ECONOMICS OF OPERATING ROOM UTILIZATION

The economics of health care have undergone arapid evoluion ove the past 20 years
All facets of health care delivery or financing have been unaffected. This presentation [Slide 1]
will focus on how these changes affect the economics of operating room utilization. The
presentation [Slide 2] will begin with abrief discusson of health care economics, followed by a
discusson of the basic terminology of cogd andysis using exampl es from the operaing roomfor
clarification. Varioustypes of costsand cost analyses will aso be covered, aswill some of the
basic principles of cost identification, again focusing on how these principles apply to cost
identification within the operating room environment. The concept of profitability, an area
frequently overlooked in our modern era of cost consciousness, will aso be covered. The
presentation will conclude with afew examples of the numerous pitfalls in the application of cost
analyss found frequently in both practice and in the literature of health care economics.

Health care economics[Slide 3] can perhaps logically be divided into the economics of
health care finanang and the economics of health care delivery. This presentation will focus
primerily on the economics of health care ddivery as it applies to the operating room. Hedlth care
delivery involvesa variety of organizations and many differert types of personnel [Slide 4]. In
modern health care, health care delivery isnot limitedto only hospitalsand physician offices. Nor
isit limited only to physciansand nurses. Thisisexemplified by the recent increased interest in
complementary and aternative approachesto medicine. Patients are confronted with a
bewildering array of organizations and individuals who now participateinthe delivery of health
careinavaidy of forms and settings Thediscussontoday will focus onthe operating room
environment as a representative microcosm of health care delivery. Efficient operation of the
operating rooms requires the same attention to sound financial management as does any other
areaof health care delivery.

A fundamental concept which must be recognized is that health care delivery is a business
[Side5]. While wewould dl liketo think that medicine, asa profession, representsin some
fashion a higher calling, the fact does remain that the delivery of health care is, inessence, a
service and, as such, must adhere to the same basic business principles [Slide 6] as any other
sarvice-rdated business. Among these basic economic principles, foremost perhaps, isthe
concept of “profitability” [Slide 7]. For any busnessto remain viable in the marketplace, a basic
necessity is the need to be profitable Thisis independent of the basic nature of the busness.
Within the broad area of health care delivery, organizations do operate under a variety of tax
statuscategories [Slide8]. Some organi zaions, including hospitals are in fact classified as* for
profit.” Others are considered to be “not for profit” and a third category is “non profit.”
Irrespective of these tax status categories, the basic principle alluded to above must sill be
adhered to. Itisnecessary for dl organizations to in some fashion generate aprofit over timein
order to remain viable economic erities.

What, then, does theterm“ profit” [Slide 9] mean? Profit is defined asthe excess of



returns, frequently categorized asrevenue, over the expenditures, char acterized as costs, in a
transaction or series of transactions. In simple terms, profit then represents the amount of money
left over after all experses are paid. In health care [Slide 10], this therefore represents the total
cost of providing services less the total amount of reimbursement received for providing those
services. Revenue, then, [Slide 11] represents the total income produced by a given source. In
health care, reverue is generated by the charges levied for the services provided within the given
health care organization. Within the organizationd structure of a hospital, for instance, revenue
while usualy generated by providing a service, may come from a variety of sources and be
determined in a number of different ways, as will be discussed later in the presentation. However,
in genera, in anon-capitated system [Slide 12] revenue does increase in direct proportion to the
total amount of services that are provided. In simple terms the more patients that are cared for,
or the greater the amourt of service rendered to anindvidual patient, the more revenue increases
There are, of course, exceptionsto thisbasc premise, and these will be discussed in mor e detail
later. In some circumstances, revenue to the hedth care organization may not come about in
direct proportion to the amount of services provided. Depending on the circumstances, revenue,
infact, may be generated in the form of subsidization of care by governmentd or other entities in
order to provide care for those unable to pay for theservices [Side 13]. Again, it isimportart to
reiterate the basic premise of profitability. When one considers total revenue, which is generated
for providing hedlth care services, whether this occurs in the form of direct payment for the
services provided, or subsdization from other sources, revenue must equa or exceed expensein
order for the organization to remain finandally vieble

