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THE ORKAND CORPORA TJON

I. INTRODUCTION

1.1 BACKGROUND AND PURPOSE

The military Health Services Sys tem has five principal
objectives :1

• To maintain a physically and mentally fit , comba t and
operationally-ready military force.

• To ensure the timely availability of health resources to
prov ide suppor t to approved comba t, mobilization and
contingency plans.

• To provide a program of health services to all eligible
beneficiaries.

• To maintain a professionally viable and effective
mili tary health care system which is an incentive to the
recruitment and retention of high-quality health
professionals.

• To maintain a system of health servicas that functions
as effectively and efficiently as possible.

In order to achieve these objectives, the Army Medical
Depar tment, along with the medical departments of the other
services , utilizes health resources in military treatment
facilities. However, these resources are limited in number and
usually insufficient to meet objective three. In order to
provide a complete program of health services to all eligible

‘Ex trac ted from the Report of the Military Health Care Study, Department of
Defense, DREW , Office of Management and Budget , 1975.
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beneficiaries , the Mil itar y Heal th Serv ices Sys tem utili zes
non-military heal th resou rzes in civil ian facil iti es financed
through the CHAMPUS program .

Consistent with all other objectives , ho~ev er , the dec ision
to provide health services within a military hospital or through
C}IAMPUS to other-than-active-duty beneficiaries who reside within
a forty-mile radius of a hospital depends on three factors:

• Whether the resources extant in a hospital because of
that facili ty ’s major teaching mission are sufficient to
mee t the demand for services

• Whether utilizing CHAMPUS would place an undue burden on
the pr iva te sec tor heal th resources because the military

• hospital resides in a “med ica lly underserved area”

• • Whether the marginal costs of providing health care to
other-than-active-duty beneficiaries are lower in the

• military facility than are the costs of utilizing
CHAMPUS.

It is this las t cri ter ion that is the concern of this
methodology . For those military medical treatment facilities
which do not reside in a medically underserved area nor have a
major teach ing respons ibi lity, how does the Army de termine the
marg inal costs of health care provided other-than-active -duty
beneficiar ies who reside within a forty-mile radius of that
facility so as to determine the most effective and efficient
means of fulf illing ob jec tive three of the military heal th
services system.

1-2
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1.2 ORGANIZATION OF THIS MANUAL

In detailing a methodology for the determination of the
marginal costs of health care provided in a military medical
treatment facility, this manual is organized as follows:

• Chapter II. Overview of Marginal Cost Measureit~.nt
Methodology 

- 
This chapter delineates the conceptual

background and framework of the marginal co5t model.

• Chapter III. Constructing the Marginal Cost Model -

• This chapter details the various techniques to be used
in completing the elements of the model for an Army
hospital.

• Chapter IV. Determining the Marginal Cost of Health
Services - Chapter IV is concerned with using the
elements of the model to determine the marginal costs of
care in an Army hospital.

• Chapter V. Methodological Issues - Finally, this
• chapter presents some conceptual and technical issues

inherent in the model and its construction .

1-3
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II. OVERVIEW OF MARGINAL COST MEASUREMENT METHODOLOGY

2.1 OPERATIONAL DEFINITION OF MARGINAL COST

• Economists generally define marginal cost as the inc~~~ent oftotal cost that comes from producing an increment of one
additional unit of some good or service; that is, the term,
marginal , means “extra”. In the short run where some proportion
of total costs are fixed , marginal cost curves are U-shaped-- at
first falling due to increasing returns to scale, later rising as
returns to fixed factors of production begin to decline. This
concept is used by economists to explain rising short run supply
curves of a firm or industry, production equilibrium , and maximum
profit equilibrium.

Before a theory of marginal cost can be effectively utilized
for the purpose of estimating marginal cost in selected Army
hospitals, the concept requires considerable operationalizing
with respect to:

• Particular Army hospital environment ; e.g., period of
marginal Cost (MC) estimates, constraints , the nature of
the decision and decision levels.

• How outputs are defined and counted (definitions are
provided in Section 2.2 of this Manual).

• Conversion from an extra unit of hospital output to
total costs “associated” with the additional output.

For purposes of this study, an operational definition of
marginal cost is offered as follows:

• “Marginal cost is operationally defined as the chan;e in
total cost ot resources required by a military hospital, in
excess ot detined resource levels, in order to expand (or

• contractrservices to non-active àuty patients.”

II-].
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This definition applies to a hospital’s short-run supply
curve; i.e., certain costs are fixed . The time frame relevant to
this analysis of MC estimates extends no longer than five years.

The above definition has within it several significant
practical concepts that render it operational for the Army ’s
analytical purposes. First, differences in total cost are
defined in terms of increments (or decrements) to hospital
service levels; not simply one more or less unit of service.
Here the economist’s strict definition is somewhat modified since
the Army ’s decision will never be framed in terms of one more or
one less unit of service. Rather , the policy issue will normally
center upon greater fluctuations in hospital service levels.

The change in total cost depends upon what costs are
“associated” with changes in service levels. The units of change
in service levels have been defined elsewhere. The enumeration
of costs associated with changes in units of service depends upon
the definition of “defined resource levels”.

The operational definition of marginal cost requires
adaptation to the types of decision models faced by Army
hospitals as they consider increasing hospital services to
non-active duty personnel who would otherwise use the CHAMPUS

• reimbursement mechanism . There are three basic decision models,
each of which require different operational specifications of
marginal cost. All decision models have a 0-5 year time frame.
The major distinction between the three decision models is at

• what resource level are resource costs considered fixed by policy
decision. The three models are:

• What are the marginal costs of expanding hospital
services levels beyond that which can be sustained using
resource levels fixed by active duty workload
requirements?

• What are the marginal costs of expanding hospital
service levels beyond that which can be sustained by
current resource levels of that hospital?

• What are the marginal costs of expanding hospital
service levels beyond that which can be sustained by
contingency level resource requirements assigned to the
hospital?
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The first decision model recognizes that resources required
to serve active duty personnel are fixed by statute. [f current
hospital service levels do not exhaust these fixed resources, the
marginal cost of increased demand upon these resources is minimal
since most of the resources represent no costs. It is only when
resource requirements exceed those which are considered fixed
that marginal costs are considered significant. The other two
decision models postulate other definitions of fixed cost. The
operational definition of marginal cost then depends upon what
costs are considered fixed; i.e., the three decision models. The
estimation of marginal cost f or any particular Army hospital then
depends upon the decision model in question, current resources
assigned to the hospital, and current patient loads.

The definition of marginal cost includes the cost of
additional capital equipment and borrowed resources. It excludes
any allocation of base support costs so long as such costs do not
change as a result of changes in hospital service levels. The
cost of capital goods will be defined as a straight-line
depreciation over a maximum of eight years. All capital goods
costing over $1,000 will be depreciated using this formula.
Borrowed resources will be costed if not already charged to a
hospital budget.

The above operational definition of marginal cost is clearly
not simply a budget concept. Resource requirements to provide
hospital service levels beyond the capability of defined resource
limitations must be costed in a comprehensive manner. Some of
the costs will have a financial or budgetary impact upon a
hospital, such as acquisition of new capital goods and manpower,
while other short-run resource acquisitions may not; e.g.,
borrowed labor or the use of labor that does not get charged to
the hospital budget. Our operational definition of marginal cost
employs the economist’s perspective that all variable resources

• have “opportunity costs”; i.e., their value is the next best
use. Therefore, the cost of all resources associated with
hospital service levels beyond defined resouce constraints are
considered marginal. Costs that would not appear directly in the
hospi tal’s budget will be allocated to marginal cost estimates by
estimating the value or cost of the resource over the time within
which it is used.

II- 3
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2.2 PATIENT CLASSIFICATION

Since the Army Medical Department provides a wide variety of
health services to at least four discrete beneficiary categories,
those services and beneficiaries have been organized into a three
dimensional matrix. Exhibit 11-1 illustrates this matrix which
subsumes all possible services provided to all beneficiary
categories in mutually exclusive cells. The first dimension of
the matrix is the beneficiary categories: active duty personnel ,
dependents of active duty personnel, retired personnel, and
dependents of retired personnel and survivors. The second
dimension is the division of health care into six service
categories: medical , surgical, obstetrics, gynecology,
pediatrics, and all other services. The third dimension
delineates three measures of services provided eligible
beneficiaries: patient stay, ambulatory clinic visit and
delivery. These are defined as follows:

• Patient Stay - An episode of inpatient health care,
excluding obstetrical episodes, which occurs between the
time a patient is admitted to a military hospital until
discharge or other disposition .

• Ambulatory Clinic Visit - A nonobstetrical clinic visit
not associated with inpatient health care status.

• • Delivery - The total episode of health care associated
with obstetrical services , to include inpatient and
outpatient care.

The division of Army Medical Department health care delivery
into this matrix accomplishes two objectives. It first accounts,
in part, for the heterogeneity of health services. Since
different mixes of resources are required to provide different
services and since different population groups require different
services, these patterns have been incorporated into the design
of the matrix. Secondly, the matrix is decision oriented. The
Army Medical Department is obligated without qualification to
provide health care in the direct care system to the active duty
beneficiary category. Each of the other categories is provided
direct care as resources are available and on a priority basis
among the three; or in the civilian community through CHAMPUS.
The availabili ty of resources in the direct care system and the

11-4

• • - • • • __



•---- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — -•, • -
~~~~~~~~~~~~~~~

- - - - - - - -  - — - -_ - = - -
~~~~~~~~~

‘-

VI
I-
0

‘I- .-
0 >

I..

C

C V I
1)4)

4.1
4)

— — — —
VI
4)
4)
I. ...- 

..-
• .— III ‘5I ’S l4.1

4)

In

C
4)
•0
C

x
0.

1~ 4)
4.1
IS

T X  
_ _ _ _ _

— C
— 0

>..
4_I 4_~ 4.1
— m
.0
- .- S.- ~~~
.C 14 4) ml IDI

lu UI

>.

o I UI In VI UI UI
Cl I I_I
41 1 — — — .— — UI

I UI VI VI VI (II ~~IS I — — — — — 4)
(.1 

/ VI

>. I ~) U U U —
I— I    .— .— —
(5 I C C C C C (5

— 1  ~~  — — EU I    — — VI
— I )‘ (_, >. ~, >. ~~) >. ~_) >. ~ )
‘~~ I (5 >
4)! 1.1 )‘. 4_I ) VI 4_I >. 4_I > 4_I )

~
. (~C I U) I~ U) 1 Ii If) 1.. 4]) 1.. Id) I.. 4)• 4 ) 1  0 0  0 0 0 >

~~ I 4_I 4.1 ~~ ~~ I_ ~~ 4.1 ~~I ~S. C (5 C (5 4) C (5 C (5 C 15I VI 4)  4)  > 4)  4)  4) — 0
I 4) .

~~     
.

I 4.’ .0 4.’ .0  ~~ .0 ~ .0 4_I .0 —I 1- 15 E (5 E 4) IS E (5 E (5 E —I 0 0- < 0. < ~~ 0. < 0. < 0. <I C) CI 4) UI
/ ~~~v 

— _ _
4)

I ~~~~ VI >~ In .0I In U 2~ U 41
I 4J (5 — .— V .— .0I UI)  — (5 1.. — 1.. Q
I — X  15 U 4~ 0
I > U — 4) U I.
I — C) ~ 4) .— 4)
1 4) I.. VI C .C

U) 4) .0 > 4) 151
X UI C 0

11—5

________ __________________  ____ 

4.



.——-- . -- -.  • . • - ~-,--.~-~~~---~~~~~~~~~—----- - -

THE ORKAND CORPORA TION

demands for those resources among the beneficiary categories maybe more effectively ascertained in the matrix format so as toform the basis of decisions to increase or decrease care providedto any or all of the other than active duty beneficiaries.

I .
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THE ORKAND CORPORA TION

2.3 PRODUCTION FUNCTIONS

Based on the operational definition of marginal cost, it is
necessary to determine the change in the total cost of resources
associated with serving additional patients. To that end, a

• - 
production function approach was taken. This approach assumes

• that there is a definite and measurable relationship between
resources and patients. That is, one can model and measure the
amount of resources required to serve each patient . In marginal
costing , this approach means that if the amount of resources
required by additional patients is greater than the existing
amount, additional resources must be acquired. The costs of
these additional resources, being a function of the additional

• patients , are therefore the marginal cost of adding the new
patients.

In operation, this approach is complicated by two factors.
One is that any patient receiving care in an Army hospital places
a unique demand on resources. In no way can that demand be
accura~ely measured until that patient presents himself fortreatment. However, it is possible to ascertain an average
patient demand for hospital resources. But the variability
around this average may be so great as to render the average
useless as a tool for measuring the resource/patient
relationship. Hence the classification matrix groups patients
into similar but sufficiently large classes. It is assumed that
each patient demands a mix of resources similar to all other
patients in its group such that the variability around the
average demand in a class is less than the variability around the
average demand if all patients were grouped as a whole. This
classification scheme further assumes that the average demand for
resources in one class is different from the average demand in
all other classes.

The production function approach is further complicated by
the fact that differentiated resources are grouped into
organizational sub-units (i.e., departments) of a hospital.
Hospital resources do not provide direct services to patients
which may be measured but rather indirect services which are
defined as departmental products. In other words, resources
combine in departments to produce an output (i.e., products) and
these departmental products are demanded by individual patients.

11-7
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The production function approach to marginal costing as used
in this methodology is predicated on developing the following
relationships:

• Between departmental products and patients

• Between resources and departmental products

• Between costs and resources. -
•

For the purposes of this manual, the following direct care
hospital departments and their products will be considered:

- • • Medical Hospitalization (Bed days)

• Surgical Hospitalization - subdivided into:

- Surgical Hospitalization I (Bed Days) - nursing
• wards

- Surgical Hospitalization II (Episodes of surgery) -
operating room, recovery room, anesthesiologists,
and anesthesia nursing

• OB/GYN Hospitalization (Bed days)

• Pediatrics Hospitalization (Bed days)

• Other Hospitalization (Bed days)

• Medical Clinics (Clinic visits) - further subdivided
into the individual clinics composing this department
such as internal medicine , general outpatient, etc.

• Surgical Clinics (Clinic visits) - also subdivided into
individual clinics

• OB/GYN Clinics (Clinic visits)

• Pediatrics Clinics (Clinic visits)

• Other Clinics (Clinic visits) - also subdivided into
individual clinics

11-8
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Additionally, the following ancillary departments will be
• considered:

• Radiology (Films exposed)

• Pathology (CAP weighted laboratory procedure unit values)

• Pharmacy (Prescriptions)

• Food Service (Meals served)

Finally the following indirect departments will be considered :

• Administration (various) - subdivided into individual
• sections

• Medical Material (Requisitions)

• Medical Maintenance (Jobs completed)

• Linen Service (Pieces of linen)

• Ambulance Service (Runs)

Each of these departments employ the following resource types
to produce departmental products:

• Personnel - Identified by the following three categories:

- Officers with Medical Specialties
- Other Officers
- Enlisted Personnel

• Materiel - Defined In terms of a “standard unit” of one;
since materiel consists of a very large number of items
but is very small (both absolutely and relatively) in
comparison to other inputs, it is not cost-effective to
specifically enumerate use of materiels by item or
unit. Hence an “average cost” related standard unit
(always defined as one) will be applied to each input
function.

• . Equipment - Defined In terms of each machine.

11-9
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THE ORKAND CORPORA TJON

• Exhibits [1-2 through 11-6 illustrate the relationships
between resources and departmental products, and between

• departmental products and patient categories.

Finally, the marginal cost of health care delivered in an
Army hospital becomes the cost of acquiring additional resources
associated with additional patients served. The production
function approach is therefore used to describe the following
causal relationships:

• Increased patients served leads to increased production
of departmental products (at the rate specified in the
coefficients (a, b, k in Exhibits 11-2 through 11-5).
corresponding to individual patient types and departments

• Increased production of departmental products jeads to
increased demand for resources at the rate specified in
the coefficients (g, h, i in Exhibits 11-2 through 11-5)
corresponding to departmental products and resource
types.

• Increased demand for resources, leads to the need for
additional resources if the capacity of existing
resources is insufficient to meet the demand

• The need for additional resources leads to the
incurrance of a cost to acjuire those resources.

And these costs are marginal when applied to the additional
patients which caused them.

11-10
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Exhibi t li—i

Active Duty Beneficiary Production Functions 1

Output Cat.gori.s
cunct Ions

S.rvic. MsCsurs

4X 1 4b X 2
4 ... kX

Pati.n t Stay ~P + t + t
gV~, + hZ • IQ

Medical
aX • b X  • ... kX

~~~~!~~°“ p 1 
~
p 2

Clinic V is i ts  gY~ • Ill •

aX •bX • ... kX

Patien t Stay l~ I 
2

• hZ • iQ

Surgsca~ aX 1 + b X 2
+ . . .  kX

Auibulatory p P +
“ +Clinic V i s i t s 

~~n • hZ • sQ

aX •b X •...kX

patien t Stay -
~~ I 2

gYn • hZ + iQ
Gyneco logy

• aX 1 + b X 2
# .. . kX

~asbulatory ~~m 
~Cl i n ic  V i s i t s  

~~n + )sZ + IQ

aX • b X  + . . . kX

Patient Stay 
1 2 ~

~~ ri + hZ • iQ
• O ther

aX 1 + b X 2 + ... kX

~nbuIatory 
_____________________

C l i n i c  V s ,ts gY~ + hZ • iQ

aX + bX + ... KX
£~ £ 2 £ 4 ” £Obstetrics Deliver ies T T J
gY~ + hZ • iQ

1
See explanation of notation at Exhib It 11-6
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Exhibi t 11— 3

Active Duty Dependents Beneficiary Production Funct i ons1

Output Categories
Functions

Serv ice Measure

aX
1

+ b X  • ... ¼X

Patient Stay 
~ 

2 

~ 4
m £

gY~, + hZ • iQ
Med i cal

aX •b X • ... kX
~mbuiatory t~ 

•
~~ ~ m 

•~~

ax + bX  • ... kX
Patient Stay ~~ 1 2 ~ 

4
m £

gY~~~+ h Z + iQ
Surg ica l

- 
aX 1 • bX., + ... kX

• Ambulatory 4 4 4 Am
Clinic Visit s 

+ ~~ +

ax • b X  • . .. k X
Patient Stay 

I 2 A A
m 4

gY~ • hZ •
Gyneco logy

aX • b X  + ... kX
Ambulatory 

4
1 p 2 ~~m 

~~Cl i nic V i s i ts 
gY~ • hZ +

aX 1 +b X  • ... kX

Patient Stay 
~~ + 

2 
~~ Am A

gY~~+ h Z + iQ
Pediatrics

aX • bX  • ... kX
~in~uIat ory ~~ I ~~~2 ~~ 

4
m 4

ax 1 •bX 2 + ... kX

Pa tient Stay 4 + ~ 4
m 

~~
gY~ • hZ •

Other
aX 1 + b X 2 + ... kX

Ambula tory + 4 A ~ +C l i n i c  V i s i ts 
• hZ • iQ

aX 1 + b X 2 + ... kX
Obstetrics Deliveries 4 ~ 4

m 

~~gY~~+ hZ + iQ

‘See explanation of notation at Exhibit 11-6
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Exhibit 11— 4

Ret ired Beneficiar y Product ion Funct ions 1

Output Categories
Functio ns

Service Measure

aX + bX + ... kX

Patien t Stay p~ 
~~~2 p 4

m 
+

gY~~+hZ + iQ

Med ical
aX •bX 2

....
Ambulatory 

4
1 4 4 A~~ 4Clinic Visi ts 

~~ 
+ hi • iQn

aX +b X 2 + ... kX

Patient Stay + + + + m +• gY~~+ h Z + i Q
- • Su rgica l

aX i + b X 2
4 ... kXmAmbulatory + 4 A 4 4C li n i c Visits 

~~n 
+ hZ • iQ

aX •bX • ... ¼X1 2 in
Patient Stay + + 4 +

gY • hi • iQ
n

Gyneco logy
aX 1 + b X 2 + ... kX

Ambulatory + 4 4 4
m 4C linic V i si ts 

~~ 
+ hZ +

ax • b X 2 + . . .  kX

Patient Stay 4 4 ~ 
+

gY~ • hZ + iQ
Other

aX 1 • b X 2 + . . .  kx
Ambulatory 4 4 4 4 in 

+Cl in i c  V i s i t s  gY~ • hi •

1See explanation of notation at Exhibit 11—6
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Exh i b i t 11— 5

