish.

An examination of the differences between predicted versus actual total

outpatient expenses reveals that the model estimates an additional 21 million
45

PRSI

BB S, "y p e A




v

e T T
CAP A

hs

[4

Yr R VY
Y VIAAN

| LT X ER TR
»0 L’k’&’ -."- s‘hi'

L3N

s'

TAELE 8

FY84 Actual Costs Versus Regression Model Predicted Costs

Ranked by COSTPOV Difference

0oL
ACTUAL meSICTED ACTUAL MAVY
cost PER [ 181 ] free FY84 RODEL
FACILITY OUTPATIENT  OUTPATIENT OUTPATIERT PREDICIED
WARE visiv YISIT  MFFERENCE cosTs costs DIFFERENCE
ROOSEVELY ROADS USKM 8.8 844,13 1412.50 5,102,458 $4,011,7% 181,000,84%)
ARKAPOLIS mnCL $49.70 $31.8 1812.42) 33,040,953 $2,%02,02¢ 18944, 9251
PORTSKOUTR WMCL "e. 0 $36.36 ($12.13) $2,313,214 1,734,310 18378,704)
CLINANA USKM 745,93 $34.80 $11.18) $10,004,270 8,070,100 191,827,0602
KEY WEST mmCL $33.43 $42,33 (811,100 2,401,347 11,926,719 19502,4620)
EuroRY m 134,31 3, " (110.33) 19,543,201 846,910,108 141,823,018
CARP PEMDLETON MK "N $32.4 150,87 $21,440,126 $16,043,397 ($4,404,770)
SETHESDA W 0.\ $35.83 199.50 127,782,914 924,080,210 193,872,704)
RILLINGTON N $50.50 $42.90 8.7 8,440,521 $2,327,108 191,333,410
LOWG BEACH W w.n $39.¢8 136.42) 318,144,037 113,912,764 19,681,210
ADAK 0M 646,43 ".u 84,20 "n3, 0 192,692 15112,700)
NAT CAPITDL RESION wnCL $37.% 132,00 1$3.90) 12,077,816 12,429,630 18440, 1060
CHERRY POIRT W 130.34 2.3 195,30 3,250,087 44,512,302 16730, 145
0RLANDD N $43.78 $30.49 183.21 111,916,931 10,474,607 191,434,200
CUANTANARD SAY USIH . n 842,38 154.08) 2,413,040 62,201,958 11211,119)
SEATILE unCt $46.08 944,90 151.00) 2,034,201 1,992,223 1583,
SUAN USIN 33,32 133,72 $1.90) $7,182,100 $6,949,187 15233,031)
CAnF LEJEOME W 433,82 33,0 .70 113,007,000 £12,451,% 18833, 338)
SREMERTON RM 49,97 917,01 (31.50) 9,202,300 10,%03,020 (9299, 4801
PORT MUENERE WNCL 131,18 .91 $1.20 . 13,234,109 13,104,438 18108, 449}
JACKSORVILLE i $42.01 842,08 $0.08 £23,20,000 $23,308, T84 $43,07¢
PENSACOLA WM .7 (L} 18] $1.51 119,947,551 $19,449,73% 322,184
CORPUS CHRIST! WM uLn .M nyu $1,100, %01 80,040,441 1250,940
DAK WARSOR N 9.9 $32.02 12.12 63,311,946 43,760,213 248,030
PORTSAOUTH 717,43 130.M 2.8 121,911,900 $23,013,143 $1,202,03%
SREAT LAKES W $23.07 13,90 $2.43 14,434,833 414,430,133 $1,793, 300
PATUTENT RIVER 129.% 132.9 $3.04 §2,301,043 82,793,914 154,252
SAN DIESO mu n 046,32 $3.33 931,071,232 $33,493,407 $2,422, 643
LEAOORE W 9.9 3.0 3.0 13,192,811 6,758,334 07,048
PHILADELPNIA N $39.72 144,19 s 10,058,073 11,190,192 $1,132,120
PEARL HARBOR NACL $34.00 84084 . 10,973,191 $11,379,407 11,334,273
AEY LONDON 133,30 0. 84 1.9 9,908,247 150,032,204 $),225,93)
NEY ORLEANS NACL e.n 134.01 195. 2,n23,Mm $2,602,018 $370,0400
2014 USM (AL NYY 1Ha. " .23 2,395,493 2,725,443 130,170
CNARLESTON W 132,12 e %.93 $13,903,842 $16,996,600 12,992,900
RORFOLE WmCL .18 13419 1.7 419,184,392 124,614,017 84,030,523
NAPLES USMM $45.23 $52.49 $7.4 3,000,317 15,090,901 5829, 444
TURA ACAS $35.42 443,93 1’4 $1,511, 9% 81,873,180 1341 0%
e PIEGD ARCL 26,32 3N $9.42 110,060,042 814,364,973 83,475,913
TOROSUKA USIN 1.1 £34.01 10.%0 0,525,072 10,134,370 91,611,293
MEAFORT M 2.2 $3.11 (LY 99,322,33¢ $12,203,014 13,682,433
OAKLAND 08 $33.89 $44,00 $10.20 $23,043,423 129,993,004 $6,930,471
QUMTICO mQL e s40. 21 $10.%0 83,714,009 7,734,986 12,020,047
CEFLAVIE O $34.04 (L1 1] " $1,298,407 1.7, 178,924
SUBIC DAY USn §26.13 32,31 $26.18 $3,300,000 $11,009,433 $5,500,37)
FY84 TOTMSs $431,008, 290 $432,521,721 21,223,438
FYO4 AVERAGES: 0.2 $41.9) 10.00
AINIAUR vALLE: 2.2 125,90 $873,340 1797,482
MIIMR VALUE: $45.95 $56.01 31,071,232 133,403,407
46
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dollars should be budgeted. This is primarily due to the fact that Subic Bay
and several large volume facilities were greatly over-estimated. Although it
is recognized that facilities are funded on the basis of inpatient as well as