As noted above, profit isthe excess of revenue over costs in a transaction or series of
transactions. Revenue essentially, represerts income — cost represents expenditure. 1n broad
terms, cost [Slide 14] representsthe irreversible use of aresource. From an accounting and
economic perspective, cost is usually quantified in monetary teemsinorder to havea common
basis for comparison. |n health care, consider able misunderstanding has always existed regarding
the difference between cost and charge [Slide 16]. This confusion may have, in fact, resulted
from the revenue-centric approach to health care, which was the norm through the 1970s and the
1980s. During those decades, littlethought wasgiven to the actud cost of providng services. In
order to ensure profitability, the hedth care industry focused on the revenue side of the equation.
Shortfdls were addressed by increasing the charges to patients withlittleregard to cost-
containment measures. | n the 1990s, this mindset underwent aradical change. Now most of the
emphasisis on cost-containment without regard to measures which can enhance reverue.
Unfortunately, because of the previous revenue-centric approach focused on patient charges,
straight-forward means of arriving at the true cost of health care have been slow to develop. In
basic terns, it isimportant to recognize that cost represents what an institution must pay in order
to provide servicesto patients. Charge, on the other hand, represents the fee levied for that
service, which must be pad by the patiert or some other health care financing organization.
Considerable disparity exists between costs and charges within health care organization. Thisisa
topic that was covered more fully in the 1999 ASA refresher course.

In order to understand the fundamentdsof cost and cog-analyds it is essertid to



understand the basic terminology [Slide 17]. There are three types of costs which must be
congdered: 1) Direct codts, 2) Indirect costs, and 3) Intangible costs. The mgority of this
discussion will focus on the concept of direct costs, however, it isaso important to understand
the terminology associated with both indirect and intangible costs. Indirect costs [Slide 18]
represent the economic consequences of an evert to society or anindividual. Asisthe casewith
all costs, these consequences must be quantified in monetary teems  The monetary value of
indirect costs [Slide 19] come about as a result of lost productivity which can result from sickness
or injury. One approach to quantifying indirect costsis described as the human capital approach,
where loss of productivity, either through death or disability, is quantified in dollar amounts. The
loss of theindividual’s ability to generaeincome for what would have been the remainder of his
life, or for thetemporal extent of his disahility, represents an indirect cost. Another approach to
quartifying indirect cog hasbeen cdled “the willingness to pay” approach where theability or
willingness to pay for health care must be quantified. A third type of indirect cost, called
opportunity cost, occurswhen money is spent on aparticular product, service, or activity and is
thusno longer avail able to pay for other products services or adivities, and is thus “lost” to
these other purposes. The third type of cost on our lig isintangible costs [Side 20] which would
include such things as pain and suffering, and perhaps patient satisfaction. Again, in order to be
entered into a meaningfu cost-analysis intangible cogs mug be quartified in monetary (i.e.,
dollar) terms. Thisclearly represents a somewhat gray area, sinceit is very difficult to attach a
dollar figure to the value of relieving pain and suffering.

In addition to thetypes of costs noted above, there are also different types of cost-anayss
[Slide 21]. Theseinclude: 1) Cost identification, 2) Cost benefit, and 3) Cost-effectiveness
analyses. Inorder to perform a cost benefit analysis [Slide 22], it is necessary that out comes must
be vdued in economic terms. A dollar value must be applied to the outcomes that are consdered.
For instance, a year of life, or alevel of morbidity, must have adollar value assigned. In aformal
cost benefit analysis, the objective isto minimize the cost of achieving agiven benefit. Thus, ina
true cost benefit analysis, the goal must be defined a priori. Various plansfor achieving this goal
must be evduated. The plan or gpproach that realizesthe god (i.e, benefit) a the lowest possble
cos would bethe onetha would be adopted. There are, infact, very few true cost benefit
analysesin the health care literature.

The third type of cost analysis [Slide 23] shown on our list is cost effectiveness Cost
effectiveness analyss places prioritieson alternative expenditures without requiring that the dollar
value of lifeor health be assessed. In cost eff ectivenessandysis, society must decide how best to
dlocate limited resources. Inacos effectiveness andyss, it would be assumed that a certain
number of dollars are available to be spent. The decision then becomes, how to allocate the
expenditure of those dollars so asto have themog overdl bereficid effed. In thistypeof
analysis, society would wish to maximize the total aggregat e health benefits derived. Such a
decision might be, for example, to decide whether to fund a prenatal clinic or to provide
community-wideimmunization services. |If both could not bedone, it would be sociey’s dedson
asto which of these two alternatives provided the maximum health benefit to the community as a
whole. It is beyond the scope of this discussion to delve further into the topic of cost benefit or
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cost effectiveness analyses. Several references [Slide 24] are provided for those readers who wish
to explore this topic more thoroughly. Of the three typesof costs mentioned abowve, direct costs
[Side 25] arethe easiest to conceptudize. Direct codts represent those cogtstha are incurred in
providing or producing goods or services. Similarly, of the three types of costs analyses described
above, cod identificationis the smplest. For ingance, in order to do a cos identification anayss
of direct costs [Slide 26], it is necessary only to define in terms of dollars the total expense
involved in producing products or providing services [Side 27]. Ina cod identification andyss
[Slide 28], outcomes from the interventions are not considered as they would be in a cost benefit
or cost effectiveness analysis. Direct costs can be classified [Slide 29] as fixed, semi-fixed,
variable, and semi-variable. One category of fixed direct costs [Slide 30] are capital items which
would include such things as buildings and fixtures, office equipment, gas mechines, and OR
tables. Fixed direct costsfrequently constitute amajor portion of the total cost of providing
health care. Thesecosts are generally considered to be independent of the volume of service
provided. If we consider fixed direct costs relative to, for instance, the number of cases
performed inan operating room, the fixed costsdo not vary with the number of cases paformed.
In fact, the “overhead” of the operating room continues, regardless of whether cases are being
doneor not. Thefecility has been built, the equipment has been purchased, the instruments
acquired, and so on. These costs were incurred even before the firg case was performed.