Dependents of Ret i rees and Survivors Beneficiary
Production Functions 1

Output Categuries
Function s

• Service Measure

• aX •bX • ... kX

Patient Stay 4
l 

+
2 

~~ 4
m •• gY~~+h Z + iQ

Medical
aX 1 + bX 2 + ... kX

Ambulatory 4 + ~~~~ 4Clin ic V is its  
• hi • iQ 

I

aX •bX + ... kX1 2 m
Patient Stay + 4 4 4 4

• hi • iQ

• Surgica l
aX 1 +bX 2 + kX

Ambulatory 4 4 £ A
m A

Clinic Visits gY + hi + iQ

aX +bX •... kX

Pat ient Stay 
~~ l ~~2 

~~
gY~ + hi + iQ

Gynecology
aX •bX •... kX

Ambulatory A~ A A m 
4Clinic Visi t s 

+ Psi •

ax 1 •bX 2 + . . .  kX

Patien t Stay ~~ 4 ~ + 
Iii 

+
gY • hi • iQ

Ped iatr ics
aX •bX •.. kX

Ambulatory £ 1 
£

2 
~~ 4

m 

~~Clinic Vi sits 
+ • iQ

aX +bX •. .. kX

Patient Stay 
~~ l ~~Z ~~ ~~~ +
gY~ • hi + iQ

Other
aX 1 +bX , + kXmAmbulatory £ 4’ A A 4Clinic Visits 
~ + hi + iQ

aX •bX + ... kX

Obstetr ics Deliver le~ + 
I 

+ 
‘S +

gY p, • hi + ill

1 See explana tion of notation at Exhibit 11-6
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Exhibit 11— 6

Notation Used in Exhi bits 11-2 Through 11-5

NOTATION DEFINITION

aX 1 Amoun t o-f products of department 1 required

bX2 Amoun t of products of department 2 required

kXm Amount of products of department in required

X1, X2, Xm Uni ts of product output denoted for each of
the n departments

a, b, k Coefficients denoting amount of X products
• required

gY,, Amoun t of personnel time required , by category

hZ Amount of material required

IQ Amount of equipment required

Uni ts of time for each personnel category

Z Measure of materials

Q Measure of equipment usage

g, h, i Coefficien ts denot in g amount of each resource
required

Subscript representing the 3 personnel categories

11-15
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• THE ORKI4ND CORPORA TION

2.4 MARGINAL COST MODEL

To operationalize the production function approach and to
determine the marginal costs of health care in a military
treatment facility, then, a model has been designed which
incorporates three information requirements: the specified
relationships between departmental products and patient types,
the resources required to produce departmental products to
include the levels at which resources must be acquired to
increase product outputs, and the costs of resources. These
three elements of the marginal cost model are incorporated into
the following:

• Table of Coefficients
• • Departmental Tables

• Resource Cost Tables

Each of these tables is described in the remainder of this
chapter. -
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THE ORKAND CORPORA TION

2.4.1 Table of Coefficients

This table contains the specified relationships between the
departmental products and patient categories. The left side of
the table is the array of patient types classified by beneficiary
category, service category, and service measure . The hospital
departments are arrayed along the top of the table. These
include five inpatient departments, five outpatient departments,
four direct patient care ancillary departments, and five indirect
product centers. Exhibit 11-7 illustrates a blank Table of
Coefficients.

In operation each cell of the table will contain the number
of products of each department required to serve one patient
classified in the categories along the left side for a given
military treatment facility . For example, one medical active
duty patient stay might require 5.7 bed days, 5.16 X-ray films
exposed, 482.67 weighted laboratory procedures , 17.1 meals ,
171.13 pieces of linen, and so forth.

For most departments only one coefficient is necessary;
however, in certain outpatient departments , more than one clinic ,
each with its own resource usage patterns, compose the

• department . For example, the department of Medical Clinics may
be composed of five separate clinics while the department of

4 Surgical Clinics may be composed of ten. Since each component
clinic of each department is utilized at a different rate by
different beneficiaries , and each clinic has different staffing
patterns, each coefficient must be developed separately.

• Many of the cells will also be blank for several reasons.
Since the hospitalization departments are service and inpatient
specific , coefficients for each of these departments are
associated only with corresponding patient types. For example,
coefficients relating the use of the products of the department
of Medical Hospitalization (bed days) to specific patient types
would generally be found only in cells corresponding to medical
patient stay patient types. The five clinics departments are
also service specific such that coefficients relating the use of

• a clinic department’s products to specific patient types are not
found in cells corresponding to unrelated services. For example,
a coefficient for surgical clinics would not be required in a
gynecology patient cell. Finally, food services will normally

11-17
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Exhibit 11— 7

An Example of a Blank Table of Coefficients

PAT li lT TillS 
____________ ________
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THE ORKAND CORPORA TION

not be used by ambulatory clinic visit patient types. Therefore
coefficients relating the use of this department ’s products to
patient types should be only in cells corresponding to patient
stay.
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2 . 4 .2  Departmental Tables

In the production function approach, three types of resources
required to produce departmental products and ultimately serve
patients were specified : personnel, equipment and materiel.
Since the unit of service provided by materiel resources was
defined in terms of dollars and considered purely variable it is

- • not necessary to separately account for their usage by specified
patients outside of cost tables. However , personnel and
equipment resources provide services independent of their costs.
A second element of the model , therefore, accounts for these
services. Personnel and equipment resource departmental tables
specify the amount of each resource type required to produce
departmental outputs.

Although each resource type provides variable input to the
production of departmental outputs, the resources themselves can

• be purchased only in whole units. For example, each CAP (i.e.,
College of American Pathologists) weighted unit produced by the
department of Pathology requires approximately one minute of time
from a laboratory technician. But if the department produced
from one to 10,400 CAP weighted units per month it would still
need one technician because he can be acquired only as a whole
unit with that range of capacity. The departmental tables are so
constructed as to reflect this step-wise nature of personnel and
equipment resources.

Each departmental table starts from a base point defined as
the minimum staffing or equipment level required to establish the

• department. The next point in the table is the product output
which is the maximum sustainable product output level- of that mix
of minimum resources. To increase departmental output beyond
this level , an add itional resource must be acquired. This
additional resource , however , provides the capacity to produce a
given amount of additional departmental products before a second
additional resource is required .

In the example at Exhibit 11-8 , the seven personnel resources
associated with zero product output are the minimum staffing
level required to staff an operating room. They have the
capacity to produce up to three episodes of surgery per month.
With the acquisition of a Senior OR Specialist , however, the
operating room can sustain levels of output between four and 19.

11-20
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Exhibit 11— 8

Example of a Personnel Resource Departmental Table
Sur gi cal Hospit al i za t ion I~ (Operating Room)

Product Resource Constraint
• Output

• Type !~ code!’ Grade

0 Base — 1I Nurses R-2 04/03/02

___________ 

Ch ief OR Specialist R-3 E-7

• Senior OR Specialist R-3 E-6

__________  

OR Specialist R-3 E 5

3 Senior OR Specialist R-3 E 6

19 OR Specialist R-3 E 5

• 35 OR Assistant R-3 
__________

51 OR Specialist R-3 E 5

67 Senior OR Specialist R-3 E-6

83 OR Assistant R-3 E 4

99 Clinica l Staff Nurse R—2 02

115 OR Specialist R-3 E-5

131 Clinica l Staff Nurse R-2 02

154 Reports Clerk R-3 E-14

• 182 Senior OR Specialist R-3 E-6

209 Clinical Staff Nurse R-2 02

237 Assistant Chief OR Specialist R-3 E-6

Assis tant Chief OR Nursing (Upgrade) R-2 03-04

• Chief OR Nurs ing (Upgrade) R-2 04-05

264 OR Assistant R-3

292 OR Specialist 
- 

R-3 E 5

11-21
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Product Resource Constraint
Output

Type Code Grade

319 Clinical Staff Nurse R—2 02

347 Senior OR Specialist R—3 E—6

___________ 
COMPOS I TE R-3 E-6

11-22
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Exhibit 11-8 -— Cont.

~‘Type
’S refers to the actual designation of the resource while “code” refers

to the three types of personnel resources as follows:

I Officers with Medical Specialties - R-l

• Other Officers - R—2

• Enlisted Personnel - R-3

11-23
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• THE ORKAND CORPORA TION

But in general, no more than 19 episodes of surgery per month can
be sustained without acquiring a ninth resource (OR Specialist)
which provides the capacity to produce up to 35 episodes of
surgery .

The table then is so constructed as to be additive and
discrete. Graphically, this same table can be represented as in
Exhibit 11-9. The table is additive in that in order to produce
up to nineteen episodes of surgery, the operating room needs the
seven resources in the base plus a Senior OR Specialist. In
order to produce up to twenty-tive episodes , an OR Special ist
must be added to the previous eight resources. The table is
discrete in that whether the operating room needs to provide
four, 19 or any number of episodes of surgery between four and
19, a whole resource (i.e., the Senior OR Specialist) must be
acquired. Fifteen episodes of surgery can be said to be the
range of this resource’s capacity and nineteen episodes of
surgery can be said to be the constraint on the mix of eight
resources. That is, the seven resources in the base plus the
Senior OR Specialist are constrained from producing more than 19
episodes of surgery (on a sustained basis) without a ninth
resource (OR Specialist).

This departmental table is a series of constraint points , in
terms of the product output of the department , at which resources
must be acquired to sustain up to a given level of additi onal
products. In Exhibit 11-8 , these constraint points are shown in
the left column. The resources in the second column are those
that at each constraint point need to be purchased to sustain
production up to the next constraint point . The third and fourth
columns are used to calculate the cost of each resource.

There is at a minimum one table for each department and
subdivided department in the Table of Coefficients to account for
personnel resource utilization . In addition, there should be one
table for each type of physician (medical, surgical , OB/GYN, and
other). Physician tables should be included separately to
account for the reality that although physicians are authorized
separately on the basis of bed days and on clinic visits , few
physicians spend their time exclusively in either inpatient or
outpatient care. All internists , for example, work on the
medical ward and in the internal medicine clinic regardless of
where they are slotted in a Table of Distribution and Allowances
(TDA). Therefore, the tradeoffs between the two types of care

11-24
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THE ORKAND CORPORA TION

types of care must be shown on one scale such that a physician
constraint in inpa tient care may “borrow” underutilized physician
time from outpatient clinics. The scale may be in terms of
clinic visits as the product output of physicians and all
inpatient requirements need only be translated into clinic visits
to determine physician constraints.

11-26
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• 2.4.3 Cost Tabi~s

A third set of tables delineate the specific costs of
resources which may be acquired to increase the productive

• capacity of individual departments. Due to the coding structure
utilized in the departmental tables, all resources may be defined
in terms of three categories of personnel resources, equipment,
and material. The cost of each of these types of resources are
delineated in three tables: personnel, equipment, and material.

The personnel resource cost table is a two-dimensional matrix
with the three categories defining one dimension and the military
pay grade structure defining the second. The cells then contain
the dollar cost of a personnel resource type at defined pay
grades. Mili tary personnel cost figures are derived from the
standard rates for costing mil itary personnel services adjusted
for:

• Retirement
• Wage Acceleration
• Physician Variable Incentive Pay

Civ ili an personnel are accounted for in a separate table ,
similarly structured , but using civilian rates of compensation at
pay grades equivalent to military pay grades.

Another table is needed for equipment costs to account for
the various types of equipment which may be acquired at equipment
constraint points. This table is merely a list of equipment and
their associated dollar costs adjusted for depreciation. Since
all present equipment in a hospital has been purchased , and their
associated costs expensed , only the costs of additional equipment
associated with additional departmental product output are
considered . And such costs should reflect the latest price.

The materiel cost table is me’~~ly the average materiel costper patient type. It is calculateu under the assumption that all
materiel costs are variable. Therefore, the materiel costs
associated with additional patients served are the average
materiel costs per patient type times the number of incremental
patients.

11-27
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THE ORKAND CORPORA TION

III. CONSTRUCTING THE MARGINAL COST MODEL

The marginal cost model embodied in this methodology and
described in Chapter II is appropriate for any Army hospital.
However, the usefulness of the model in any particular hospital
depends upon utili zing facility specific characteristics in the
model. Specifically, the beneficiary population, service demands
and availabil ity, and resource mixes in each hospital
significantly affect the relationships described in the
production function approach of the model. For example, a
hospital located on an Army post which supports a combat division
has a different service population than a hospital located on a
post which supports a major command. These service populations
place different demands on hospital services which necessitate
different coefficients corresponding to patient types and
departmental products. Similarly, a hospital without
pediatricians provides limited , if any, pediatric services. This
situation also affects the Table of Coefficients.

This chapter details the procedures for constructing each
element of the marginal cost model using facility specific
information for the following:

• Table of Coefficients

• Departmental Tables

• Resource Cost Tables

111—1

1 . _
~--- - ~~~~~~~~~~~~~

- -

~~~~~~~~~~~~~~~



- 

,1 THE ORKAND CORPORA TION

• 3.1 CONSTRUCTING THE TABLE OF COEFFICIENTS
This table specifies the use of departmental product outputs

• by specific patient types. The latter are classified by
beneficiary category, service category, and service measure as
shown in Exhibit 11-7. Each department produces some defined

-• product output which is required in varying quantities by• different patients. This table delineates the expected
consumption of each department ’s product output by the defined
patient types. -

In order to construct this table, it is first necessary to
define a base period of time for analysis. At least one year ’s
time , preferably broken down into months, should be sufficient.

L A second prerequisite to analysis is the actual number of
patients served by type for the same base period . A third
prerequisi te is the product outputs of each of the departments,

• • 
also for the base period . The coefficients are then developed as

• a function of the total number of patients served by type and the
• total products of each department for the base period . That is,

how much of those total departmental products were demanded by
each patient type over the base period .

This section provides the procedures used to determine the
consumption rate of departmental products by patient types for
the following sets of departments.

• Hospitalization

• Clinics

• Radiology and Pathology

• Pharmacy

• Food Service

• Ambulance Service

• Linen

• Medical Maintenance

• Medical Materiel

• Administration

111-2
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3.1.1 Coefficients for Hospitalization

There are five hospitalization departments, one of which is
divided into two sections. These are:

• Medical Hospitalization

• Surgical Hospitalization

- Surgical Hospitalization I (nursing wards)

- Surgical Hospitalization II (operating room suite)

• OB/GYN Hospitalization

• Pediatrics Hospitalization

• Other Hospitalization.

Each department ’s products are defined as the inpatient care
required to treat patients in the patient stay or, in the case of
obstetrics , delivery patient categories. That is patient types
defined by the service measure “ambulatory clinic visit ! ’ would
not utilize the products of these departments. Further , the
departments are so strati fied as to service such that:

• Only medical patient stay patient types would utilize
products of the department of Medical Hospitalization.

-• • Only gynecology and surgical patient stay patient types
would utilize products of the department of Surgical
Hospitalization (both I and II).

• Only gynecology patient stay and obstetric patient types
would utilize products of the departments of OB/GYN
Hospitalization but gynecology patient types would
utilize only the physician resources of this department.

• Only pediatrics patient stay patient types would utilize
the products of the department of Pediatrics
Hospitalization.

• Only “other ” patient stay patient types would utilize
the products of the department of Other Hospitalization .

111-3
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THE ORKAND CORPORA TJON

The specific product output for each of these departments,
except Surgical Hospitalization II , is patient (or bed) days.
The product output of Surgical Hospitalization II is episodes of
surgery. The hospital specific coefficient of bed days
applicable to each patient type is constructed as follows:

Medical Hospitalization

• Step 1. From the Health Services Command , obtain the
breakdown of dispositions by clinical service, by
beneficiary category (active duty, dependents of active
duty, retired , dependents of retired and survivors) by
number of patients and bed days for the base year. See
Exhibit 111-1 for format.

• Step 2. Sum the number of bed days spent by active duty
beneficiaries in the following clinical services:

- General Medicine

- Allergy- immunology

• - Cardiology

- Endocrine-Metabolism

- Gastroenterology

- Hematology

- Nephrology

- Rheumatology

- Pulmonary Disease

- Infectious Disease

- Dermatology

• Step 3. Divide the number of bed days obtained in Step
Z by the total active duty patients in those clinical
services. The result is the average number of medical
bed days spent by active duty beneficiaries in the base
year , or the coefficient of Medical Hospitalization

111-4

• •



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Exhibit Ill — i

Minimum Report Format for 1 PDS Da ta Ob ta i nabl e from HSC

Patients Bed Days

Cli nical Oepen 
— 

DSP.I~~ Osp.n- Depen-
dents dents d t dentsServ ice Active of Retired of Active of Retired of

Duty Active R.tired c Duty Act i ve Ret i red &
Duty Survivors Duty Survivors

• General Medicine

Allergy—
luismuno logy

Card iology

Endocrine-
Metabol i sun

Gastroentero logy

Hematology
• Nephrology
• Rheumatology

Pulmonary
D i sease

Infectious
Disease

Dermatology
O.ncai
Genera l Surgery
Ophtha lmology

Otolaryngology
Urology

Hand Surgery

Per iphera l
Vasc u lar
Surgery

Thorac ic Surgery

Neuro l ogica l
Surgery

Orthopedics

Organ Transplan t

Obs tet rics
Gynecology
Neurology
Psychiatry

111-5
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THE ORKAND CORPORA TION

applicable to an active duty, medical , patient stay
patient type.

• Step 4. Repeat Steps 2 and 3 for the other three
beneficiary types.

Surgical Hospitalization I -

• Step S. Sum the number of bed days spent by active duty
beneficiaries in the following clinical services:

• - Dental

- General Surgery

- Ophthalmology

- Urology

- Hand Surgery

- Peripheral Vascular Surgery

- Thoracic Surgery

- Neurological Surgery

- Plastic Surgery

- Head and Neck Surgery 
-

- Orthopedics

- Organ Transplant

• Step 6. Divide the number obtained in Step S by the
total active duty patients in those clinical services.
The result is the coefficient of Surgical
Hospitalization I applicable to an active duty,
surgical , patient stay patient type.

• Step 7. Repeat Steps S and 6 for the other three
bene!iciary types.

111-6
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• THE ORKAND CORPORA TION

• Step 8. Take the total number of bed days spent by
active duty beneficiaries in the gynecology clinical
service.

• Step 9. Divide the number obtained in Step 8 by the
total active duty patients in that service. The result
is the coefficient of Surgical Hospitalization I
applicable to an active duty gynecology, patient stay
patient type.

• Step 10. Repeat Steps 8 and 9 for the other beneficiary
types.

Surgical Hospitalization II. The product output of this
sub-department is episodes ot surgery. This number is roughly
(though no~t exactly) equivalent to the number of surgical andgynecology patient types. However, the determination of the
exact coefficients of this sub-department applicable to
particular patient types requires the following steps:

• Step 11. Obtain from the facility the total number of
episodes of surgery experienced during the base year
period . (This number may be determined by summing the
data found on line 227 of the Supplemental Med-302
report over the twelve months of the base analysis year.)

• Step 12. Divide the total number of patients of all
beneficiary categories admitted to the hospital under
all of the surgical (e.g., dental , general surgery,
orthopedics, etc.) plus the gynecology clinical services
into the total episodes of surgery. The resulting
number is the coefficient of Surgical Hospitalization II
applicable to all surgical and gynecology patient stay
patient types. This coefficient (or ratio), which
should be close to 1.0, is the expected number of
episodes of surgery each surgical or gynecology, patient
stay patient type would require.

OB/GYN Hospitalization

• Step 13. Repeat Step 2 under Medical Hospitalization
but [or the obstetrics clinical service only.

• Step 14. Take the number obtained in Step 13 and divide
by total active duty patients in the obstetrics clinical

111-7
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THE ORKAND CORPORA TION

service . The result is the coefficient of OB/GYN• Hospitalization applicable to an active duty,
obstetrics, delivery patient type.

• Step 15. Repeat Steps 13 and 14 for the other three
beneficiary types.

• Step 16. Take the coefficients found in Steps 9 and 10
under surgical Hospitalization I and repeat under OB/GYN
Hospitalization. These coefficients specify the
utilization of only OB/GYN physicians providing
inpatient care and do not specify the OB/GYN inpatient
nursing services required by gynecology patients.
Note: The latter are developed in Steps 8 through 10.

Pediatrics Hospitalization

• Step 17. Sum the number of bed days spent by dependents
of active duty beneficiaries in the pediatrics clinical
service .

• • Step 18. Divide the number obtained in Step 17 by the
total dependents of active duty patients in that
clinical service. The result is the coefficient of
Pediatrics Hospitalization applicable to a dependent of
active duty, pediatrics , patient stay patient type.

• Step 19. Repeat Steps 17 and 18 for dependents of
retired and survivors beneficiary type.

Other Hospitalization. This department consists of the
following two clinical services:

• Neurology

• Psychiatry

This department may or may not be available in particular
hospitals. If one does exist , the following steps should be
taken to determine the coefficients of this department applicable
to other patient stay patient types.

• Step 20. Sum the number of bed days spent by active
duty beneficiaries in the above two clinical services.

111-8 
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THE ORKAND CORPORA TION

• Step 21. Divide the number obtained in Step 20 by the
total active duty patients in those clinical services.
The result is the coefficient of Other Hospitalization
applicable to an active duty, other, patient stay
patient type.

• Step 22. Repeat Steps 20 and 21 for the other three
benefi~iary types.

Where this department is not available , patients treated in these
clinical services probably utilize products of the department of
Medical Hospitalization . This must be ascertained at each
facility but if the products of Medical Hospitalization are
utilized by patients admitted to the hospital under either
neurology or psychiatry clinical service, these clinical services
must be added to the other eleven found in Step 2 under Medical
Hospitalization. This will account for neurology and psychiatry
patient’s use of in-patient nursing services or hospitalization
type departmental products.

Exhibi t 111-2 illustrates typical coefficients of the
hospitalization departments applicable to two beneficiary
categories for a specific hospital.

111-9
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Exhibit 111—2

Example of Hospitalization Coefficients
• For Specific Hospita l

PATIENT TYPES DEPARThENTS

BENEFICIARY SERVICE MEASURE 

— 

NED. HOSP. 
. 