v W W T

outpatient requirements, it would be interesting to know whether those
facilities that have been over estimated by this model are also facilities
that have indicated a significant requirement for additional funding in the

past.

A reasonable approach to using the results of this analysis would be to:

1) Investigate in greater detail facilities that are greatly over or under

estimated for unidentified causal factors (e.g., bad data, unique requir- .
ements) .

2) Phase in implementation of estimated budgets (e.g., 907 prior spending g
plus inflation plus plamned changes plus 10% model estimated spending) § .

for those facilities not estimated as requiring large budget increases.
3) As changes in allocations, policy, and technology affect facility

operations over time, recalculate UCA account weights (based on more

than one year) and revalidate facility characteristic variables.
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RECAPTTULATION AND RECOMMENDATIONS

Historically, Navy hospitals have been allocated resources based primarily
on prior years funding and on productivity statistics defined by the CWU.
Tois funding rationale has been problematic in that it did not systematically .
incorporate normative costs of providing specific services, nor did it take
into account facility specific differences that existed among the various Navy
units. Moreover, the Composite Work Unit (CWU) was originally developed as
a basis for determining manpower requirements and has been used as a default

measure for budget decision making because no other suitable measure existed.

In recent years, case-mix methodologies have been developed as a basis for
measuring hospital performance and for identifying normative costs of providing

care to homogenous groups of patients. Two notable efforts in this area that
are relevant to the military have been the development of the Health Care Unit

(HCU) and the work done in prior years at the Naval School of Health Sciences
exploring the applicability of Diagnosis Related Groups (DRGs) to Navy hospi-

tal performance measurement. These efforts have demonstrated that incremental

o I AT
. —

improvements are possible using currently available data. The work presented
in this report has used the methodologies employed in these previous studies
as a foundation for exploring a means of measuring outpatient performance

across all Navy medical facilities. \

Study efforts were directed toward three main objectives: 1) evaluating the
validity of the HCU in measuring outpatient productivity in Navy facilities; 2)
evaluating the utility of using three-digit Uniform Chart of Accounts (UCA)
final account codes; and 3) exploring the ability of facility characteristic

48
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variables such as size, location, and mission to explain differences in
performance across UCA reporting Navy units. A fundamental limitation of the
present study was the deliberate use of readily available data only. That is,
despite the fact that additional data on both fixed and variable expenses

within facilities would be useful, no special study to obtain such information
was attempted. Thus, results of the present study represent only modest
improvements in outpatient performance measurement primarily due to the quality

and availability of the data.

Two findings of the study indicated that although the HCU may represent
an improvement over the CWU as a performance measure, there exist problems
when currently proposed outpatient weights are used. An examination of the
ability of the HCU to explain differences in cost per outpatient visit revealed
that current HCU outpatient weights are inappropriate when applied to Navy
data. Substantial changes in the ranking of normative costs for two-digit

- et

UCA accounts occurred when a partial replication of the Vector Research
tri-service HCU methodology was conducted with Navy data. (Navy weights in
the present study were derived from cambined FY82-FY84 UCA data, inflation
adjusted and screened.) The result of such rank changes was substantial shifts
in productivity figures across hospitals, depending upon the weights used.
Additionally, the HCU as a single index was able to account for less than 2%
of the variation in cos* per outpatient visit among all Navy UCA reporting
facilities in FY84.

In contrast to the HCU, an index formed from weights derived for each
two-digit outpatient UCA account fram Navy data explained 127 of the variation
in cost per outpatient visit among Navy facilities in FY84. Such an improve-
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ment was to be expected, given the source of the data; however, this result
also was partially due to substantive differences in the identification and

treatment of outliers.

In an effort to determine whether further improvements in yariance reduction
could be reliably made fraom UCA outpatient account codes, three-digit UCA ’
weights were produced from the same data set and used to form an outpatient
resource index (ORI) for each facility. Variation explained increased from
12% to over 17%. The number of UCA outpatient accounts involved increased
from 11 to 48. This result demonstrated that three-digit expense data could
improve the ability to explain differences in cost per outpatient visit among
Navy facilities with only minor changes in current UCA data collection and
with only minimal increases in calculation camplexity.

Considering the three-digit ORI Index as only one varisble in a model to
accont for differences in productivity, additional varisbles were examined
to assess for systematic impact on facility cost per outpatient visit using
multiple regression. Although numerous variables could potentially explain
t’j variations in productivity across hospitals, the availability of data limited
analyses to the following variables:
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teaching mission mmber of types of outpatient services offered |
\J hospital v