In addition to fixed direct costs [Slide 31], it is also possibleto have semi-fixed direct
costs. Such things as salaries and equipment renta may, in fact, fluctuate in a step-wise fashion,
based on the number of cases being performed. For ingance, if it is necessay to hire more
personnel because of longer hours in the operating room and the need to run an additioral shift,
the salaries will increase in a step- wise fashion as those personned are added. In asimilar fashion,
if certain itemsof equipment are rented, there will be a step-wise increase inthe equipment rental
rate when it becomes necessary to add equipment because of increasng volume or casel oad.

Inaddition to fixed direct codts, therearedso variabledirect costs [Side 32]. Varidble
dired costs are incurred when supplies and pharmaceuticals are consumed in caring for patients.
They are termed variable cost s because as the volume of serviceincreases, the cods of these items
increasesin direct proportion. Although the fixed overhead of an operating room continues
regardless of the number of cases being performed, the costs of supplies for administering an
anesthetic or performing a surgica procedure are only incurred asacaseis being done. Asthe
number of cases performed increases, the amount of surgical supplies consumed increasesin a
linear fashion. Similarly [Slide 33], use of aurgical pharmaceuticals such asantibiotics irrigaion
fluid, and local anesthetic would also increase linearly. Anesthesia supplies [Slide 34] also
congtitute a variable direct cost which increase linearly with the number of cases performed in a
mamer similar to that seen with surgical supplies. We ae all cognizant of the fact that, as more
cases are done, more masks, airways circuits, and endotracheal tubes are used. Another area
which contributesto the variable direct cods of caring for patientsinthe operating roomisthat of
anesthesia-related pharmaceuticds[Slide35]. Thisisan area whichfrequently recaves a lot of
atention from administrative personnel since the cost of phar maceuticasis frequently high. It is
tacitly assumed that reducing the number of pharmaceuticals used, or converting to less expensive



pharmaceuti cals will, infact, lower the cos-per-case of those vaiable direct costs related to
anesthesiapharmaceuticals

In addition to the kinds of direct costs noted above, there are other direct costs [Slide 36]
associated with providing care to patients in the operaing room. Some supplies or equipmert are
not easily categorized as either disposable, hence representing variable costs, or as capital
equipment, amortized over arelatively long period of time. Items such aslaryngeal mask airways,
laryngoscopes, EKG cables, and nerve stimulators frequently fall under the dollar value assigned
to most capital equipment, but may have ardatively short useful life span. These iterms, however,
are usually used on more than one patient. In any case, these types of non-capita equipment
costs must also be considered in aformal cost idertification analysis. Certain services, such as
utilities or insurance, may in one sense represent a fixed cost; however, there may adso be some
fluctuation related to the volume of service being provided.

One additional type of cost needsto be considered ina cost identification analyds [Slide
37]. Withinan organization such as ahospital, the various departmentsare required to contribute
to the overall operation of the institution. This*“contribution” is frequently described as“indirect
overhead” or “contribution to overhead.” This represents an allocated portion of the total
overhead of the organization which is apportioned among dl of the various depart ments and sub-
sections within the organization. Thevarious formulas used to apportion this institutional
overhead may be sinple or complex and are frequently institution-specific.