~~~~~ 

~~~~~ ~EDS:

Pat ient Stay 5.7 — — - -

Medical

Pabulatory Clinic Vis i ts  — - — -

Patient Stay - 7.5 .903 - —
Surgica l

Mbulatory Clin i c V i sits — - - - —
ACTIVE DUTY Obstetrics Del iveries - - - 3.5 -

PatIent Stay • l,.1 .903 l..l -

Gyneco l ogy -

P.ubuiatory Clinic Visits — — — — —

Patient Stay 2.7 - - - -

Other

~~bulatory Clinic Vi s its — - — — —

Pat ient Stay S.~2 -

Medica l

Mbl uatory Clinic V i s Its — - — - -

Pa tient Stay - 4.07 .903 - -

Surgical

Mbuta tery Clinic Vis i ts — — - - -

Obstetrics Deliverie s — — — 3.47 —

DEPENDENTS OF —

ACTIVE DUTY Patient Stay — 3.57 .903 3.51 -
Gynecology

~~bula tory Clinic Visits — — — — -

Patient Stay - . - — 3.56

Pedia trics

~~bu la tory C l i n i c  Vis i ts — - - — —

Patient Stay — - - —

Other

frabuiatory Clinic Visits — — — —— —
111-10 
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THE ORKAND CORPORA TION

3.1.2 Coefficients for Clinics

There are five clinics departments including :

• Medical Clinics

• Surgical Clinics

• OB/GYN Clinics

• • Pediatrics Clinics

• Other Clinics

Medical , Surgical , and Other Clinics, however , are further
divided into their component, individual clinics. That is, the
department of Medical Clinics is divided into the various clinics
which are designated medical. These may include, depending on
the facility, internal medicine , general outpatient, dermatology,
allergy, cardiology, gastroenterology, pulmonary disease , etc.
Similarly the department of Surgical Clinics should be div ided
into its component clinics which may include ophthalmology,
optometry, otolaryngology, urology , surgery, physical therapy,
etc. Those clinics whj.ch do not fall into one of the
service-specific clinics should generally be termed “other”.
These might include family practice, community (or Army) health
nursing , social work, mental hygiene consultation service, etc.
Each clinics department then is defined by the clinics which
compose it which individually provide care required to treat
patients in the patient stay, ambulatory clinic visit and
delivery patient categories. As is the case for the
hospitalization departments, the clinics departments are also
generally stratified as to service such that:

• Only medical patient types would utilize products of the
department of Medical Clinics.

• Only surgical patient types would utilize products of
the department of Surgical Clinics.

• Only gynecology and obstetrics patient types would
utilize products of the department of OB/GYN Clinics.

• Only pediatrics patient types would utilize the products
of the department of Pediatric Clinics.

III-”

_______________________ _______ ___________ ___________ 
I 

~— ---- ~~~~~~~~~~~~~~~~~~~~~ — —-—--- - • — —------ • ---- - --------•------— —-- - • - -- -.------—-- -~~~~ ----•- - --



- 

~~~~~~TT iTi::1~~T ~~~~~~~~~~~ 
— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~

THE ORKAND CORPORA TION

All patient stay patient types, however , may use the products of
the department of other clinics.

The specified product output of each of the departments is
clinic visits. However, since three of the departments are each
composed of a number of clinics , one clinic visi t (or one product
output of a department) in each of these departments is further
composed of some part of a visit to each of the component
clinics. For example, if the department of Medical Clinics is
composed of three clinics: Internal Medicine , General
Outpatient, and Dermatology, one product output of the department
of Medical Clinics (one clinic visi t) would consist of so many
visits to the Internal Medicine clinic , so many visits to the
General Outpatient Clinic , and so many visits to the Dermatology
Clinic. And these amounts of visits to each of the component
clinics should be expressed as a percentage of one product output
(one clinic visit) of the department of Medical Clinics.

This process is further complicated , however , by the fact
that different beneficiary patient types utilize the indiv idual
component clinics within a department at different rates. That
is, of one product output of the department of Medical Clinics in
the above example, an active duty, medical ambulatory clinic
visi t patient type would require a different mix of visits to the
component clinics than would a retired , medical , ambulatory
clinic visi t patient type.

To illustrate this procedure, consider the example of the
department of Medical Clinics and Exhibit 111-3 following this
page. As shown, each beneficiary patient type utilizes the
component clinics of the department of Medical Clinics at
different rates as well as utilizes the products of the
department at different rates. However , it may be said that an
active duty, medical , ambulatory clinic visit patient type
demands one (1) product output of the department of Medical
Clinics which product is composed of .7 visits to the Internal
Medicine Clinic , .2 visits to the General Outpatient Clinic and
.1 visits to the Dermatology Clinic. At the same time, in
demanding one product output of the department of Medical

• Clinics, a retired , medical , ambulatory clinic visit patient type
utilizes .857 visits to the Internal Medicine Clinic , .143 visits

• to the General Outpatient Clinic and 0.0 visits to the
Dermatology Clinic.

The coefficients , then, of each of the clinics departments
allocated to each patient type will be the percentage

111-12
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Exhibit 111 — 3

An Examp le of the U t i l i z a t ion of the C l i n i c s
• Composi ng the Department of Med i cal Clinics

by the Four Beneficiary Categories

Department of Med i cal Cl inic s

Patient Type I nterna l Genera l
(Medica l Ambulatory Total Medicine Out-Patient Dermatology

Cl inic Visit ) Patients-’.’ C linic Clinic 
- 

Clinic

Active Duty 1 ,000 700 200 100
(1.0) (.7) (.2) (.1)

Dependents of 2,000 800 1 ,000 200
Active Duty (1.0) (.4) ( . 5)  (.1)

-J

Retired 700 600 100 0
(1.0) (.8 57) (.143) (0.0)

Dependents of Ret i red 1 ,500 500 900 100
and Survivors (1.0) (.333) (.6) (.067)

.1/ Equals tota l products of the department of Med i cal Clinics demanded by
the total patients by type.

Note: Numbers i n  parentheses are the coefficients.

111- 13
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THE ORKAND CORPORA TJON

distribution of one product output of a department among the
component clinics. In the example at Exhibit 111-3 , the
coefficients of the department of Medical Clinics allocated to an
active duty, medical, ambulatory clinic visit patient type would
be .7, .2, .1; while those allocated to retired beneficiaries
would be .857, .143 , 0.0.

A somewhat different situation occurs concerning the
utilization of the clinics departments by patient stay patient
types. In the previous example, the sum of the coefficients of
the component clinics of the department of Medical Clinics equals
1. That is each medical ambulatory clinic visit patient type
(regardless of beneficiary) demands one product output of the
department of Medical Clinics. The coefficients corresponding to
the component clinics are merely discrete and mutually exclusive
portions of that one product. A similar concept is used to
describe the coefficient of the components clin ics corresponding
to patient stay patient types, but they will generally sum to a
number other than one.

That is, the demand for clinic visits (product) of a clinics
department by patient type is computed first. This may be 1.5,
2.3, or any number . The coefficients for the component clinics
then would be mutually exclusive subsets of that ntimber . For
example, consider that an active duty med ical pati ent stay
patient utilizes 1.4 visits to the Internal Medicine Clinic and
.4 visi ts to the Dermatology Clinic. Summing these two numbers ,
each active duty medical patient stay required 1.8 product
outputs of the depsrtment of Medical Clinics. Of these 77.8%
occur in the Internal Medicine Clinic and 22.2% occur in the
Dermatology Clinic. But the appropriate coefficients of each of
these clinics is 1.4 and .4 respectively. These coefficients
describe the observed phenomena that 1.8 products of the
department of Medical Clinics are required to serve one active
duty medical patient stay patient ; and these 1.8 products are
distributed among the component clinics in the portions 1.4 to
the Internal Medicine Clinic and .4 to the Dermatology Clinic.
These coefficients relate the usage of each component clinic by
this specified patient type.

In order to construct these coefficients it is necessary to
obtain from the facility a breakdown of clinic vists for the base
year by clinic , by beneficiary category, by inpatient and
outpatient (ambulatory) clinic visits. Exhibit 111-4 illustrates
the proposed format to capture this information .

111-14 
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Exhibit IIi— 4

Breakdown of Cl inic Visits

______________ 
Cl i nic  -

Benef ic ia ry  Category

Dep. of Ret.,
• Month Active Duty Dependents Ret i red and Survivors

IP OP IP OP IP OP IP OP

Totals

111-15
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THE ORKAND CORPORA TION

To construct the coefficients for those departments composed
of more than one clinic , perform the following steps:

• Step 1. Aggregate individual clinics into departments.

• Step 2. For Medical Clinics , take first the outpatient,
or ambulatory, clinic visi ts and order them into a
matrix of beneficiary category by component clinic as in
Exhibit 111-3.

• Step 3. For the active duty beneficiary category,
determine the percentage distribution of total product
outputs of the department of Medical Clinics (1000 in
the example) for the department’s component clinics (.7
for Internal Medicine, .2 for General Outpatient Clinic
and .1 for Dermatology Clinic). That is, divide the
number of visi ts to each component clinic (700, 200 , and

• 100 respectively) by the total (1000) departmental
product outputs. The results are the coefficients of
each component clinic of the department of Medical
Clinics applicable to an active duty, medical ambulatory
clinic visit patient type.

• Step 4. Repeat Step 3 for the other beneficiary patient
types.

• Step 5. Repeat Steps 2 through 4 for the departments of
surgical Clinics and Other Clinics using surgical and
other ambulatory clinic visit patient types respectively.

• Step 6. Repeat Step 2 for inpatient clinic visits

• Step 7. For the active duty beneficiary category,
divide the number of inpatient clinic visits occurring
in each of the component clinics of the department of
Medical Clinics by the total number of active duty,
medical patient stay patient types (from Step 1, Section
3.1.1). The resulting figures are the coefficients of
each component clinic of the department of Medical
Clinics applicable to an active duty, medical patient
stay patient type.

• Step 8. Repeat Step 7 for all other beneficiary
categories.

111-16
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• Step 9. Repeat Steps 6 through 8 for the department of
surgical Clinics and surgical patient stay patient types.

• Step 10. Repeat Step 6 for Other Clin ics

• Step 11. Since the department of Other Clinics is not
service specific , its product outputs may be utilized by
any patient stay patient type. Therefore divide the
number of active duty inpatient clinic visits occurring
in each of the component clinics of the department of
Other Clinics by the total number of active duty patient
stay and delivery patient types regardless of service
(i.e the sum of all active duty medical , surgical ,
gynecology, other patient stay and obstetric delivery
patient types observed in the base year). The resulting
figures are the coefficients of the component clinics of
the department of Other Clinics applicable to active
duty medical , surgical , gynecology and other patient
stay and obstetrics delivery patient types.

• Step 12. Repeat Step 11 for the other beneficiary
categories.

• Step 13. The coefficient of the department of
Pediatrics Clinics applicable to pediatrics ambulator
clinic visit patient types (regardless of beneficiary
is 1.0.

• Step 14. The coefficient of the department of
Pediatrics Clinics applicable to a dependent of active
duty, pediatrics patient stay patient type is the total
number of inpatient clinic visits in the pediatrics
clinic by dependents of active duty during the base year
divided by the total number of dependent of active duty,
pediatrics patient stays during the base year

• Step 15. Repeat Step 14 for dependents of retired and
survivors beneficiary category

• Step 16. The coefficient of the department of OB/GYN
clinics applicable to gynecology ambulatory clinic visit
patient types (regardless of beneficiary) is 1.0.

• Step 17. Repeat step 14 substituting OB/GYN clinics and
active duty gynecology patient stay patient types.

111-17
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• Step 18. Repeat Step 17 for the other beneficiary
categories.

• Step 19. From the IPDS data, determine the number of
patients, by beneficiary category, admitted to the
hospital under the obstetrics clinic service.

• Step 20. From the hospital information , determine the
number of obstetric clinic visits demanded by the
various beneficiary patient types (visits to the OB/GYN
clinic are usually segregated into obstetrics clinic
visits and gynecology clinic visits)

• Step 21. For active duty, obstetrics, delivery patient
types, divide the number of visits to the Obstetrics
Clinic by active duty beneficiaries , by the number of
active duty patients admitted to the hospital under the
obstetrics clinic service. The result is the
coefficient of the department of OB/GYN Clin ics
allocated to active duty, obstetrics, delivery patient
types.

• Step 22. Repeat Step 21 for the other beneficiary
categories.

Exhibit 111-5 is an example of coefficients of the clinics
departments applicable to two beneficiary categories.

111-18
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3.1.3 Coefficients for Radiology and Pathology

These two departments are treated concurrently because of the
technique used to determine the coefficients of each applicable
to particular patient types. The department of Radiology
provides diagnostic X-rays in support of direct patient care
while the department of Pathology provides diagnostic laboratory
services.

The product output of the department of Pathology is defined
as a unit value determined by the College of American
Pathologists (CAP). Under the CAP unit value system, each
laboratory test (e.g., complete blood count, urinalysis with
routine microbiology , throat culture, culture sensitivi ty, etc.)

• is assigned a unit value which weights each test such that the
complexity of each test is reflected in its unit value. These
weights are based on the amount of technicican time required to
perform a test. In this system, then, the r~~~urces required toperform various tests are directly related tc. the complexity of
each test such that if one patient requires more unit values than
another, the department of Pathology must provide more resources
to meet that demand.

The defined product output of the department of Radiology is
films exposed. Although this product output measure is less
exact than the Pathology unit value, it , too, better weights
X-ray examinations by the resources required to produce them.
Like the Pathology unit value system, one film exposed requires
approximately the same resources as any other film exposed while
each type of X-ray examination requires so many films exposed.

One of the techniques to be used in allocating the products
of each of these departments to specific patient types is a
sample survey of medical records. This involves taking one
random sample of clinical (inpatient) records and a second random
sample of outpatient records, recording the patient type for whom
each record is maintained , recording the laboratory unit values
and X-ray films exposed for each patient , aggregating unit values
and films exposed into patient type categories , projecting the
sampled unit values and films exposed to the universe of all
patients by patient type, determining the percentage distribution
of the total estimated unit values and films exposed among the
patient types, applying these percentages to the actual total
unit values and films exposed produced by each department , and
finally dividing the unit values and films exposed determined in
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the previous step by the number of patients in each patient
category to arrive at the average utilization of the product
outputs of the department of Pathology and Radiology by each
patient type.

This process is accomplished through the following steps:

• Step 1. Choose a sample size of clinical records. It
has been found that a sample size of 50 per patient

4 class yields sufficiently valid coefficients. To
determine a sample size in a hospital, multiply the
number of patient stay patient classes served (i.e.
beneficiary category times service category) by SO.

• Step 2. Divide the number obtained above into the total
number of admissions , less newborns, exper ienced by the
hospital during the base year. The result rounded to
the nearest integer is the interval rate used to pull a
systematic sample of clinical records. Although newborn
infants are given their own medical record , they are not
considered separate from the mother unless they are
discharged separately. If the newborn stays in the
hospital longer then the mother , he is admitted as a
pediatrics patient upon the mother ’s discharge. In all
respects, then, the record of care of interest is the
record of the delivery to include care provided the
newborn unless he is subsequently admitted as a
pediatrics patient. Choosing a record of a newborn will
yield no data and reduce the number of usable records.

• Step 3. Pull the sample. This involves the following
substeps.

- Obtain the patient log for the base year

- Randomly choose a number from one to the result of
Step 2 above.

- Count that randomly chosen number of patients in
the patient log from the first patient admitted to
the hospital during the base year.

- Choose that patient .

111-2].
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- Count the interval rate number more patients and
choose that one. Continue counting and choosing
until all patients admitted during the base year
have been chosen. Exception: If a patient chosen
is a newborn infant, do not choose that patient.
Instead, choose the next patient in the log.
Continue counting the interval rate from that

• patient.

- Pull from the clinical records the record
associated with each patient stay chosen in the
previous sub-step .

• Step 4. For each record chosen, record the patient type
i beneticiary category and service- -service measure need
not be recorded since all patients are patient stay
types).