Unfortunat ey, thereis some confuson in cost andyss terminology asit frequently
appears in the literature [Slide 38]. In the foregoing discusson, costs were described as either
direct, indirect, or intangible, where the direct costs were the actua costsincurred in providing
the service. Freguently, inthe literature, direct costs, both fixed and variable, are defined as those
costswhich are incurred inproviding a service to a given individual, while indirect costs refer to
wha hasbeen termed “overhead” and are d <0 dividad into fixed and variable components. For
example, using this terminology [Slide 39], fixed direct costs would be lirked directly to an
individud patient and would be made up of things such as sdaries for unit clerks, or telephone
expense on the actua floor where the patient received care. Variable direct costs would be the
actual labor or supplies that were consumed in caring for a given patient. These would include
such things as OR or nursing personrel time, or the actual supplies used in caring for that patiert.
Indirect costs, then, would also bedivided into fixed and variable components. The fixed
components would be those services or goods which were not linked directly to an individual
patient or service, and would be represented by suchthingsas allocaed depreciation or
administrative overhead. Variable indirect costs in this model would include support costs, which
are actually driven by the level of service, and might include dietary or medical records personnel.

Cost idertification thus requires that we define all of the fixed and variable direct costs
which areincurred in providing services to patientsin theinstitution asawhole or, alternatively,
on a department-specific basis [Slide 40]. The data shown on this slide represent a cost
identification analysis for the Outpatient Surgical Center of Wake Forest University Baptist



Medicd Center. The analyssidentifies those fixed direct cost items such as building and
eguipment which are purchased and then amortized or depreciated over an extended life-span.
Theseitems, asaretrue for al fixed direct costs, represent costs which are independent of the
volume of service being provided. Other fixed or semi-fixed direct costs, such as salaries are
included inthisandysis. Inadditionto variable direct costs associated with providing anesthesia
and surgical services, such semi-fixed items as maintenance and utilitiesare dso included. The
modd also includesthe “indirect overhead” which is assessed to provideincometo the institution
asa whole for basic infrastructure support. Thismodd provides avery broad overview of dl
those costs which must be considered when evaluating the economic viahility of, in this case, an
outpatient surgery center. The costs, as shown, are presented on a cost-per-year basisin a
manner anal ogous to that which would be seen on a financial statement or departmental budget.
These costs are, of course, specific to this institution and this department. Similar techniques
could be applied to any department within the hospital, or to the hospital as a whole. This type of
analysis represents the first step in determining the economic viahility of either a department or an
inditution.

Aswe discussed above [Slide 41], profit represents the excess of return over expenditures
in a series of transactions. In health care, as we noted [Slide 42], this represents the difference
betweenthe total cost of providng services and the actual amount of reimbursement received. In
the foregoing discussion we have covered kriefly those itemswhich contribute to the cost 9deof
the equation. In order to complete the picture, it is obviously necessary to define the reverue
dream aswell. Revenue, as defined above [Slide 43], representsthe totd amount of income
produced by a given source. In health care [Slide 44], revenue isgeneraed by charges which are
levied for servicesthat result in someformof rambursement to the institution. Inadditionto
direct reimbursemert on a pe patient basis, institutional revenue may comeabout as a result of
subsidization from the government or other sources in situations where indigent care isprovided
and reimbur sement received for services provided is inadequate to maintain profitability. Inthe
modern era of hedth care financing, revenue may in fact [ Slide 45] bear little relationship to the
actua hospital charge which is generated for providing a service. Two decades ago, when the
predominant model of health care financing was traditional third party indemnification insurance,
each paient woud have a hill generated which identified all of the d ements of care provided to
that patient, along with an associated charge for that service. The charge levied would represent
the cost of providing the service, as wdl as some additional mark-up or profit. Traditional third
party insuranceis no longer the dominant modd of health care financing. Consequently,
reimbursement may no longer follow the traditional charge structure, as described above.

As health care finandng has evolved [ Slide 46], the charge gructure hasevolved as well.
Within the operating room area, charges may be bundled in some fashion or continue to conform
to the “individual charge” model described kriefly above.

Within the operating room [Slide 47], when supplies and services are bundled, this can be
done on aper-time or per-procedure basis. All of us are familiar with the concept of aper-unit
time charge levied by operating rooms to cover the cost of the operating room. However, as



noted on this dlide [Slide 48], a great mary items may be covered by this *“bundled time charge.”
The time charge associated with the use of an operating room isnot limited sinply to the fixed
direct cod (i.e, capital itens) associated with the use of the operaing room. It isvery comnon
to include agreat many itemswhich we would consder to be varigble direct cogts. Theitems
shown on the dide represent those considered appropriate for bundling by time by Blue Cross and
Blue Shield of North Carolina. In addition to items that are bundled by time, as noted above,
there are also, even in the era of managed care, items which are not bundled but are identified as
individual charges [Slide 49]. These frequently include such things as prostheses, specialty drapes
or neadles, and grafts, whichmay have a high cost to the irstitution and are thus inappropriate for
bundling into a basictime charge structure. These may represent “unbundled” items that third
party payers are willing to identify and reimbursefor separaely. Similarly, [Slide50] a variety of
anesthesa supplies and services may aso be bundled by time, such as showninthisdide. This
freguently includes the disposable supplies and vapors used in providing an anesthetic, as well as
an apportioned cost of the capital items, such as gas machines and monitors. In addition, CRNA
services [ Slide 51] may aso be bundled by time when those individuals are employed by the
institution. Within theareaof anesthesia supplies and services, other itemsmay be charged for
individually. Inour institution, all pharmaceuticds with the exception of the potent inhdation
anesthetics, are considered individual charge items|[Slide 52]. It should, of course, be noted that
the way an ingtitution prepares a patient’s bill delineating the charges may, in fact, bear little or no
relationship to the mamer in which reimbursement isprovided for services to a given patient.
Mogt ingtitutions will, nevertheless, generate a bill based on the standard formulafor patient
charges making use of the factorsthat | have described above. The manner inwhich the bill is
actudly submittedto either the patient or to the patient’s insurance carrier may be a function of
the way an individual contract has been negotiaed. In those cases in which traditional third party
indemnification-type insurance applies, an itemized bill prepared in the manner described above
would, in fact, be submitted for the services provided.

As we have noted, the modd for health care financing has changed fromtraditional third
party indemnification insurance to one dominated by managed care. Nevertheless, even within a
managed care environment [ Slide 53], some form of fee-for-service sill represents the dominant
form of hedth care financing within this country. Withinthe broad category of fee-for-service,
thereare avariety of reimbursemert formulas in place [Slide 54]. Non-discourted percert of
charges represents wha | have described astraditional third party indenmification insurance.
Under this formula, the insurer would agree to pay the institution a certain percentage of the total
charges generated incaring for the patient. The patient then may, in fact, be regponsiblefor a
“co-pay” for those charges nat covered by the insurance company. Aswe will seg, this represents
arelaively smal percentage of current hedth care financing. A more common form of payment
is represented by negotiated contract. The hospita or ingtitution would enter into an agreement
with the insurer to provide payment based on a standard per-case or per-diem charge. In some
cases, this negotiated contract may, in fect, take the form of adisoount to the usual and cusomary
charges. Inthisscenario, the insurer would agree to pay the institution some fraction of ther
usual and cugomary charges. In the cases of Medicare and Medicaid, reimbursement to an
institution is provided based on diagnosis-related groups (DRGSs) or ambulatory procedure codes



(APCs). Ambulatory procedure codes wereingituted in August 2000 and represent a changein
the manner in which ambulatory procedures, including surgery, are reimbursed for Medicare
patients.

The manner in which an ingtitution is reimbursed for health care services [Slide 55] will be
a function of the payer mix within tha institution. Aswe cansee in this slide the percentage of
patients covered by some form of managed care has increased steadily over the years at Wake
Fored Universty Baptist Medcd Center. During the same time frame the percentage of
Medicare and Medicaid patientshasstayed rd atively the same Concomitantly, those patients
covered by traditional third party indemnification insurance has falen.

Within the various classes of patients cared for by an ingtitution, it isalso important to be
aware of the reimbursement formulas which are in place[Slide 56]. At Wake Foreg University
Baptist Medical Center, approximately 38% of the patients are under some form of non-
governmentd managed care. Of that 38%, gpproximatdy 55% have arembur sement formula
based on a per-case schedule of payment. Within that 38%, only 15% are covered by some
negotiaed percent of charges. Approximately 28% of patients are Medicare, of which60% are
coveed under a DRG systemfor inpatiernts, and 40% under the anbulaory procedure codes for
outpatierts.