• Step 5. Sum the Pathology unit zalues and Radiology
films exposed within each record and associate with the
patient type recorded. (See Exhibit 111-6.) The unit
values are determined by noting which laboratory tests
were performed for this patient from the laboratory
slips extant in the record, multiplying each test by its
CAP unit value, and summing all such derived unit
values. Radiology films exposed are determined
similarly.

• Step 6. Aggregate results into patient types. That is ,
aggregate all active duty medical patients and the total
unit values and films exposed associated with those
patients, and continue aggregating across all other
patients admitted to the hospital dur ing the base year.

• Step 7. Project the sampled unit values and films
exposed by patient type to the universe of all patients
admitted to the hospital during the base year (see
Exhibit 111-7). This is accomplished by dividing the

• total patients admitted during the base year by• beneficiary and service (Column (B)), by the number
sampled in each ca tegory (Co lumn (C)), multiplying this
number by the total unit values or films exposed• associated with each patient type (Column (D)) to arrive
at the projected unit values (Column (E)). As in
Exhibit 111-7:
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Exhibit 111 —6
Sample Worksheet to Record Patho logy
Uni t Values and Rad iology F i lms Exposed
Associa ted wi th Spec i f i c  Pa t i ent Types

Patient Type
- 

____________________  Unit Values Films Exposed
Beneficiary Service

Record whether Record whether Record total unit Record total
Active Duty , Med ica l , Surg ica l , va l ues of tests f i lms exposed of
Dependents of Obstetrics , (determined by X-rays (determined
Act i ve Duty , Gynecology, laboratory test by X-ray request
Re ti red , or Pediatrics , or request slips) silps) for each

• Dependents of Other. for each pat ient patient whose
Retired and whose record was record was chosen.
Surv ivors. chosen.
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Exhibit 111— 7

Sample Projection of Sampled Unit Va lues
to the Un i verse of All Patients

(A) (B) (C) (D) (E ) (F)
Row Patient Type Total Sampled Samp led Projected

Patients Patients Unit Va l ues Values

Active Duty

1 Medical 425 57 7967 59403 9.3
2 Surgica l 1363 160 8751 74548 11.7

3 Obstetrics 187 25 3122 23353 3.7
1. Gynecology 48 8 807 1.842 .8

5 Other 33 1 27 891 .1

Dependents of
Active Duty

6 Med ical 195 28 3153 21958 3.4

7 Surg ical 598 80 4280 31993 5.0

8 Obstetrics 1084 239 27489 216692 33.9
9 Gynecology 290 33 1945 17092 2.7
10 Pediatrics 536 61 5360 47098 7.4
11 Other 2 0 0

Retired
12 Medica l 271 26 4008 41776 6.5

13 Surg i cal 179 24 3193 23814 3.7
14 Gynecology 2 0 0 0

15 Other 2 0 0 0

Dependents of Retired

16 Med ical 220 22 2886 28860 4.5

17 Surg i cal 323 43 2591 19463 3.0

18 Obstetrics 78 10 1808 11.102 2.2

19 Gynecology 152 22 1816 12547 2.0

20 Pediatrics 31 2 72 1116 .2

21 Other 0 0 0
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- Columns (B), (C) and (D) are known.

- In row 1 only: Divide the number in column (B)
(425 )  by the number in column (C) (57)

- Multiply the result above (7.456) times the number
in column (D) (7967). This result (59403) is the
projected value. This calculation is a simple
proportion stating that if 57 patients required
7967 unit values, then 425 patients must require
59,403 unit values (7,967/57 59 ,403/425).

- Repeat this process for rows (2) through (21).
Perform this analysis for both unit values and
films exposed for each patient type.

• Step 8. Determine the percentage distribution of the
pro)ected unit values and films exposed among the
patient types (Column (F)). This is accomplished
separately for unit values and films exposed by summin

• the projected values (Column CE) rows (1) through (21)
for all patient types and dividing the projected value
for each patient type by this sum (e.g. column (B), row
(1) divided by the sum of column (E), then row (2)
divided by the sum of column (E), etc.). The sum of
Column (F) then should be 1.0 (100%).

• Step 9. Obtain from the department of Pathology, the
total CAP weighted unit values produced during the base
year broken down into the following three categories:

- Inpatient

- Outpatient

- Quality Control and Standard

The CAP workload reporting system is organized along
these lines so that this data is readily available.

• Step 10. Determine the total CAP weighted values
actually produced in the department of Pathology in the
base year applicable to inpatients. Tests performed for
quality control and standard are necessary and are a
product of the department but are not readily
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identifiable to either inpatients or outpatients.
Therefore the actual CAP values of tests performed for
these purposes must be allocated between inpatients and
outpatients. This is accomplished as follows:

- Add together the CAP units produced specially for
inpatients and outpatients (from Step 9)

- Divide the CAP units produced for inpatients (from
Step 9) by the above sum. This fraction is that
proportion of the CAP values produced for quality
control and standard applicable to inpatients

- Multiply the above fraction times the total CAP

- : values produced for quality control and standard

- Add the number obtained above to the CAP values
produced for inpatients (from Step 9). The result
is the total CAP values, including quality control
and standard , applicable to all patient stay and
delivery patient types served during the base year

• Step 11. Obtain from the department of Radiology, the
total number of films exposed during the base year
broken down into those exposed for inpatients and those
exposed for outpatients. This information should be
readily obtainable.

• Step 12. It is assumed that the CAP weighted units and
the tu rns exposed during the base year were actually
required by all the patients served during the same base
year. It is then necessary to determine the allocation
of these actual outputs produced among the various
patient classes. Steps 10 and 11 resulted in a
breakdown of these actual products into two broad
classes of patients. It is then necessary to further
allocate this workload among the categories of patients
within these two broad classes. Step 8 yielded
sufficient information to accomplish this task. The
total CAP values associated with inpatients are to be
allocated among the various classes by multiplying the
percentages obtained in Step 8 times the actual total
CAP values. That is:
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— ~ - - Multiply the percentage in column (F), line (1) of
Exhibit 111-7 times the actual total inpatient CAP
values (including quality control and standard or
the result of Step 10). The result is the amount
of actual CAP values associated with active duty
medical patient stay patient types

- Repeat the above substep for each of lines 2
through 21. Repeat this step (12) for films
exposed.

• Step 13. Divide the uni t  values and films exposed
aetermined in Step 12 by the number of patients admitted
during the base year by patient type (Column (B)). The
results are the coefficients of the departments of
Pathology and Radiology applicable to the various
patient types.

• Step 14. Pull a sample of outpatient records. This is
accomplished in the following manner:

- Count the number of shelves or drawers on or in
which outpatient records are stored.

- Determine the number of records which must be
sampled from each shelf or drawer by dividing 1200
(expected minimum number of records which must be
sampled to get an unbiased sample of patients which
yields a sufficient number of patients in each
patient class) by the number of shelves or drawers.

- From each shelf or drawer , randomly select the
number of records determined above.

• Step 15. Select outpatient clinic visits to be
sampled. Bach record may contain more than one instance
of a visi t to a clinic in the base year. Therefore, the
sampler must randomly select one visit.

• Step 16. Repeat Step 4 above.

• Step 17. Record the total unit values and films exposed
associated wi th the chosen clinic visit from the record
of treatment.
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• Step 18. Repeat Steps 6 through 13 above for ambulatory
clinic visit patient types. The results are the
coefficients of the departments of Pathology and
Radiology applicable to ambulatory clinic visit patient
types.

:1 Technical Issues. The techniques described in Steps 1
through 1~ above are relatively straightforward on the surface,
but in practice are somewhat more difficult. The calculation of
the coefficients of the departments of Pathology and Radiology is
based on relatively complete and accurate data from patient
medical records. A significant complication for this is the
nature of the clinical laboratory workload reporting system .

A valid set of coefficients of the department of Pathology
depends upon completing Step 5 accurately. This assumes that all
laboratory tests performed for a patient are reported in the
medical record and that it is possible to accurately count the
CAP weighted units associated with each test. As to the first
assumption, most, but not all , tests performed on inpatients are
reported in the clinical record. The same cannot be said about
outpatient records. In the case of clinical records, it can be
reasonably assumed that the incidence of miss ing reports of
laboratory tests performed is a random variable. If this is
true , then the allocation of actual Pathology workload to actual
patients (Step 9) accounts for that missing data.

In the case of outpatient records, it is more often true than
not that reports of laboratory tests are missing from the file.
In practice, then, it is necessary to attempt to read from the
report of care, the tests that were ordered. It is then assumed
that the tests ordered were performed. This is considered the
“best” technique of sampling laboratory (and radiology)
departmental products associated with individual patient types.
The potentially serious error inherent in this technique is
mi tigated somewhat by the fact that only a very small number of
types of tests are often performed for outpatients. The most
common of these are throat cultures, pap smears and urinalyses
(with routine microbiology) with complete blood counts (with and
without differentials), veneral disease tests, and some common
chemistry functions (liver function and electrolytes) somewhat
less common .

As to the second assumption concerning Step 5, it is quite
difficult to accurately count the number of CAP weighted units
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THE ORKAND CORPORA TION

associated with each test. The nature of the present reporting
system is such that only tests performed are reported in a
medical record , not CAP weighted units. Therefore it is
incumbent upon the analyst to determine the CAP weighted units

¶ from reports of tests. The best recommendation is to enlist the
services of laboratory personnel. Their expertise and knowledge
would make this task far easier. Barring that, it is Important
to understand some of the factors and complications inherent in
counting CAP weighted units from laboratory test reports.

First, tests are reported on a number of different forms.
Exhibi t 111-8 lists the standard forms. SF 546 through 556 are
usually found attached to SF 545 which is easily distinquished as
it is yellow. SF 515 and SF 518, however , are full size forms
found elsewhere in the record. These should not be overlooked.
Each form may contain one or more reports of tests performed .
Each test on each form must therefore be counted.

Another complication is the degree of automation of the
laboratory. Typically, complete blood count (CBC) tests and
chemistry tests may be automated. Whether a laboratory has such
equipment affects the CAP weighted units associated with the
tests. For example, a CBC performed on a Coulter S is worth 3
CAP weighted units. But the same test performed by a technician
may be worth 14 units. It is essential then to know what
equipment the laboratory uses, the tests that are performed on
this equipment , the unit values for each test, and the format in
which the tests are reported (the CBC performed on the Coulter S
is usally reported on a form separate from SF 549).

The third difficul ty, associated with the above complication ,
is that tests that can be performed on a machine are, in fact,
sometimes performed by hand. This is especially true when the
test is performed during other than normal duty hours. Usually
this can be determined from the test report. Handwritten results
usually indicate that the tests were performed by hand. Reports
of tests performed on machines are usually printed by the machine
and easily recognizeable.

A fourth difficulty is that automated tests and non-automated
tests may be reported on the same form. This is true of a CBC
with differential. The CBC performed on a Coulter S will be
reported on a preprinted form. But the differential , performed
by hand, will also be reported on the same form .