Within the broad category of fee-for-service reimbursement, certain basic principles
remain condant. These principles are consant regardless of the type of rembursement formula
which is being applied. These principles[Slide 57] are illustrated in the figure In afee-for-
service modd (i.e., per-case, per-diem, or percent of charge), it is necessary for acertain volume
of service to be renderedin order to generate sufficient revenue to offse the fixed cogs of
providing care. In addition, it is also necessary to render an additional volume of service in order
to cove the variable costsof providing that care. At some volumeof service, asshown by “n’ on
the x axis, increasng the volume of service with its concomitant increase in revenue will result in
aprofit, aswe have previoudy defined. Aslong asit isnot necessary to increase fixed costs by
building more facilities or buying more equipment, profits are enhanced by providing more and
more service It should be noted that the rise inrate of revenue, asillustrated by the angle“ ,”
must be greater than the rate of cost increase due to variable costs, as shown by the angle “$.” If
thisis not the case, profitability will never ensue and the organization will lose money regardiess
of the volume of service being rendered. Therdativeriseinrate of costs versus the increasein
revenue associated with increasing volumesof service determine the volume of service necessary
in order to achieve profitability. This same model is actually still in place, even under most
systems of managed care. T he revenue line may be flattened somewhat due to decreasing
reimbursement, but even in a managed care environment w here reimbursement is based on some
meadure of savice, thereis still incertive for providing more sarvice inorder to enhance revenue.
Note that in thismodel, the decrease in reverue which has occurred asa reault of changesto
managed care, can be offset by atempting to limit variable cogts of providing care, again
attempting to maintain profitability at whatever volume of service is being provided.



Capitation, on the other hand [ Slide 58], represents an entirely different set of economic
challenges. Frequently referred to as “ per-patient per-month,” this system provides a fixed
amount of rembursement for agiven population of paients[Slide59]. Thisrevenue, which is
provided to both organizations and individua health care providers such as anesthesiologigs, is
independent of the volume of service ddivered [Slide60]. Withinthe provider pool, the fraction
paid to each service provider, whether an organization or an individual, is determined by the
members of the provider pool. In a capitation reimbursement system [Slide 61], the maximum
profitability occursat avolume of service equa to zero. Asthe volume of service increases, the
profit margin gradudly decreases to zero. Whenthe comhination of fixed and varieble cods
exceed revenue, the hedth care provider or organization actudly incurs aloss. Capitationis ill
not the dominant form of managed care in most locations throughout the country. Nevertheless,
the implications of this type of sygem are obvious

In the previous sections we have discussed the concept of direct costs and cost
identification, aswell as the concept of revenue under avariety of reimbursement formulas and
systems In addition, we have discussed the impact of cost and revenue on profitability. How,
then, do we go about determining if, in fact, an operating room, inpatient or outpatient, isinfact
“profitable?’ [Side 62] There are avariety of approaches which can be used to determine
profitability within an ingtitution or department. The smplest approach would bewhat | would
classify asthe “year end approach.” At the end of the year, the total revenue from all sources, as
well asthe total cost of providing service (including both fixed and variable direct costs) would be
determined. |f revenue, in fact, exceeds expense (i.e., costs), aprofit would result. Thisis
fundamentally similar to an organization’s balance sheet. Another approach to determining
profitakility isthrough the budgeting process [Side 63]. In thissystem, an organizaion or
department definesa priori a certain budget for both expenses and reverue. Periodically, finances
are examined to determine if each is within the targeted “budget.” Both of these approaches,
while potentially useful, a best provide broad overviews and provide little help in determining
where problens exist and what measures need to be takenin orde to correct those problems.
Another approach [Slide 64] is to attempt to determine costs and revenue on a case-by-case basis
This approach requires that both the cost (fixed and variable direct) associated with a given case
or aunit of servicebe determined and mached up with thelevel of revenue provided for
rendering that service. A similar approach [Side 65] isto determine cost and revenue based on
some unit of service. | nthe operating room, as we have noted above, afrequently employed unit
of service isaminute or hour of operating room or anesthesatime. Inasimilar manner, if the
cod- per-unit of service can be identified and mat ched up with the revenue generation by that unit
of service profitability of a per-unit basis can be established.

In order to employ eithe of these latter two techniques to determine profitability, a
process called “ cost allocation” [Slide 66] is necessary. Cost alocation is defined as the process
of assigned some portion of the total cost { both fixed and varieble, including overhead) to a
product or service. |f we examine the cost identification mode [ Slide 67] prepared for the
Outpatient Surgical Center of Wake Forest University Baptist Medical Center, we can see that we
have, in fact, identified all of the fixed and variable direct costs associat ed with operating the
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center during a one-year period, including the “indirect overhead.” If wewigh to allocae cost on
aunit of service basis the first step is to define the unit of service to be examined [Slide 68].
Since itiscommon to dlocate charges on aper-minute of utilized OR time, our example will
examine this process. There are 52 weeksin ayear. Of those 52 weeks, approximately 50 weeks
might be considered to be productive, snce approximatdy 2 weeks may be lost dueto holidaysor
other factors In our Outpatient Surgical Center, wewill corsider that there are40 hours of
prime time usage available, per week, for the 50 weeks avalable. Thereare 7 operaing rooms
avallableto beused. Multiplying these three factors yields 14,000 OR hours available during the
course of the year. 14,000 hours times 60 minutes-per-hour, yields a gross OR time of 840,000
minutes available for performing cases. The utilization ratein the Outpatient Surgical Center is
approximately 78%, yielding 655,200 net OR minutes used for performing surgery. The total
expense incurred in operating the center for ayear was $9,352,119 which, when divided by
655,200 minutes per year, yieldsan allocated cost of $14.28 per minute, or $857 per hour.