111-29

I~l1_ -- 

—-  - - 

~~ 

- -



_ _ _ _ _ _ _ _ _ _ _ _ _  - - 

~~~ 
_ _ _ _  _ _ _ _ _

I’

ExhIbit 111—8

List of Laboratory Test Report Forms

SF 514 Cl inical Record——Laboratory Reports

SF 545 Cl inical Record-—Laboratory Display

SF 546 Chemistry I

SF 547 Chemistry II

SF 548 Chemistry III (Urine)

SF 549 Hematology

SF 550 Urinalysis

SF 551 Serology

SF 552 Parasitology

SF 553 MIcrobiology I

SF 554 Microbiology II

SF 555 Spinal Flu id

SF 556 Ininunohemato logy

SF 557 Miscellaneous

SF 515 Cl inical Record--Tissue Examination

SF 518 Clin ical Record—-Blood Transfusion
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The major issue concerning Radiology films exposed is the
nature of the weighting scheme . Unlike the CAP system, there is
no common system for valuing X-ray examinations. The number of
films normally exposed per examination is a function of the
Chief , Radiology . It is he who sets the policy as to how many
views will normally be taken for each examination. Each view

-t (lateral, oblique, etc) constitutes one film exposed. Therefore,
- it is important to obtain a list from the department of Radiology

in each hospital detailing the examinations and the normal number
-

~ 

- of films exposed for each.
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3.1.4 Coefficients for Pharmacy

The department of Pharmacy provides drugs and sterile
products directly and indirectly, through nursing wards, other
hospital departments and clinics , to patients. The product
output of Pharmacy is defined as prescriptions. However , in
order to relate the utilization of Pharmacy resources to the
product output, a system of weighting various Pharmacy work units
is used. This system developed by the pharmacy consultants to
The Surgeons General of the three military services weights ward
bulk orders, clinic bulk orders, sterile product preparations and
unit dose ward preparations in terms of prescriptions based on
the technician time required to fill one prescription . This
system is as follows:

• A prescrip tion equals one (1) full work unit.

• A ward or clinic bulk order work unit equals 20% (or .2)
of a prescription.

• A sterile product preparation equals three (3)
prescriptions.

• A unit does preparation equals 30% (or .3) of a
prescription

The pharmacy typically maintains records of:

• The number of new regular prescr iptions filled , to
include the amount of additiona l time required to fill
more complex prescriptions (expressed as “addi tional
work units” equivalent to the time required to fill
another prescription).

• The number of refilled prescriptions.

• The number of controlled prescriptions issued .

• The “work units” associated with filling ward and clinic
orders (where one work unit 20% of a prescription).

• The number of sterile products prepared .

• The number of unit dose drugs prepared.
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The pharmacy further maintains the prescription slips (regular,
refill and controlled), the actual ward and clinic bulk orders
(with work units recorded on each order), the request for sterile
products (with the actual products prepared recorded on each
request), and medication profiles of patients for unit dose
preparations. It is usually possible, then, to determine for all
types of work units (prescriptions, bulk orders sterile products
and unit doses), the service and service measure patient type
receiving the product outputs of the department of Pharmacy.
This may be determined as all prescriptions are issued to
outpatients and include a physician ’s signature (which physician

-is assigned to a particular clinic associated with a particular
service such as medical, surgical , etc.); clinic bulk orders are
issued to service specific clinics; ward orders are issued to
primarily service specific inpatient departments; and sterile
products and unit doses are issued to particular patients
(generally inpatients).

Depending on data availability, it may also be possible to
specify sterile products and unit dose as to beneficiary as well
as service and service measure. In some hospitals, the requests
for sterile products and/or the unit dose medication profiles are
imprinted with a patient name and other data includ ing
beneficiary status. In other hospitals, this data is not
maintained . All other types of pharmacy work units may generally
not be specified as to beneficiary. The only way to allocate the
~ë~artment of Pharmacy product outputs to specific beneficiarypatient types is to use the percentage distribution of
beneficiary types within service and service measure categories.

The techniques to use to calculate the coefficients of the
department of Pharmacy applicable to specific patient types are
as follows:

Prescriptions. It is necessary to sample both regular and
controlled prescriptions since the distribution among patient
types is different for each (statistically tested at one site and
found significant). Refills and “additional work units,”
however , may be considered as distributed in the same ratio as
regular prescriptions. The techniques for sampling and
allocating regular and controlled prescriptions are identical and
involve the following steps:

• Step 1. Ascertain the total number of prescriptions
filled during the base year. Example: 120,000.
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• Step 2. Since these prescriptions can only be
distributed among service, ambulatory clinic visi t
patient types, only 400 need to be sampled. Divide the
number of total filled prescriptions by 400. Example:
120,000/400 300. The result (300) is the interval
rate for choosing prescriptions to be sampled.

• Step 3. Randomly select a number between 1 and the
number obtained above (300). Example: 249.

• Step 4. Count, from the first prescription filled in
the base year up to the number obtained above (249).
Choose that prescription.

• Step 5. Note from the physician’s signature (signature
registers are available in the Pharmacy), the clinic of
origin of the patient receiving the prescription . This
is determined from the physician as he is usually
assigned to a particular clinic. In exceptional cases,
the clinic itself may be identified on the prescription
as well.

• Step 6. Count another interval rate number (300) of
prescriptions and choose another (549). Repeat Step 5.
Continue sampling until all prescriptions have been
chosen.

• Step 7. Aggregate prescriptions into service
categories. It is expected that some prescriptions will
have originated in a dental clinic. Include these as a
seventh service category.

• Step 8. Determine the percentage distribution of the
sampled prescriptions among the service categories.
That is:

- Sum the number of prescriptions found in all
service categories (should be 400)

- Divide the number of prescriptions aggregated into
the medical service by the above sum. The result
is the percentage of the sampled prescrip tions
which were found to be applicable to medical
ambulatory clinic visit patient types
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- Repeat the above step for the remaining six
categories (including dental)

• Step 9. Repeat Steps 1 through 8 for controlled
prescriptions.

• Step 10. For regular prescriptions , take the total
number of regular, refill and “additional work unit”
prescriptions filled during the base year and apply the
percentage distributions obtained in Step 8 to this
total. That is, using the percentages found in Step 8,
multiply each by the total of all regular prescriptions
actually filled during the year. The results are the

• total prescriptions actually filled during the base year
(which presumably were necessary to serve all actual
ambulatory clinic visit patients during the same period)
allocated among the seven service categories.

• Step 11. Repeat Step 10 for the total controlled
prescriptions actually filled during the base year.

An alternative to Steps 2 through 6 exists, however, which is
somewhat more convenient. In this alternative , it is not
necessary to sample systematically from the universe of all
prescriptions but rather from discrete sub-sets (or clusters) of
that universe. The steps to follow in this alternative procedure
are as follows :

• Step 2(A). Since prescriptions are usually bundled in
groups or 1000, randomly choose four bundles from the
total number of bundles of prescriptions filled during
the base year. Example: 120 (120,000 prescriptions/1000
prescriptions per hundle).

• Step 3(A). Randomly select a number from 1 to ten.
1~xample: 6

• Step 4(A). Take one of the four bundles and count from
the tirst prescription in that bundle up to the number
obtained above (6). Choose that prescription .

• Step 5(A). Repeat Step 5 above.
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• Step 6(A). Count 10 more prescriptions and choose that
tenth one. Repeat Step 5(A). Continue sampling until
all prescriptions in the first bundle have been
sampled. Repeat steps 4(A) through 6(A) for the other 3
bundles. After all four bundles have been sampled , 400
data observations have been recorded and the procedure
continues from Step 7 above.

Bulk Orders. It is expected that ward and clinic bulk orders
will be aggregated together and ordered in date sequence. This
means that there will be 365 groups of bulk orders unsegregated
into ward and clinic orders. If unsegregated , only one sample of

• size 800 need be taken. If segragated, two samples of size 400
each must be taken. This methodology assumes unsegregated orders
although the techniques described below would not be different if
two instead of one sample were chosen.

• Stey 12. Determine the total number of orders processed
during the year. This may be known. If not, select a
specific month of the base year randomly. Count the
number of orders processed during the month (Example:
213) and multiply by 12 which yields an estimate
(Example: 2,556) of the total number of orders
processed during the year.

• Step 13. Take the number obtained in Step 12 (2,556)
• and divide by 800 to yield an interval rate for sampling

orders (Example: 3).

• Step 14. Randomly select a number between 1 and the
number obtained in the above step (Example: 2).

• Step 15. Count the orders from the first processed to
the number obtained in Step 14 and choose that order .

• Step 16. Record from the chosen bulk order , the ward or
clinic which placed the order and the number of work
units required to process the order . Both should be
identified on the bulk order request.

• Step 17. Count the interval rate number of orders to
choose the next order and repeat Step 16. Repeat this
step until all bulk orders have been sampled.
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• Step 18. Aggregate all work units into the wards and
ci-inics.

• Step 19. Aggregate all clinics work units into service
categories.

• Step 20. Repeat Steps 8 and 10 for all clinics bulk
orders work units processed.

• Step 21. Aggregate work units processed to medical
wards, obstetrics wards, pediatrics wards and “other”
wards into service categories.

• Step 22. It may be necessary to allocate work units
• processed to surgical wards (including operating suite ,

male surgical ward, female surgical ward) into surgical
and gynecology service patient types. This is
accomplished as follows:

- Take the work units processed to each surgical ward
(operating suite, male surgical , female surgical).
Example: 200 to operating suite , 300 to male
surgical, 500 to female surgical.

- Obtain the Med-260 report (available from the
Patient Administration Office at the facility) and
determine the number of patient days spent in the
facility by surgical patients who were female
(Example: 200) and by all gynecology patients
(I~xample: 300). The sum of these two numbers
equals the demand for bulk order work units
processed to the female surgical ward.

- Determine the work units processed to surgical
wards applicable to gynecology. This equals the
percentage of total demand for the female surgical
ward applicable to gynecology patients (gynecology
patient days divided by total patient days in the
ward, or, in the example 300/500 — 60%) times the
work units applicable to this ward (500; 60% x 500
300); plus the percentage of total surgical plus

gynecological patients (Example: 200 surgical and
100 gynecology patients — MJ(J) who are gynecology
patients (100/300 — 33.3%) times the work units
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applicable to the operating suite (200; 33.3% x
200 = 6 7) .  These two figures added together equal
the total work units processed to surgical wards
which are applicable to gynecology patients (300 +

67 = 367 work units applicable to gynecology
patients).

- Determine the work units processed to surgical
wards which are applicable to surgery patient
types. Take the total work units processed to
surgical wards (1,000) and subtract the amount of
these units applicable to gynecology patients
(367 1 .  The result (1,000 - 367 = 633) equals the
work units applicable to surgical patients.

• Step 23. Determine the percentage of the total sampled
ward bulk order work units, the work units determined
for each of the service categories bears. That is, of
the total work units sampled, what percentage are
med ical, what percentage are surgical , etc. (See Step 8
above)

• Step 24. Take the total ward bulk order work units
processed during the base year and apply the percentage
distributions obtained in Step 23 to this total (see
Step 10 above). The resulting figures are the total
actual ward bulk order work units produced during the
base year applicable to specific service , patient stay
patient types and must be allocated to specific
beneficiaries within the service , patient stay
categories .

Sterile Products. Depending on data availability these
products may be allocated directly to specific patient types
(beneficiary x service x service measure) as follows:

• Step 25. Ascertain the total number of requests for
sterile products processed during the base year. This
does not equal the total sterile products prepared
because each request may contain from one to six or more
sterile products prepared. This may be accomplished in
the same manner as in Step 12 above. (Example: 8,000.)

• Step 26. Take the number obtained in Step 25 and divide
by BOO to yield an interval rate for sampling sterile
products (Example: 10).
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• Step 27. Repeat Steps 14 and 15.

• Step 28. Record from the sterile product request the
specific patient type by cross-referencing the
beneficiary category imprinted on the request, the

I - physician ordering the product and the ward to which the
product was delivered .

• Step 29. Associate with the patient type, the number of
sterile products actually prepared . This may be
determined usually from the reverse side of the request
form. Each sterile product delivered is usually
recorded on the reverse of the request by a control
number or merely listed.

• Step 30. Count the interval rate number of requests to
choose the next request and repeat steps 28 and 29.
Repeat Step 30 until all sterile product orders have
been sampled.

• Step 31. Aggregate all sterile products delivered into
specific patient categories.

• Step 32. Determine the percentage distribution of the
sampled sterile products delivered among the specific
patient types. That is first sum the number of sterile
products aggregated by patient type (from Step 31).
Then divide the number of sterile products aggregated
into active duty, medical patient types by the sum,
those aggregated to active duty surgical patient types
by the sum , etc. (See Step 8).

• Step 33. Apply the percentages found above to the total
actual sterile products processed during the base year
(See Step 10). The results are the total sterile
products applicable to particular patient types.

If the sterile product records do not identify the beneficiary
status of the patient, alternative procedures must be used.
Specifically these procedures are identical to Steps 12, 13, 14,
15, 16, 17, 21, 22, 23 and 24 substituting sterile products for
ward bulk drug orders.

Unit Dose Preparations. Unit dose programs are essentially
optional in each hospital. Some have one and some do not. If
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one exists, however, it is necessary to sample and allocate these
work units to individual patients. A medication profile is an
essential ingredient of a unit dose program. This profile is a
record of medications ordered for and delivered to each
individual patient. One profile usually records all medications
for one episode of care (i.e., one patient stay). Like sterile

• products, the patient class (including beneficiary status) is
usually ascertainable from the profile. Therefore, these
products may be allocated directly to specific patient types as
follows:

• Step 34. Ascertain the total number of unit dose
pro~i1es processed during the base year. This does not
equal the total unit doses prepared because each profile
may contain from one to hundreds or more unit doses
prepared. This may be accomplished in the same manner
as in Step 12 above. (Example: 8,000.)

• Step 35. Take the number obtained in Step 25 and divide
by Boo to yield an interval rate for sampling unit dose
profiles (Example: 10).

• Step 36. Repeat Steps 14 and 15.

• Step 37. Record from the unit dose profile the specific
patient type by cross-referencing the beneficiary
category impr inted on the profile , the physician• ordering the medications and the ward to which the unit
doses were delivered .

• Step 38. Associate with the patient type, the number of
unit doses actually administered. This number is either
recorded on the profile or it must be calculated by
summing the record of individual unit doses administered.

• Step 39. Count the interval rate number of profiles to
choose the next profile and repeat steps 37 and 38.
Repeat Step 39 until all profiles have been sampled.

• Step 40. Aggregate all unit doses sampled into specific
patient categories. -
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• Step 41. Determine the percentage distribution of the
sampled unit  doses prepared among the specific patient
types. That is first sum the number of unit doses
aggregated by patient type (from Step 40). Then divide
the number of unit doses aggregated into active duty,
medical patient types by the sum, those aggregated to
active duty surgical patient types by the sum, etc.
(See Step 8).

• Step 42. Apply the percentages found above to the total
actual unit doses prepared during the base year (See
Step 10). The results are the total unit doses
applicable to particular patient types.

If the unit dose profiles do not identify the beneficiary status
of the patient, alternative procedures must be used.
Specifically these procedures are identical to Steps 12, 13, 14 ,
15 , 16 , 17, 21, 22, 23 and 24 substituting unit doses for ward
bulk drug orders.

Consolidation. At this point , all of the various work units
of the department of Pharmacy must be weighted, allocated to• specific patient types, summed by’type and then divided by total
patients by type to determine the coefficients. The following
steps are needed to accomplish this:

• Step 43. Consolidate ambulatory clinic visit pharmacy
work units first. From Step 10, the number of
prescriptions applicable to service , ambulatory clinic
vis it patients for the base year is known. Also the
number of patients by type is known. In the example at

-

• 
Exhibit 111-9 , column (b) is known. To complete column
(c), allocate the known prescriptions allocated to
medical service among the four beneficiaries in the
ratio each bears to the total. This is accomplished by
dividing the number contained in column (b) row (1), by
the total of column (b) rows (1), (6), (12) and (16) and
multiplying this percentage times the total
prescriptions allocated to medical service (from Step
10). The result of this calculation is a number in
column (c), row (1). Column (c), row (6) may be
completed by dividing the number in column (b) row (6)
by the above sum of column (b) i ows (1), (6), (12) and
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Exhibit 111 -9

Sample Worksheet to Determine the Coefficients of the Department
of Pharmacy to Specific Ambulatory Clinic Visit Patient Types

Patient Numbers of Controlled Clini c Orders

Type Cl in ic  Visits Prescriptions Prescriptions Total Average
Unwel ghted Weighted

(a) (b) (c) (d ) (e) (f )  (g) (h)

Act Ive Duty

I. Nedical

2. SurgIcal

3. Obstetrics

~i. Gynecology

5. Other

Dependents of
Active Duty

6. PiecIcal

7. SurgIcal

8. Obstetrics

9. Gynecology

10. PedIatrics

I I .  Othe r

Retired
12. MedIcal

13. Surg Ical

U3. Gynecology

15. Other

Dependents of
Retired
16. MedIcal

Il. Surgical

18. Obstetrics

19. Gynecology

20. PediatricS

21 . Other

111-42
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(16) and multiplying this percentage times the total
prescriptions allocated to medical service (again from

• Step 10). Repeat these calculations for all other
medical , ambulatory clinic visit beneficiary
categories. Repeat a similar calculation for surgical
patients using column (b) rows (2), (7), (13) and (17).
Repeat calculations for all other service types as
follows:

- Obstetrics patients: rows (3), (8) and (18)

- Gynecology patients: rows (4), (9), (14) and (19)

-t - Pediatric patients: rows (10) and (20)

- Other patients: rows (5), (11), (15) and (21)

• Step 44. Repeat Step 43 for controlled prescriptions
(obtained from Step 11).

• Step 45. Repeat Step 43 for clinic orders (obtained
r~om step 20).

• Step 46. Multiply each number obtained in Step 45 by .2
tO complete column (1).

• Step 47. Add columns (c), Cd), and (f) in each row to
~~mp1ete column (g).

• Step 48. Divide each number in column (g), by the
corresponding number (i.e., on the same row) in column
(b) to complete column (h). These numbers in column (h)
are the coefficients of the department of Pharmacy
applicable to specific ambulatory clin ic vis it patient
types.

Consider Exhibit 111-10. If the beneficiary status of each
patient using sterile products and unit doses were known (i.e.
from Steps 33 and 42 not the alternatives), columns (b), Cc),
(d) and (h); rows (15 through (21) are known. To complete the
construction of the coefficients of the department of Pharmacy
a itcable to all patient stay and delivery patient types, use
t following procedures:
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• Step 49. To construct column (e), take the numbers in
column (d), obtained from Step 33, and multiply each by
the factor 3.

• Step SO. Repeat Step 43 to construct column (f) of
• ~xh1D1t 111-10 , using the percentage distribution ofcolumn Cc) to allocate the work units obtained in Step

24 to specific beneficiary categories. That is:

- Sum column Cc) rows (1), (6), (12) and (16) of
Exhibit 111-10

- Divide the number in column Cc) row (1) by this sum

- Multiply the dividend obtained above times the
number of ward bulk orders aggregated into the
med ical service category obtained in Step 24. The
result of this calculation is entered in column
(f), row (1)

- Divide the number in column (c) row (6) by the sum
of column (c) rows (1), (6), (12), and (16)

- Multiply this dividend times the number of ward
bulk orders aggregated into the medical service
category (from Step 24). The result is entered in
column Cf), row (6)

- Repeat this procedure using column Cc) rows (12)
and (16) to complete column (f) rows (12) and (16)

- Repeat this procedure for the other service
categories as follows:

•• Surgical patients - rows (2), (7), (13) and
(17)

•• Obstetrics patients - rows (3), (8) and (18)

•• Gynecology patients - rows (4), (9), (14) and
(19)

•• Pediatrics patients - rows (10) and (20)

•. Other patients - rows (5), (11), (15) and (21)
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• Step 51. Multiply each number in column (f) by a factor
of .Z to construct column (g).

• Step 52. To construct column Ci); multiply each number 
-

•

in column (h) by a factor of .3.

• Step 53. To construct column Ci), sum columns Ce), (g)
and (1) across rows.

• • Step 54. Divide each number in column (j) by the
c~~responding number (i.e., on the same row) in column(b) to complete column (k). These numbers in column (k)
are the coefficients of the department of Pharmacy
applicable to specific patient stay and delivery patient

• types.

If, however, the beneficiary status of patients receiving sterile
products and/or unit doses is not known, an alternative technique
is necessary. At the very least, the total actual sterile

• products and unit doses allocated to each of the six service
categories is known. To complete columns Cd) and (h) of Exhibit
111-10 , then, follow the same procedure described in Step 50
substituting column Cd) for column (f) in the case of sterile
products; and column (h) for column (f) in the case of unit doses.

Technical Issues. The product output of the department of
Pharmacy is one of the hardest to define and allocate to the
various patient classes. The weighted system used in this
methodology lends much toward a definition of a homogenous
product output. But the data systems used by various pharmacies
is a great obstacle to accurate allocation.

Concerning the output definition , some hospital pharmacies
utilize even more work measures than is accounted for in this
methodology alone. For example, some pharmacies prepack certain
non-prescription drugs which are commonly demanded by a

• relatively large number of patients. These prepacks, often
called handouts, are reported as separate work units. In order
to simplify an already complicated methodology , it is recommended
that t-hese work units be lumped with prescriptions and treated
accordingly.

111-46
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Another issue is that there are two types of controlled
drugs. Schedule II drugs are hard narcotics (codeine, morphine ,

-

• etc.) while Schedule III , IV and V drugs (usually grouped
together) are controlled because they are often abused. Examples
of this latter group are amphetimines and barbi turates and
include librium and valium . The former group of controlled
substances are used rather infrequently but the latter are not.
When the methodology refers to a sample of controlled
prescriptions it refers to prescriptions for Schedule III , IV and
V drugs. The Schedule II drugs should not be sampled but the
total prescriptions for these drugs should be included in the
total of all actual controlled prescriptions filled during the
base year. Again, this technique is merely simplifying .

As for the allocation, this methodology presupposes that most
workunits can not be specifically identified with beneficiary
categories. In fact, in some hospitals, no workunits can be so
identified . These facts result in less accurate coefficients.
This obtains because the only way to allocate work units to
beneficiaries assumes that each beneficiary class utilizes the
products at the same rate as any other beneficiary class.

A final technical issue is pharmacy recordkeeping systems.
Each pharmacy has virtually its own unique system. Fortunately
there are enough common elements so that the methodology is
useful. For example, all pharmacies use the same prescription
form, bulk drug order forms are essentially similar , and sterile
product requests contain basically similar information. But the
different structures has left its mark on this methodology in the
form of alternative sampling procedures for sterile products and
unit doses.
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3.1.5 Coefficients for Food Service

The department of Food Service provides meals for patients ,
hospital staff and patient guests. The defined product output of
the deparment of Food Service is meals served. Since no meals
are required by inpatient clinic visit and ambulatory clinic
visi t patient types, the coefficients of the department of Food
Service apply only to patient stay patient types.

• The Table of Coefficients relates the utilization rate of
departmental products by patients only. Therefore, all
non-patient meals are ignored in this computation but accounted
for separately in the methodology . The coefficients of the
department of Food Service applicable to individual patient types
are constructed as follows.

• Stey 1. Multiply the coefficient of the department of
Medical Hospitalization applicable to active duty
medical patient stay patient types by 3. This
calculation merely states that if each patient spends X
number of days (the coefficient of Medical
Hospitalization) in the hospital , he will consume 3
times X meals dur ing that period. The result is the
coefficient of the department of Food Service applicable
to active duty medical ptient stay patient types.

• Step 2. Repeat Step 1 for all other medical patient
stay patient types

• Step 3. Repeat Steps 1 and 2 for :

- Surgical and Gynecology patient stay patient types
and the department of Surgical Hospitalization I

- Obstetrics delivery patient types and the
department of OB/GYN Hospitalization

- Pediatrics patient stay patient types and the
department of Pediatrics Hospitalization

- Other patient stay patient types and the department
of Other Hospitalization or Medical Hospitalization
(whichever is utilized by these patient types)
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Non-patient meals must be accounted for to calculate a
• marginal cost. These meals do affect the available capacity of

the department of Food Service. A measure of non-patient meals
must be calculated, then, that can be used in the marginal cost
calculation (Chapter IV). This measure is the number of meals
per staff member per month. Since additional patients may
necessitate additional staff resources, this measure indirectly
relates non-patient meals to patients. As additional patients
necessitate additional staff, this additional staff generates
increases in the product output of the department of Food Service.

To construct this measure proceed through the following steps:

• Step 4. Obtain the average staff and the average number
ot non-patient meals (non-patient rations times 3)
served per month over the base year. Include guest
meals with staff meals. The former is usually very
small relative to staff meals and is simplifying to
group them together.

• Step 5. Divide the average number of meals by the
average staff. The result is the expected number of
meals to be consumed per month by the hospital staff.
Use of this factor is discussed in Chapter IV.
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3.1.6 Coefficients for Ambulance Service

• The Ambulance Service provides emergency and routine
transportation of patients to and from the hospital and routine
transfer and delivery of departmental products of other product

• centers. The specified product output of this department is
runs. A run is further defined as the actual transportation of a
patient or departmental product to or from the hospital. It has
been found that the Ambulance Service transports only inpatients
and primarily products of the department of Pathology. Patient
transportation requires an attending emergency medical technician
with a driver , while the transport of laboratory tests requires

• only the driver . To equate these types of movements , therefore,
the transportation of a patient is defined as one (1) full run
while the transportation of a non-patient is defined as only .5
of a run.

The calcultion of the coefficients of this department can be
rather simple or quite complicated . A complicated technique,
however , does not materially affect the coefficient or the• marginal cost calculations. Therefore the simple technique is as
follows:

• Stey 1. Obtain from the Ambulance Service the number of
patient runs and the number of non-patient runs during
the base year .

• Step 2. Multiply the total non-patient runs by .5 and
add this product to the patient runs.

• Step 3. Divide the sum obtained in Step 2 by the total
number of patient stay patient types served during the• base year (IPDS data). The result is the coefficient of
the department of Ambulance Service applicable to each
and every patient stay and delivery patient type.
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3.1.7 Coefficients for Linen

The depar tment of Linen dis tributes clean linen to and
receives soiled linen from the departments , and arranges for the
exchange of clean for soiled linen from the central laundry. The
department of Linen is also responsible for the repair and
replacement of damaged or non-usable linen inventory. The

• product output of the department of Linen has been specified as
pieces of linen.

This depar tment is an indirec t produc t center and, as such,
provides its produc t output to other depar tments of the

H hospital. The allocation of the product outputs of the
H department to specific patient types, then depends on the

utilization of the product output of Linen Service by these
depar tments, then the subsequent utilization of the product
outputs of these other departments by specific patient types.
That is , the produc t output of the depar tment of Linen is an
input to the product output of the other departments and the
number of pieces of linen used by particular patient types is a
direct function of their utilization of the products of these
direct product centers. The techniques used to allocate linen to
particular patient types, therefore , rests on determining the
number of pieces of linen required for each product output of
each direct care or ancillary depar tment, multiplying these
factors by the coefficien ts of these depar tments applicable to
specific patient types , then summing these produc ts across
patient types. The steps in this process include the following:

• Step 1. Determine the total number of pieces of linen
delivered to each hospital department in the base year .
If records to this effec t are not regularly maintained ,
this information must be estimated through sampling .
Generally, the department of Linen Service maintains • -

linen requests rece ived from the other hosp ital
departments. And these are usually maintained on a
monthly basis. Randomly choose four months of requests.

• Step 2. From each request in each of the four months
record the hospital department placing the request and
the number of pieces of linen actually delivered.

• Step 3. Aggregate the data recorded in Step 2 into the
categories identified in column (A) of Exhibit 111-11.
Put these aggregated data in column (B).
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• Step 4. Sum column (B)

• Step 5. Obtain, from the Supplemental Med-302 report,
the total number of pieces of linen delivered during the
base year.

• Step 6. Divide the number obtained in Step S by the
number obtained in Step 4. This is a blowup factor to
estimate the actual distribution of pieces of linen
among the departments from the sample distribution.

• Step 7. Complete column (C) of Exhibit 111-11. This is
accomplished by multiplying the numbers on each and
every line of column (B) by the blowup factor obtained
in Step 6. The sum of column (C) should equal the

• number obtained in Step 5.

• Step 8. Complete column (D) with the total actual
products of each department in column (A) during the
base year (e.g. total medical bed days, total Pathology
CAP weighted units, etc.)

• Step 9. Divide column (C) row (1) by column CD) row (1)
and enter the result in column CE) row 1. This number
is the pieces of linen required per product output (bed
day) of the department of Medical Hospitalization .

• Step 10. Repeat Step 9 for each row to determine the
pieces of linen per product output of each department .

• Step 11. Multiply column CE) row (1) of Exhibit Ill-il
times the coefficient of the department of Medical
Hospitalization applicable to active duty medical

• patient stay patient types. Insert the result in column
(B) row (1) of Exhibi t 111-12. This result is the• amount of products of the department of Linen Service
passing through the depar tment of Medical
Hospitalization to these patients.

• Step 12. Repeat Step 11 for dependents of active duty
by multiplying the number in column CE) row (1) times
the coefficient of the department of Medical
Hospitalization applicable to dependents of active duty
medical patient stay patient types and insert the result
in column (B) row (6) of Exhibit 111-12.
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THE ORKAND CORPORA TION

• Step 13. Repeat Step 11 for the other two beneficiary
categories

• Step 14. Repeat Steps 11 through 13 for surgical ,
obstetrics , gynecology, pediatrics and other patient
stay patient types using the appropriate row in Exhibit
111-11 and inserting the results in the appropriate cell
of Exhibit 111-12.

• Step 15. Insert the number in column (E) row (3) of
j
~
xj
~it~

ijt 111- il into column (c) rows (2), (4), (7) , (9),
(13), (14), (17), and (19) of Exhibit 111-12.

• Step 16. Columns CD) through (I) of Exhibit 111-12 are
completed in a manner similar to Steps 11 through 14.
That is multiply the coefficients of each department
applicable to each patient type times the appropria te
number in column CE) of Exhibit 111-11.

• Step 17. Column (J) row (1) is merely the sum of row
U) c~iumns (B) through (I). Complete column (J) by
summing all columns along each row.

• Step 18. Column (IC) is completed by entering the total
number of patients served during the base year by class.

• Step 19. Column (L) is completed by dividing column (J)
row (1) by column (IC) row (1), then column (J) row (2)
by column (IC ) row (2), then column (J) row (3) by column
(K) row (3), etc. The results are the coefficients of
the department of Linen Service applicable to all
patient stay and delivery patient types.

• Step 20. Compute the coefficients of the department of
Linen Service applicable to ambulatory clinic visit
patient types. This computation is almost identical to
Steps 11 through 19 except:

- Columns (B), (C), CG), and (H) of Exhibit 111-12
are unnecessary because these depar tments do not
serve ambulatory clinic visit patient types
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THE 9RKAND CORPORA TION

- The number entered into column CD) rows (1), (6),
(12), (16) of Exhibit 111-12 is the same number as
in column (B) row (7) of Exhibit 111-11. This is

• also true for surgical , gynecology , pediatrics , and
other patient types and rows (8), (10), (ii), and
(12) respectively of Exhibit Ill-il.

There is an alternative to Steps 1 and 2 however. Some linen
services maintain stock levels for each hospital department which
use linen. These stock levels (in terms of total pieces of
linen) aggregated into the categories identified in column (A) of
Exhibi t 111-1 , can replace the sampled data in column (B) of
Exhibit Ill-il.
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THE ORKAND CORPORA TION

3.1.8 Coefficients for Medical Maintenance

The Medical Maintenance Department is a component of the
Supply and Services (or Logistics) Division , and is responsible
for repairing and/or disposing of equipment used in the
hospital. Most departmental product centers (e.g., Pathology,
Radiology, etc.) consume the services of the Medical Maintenance

• Department. Medical Maintenance is either scheduled Preventive
Maintenance (PM), or non-scheduled Reactive Maintenance (RM).
The specified departmental product output for Maintenance is jobs
completed.

Like the department of Linen Service, the department of
medical maintenance is an indirect product center. Therefore,
the allocation of its products to specific patient types is
performed using techniques similar to those used in Section
3.1.7. The specific steps in this procedure are as follows:

• Step 1. Collect the maintenance request registers for
the b~ase year period. Procedure: Obtain the
Maintenance Request Register (DA 2405 at Exhibit 111-13)
from the Maintenance Office. The Maintenance Request
Register records each job order requested from the
Maintenance Department. Each job order request is
recorded chronologically and numerically on a daily
basis. The column of most importance on the Maintenance
Request Register is column (c) “Work Requested By,”
which identifies the Departmental Product Center
requesting the maintenance service.

• Step 2. Count the number of pages (DA 2405) in the
register pertaining to job orders experienced during the
base year and divide this number into 800 (the
recommended sample size). The result, rounded upwards
to the nearest integer, is the number of job orders per
page that should be sampled in order to yield at least
800 observations. Example: assuming 170 pages, the
resulting sample size per page is 5 job orders (800/
170 a 4.71 rounded to 5)
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THE ORKAND CORPORA TION

• Step 3. Randomly choose X numbers from 1 to 27, where X
is the sample size per page determined in Step ~~~.

Example: Chooose 5 numbers from 1 to 27. The result is
the specific linesThn each page of the Maintenance
Request Register that will be sampled. Example: The
five randomly chosen numbers from 1 to 27 are 3 , 7 , 9 ,
13, and 18. Therefore on each of the 170 pages the 3rd ,
7th, 9th, 13th and 18th lines will be sampled.

• Step 4. From each line on each page determined in Step
3 , record the department requesting the maintenance work
from column C. A sample worksheet to record this data
is found at Exhibit 111-14.

• Step 5. Aggregate the data recorded in Step 4 into the
categories identified in column (A) of Exhibit 111-15.
Put these aggregated data in column (B). Ignore
maintenance requested by the departments of Medical
Maintenance, Medical Materiel and Administration . Since
the coefficients of these departments have not yet been
calculated , it is not possible to allocate the
maintenance used by these departments to patient types.
There are two ways to account for maintenance provided
these departments and both accomplish the same
objective. One way is as above, ignore this
maintenance. Another is to allocate this maintenance to
each of the other departments in the ratios that the
maintenance allocated to each department bears to the
total of all maintenance sampled less the maintenance to
these three. In the example assume that 12 requests
from these three departments were filled . These would

• be allocated to each of the other departments in the
ratio each bears to the total (9/838 x 12; 5/838 x 12;
16/838 x 12; etc.). But in projecting from columr . (B)
to column (C) of Exhibit 111-15 , it can be shown that
this allocation of the 12 will be accounted for without
resorting to the above complication . Therefore, it is
simpler to ignore the twelve.
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Exhibit 111— 1 4

Workshee t Examp le

Departmental
Product Reactionary Maintenance Hours Jobs
Centers

Medical Ward ~W /1/1 III 18

Surgical Ward /#J~# h’74# 10

Operat ing Room /1/ 1 I / l I  9

Radiology h’IJ 5

Pha rmacy f / i l  / 11/ /1/1 / 16
I

I
U
U

Maintenance f l / I  II 7

Administ ration II 2

Tota l 850

111-60



_____

1~~~

‘I
U
.
~~0
I-

• LU,...
• .0

0

I-’

• I
in

• 4)
‘~ U4) ~~~~~—

U 0.
i.

0 0.
I.)

In
.0 Uo 

_ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4’-, 4)
4) -o in

—
4’ 45C ~~~~ 4J(J oIS 

~~~~~~~~
. 4)

4’

- I S
_ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4)

4.’

I
4) I S N N 4 ’ . — —  C
.0 N — — I 5 4 5 4 ’  •
Ill 4’ — — N 4’ 45 U U U —

C — IS IS — — N UI — — — U
L 4) 45 4.1 4.1 0..... U I U C C Co ~~~E 4 ’ — — I S U) — U — — — —

~~ <4 ’  — 0 . 0 . 4’ 0 4 5  C — — — U )  45
0 . U I i f l —~~~~ 4.’ C (.)(J (J U 4) 4’IS m 0 0 0 .  — — — — U C

0. 0 U I m 0 .  — 4 J U I > . ln C — v
I) O v in ~) 0 0) 0 —  )‘. ) .> 4)

— — — 0  —— 0 —. -  0)0 ) 1- U )’~ ~~4 5 4 5  I~~~~ — 4 5~~~~~~~~~ (J 0 0 0 CU  ‘n i U’S U U Z 4 ’  I S U4 ’ O 4 ’  — I f l I S I S  4)U — . — ) IS* -  U — e u m~~~ 0 0  — E  ~- —

~5 4) 0 ) 4’ V 4) ~~~~~~~~~~~~~ 4) 15
• ~~~~~~~.0 . 0  0~~~~ U I C 0 . 0  0 4 ’ O . 0 IS .0 4.’ —

P 4)~~~~~~~~~~ V 4 ’  0 . 0> . 4 ) 4’  I S I S O E . 0  e’ 0 U
Z u~ i f l O 0 . O  Z~ n O c ~~0 . e  ~~ 0. Ia. < Q. 0 I— C
~~~~~~~~~~~ 

____ —

~~% .0~ IA ~0 0’) 0 (%I ~~ U’) .0 ~~ ~~ 0’)
~~~~~~~~~ — — — — — — — — — — — I

iiI-61

__________ - — .- — -~~~ —-- - — — —.---I-
~~ 

—~ Q- ~f lS f l~~~~~~

I ~~~~~~
-- -- -- -

~~~~~~
-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-- “--- —--- - . ~~- ---



r _ _ _  — 
— —

~~ ~~~~~~~~~~~~
—

THE ORKAND CORPORA TION

• Step 6. Sum column (B) (Example: 838)

• Step 7. Obtain from the Supplemental Med-302 reports
ulne 225), the total number of actual jobs completed
during the base year. (Example: 4590)

• Step 8. Divide the number obtained in Step 7 by the
number obtained in Step 6. This is a blowup factor to
estimate the actual distribution of jobs completed among
the departments from the sample distribution.• (Example: 4590/838 = 5 . 4 7 7 )

• Step 9. Complete column (C) of Exhibit 111-15. This is
accomplished by multiplying the numbers on each and
every line of column (B) (9, 5, 16 etc.) by the blowup
factor obtained in Step 8. The sum of column (C) should

• equal the number obtained in Step 7 (4590).

• Step 10. Complete column CD) with the total actual
products of each department in column (A) during the
base year (e.g. total medical bed days, CAP weighted
units, etc.)

• Step 11. Divide column (C) row (1) by column CD) row
U) and enter the result in column CE) row 1. This
number is the number of Medical Maintenance jobs
completed per product output (bed day) of the department
of Medical Hospitalization .

• Step 12. Repeat Step 11 for each row.

• Step 13. Multiply column CE) row (1) of Exhibit 111-15
times the coefficient of the department of Medical
Hospitalization applicable to active duty medical
patient stay patient types. Insert the result in column
(B) row (1) of Exhibit 111-16 . This result is the
amount of products of the department of Medical
Main tenance passing through the depar tmen t of Medical
Hospitalization to these patients.
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THE ORKAND CORPORA TION

• Step 14. Repeat Step 13 for dependents of active duty
by multiplying the number in column (E) row (1) times
the coefficient of the depar tment of Medica l
Hospitalization applicable to dependents of active duty
medical patient stay patient types and insert the result
in column (B) row (6) of Exhibit 111-16.

• Step 15. Repeat Step 13 for the other two beneficiary
categories.

• Step 16. Repeat Steps 13 through 15 for surgical,
obstetrics, gynecology, pediatrics and other patient
stay patient types using the appropriate row in Exhibit
111-15 and inserting the results in the appropriate cell
of Exhibit 111-16 .

• Ste~ 17. Insert the number in column CE) row (3) of
txflibit 111-15 into column (C) rows (2), (4 ) ,  ( 7 ) ,  (9) ,

• (13), ( 14) , ( 17) , and (19) of Exhibit 111-16 .

• Step 18. Columns CD) through (I) of Exhibit 111-16 are
• completed in a manner similar to Steps 13 through 15.

That is mul tiply the coeffic ients of each depar tment
appli cable to each ~atient type times the appropriatenumber in column (E~ of Exhibi t 111-15.

• Step 19. Column (J) row (1) is merely the sum of row
U.1 columns (B) through (I). Complete column (J) by
summing all columns along each row.

• Step 20. Column (K) is completed by entering the total
num b~Tof patients served during the base year by class.

• Step 21. Column CL) is completed by dividing column CJ)
row (11 by column (K) row (1), then column (J) row (2 )
by column (K) row (2), then column (J) row (3) by column
(IC) row (3) etc. The results are the coefficients of
the department of Medical Maintenance applicable to all
patient stay and delivery patient types.

• Step 22. Compute the coefficients of the department of
Medical Maintenance applicable to ambulatory clinic
visit patient types. This computation is almost
identical to Steps 13 through 21 except:
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THE ORKAND CORPORA TION

- Columns (B), CC), (G), and (H) of Exhibit 111-16
are unnecessary because these depar tments do not
serve ambulatory clinic visit patient types.

- The number entered into column CD) rows (1), (6) ,
(12), (16) of Exhibit 111-16 is the same number as
in column CE) row (7) of Exhibit 111-15. This is
also true for surgical , gynecology , pedia trics , and
other patients types and rows (8), (10), (11), and
(12) respectively of Exhibit 111-15.
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THE ORKAND CORPORA TION

3.1.9 Coefficients for Medical Materiel

The Med ical Mater iel Depar tment is also a component of the
Supply and Services (or Logistics) Division . Its
responsibili ties include property management, storage , delivery ,
and supply. The departmental product output for Medical Material
is the total number of requisitions processed. The Supply and
Services Officer can furnish the total number of requisitions for
the base year. The departmental product output for Medical

• Materiel , is allocated to each produc t center based on the number
of requisitions consumed during the base year. The procedure for
allocating the produc ts of the depar tmen t of Medical Mater iel to
each pa tient type is as follows :

• Step 1. Determine from the Supply and Services Office
it the Supply System used by the medical facility can
provide the number of requisitions used for each product
center.

If it can, record the data in column (B) of Exhibit
111-17 , skip Step 2 and go directly to Step 3. If the
number of requisitions by product center is not
available , it will be necessary to perform the
calculations in Step 2.

• Step 2. This step assumes a relation between the dollar
va lue of supplies and number of requ isiti ons consumed in
each product center . From the Comptroller or Managemen t
Services Officer , request the do llar value of supplies
used by each depar tment for the base year. Th is da ta
is available from the “Status of Approved Operating

• Budge t, CSCS FA 218.” The elements of expense (BOB)
2610 and 2660 should be summed by AMS Codes. Record
this data in column (C) , Number of Requis it ions , on the
Schedule of Requisitions by MIS Product Center , Exhibit
111-17. From the Supply and Services Officer request
the total number of requisitions for the base year.

Divide the total cost for supplies and equipment in the
year by the total number of requisi tions in the same
year. This equals the average dollar value per
requisition.
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• Exhibit 1 1 1 — 1 7

Schedule of Requ isitions
by AIlS Product Center

(A) (B) (C) (0)
$ OF REQUISITIONS NUMBER OF

AIlS CODE DEPARTMENT PER YEAR RE QU I S I T I O N S

lii Admin - HQ $ 4 ,419 584
112 Comptroller 93 12

• 11 3 Personnel 148 20
114 Patient Admln. 327 43
115 Plans & Operation s 56 7
116 Troop Coninand 2,838 309
121 Departmen t of Medicine 79,500 10 ,507
122 Department of Surgery 199,510 26,368
131 Department of Clinics 35, 644 4 ,711
133 Phys . Med. Svc. 1 ,040 137
134 Social Work 39 5
135 Health & Environment 3,723 492
136 Family Pract ice 7,746 1 ,024
137 Mental Hygiene 443 58
14 1 Pathology 13,503 1 ,785
142 Radiology 18 ,290 2 ,4 17
143 Pha rmacy 290 ,412 38,383
144 Med ica l Material 52 ,853 6 ,985
152 Linen 25,002 3,304
159 Non Pro Oncil 6 ,810 900

160 Food Serv ice 62 932 8 ,318
Total $804 ,143 106,2801

‘Prom Supply & Services Office

$804,143
— $7.5662

106,280
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THE ORKAND CORPORA TION

Now divide the dollar value of supplies and equipment
for each MIS Produc t Center (column (C) ,  Exhib it 111-17)
by the average dollar value per requisition (7.5662 in
the example). This equals the number of requisitions
used by each departmental cost center. Record these
answers in column (D).

Step 3. Group the departments from departments by AMS
Product Center to departmental product centers , column
(B) Exhibit 111-19. Care should be taken to ensure that
all departments by MIS Code are included in the
depar tmental produc t centers , e.g., Surg ical
Hospi tal iza tion II is composed of more than one MIS
Product Center.

Also, sometimes the number of requ isi ti ons by MIS
Produc t Center is not detailed suf f ic iently for study
purposes. When this happens, the number of requisitions
must be logically prorated. In this Example, the number

• of requisitions in the Department of Medicine had to be
allocated to Medicine and Pediatrics. This is done by
taking the number of patien t days for Med icine in the

• base year and the number of patient days for Pediatrics
• in the base year and adding them together and computing

the percen tage of medic ine and pediatric patient days.
These percentages are then used to allocate the number
of requisi tions in the Department of Medicine to
Medicine and Pediatrics. See Exhibit 111-18.
Allocations of the number of requisitions in the
department of Surgery also need to be allocated , based
on the percen tage of pa tient days , to Surgery , OB , and
GYN. (See Exhibit 111-18.) Record these allocations on
the worksheet at Exhibit 111-19 , column (B).

• Step 4. Unlike Medical Maintenance, i t is necessary to
allocate the requisitions used by the departments of
Medical Materiel and Administration to the other
departments. This obtains because unlike Medical
Maintenance, a sample has not been taken (i.e., the
universe is already known) and no blowup factor is used
to account for these departments. Therefore (see Step S
in Section 3.1.8) perform the following substeps:
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Exhibit 111—18

Allocations

Al location of Medical and Pediatric Requisitions:

• Inpatient Days Medical : 12 12

• Inpatient Days Pediatrics: 88 88• 1~~~~
_

Total Number of Requisitions: 10507 = 100%

Medical : 1260 = 12%

Pediatric: 8247 = 88%

Allocation of Surgery, OB and GYN Requsitions :

Days S
Inpatient Days Surgical 136 68

08 38 19

GYN 26 13

Total 200 100

Total Number of Requisitions: 26368

Requisitions for Surgical (68%) 17930

Requisitions for OB (19%) 5009

Requisitions for GYN (13%) 3429
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THE ORKAND CORPORA TION

- Divide the number in column (B) row (22) of Exhibit
111-19 by the number on line (19)

- Multiply the number obtained above by the number on
• row (1). Insert the result in column Cc) row (1)

- Repeat the above step for column (B) rows (2)
through (18). This results in a sum in column (C)
row (19) equal to the sum in column (b) row (22).
And the requisitions used by the depar tments of
Administration and Medical Material are allocated
to all other departments

• Step 5. Complete column CD) with the total actual
products of each department in column ~.A J during the
base year (e.g., Medical Hospitalization bed days,

• Pathology CAP weighted units, Food Service patient
meals , etc.).

• Step 6. Divide column (C) row (1) by column (D) row (1)
and enter the result in column (E) row (1). The result
is the number of requisitions per product output (bed
day) of the department of Medical Hospitalization .

• Step 7. Repeat Step 6 for each row.

• • Step 8. Multiply column CE) row (1) of Exhibit 111-19
times the coefficient of the depar tmen t of Med ical
Hospitalization applicable to active duty medical
patient stay patient types. Insert the result in column
(B) row (1) of Exhibit 111-20. This result is the
amount of products of the department of Medical Materiel
passing through the department of Medical
Hospitalization to these patients.

• Step 9. Repeat Step B for dependents of active duty by
multiplying the number in column (E) row (1) times the
coefficient of the department of Medical Hospitalization
applicable to dependents of active duty medical patient
stay patient types and insert the result in column (B)
row (6) of Exhibit 111-20.

111-71

• • • • • - • - - - • • - .- • • _ _ _ _ _ _ _- —-:-r-~~ • _- ~~ - -



I

4’

0.
C

-ft -w ~f -;

~~~~ ?~~
iillh 

~ 
llh i~ llil ~____i i I 1 ~l e ! E 1 ~~~~&~

111-72

- ———— S ~ -——.— --~~~r— S_
~u_~S

— -  
—5--- •—.---5-— S —~~~~~



THE ORKAND CORPORA TION

• Step 10. Repeat Step 8 for the other two beneficiary
categories.