Each element of both the fixed and variable direct costs [ Side 69] can, in fact, be
allocated asaportion of the total dlocated cost of operating the center during the year. One
useful way in which this data can be used is to idertify those items which represent alarge
percentage of the total cost of providing srvice on anallocated basis. In the model shown here,
aurgical supplies and indirect overhead each r epresent approximately 20% of thetotd time
allocated cost of OR utilization.

In asimilar fashion, costs canalso be allocated on a per-unit of service basis[Slide 70].
From the foregoing example, we know that approximately 6,000 cases per year are donein the
Outpdient Surgical Center at Wake Fores University Baptist Medical Center. Inorder to
allocate costs on a per-case basis, one only needs to divide $9,352,119 per year by 6,000 cases
per year, for an alocated cost-per-case of $1,559.00. If oneis able to determine the average
revenue which is generated per-minute or per-hour of OR timeutilized, or the average revenue
generated on a per- case basis, one can quickly determine whether the center isoperating in a
profitable fashion. It should be noted that this broad approach does not define specific steps
which can be taken in order to enhance profitahlity. Cost dlocation is, in fact, a means of
apportioning cost-per-unit of servicein order to define the charge gructure necessary for
profitability [Slide 71]. It should be emphasized that it is not a mechanism to quantitate cost
reduction when units of service are decreased or diminated. Using more or less timein the
operating room will change the allocated cost-per-minute of OR time, but, in fact, has no effect
on the actud cost of operation of the center.

In order to enhance profitability within a department or ingitution [Slide 72], itis
necessary to understand the payer mix of those patients being cared for. In addition to the payer
mix, one must also understand how the reimbursement formulais calculated. As we have noted,
there are perhaps three basic mechanisms that are used to determine reimbursement: 1) Percent
of charge, 2) Per diem and 3) Per case. Aswe have noted, profit is the excess of revenue over
cost in atransaction or series of transactions. In order to enhance profitability [Side 73], one
must be aware of the payer mix and reimbursement formula in place in order to make rational
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decisons about cost-containment measures. Aswe discussed above, the tacit assumptionin a
basic fee-for-service mode is that increasing service increases revenue. Simply put, the more we
do, the more we get paid. Two mechanisms, therefore, exist to enhance profitability. The
amount of service being rendered can increase or the cost-per-unit of service can be decreased;
however, the interaction of cost-containment measures on profitability is complex and is a direct
function of the reimbursement formulawhich is being considered. Thisis further complicated by
the fact that agiven ingtitution will have a mixture of reimbursement formulas in place in varying
proportions. This slide shows the general effect on profit that will occur when different types of
costsare “reduced” under different reimbursement paradigms. It should be noted that atempts to
decrease fixed direct costs will most likely have no effect on profit, or in fact, cause an actual
decrease in profit, depending on the reimbursement formulainplace. If aninstitution has alarge
percentege of patientswho ill have hedth care coverage provided by traditional third party
indemnification, attemptsto reduce fixed direct costs will, in fact, result in decreased profitability.
Fixed direct costs, as exemplified by such things as buldings, equipment, and so forth, are
covered in time-based or bundled charges. When time-based charges, such as the time in the OR,
or timein PACU, are decreased, reimbursement for those services, in fact, falswith a
concomitant redudionin profitebility. At the same time, these atempts a “ cost-containment”
have actually not resulted in any offsetting decreasein costs since, by definition, fixed costsare
independent of the volume of service being provided.

Certain general considerations regarding enhancing profitability should be considered
[Slide 74]. Strategies which lower variable costs may result in increased profits; however,
decreasing variable costs may, in fact, decrease profitsif items are patient chargeablein a
“percent-of-charge modd.” Attempting to lower fixed costs in a per-case model will likely have
no effect on cost or profit. And finaly, strategieswhich attempt to lower fixed costs may
decrease profit if reimbursement is by per-diem or percent of charges, as described above.