• Step 11. Repeat Steps 8 through 10 for surgical ,
obstetrics , gynecology, pediatrics and other patient
stay patient types using the appropriate row in Exhibit
111-19 and inserting the results in the appropriate cell
of Exhibit 111-20.

• Step 12. Insert the number in column CE) row (3) of
I~xhibit 111-19 into column (C) rows (2), (4), (7), (9),

• (13), (14), (17), and (19) of Exhibit 111-20.

• Step 13. Columns CD) through (J) of Exhibit 111-20 are
• completed in a manner similar to Steps 8 through 11.

Tha t is mul tiply the coeffic ients of each depar tment
applicable to each pa tient type times the appropria te
number in column CE) of Exhibit 111-19.

• • Step 14. Column (K) row (1) is merely the sum of row
U) columns (B) through (J). Complete column (K) by
summ ing all columns along each row.

• Step 15. Column CL) is completed by entering the total
number of patients served during the base year by class.

• Step 16. Column CM) is completed by dividing column (K)
• row (1) by column CL) row (1), then column (K) row (2 )

by column (L) row (2), then column (K) row (3) by column
CL) row (3) etc. The results are the coefficients of
the depar tmen t of Medical Mater iel applicable to all

• patient stay and delivery patient types.

• Step 17. Compute the coefficients of the department of
Medical Materiel applicable to ambulatory clinic visit
patient types.. This computation is almost identical to
Steps 8 through 16 except:

- Columns (B) , (C) ,  (Gi , and (H) of Exhibi t 111-19
are unnecessary because these depar tments do not
serve ambulatory clinic visit patient types
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THE ORKAND CORPORA TION

- The number entered into column CD) rows (1), (6),
(12), (16) is the same number as in column CE) row
(7)  of Exhibit 111-19. This is also true for
surgical , gynecology , pediatrics , and other patient
types and rows (8) ,  ( 10), (11), and ( 12)
respectively of Exhibit  111-19 .
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3.1.10 Coefficients for Administration

Administration provides command, control , sta f f ing  and
financial management to the hospital.

For purposes of this study, Administration is composed of:

• Management Services (Comptroller) Division

• Office of the Chief, Supply and Services (Logistics)
Division

• Patient Administration Division (PAD)

- Admissions and Dispositions

• 
- Clinical Records and Repor ts
- Medical Transcribing

- Outpatient Records

- Hospi tal Treasurer

- Chief , PAD

• Chaplain Division

• Central Materiel Service (CMS) -
•

• Adjutant - including :

- Reproduction

- Mail Room

• Chief , Nursing Service

• Plans, Operations and Training Division (PO~T)

• Medical Company

The administrative sections of Adjutant , Mail Room PORT,
Chief , Nursing Service, Chief , PAD, and Medical Company are only
Indirec tly sensitive to patients served and are treated elsewhere
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in this methodology. The remaining sections however , have
coefficients associated with each. The techniques for
constructing these coefficients are described in the following
paragraphs.

Admissions and Dispositions, and Clinical Records and
Reports. Tfle product outputs ot each ot these sections is
dispositions. Since each patient stay and delivery patient type
always requires one disposition and one only per episode of care,
the coefficients of these sections applicable to each patient
stay and delivery pa tient type is a cons tant number , one (1.0).

Outpatient Records. The product output of this section is
clinic visits. However, clinic visits by active duty
beneficiaries are not included. Therefore, no coeff icients of
this section are uTüilly applicable to active duty patient
types. Also there are certain clinics , visi ts to which do not
require the services of this section. Such clinics often include
(bu t may not in par ticular hosp itals) :

• Allergy Clinic

• Physical Therapy Clinic

• Occupational Therapy Clinic

• Obstetrics Clinic

• Community Health Nurse

• Mental Hygiene Clinic

• Social Work Service

• Family Practice Clinic (if this clinic maintains its own
medical records)

From the latest manpower survey of the hospi tal , determine if
all other-than-active duty ambulatory clinic visits were included
in the workload base of the Outpatient Records Section. If so,
the coefficients of this section applicable to other-than-active
duty ambulatory clinic visit patient types is a constant one
(1.0) except for obstetrics patient types. That is, each visi t
regardless of service or beneficiary requires one product output
of this section. In the case of obstetrics
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THE ORKAND CORPORA TION

patient types however, the coefficient of this section applicable
to these patient types would be identical to the coefficients of

• the department of OB/GYN Clinics applicable to each obstetrics
delivery patient type. If visits to some clinics are excluded ,
perform the following step:

• Step 1. If Allergy clinic visits are excluded, subtract
trom 1.0 the coefficient of the Allergy Clinic
applicable to dependents of active duty med ical
ambulatory clinic visit patient types. The result is
the coefficient of the administrative section,
Outpatient Records, applicable to this patient class.

• Step 2. Repeat Step 1 for the other two beneficiary
classes.

• Step 3. Repeat Steps 1 and 2 for surgica l ambulatory
Clinic visi t patient types and the coefficients of the
Physical Therapy and Occupational Therapy Clinics.

• Step 4. Repeat Steps 1 and 2 for other ambulatory
clinic visi t patient types and the excluded component
clinics of the department of Other Clinics.

• Step 5. If obstetrics clinic visits are excluded , the
• coefticients of this section applicable to obstetrics

delivery patient types will be zero regardless of
beneficiary.

Medical Transcribin.~~ The product output of this
administrative section is pages typed. A simplifying assumption
is made that these pages typed are applicable only to patient
stay and delivery patient types. The procedure used to calculate
the coefficients of this section is as follows:

• Step 6. Determine from the Supplemental Med-302 report
Uine 206) the total number of pages typed during the
base year.

• Step 7. Divide the number obtained in Step 6 by the
total number of bed days spent by all patient stay and
delivery patient types regardless of service or
beneficiary during the base year. The result is the
number of pages typed per bed day.
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• Step 8. Multiply the constant obtained in Step 7 by the
coetticient of the department of Medical Hospitalization
applicable to active duty medical patient stay pa tient
types. The resul t is the coefficient of this

-

• administrative section applicable to this patient type.

• Step 9. Repeat Step 8 for dependents of active duty
medical patient stay patient types.

• Step 10. Repeat Step 8 for the other two benefic iary
categories.

• Step 11. Repeat Steps 8 through 10 for surgical ,
gynecology, pediatrics, and other patient stay, and
obstetrics delivery patient types; using the
coeffic ients of the depar tments of Surgica l, Surgical
Pedia trics , Other (or Medical) and OB/GYN
Hospitalization respectively.

• Chaplain. The product output of this section is occupied
beds. As pertains to particular patients , this coefficient is
iden tical to the coefficients of the hosp italiza ti on
departments. That is the coefficient of the department of

• Medical Hospitalization applicable to active duty medical patient
stay pa tient types is iden tical to the coeff icien t of the
Chaplain division applicable to the same patient type. The same
is true for the coeff icien t of the department of Surgical
Hospi ta l iza tion I and active duty surg ical patient stay patient
types.

Reproduction. The product output of this adminis tra t ive
section is impressions. A simplifying assumption is made that
these impress ions are applicable only to pa tien t stay and
delivery patient types. The procedure used to calculate the
coefficients of this section is as follows:

• Step 12. Determine from the Supplemental Med-302 report
Ulne zOl) the total number of impressions during the
base year.

• Step 13. Divide the number obtained in Step 12 by the
total number of bed days spent by all patient stay and
delivery patient types regardless of service or
beneficiary during the base year. The result is the
number of impressions per bed day.
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• Step 14. Multiply the constant obtained in Step 13 by
tne coefficient of the depar tment of Med ical
Hospitalization applicable to active duty medical
patient stay patient types. The result is the
coefficient of this administrative section applicable to
this patient type.

• Step 15. Repeat Step 14 for dependents of active duty
medical patient stay patient types.

• Step 16. Repeat Step 14 for the other two beneficiary
categories.

• Step 17. Repeat Steps 14 through 16 for surg ical ,
gynecology, pediatrics , and other patient stay, and
obstetrics delivery patient types; using the
coefficients of the depar tments of Surgical , Surgical
Pediatrics, Other (or Med ical) and OB/GYN
Hospitalization respectively.

Hospitalization Treasurer, Comptroller, Chief Logistics,
CMS. These tour administrative sections are treated together

~5~~ause the specified product outputs are identical and thecoeff icients of these sections applicable to each pa tient type
are identical across all four. The specified product output is
the Medical Care Composite Unit (MCCU). From the method used to
calculate the MCCU , the following information was derived :

• Each patient stay patient type contributes toward a
monthly MCCU at the ra te expressed as

X + .3333

where X equals bed days per patient type

• Each delivery type contributes toward a monthly MCCU at
the ra te expressed as:

X + .3333 + Y + Z (.01)

where X equals bed days per patient , Y equals live
births per obstetric patient , and Z equals the
coefficient of the department of OB/GYN clinics
applicable to an obstetrics patient
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• Bach ambulatory clinic visit patient type contributes
toward a monthly MCCII at the rate of .01

To construct the coefficients of this  section use the following
techniques:

• Step 18. Divide the coefficient of the department of
Medical Hospitalization applicable to active duty
medical patient stay patient types by 30. Add to this

• the number, .3333. The result is the coefficients of
these four sections applicable to active duty medical
patient stay patient types.

• Step 19. Repeat Step 18 for dependents of active duty
medical patient stay patient types.

• Step 20. Repeat Step 18 for the other two beneficiary
categories.

• Step 21. Repeat Steps 18 through 20 for surg ical and
gynecology, pediatrics, and other patient stay patient
types; using the coefficients of the departments of
Surgical , Surgical Pediatrics and Other (or Medical)
Hospitalization respectively.

• Step 22. Obtain from the facility or IPDS the total
number of live births experienced during the base year .
Divide this number by the total number of obstetrics
patients during the same period .

• Step 23. Repeat Step 18 for active duty obstetrics
delivery patient types and the department of OB/GYN
Hospitalization .

• ~..ep 24. Divide the number obtained in Step 22 by 3 and
add th is dividend to the number obtained in Step 23.

• Step 25. Multiply the coefficient of the department of
OBIGTN clinics applicable to an active duty obstetrics
delivery patient type by .01. Add this product to the
number obtained in Step 24. The result is the
coefficients of these four administrative sections
applicable to active duty obstetrics delivery patient
types.
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• Step 26. Repeat Steps 23 through 25 for the other
beneficiary categories.

It is of course true that some of these administrative
sections provide services which can not be attributable to
patients of the hospital. For example, both the Management

- 
- Services Division and the Chief, Supply and Services Division

support the Veterinary Activity which department is not
considered in this methodology. It is most accurate, therefore ,
to discr iminate  the product outputs of the above departments
between that which can be attributed to hospital patients and
that which can be attributed to other MEDDAC activities. In
prac tice , however , this is not possible. The effects of this
minor loss in accuracy is mi tiga ted by the na ture of the produc t
output measures. Although these administrative sections provide
services to other than hospi tal pa tient care depar tmen ts, these
services are either not used to determine staffing requirements
or are already accounted for in the measures themselves.
Therefore , the effects of this  minor loss in accuracy can be
considered insignificant .

Exhibit 111-21 is an example of coefficients of the
department of Administration .
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Example of Coefficients of the Department of Administrat ion
for a Specific Hospital

PATIENT TYPES 
- = — — A0MINISTUTIO~ — — a-

8EM(FICIARY ~~~ R~~d~ Trans. It.., . Cc.pt. C~ i;f Chap. CIV Repro

Patient Stay 1.0 1.0 — 2.761 .613 .613 .613 8.4 .6*3 .3

M.dic.l

P~buia tory Clinic Visit , — — 1.0 — .01 .01 .01 — .O~ -

Patient Stay 1.0 1.0 - 2.103 .547 •547 .547 6.4 .547 .228

• Surgic al

RET IRED Mbuiatory Clini c Visi ts - — .927 — .01 .01 .01 — .01 —

Patie n t Stay 1.0 1.0 - .657 .400 .400 .1100 2.0 .400 .071

• Gynsco logy

Mbulatory ClI nic Visit , — — 1.0 — .01 .0* .01 — .0* —

Pa t ien t Stay 1.0 1.0 — — — . — — — —
Other

~~~
uiato ry Clinic v i s i t s  — — — — .01 .01 ~~~~ — .0? —

_ _ _  — — — — — — — —
Patient Stay 1.0 1.0 - 2.978 .635 .635 .635 9.06 .635 .323

Medical

~nbuiatory Clinic Visits — — .9*2 — .01 .01 .01 - .0* -

Patien t Stay 1.0 1.0 — 1.696 .505 .505 .505 5.16 .505 .184

Surg ica l

~~bula tory Clinic Visits — — .771 - .01 .01 .01 - .01 -

Obstetrics De liverie s 1.0 1.0 1.275 .850 .850 .850 3.88 .850 .138
OF 

Patient Stay hO ~~ 
- ~~~~8 ~~87 487 ~~~ ~~62 487 .165

SURVIV ORS Gynecology

Mbuiatory Clinic Vis Its  — — 1.0 — .01 .0~ .01 — .01 —

Pat ien t Stay 1.0 1.0 - .940 .429 .429 .429 2.86 .429 .102

Pediatrics
Mbulatory Clinic Visit s - — 1.0 — .01 .01 .01 - .01 -

Patient Stay 1.0 1.0 - . - - — — . -

Other

?aibul atery Cl ini c V i s i t s  — — .01 .01 .01 — .01 —
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3.2 CONSTRUCTING THE DEPARTMENTAL TABLES

These tables reflect the resources requ ired to produce the
specif ied product outputs of each department . Specifically, they
detail the product output levels which may be produced by a given
complement of personnel and equipment resources. The tables are

• organized to illustrate each level at which an additional
resource must be acquired to increase produc t outpu t beyond that
level. These levels are termed the constraint points- of the
department. That is, the product output of the department is
cons tra ined at each cons train t poin t due to the insufficiency of
resources.

There is at least one table for each of the depar tmen ts
identified in the Table of Coefficients. Specifically these are:

• Medical Hospitalization

• Surgical Hospitalization

- Surgical Hospitalization I

- Surgical Hospi taliza tion II

• OB/GYN Hospitalization

• Pediatrics Hospitalization

• Other Hospitalization

• Medical Clinics - one table for each component clinic

• Surgical Clinics - one table for each component clinic

• OB/GYN Clin ics

• Pediatrics Clinics

• Other Clinics-one table for each component clinic

• Radiology

• Pathology

• Pharmacy
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• Food Service

• Linen

• Ambulance

• Medical Maintenance

• Medical Material

• Administration (one table for each section)

In addition , one table must be constructed for each physician
type (e.g., medical physicians, surgeons, obstetr ician/
gynecologist) to account for the tradeoffs between inpatient and
outpatient care which may be provided by physicians.

General Technical Approach

The basis for the construction of the personnel resource
departmental tables is the Staffing Guide for U.S. Army Medical

• Department Activities (DA Pamphlet 570-557, lö June l9~4J. The
tables, therefore, are constructed around the personnel resource
constraints. In general, the sta f f ing  guide is a reasonab le
basis because it is used (albeit as a guide) in determining the
personnel requirements in each department at every U.S. Army
Hospital. Further, the staffing guide tables are based on
measures of the workload of each depar tmen t, which measures are
of ten comparable to the spec if i c  product outputs of the
departments in the Table of Coefficients.

In this section , the general approach to using the staffing
guide tables to determine personnel resource constraint points is

• delineated. In the sections that follow, the spec if i c
modifications of the staffing guide tables required to equate
these with the specified hospital departmental tables are
detailed .

Exhibi t 11-8 is an example of a departmental table. As may
be seen , each product output level at which an additional
resource is required to increase product outputs of the
department beyond that level is identified. Now consider the

• staffing guide table (using radiology as an example) at Exhibit
111-22. As may be seen in this latter exhibit , the staf f ing
guide merely delineates the specific workload measure levels at
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Exhibit 111 —22

The Staffing Guide Table for Radiology

Pam S1O.337 26 Juns 1914

- Table 357.61: Ra diof ogy

~ ork P. rformrd. Provides diagnostic and therapeutic rsdiniogia i  r~kcs a. requ ired to I h.•
exam InSulIn, ears and treatment of patients.

E a.arna*icn. *ibouaaj,d*I C 4 l~ I j p

Ysr,Isti.k Muispowan reqaimusani - I. II) Ill

I.t.r.a4 ra~. - - -  P’° I’-~ I -~ I - ’ i ____________________

At~kaI7 p.uiiianl

- _ Civilian penisoIss

ten t~w, r.,a.lws all. SC euls Gmls 5.~~ ‘l.o~.,w e.sOots . Jul SIte ‘5 -

I fK IEF RADI. MC 3306 LTd N I I I I I
I)L*JGY ‘. IAJ

I KADKILOGIST - .  MC 3306 MAi/ C - I I 2 2 MEl) OFF IGF.N 65.1.02
PT - RS DL .

3 •;ii \•RA Y ,p NC 91P40 £-7 C 1 1 I MEl) ItA i)t, (.~ .i.4 ’
TRI ll .

4 - CR X .RAY 5? - .  NC OlP4O ‘a C I - - MEl) K -SO!. GS.,,4~

s sss’r CR NC 91P40 £4 C - - - ~~ I MEl)  I{.SDI. c; s-n4:
~ .il ;S ’~ sr. TF.CII.

.~ 31* ,TENOGRA. - 7J~~30 4 C I I I I I f CLERK ~iTENO - 65412
PHF.R . ~ CLERK I) lC 65.3*1.

~ 
M SCIt I NSOK .

X .K-t ~ SPECIAL . - 91P20 E.S C I I S ‘ 11 MEl) it thi.
1ST. TF.CiI.

S SENIO R CLERK - - 71B20 91.4 C - - - I CU~RK
a CLERK TYPIST - 71B31, 91.4 C 2 CLEII E n i~i—r I;~..:i2:
t o X.ItA~ ~sSi5T. QIPIO E.4 C I I 4 ~ ME!) ii ~OI, ~~~~~~ANT. TRCII-
i t  CI.EIIK 71810 E.3 C I 2 1 2 C l E R K  4~~~.i II~
I! - 

~ 4tA~ vrl’END. CIPIO £4 C - 2 1- ‘tEl) It ~D1. ~~~~~~‘r. TI:*~l!.