When considering the balance of costs and revenue, severa other concepts need to be
considered. Among these are the concept of marginal cost [Slide 75]. Marginal cost is defined as
the increase in costs associaed with producing or providing one additional item or unit of service.
For instance, in anesthesia, the marginal costs associated with administering one additional
anesthetic is only the cost of those variable items usad in providing that anesthetic. The fixed
dired costs have, inessence, aready beeninaurred and covered by dl of the preceding cases.
When that one additional case is considered, there may be only $50 or $100 worth of suppliesor
pharmaceuticals used on that patient. Thisisanimportant concept because it directly addresses
the issue of marginal revenue [Slide 76], which is defined as the increase in revenue associated
with producing or providing one additiona item or unit of service. For instance, if an operating
room is functioning a less than full capacity, but is nonetheless profitable, meaning that al of the
fixed and variable direct cods are being covered by the revenue generaed from the volume of
service being provided, marginal revenueis realized when one additional case is done, provided
excess capacity still exists. Marginal profit [Slide 77] istherefore the increasein profit associated
withprodudng or providing one additional itemor unit of service. As noted, if the fixed costs of
providing the service have already been offset by the services already provided and paid for, the
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marginal profit isthe difference between themarginal cost and revenue for one additional unit of
service. The concepts of margina cost, margind revenue, and thus margind prdfit, rdate directly
to theissue of incread ng efficiency within existing facilities. It is considerably lessexpensve to
become more efficient and provide a greater level of serviceif fixed costs (i.e., capital
experdituresfor building and equipment) are not incurred. It is much more efficient and therefore
much more profitable to do more cases within a given operating room rat her than to build
additional operating rooms whichmust then be staffed and equipped, thus incurring large fixed
costs. Directly related to thisis the concept of “cost of lost opportunity” [Slide 78]. If aresource
has been used, it is unavailable for any other use. 1nour operating room example, if the avaladle
minutes of operating room time are all completely utilized, it is not possibleto do additional
surgical cases. If, through increased surgical and anesthesia efficiency, extra time can be made
available to do additiona cases, margina profitability will increase since, as noted above, the
marginal costs associated with doing additional casesis minimal and the marginal revenue is high,
resulting in a highmarginal profit associated with the efficiency of doing additional casesinan
already egablished facility.

There continue to be a variety of mistakes made, even in the ssimplest forms of cost
anaysis[Slide 79]. A common practice has beento use hospital charges asa surrogate for actual
costs While this practice has become much less commmon in recent years, it is still importart to
understand that what is being charged for aservice may, in fact, bear little relationship to the
actud cog of providing that srvice. At the sametime, it isalo incorred to use the acquistion
cost alone as indication of the true total cost of providing a service. For example, theacquigtion
cost of a pharmaceuticd representsonly aportion of the total cost of digensing that drug for
administration to a patient. All of the overhead of pharmacy services mugt, in fact, be covered by
what is charged, and hopefully reimbursed, for that service. A moreinsdious mistake made in
cos anayss, and one which continues to be made in many papers dealing with economicsin
anesthesia, istreating provider time or personnel cost as avariable. Frequently, “cost
effectiveness” studies will pretend that redudng time in PACU somehow reduces the cost of
providing care. Thisisclearly dmost never the case, and in a per cent- of-charge relmbursement
model, this reduction in PACU time, in fact, actualy result in adecrease in revenue with no
concomitant offsetting decrease in cost. In asimilar fashion, cost allocation is frequently used as
afoundation for cost reduction. If, for instance, the cost of a day of hospitalization is determined
by an dlocation modd such aswe have described above, it is, incorrect to assumethat if a
hospita stay isreduced by 1 day, that cods identified by allocation will, in fact, go away, and will
result in greater profitability. This, again, isnot true, and in the case of a per-diem reimbursement
model may have a significantly adverse effect on revenue. These last two examples represent
what | have characterized asdecoupling revenue from expense. When eva uating mechanisms to
enhance profitability, it is essential to understand the payer mix and reimbursement formulas being
used in agiven irstitution. Cost containment measures that reduce reimbursable charges may
have an adverse effect on revenue generation, and hence on profitability.

In conclusion [Slide 80], in order to survive inthe changing economic environment of
hedlth care, it is essentia that practitioners under stand the terminology of cost analysis and the
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process of cost identification. It isalso very important for practitioners to understand that even
the simplest formof cost analysis cost idertification, can be misapplied and misused.
Undergtanding the terminology and the correct application of these basic accounting principlesis
essentid, since any management approach which focuses only on cost reduction will likely have
deleterious effects, both economically and on patient care. It is essatial that costs be controlled
and revenue erhanced within our existing health care organizations. It is also essential that
meaningful cost effectiveness and cost benefit analysis be done inorder to ensure the most
appropriate use of our limted health care dollars. Failure to adapt and grow [Slide 81] can
ultimately have only one outcome.