‘lnt. I X~~a. eipo.u,,, and iltasasscop,c e~umination. 1wr(nrnwd ,IurIn~ th. .-~.I.’rnli.r n,. .th t.t, ...rar..t r ~sç ’’ .~ rm
ra~re t,iñ,,~ . 1 I .,~~ S will rn,tnt as tan .zsmjn.ti.a.s~ *hree 5’fWI ’IulC% nil Ifl..(. .~- ..fl Ih.,,,~ h ,.0 ‘I,.’ ~~I’t “f film. ..iLl .-..un. a~IN.,, ...., k ,snit.l .

a ~SI~I3 a~ (:1,1.1 ol Raditdo~~ SPIlIC. .

~~~ 1. Manpowif requirwn.-OI reii.et.d within thi s table nw~ Iw .,.Iuc,d to Int ;,I .sppr .i ,.st if itt,’ \ - .-;. . ,,t,ch,n,* ean asp
rol l film. 

-Note 2. ~ ~~~~ service operate. aiw, than 40 hou rs • we.k, msn1,,w.r ,.o1nin.rnroI. .. ill ho ,I.t,rm,,,o.I Ils I,wol ap~.ra,.aI.

Table 55 7.62: Nuclr’ar •%tedicin.
W ork l’erf or,ned. Performs diagnostic and therapeutic aerviet’ ilir ’ .**clu *1t. ’ us.’ f radj.,i,o,(,.1w,

\srd.tick’

Miiiia,v po.iimus

(‘u-,fjan positi on,

~~~1~ MOS I
Las ’ Out) e.,’z,ut toe BR CodI ~~~ p a  ii,

I CX Nt CLEAR MEDiCINE MC 31104 1LTC / s: MEl) twF .61:\ H-SI) ! . I
- MAI

2 CL1N NUCLEAR NEIl 5~ - 
a a c MF.I) 1*401 TECH

1 CLERK T~ PiST - - - ~tB2iI 91.4 C Cl ERK T~ I’t~T 
—

- — -~ .__ • _ ~~~: ..~ . i... . I ’ - -~~ - i r S  - , t F:- ~ ‘ -. - - . ; - —

- ,.i ui.~I i’ .,.fli- - t .  M~~i *0 rid,, at - - ! - - 
~çw - _ ; ii i ’ -
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which the interval rates change (the interval rate determines the
staffing needs for each unit of workload measure, i.e., when the
interval rate is 2.0, two persons are needed for each 1000
examinations). Therefore, between workloads of 4000 and 6000
examinations, four people are added and between 6,000 and 11,000
examinations, eight people are added, but it is unknown, f r om
the table , at which point each person (resource) is added.
Furthermore, it is unclear in the , staffing guide which resource
(X-ray attendant , clerk, X-ray specialist , radiologist , etc.) is
specifically added at each point.

Therefore , cer tain assump tions were made wh ich include :

• Assumption 1. An individual resource is required when
the workload measure (yardstick) yields a requirement
for an extra .5 person. That is, for example , if the
workload measure times the interval rate yields 6.5
manpower requirements, a seventh resource is added and
the eighth will not be added until the workload requires
7.5 resources.

• Assumption 2. Officers and enlisted personnel are added
separately. That is, between two columns of the
staff ing guide , a certain number of officers and a
certain number of enlisted men are added as the workload
increases. Which are added when depends on the ratio of
added officers to added enlisted. Each class of
personnel resource is added according to this ratio. If
the ra tio is two of f icers  to four enlis ted ( 1:2) ,  two
enlis ted are added f i r s t, then an officer, then two
enl isted , then an officer.

• Assump tion 3. In general , and excep t for the above ,
personne l resources are added in the order , lowest grade
individual first to highest grade individual. Where
more than one individual resource at a certain grade is
added , one will be added fo llowing the lowest to highes t
order until ali levels in the table have been accounted
for, then return to the bottom of the table adding the
second resource at each level. In the example of
radiology , consider the column corresponding to a
manpower requirement of 34. When adding personnel
between 11 and 30 thousand examinations , add one X-ray
attendant (E-3), one X-ray assistant (E-4), one clerk
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typist (E-4) up to the Assistant Chief X-ray
Specialist. Then return to add a second X-ray attendant
(E-3), a second X-ray assistant (E-4), etc. Keep
returning to the bottom of the table until the 34th

- resource is added (i.e., when the interval rate times
the workload measure yields a manpower requirement of
33.5).

• Assumption 4. Where the workload (and consequently
manpower requirement) yields an upgrade of a position ,
that upgrade will be reflected at the point the last
person in a staffing guide column is added. Again in
the example, the upgrade of the Chief X-ray Specialist
from E-6 to E-7 is reflected at the same product output
level that yields a requiement for the 18th (i.e., at
17.5) resource.

The steps to be used in developing a departmental table using
the above assumptions are as follows:

• Step 1. Determine the staffing guide table appropriate
to ttte department in question.

• Step 2. Determine the first resource and product output
mvel. of the department. This is the first column of
the staffing guide table.

• Step 3. Consider the equation :

Y m  I (X-B) + M

where:

Y Manpower Requirement

I — Interval rate

X — Produc t output

B Produc t output at base

M — Manpower requirement associated with the
base product output (B).
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This is the equation used by members of the manpower
survey team to determine manpower requirements at given
levels of workload. Since from Assumption 1, the
manpower requiremen t is known , the construc tion of the
departmental tables requires the solution for X
associated with each Y. The staffing guide identifies
I, B and M. Assumption 1 says that Y is an independent
variable of some integer plus .5. Therefore, to solve
for X, consider the equation:

Y - M + I BX =

Which states that the product output level for each
manpower requirement equals that requirement minus the
manpower requirement (M) associated with a base product
output level (B) plus the product of the interval rate
(I) and the base product output level (B), all divided
by the interval rate (I). By substituting increasing
manpower levels for Y in this equation, one can
determine the various dependent variables X. In a
staffing guide table, however, the interval rate (I)
changes over product output levels. As this variable
changes , the variables M and B also change. This fact
leads to a different equation each time the interval
rate changes. In this step, therefore , determ ine the - 

-

product output T~ver~~associa ted wi th increasing
manpower levels for the highest interval rate. In the
radiology example , this means determine the produc t
output levels associated with manpower requirements of
6.5, 7.5, 8.5 and 9.5 (the last is the point where the
tenth person is added and the interval rate changes)
where I = 2.0, M — 6, B — 4 and X is in terms of
thousands of examinations. Substituting the four levels
of Y in to the equa tion , the associated X’s are 4.25,
4.75, 5.25, 5.75.

• Step 4. Determine the ratio of officers to enlisted
added between product outputs determined in Step 3 (1 to
3).
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• Step 5. Allocate the personnel added , to the produc t
output levels determined in Step 5 according to
assump tions 2 , 3, and 4.

• Step 6. Repeat Step 3 for the next highest interval
rate 11.6 in the example).

• Step 7. Repeat Steps 4 and 5 for the product output
levels determined in Step 6.

• Step 8. Repeat Steps 3, 4 and 5 for all other interval
rates.

• Step 9. Now that the staffing guide table is expanded
from a base of 4,000 examinations up through 40,000 , it
is necessary to work backwards to 0 product output. The

-~ resources at 0 produc t output can then be considered the
minimum staffing level required to merely open the
department. This is accomplished by merely substituting
for Y in the form of the equation used in Step 3, the
numbers 5.5, 4.5, 3.5, 2.5, 1.5, in order until the
calculated value of X reaches zero or less.

• Step 10. If 1.5 is substituted without reaching zero
product output, then the value of X is the constraint on
one resource in the department (1,750 examinations or
1.5 resources in the example). It is not considered
meaningful to delinea te less than one personnel resource
in each department of the hospital. If zero product
output is reached before substituting 1.5 for Y in the
equa tion , i.e. 1’ - M + lB is zero or negative , (assume
4.5 persons = -100 examinations), the f irst constrain t
point in the table is the value of X for the Y which
yields the last positive number (assuming 4.5 persons
yields a value of X of -100 examinations and 5.5 yields
a value of X of + 100 examinations , the first constraint
point is 100 examinations). The resources associated
with zero product output (i.e. the base resource level)
are the Y - .5th number of resources associated with the
Y which yields the last positive value of X (continuing
the above assumption, since 5.5 = Y is the last value of
Y yielding a positive value of X , the base ievel of
resources associated with zero product output level is
5.5 - .5 — 5)
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THE ORKAND CORPORA TION

• Step 11. Determine the personnel associated with zero
product output determined in Step 10. For this
calculation , Assumption 2 is ignored and Assumption 3 is
turned around 5 Instead it is assumed that within the
f irs t sta f f ing  guide column , the officers are most
important and the last to be subtracted. Therefore
moving from the first constraint point identified in
Step 3 and moving backward to zero product output,
subtrac t one resource from the lowest grade to the
highest, exhausting all enlisted resources first , then
officer resources until the number of remaining
resources equals the number obtained in Step 10. These
remaining resources are the base level associated with
zero product output.

• Step 12. Determine the resources associated with the
constraint points identified in Step 9. Reversing the
direction taken in Step 11, the resource associated wi th
the first constraint above zero is the last resource
subtracted in Step 11. The resource associated with the
second constraint above zero is the second to last
subtracted in Step 11. Continue thus process until all
resources are accounted for.

The result of Steps 1 through 12 is a personnel resource
departmental table starting from a base resource level associated

— with zero departmental product outputs through the highest level
of product outputs in the staffing guide tables. It is also
possible to build a departmental table which goes beyond this
level. This is accomplished by assuming that the next column in
the staffing guide is exactly double the last. In thc example at
Exhibi t 111-22 , this means that the sixth column pertains to a
manpower requirement of 84 resources distributed in the same way
as the 42 (e.g. 14 X-ray attendants, 4 clerks, 24 X-ray
assistants, 4 Clerk Typis ts, 2 Senior Clerks , 24 X-ray
specialists, etc.). Then continue to build the table as in Steps
3, 4, and 5.
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- 3.2.1 Medical Hospitalization
- 

To construct this table, follow the General Technical
- Approach to expand the staffing guide table pertaining to the
- Medical Nursing Unit of the department of Nursing . Two

modifications of this expanded table are necessary, however.
Fir’.t, the staffing guide is based on average daily patient beds
occupied as a workload measure. Because the decision frame for

ii using this model is one month, the measure , average daily beds
occupied, must be converted to average monthly beds occupied.
This is accomplished by simply mul tiplying each workload level in
the expanded table by 30 to yield product output levels in terms

- t of bed days per month.

-; If the hospital also has a medical intensive care unit
-

- (and/or a coronary care unit) a separate departmental table for
- this section must be constructed. This is accomplished by merely

expanding the staffing guide table pertaining to the Intensive
Care Unit as in the General Technical Approach and multiplying
each product output constraint by 30 to yield monthly constraints.
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3.2.2 Surgical Hospitalization

The departmental table for Surgical Hospitalization I
(nursing wards) is constructed exactly as Medical Hospitalization
but using the staffing guide table for the Surgical Nursing Unit.

Surgical Hospitalization II however is composed of four
tables: operating room, recovery room, anesthesia nursing and
anesthesiologists. These tables are constructed as follows:

• Step 1. Expand the staffing guide table for Operating
Room Nursing as in the General Technical Approach.

• Step 2. Expand the staffing guide table for
Anesthesiology Nursing as in the General Technical
Approach.

• Step 3. Expand the staffing guide table for Post
Anesthesia/Recovery Nursing Unit as in the General
Technical Approach.

• Step 4. Multiply the constraint levels determined in
step ~ by 30.

• Step 5. The departmental table for Anesthesiologists is
constructed by using the stated requirements of one
anesthesiologist for 100 episodes of surgery and two for
300 or more (i.e. the constraint on one anesthesiologist
is 200 episodes of surgery.

If the hospital also has a Surgical Intensive Care Unit, a
separate table for this section (of Surgical Hospitalization I)
must also be constructed. This is accomplished as in Medical
Hospitalization by expanding the staffing guide table for the
Intensive Care Unit as in the General Technical Approach and
multiplying each constraint point by 30.
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3.2.3 OB/GYN Hospitalization

Because gynecology pa tien ts require the produc t outputs of
the department of Surgical Hospitalization rather than OB/GYN
Hosp ital iza ti on (excep t for physicians). The construction of
this departmental table, therefore , is based on the nursing
services required by obstetrics patients. Like the table for
Surgical Hospi tal iza tion II , the table for OB/GYN Hospitalization
requires more than one (i.e. three) staffing guide tables. These
are modified as follows :

• Step 1. Expand the staffing guide table for Obstetrics
(AntelPost Partum) Nursing Unit as in the General
Technical Approach.

• Step 2. Multiply all product output levels determined
in Step 1 by 30 to project the expanded staffing guide
table to monthly product outputs.

• Step 3. Repeat Steps 1 and 2 for the staffing guide
table for Nursery.

• Step 4. Determine the ratio of total newborn ’s bed days
spent in the hospital during the base year to obstetrics
patient ’ s total bed days spent in the hospi tal during
the base year.

• Step 5. Divide the ratio obtained in Step 4 into each
product output level determined in Step 3. This
calculation equates nursery bed days to obstetric
patient bed days. The ratio obtained in Step 4 should
be close to one (1) but not exactly as certain
obstetrics patients have multiple births and others are
admitted under the obstetrics clinic service but not for
the purpose of delivering babies.

• Step 6. Expand the staffing guide table for Obstetrics
(Labor/Delivery) Nursing Unit as in the General
Technical Approach.

• Step 7. From the facility and/or IPDS data calculate
the ra tio of total obs tetrics bed days ( spent by all
obstetrics delivery patient types) during the base year
to total live births during the same period.

111-93

—- —_-.__ 5---——-— r I N r_ w ’ t .  - 

— 5 - -- -- 5--5- - -—- - .- - -—---5- -—



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ‘ -—-----

~ 
-
~~~~~L~~~~~~~~

— -
~-

THE ORKAND CORPORA TION

• Step 8. Multiply the ratio obtained in Step 7 times
each constraint point determined in Step 6. The result
is a departmental table for Labor and Delivery in terms
of OB/GYN product outputs (i.e., bed days).

I
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3.2.4 Pediatr ics Hospitalization

This depar tmental table is construc ted exac tly as thedepar tmental tables for Med ical Hospi taliza tion and Surgical
Hospitalization I. That is, expand the staffing guide table for
Pediatric Nursing Unit and multiply each product ouptut level by
30.
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3.2.5 Other Hospitaliza~ ion

This table is constructed exactly as the departmental tables
for Medical Hospitalization and Surgical Hospitalization I. That
is , expand the staffing guide table for Psychiatric Nursing Unit,
and multiply each product output level by 30.

I
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3.2.6 Medical Clinics

The construc tion of this table (or tables) merely requires
the expansion of the staffing guide tables as in the General
Technical Approach for each of the medical clinics. These
clinics are:

• Medical (Internal Medicine)

• Dermatology (include dermatologists as they are not
expected to provide inpatient care)

• General Outpatient (include physicians)

• Immunization

This depar tmental table may be cons truc ted as one table wi th
the produc t output levels ( in clinic visi ts) in one column and a
separa te column for each component clinic , or as separa te tables
for each clinic.

111-97 

—-----5- -. — — - - - -
~~~~~~

- -1

—- —- -----‘-- _~~~~~~~~~~~~ .5— — - - . - -55-— --— - — — — —-- - —.- --—-5-



THE ORKAND CORPORA TION

3.2.7 Surgical Clinics

In general the construction of this table merely requires the
expansion of the staffing guide tables, as in the General
Technical Approach , for each of the surgical clinics. These
include:

• Surgical

• Urology

• Otorhinolaryngology (include physicians)

• Opthalmology

• Optometry

• Physical Therapy

• Occupational Therapy

• Emergency Treatment Room (include physicians)

The orthopedic clinic is a special case. First , the staff ing
guide table does not del ineate nursing suppor t resources for this
clinic. Therefore information in the manpower survey must be
used to construct this table. Generally, the manpower survey
identifies an average monthly number of clinic visits and a
specific number of nursing personnel to support those visits.
The number of clinic visits divided by the number of personnel is
a useful interval rate to construct the departmental tables as in
the General Technical Approach.

Fur thermore , the or thopedic cl inic includes two subsections :
cast room and brace shop. Each of these tables may be
constructed as follows:

• Step 1. Expand the staffing guide tables for Cast Room
and grace Shop as in the General Technical Approach.

• Step 2. From the manpower survey identify the average
number of cas ts placed per mon th.

111-98

- - - - ---5- - -- - 
--~~~~~~~~~~~ -~~~~~~

- .-—- — - ------- —--- --- -, --- —--.-- —--- --- --5-



- - — -~~~~~~ - - —-5,- s~~ 5’~~~~~~~~~~~~~ .5-~~~~5 - -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

THE ORKAND CORPORA TION

• Step 3. Divide the average monthly orthopedic clinic
visits (also from the manpower survey) by the number
obtained in Step 2.

• Step 4. Multiply the ratio obtained in Step 3 times
each constraint level in the Cast Room departmental
table obtained in Step 1. The result is a Cast Room
departmental table in terms of orthopedic clinic visits.

• Step 5. Repeat Step 2 for the Brace Shop and appliances.

• Step 6. Repeat Step 3 for the Brace Shop.

• Step 7. Repeat Step 4 for the Brace Shop. The result
is a Brace Shop departmental table in terms of
orthopedic clinic visits.
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3.2.8 OB/GYN Clinics
I The construction of this table merely requires the expansion

of the staf f ing  guide table , Obstetric-Gynecology Clinic ,
according to the General Technical Approach.
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3.2.9 Pediatrics Clinics

The construction of this table merely requires the expansion
of the staf fing  guide table , Pediatrics Clinic, according to the
General Technical Approach. Include the physicians in
constructing this table, however , as the requirements for
pediatricians in the clinic account for inpatient support to the
newborn nursery and pediatrics ward.
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3.2.10 Other Clinics

In general the construction of this table merely requires the
expansion of the staffing guide tables, according to the General
Technical Approach , for each of the “other ” clinics. These
include:

• Army (or Community) Health Nurse

• Social Work Service

• Mental Hygiene Consultation Service (include
psychiatrists and psychologists where no inpatient
psychiatric nursing wards exist)

This departmental table may be constructed as one table with
the produc t output levels (in clinic visits) in one column and a
separate column for each component clinic, or as separa te tables
for each clinic.
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3.2.11 Physicians

Separa te depar tmental tables for physic ians which can be used
to determine the constraints on these resources independent of
the clinics and the hospitalization departments to which
physicians are actually assigned must be constructed. It has
been found that all physicians (except anethesiologists) actually
provide care through the component clinics of the clinics
departments. This obtains even if a physician is assigned to an
inpatient position on the Table of Distribution and Allowances
(TDA). However , the patients defined by the service measure,
pa tient stay, also require the services of physicians. The issue
here is that all physicians provide their services to patient
stay, delivery and ambulatory clinic visit patient types and not
exclusively to any one or two patient types.

However, the staffing guide separates inpatient requirements
from outpatient requirements. That is, certain levels of product
output of hospitalization departments yield requirements for
physicians; and certain levels of product outputs of clinics
departments yield requirements for the same types of physicians.
For example, a product output of the department of Medical
Hospitalization of 1200 bed days per month yields a requirement
for one Internist. At the same time a product output of the
component clinic Internal Medicine, of the depar tment of Medical
Clinics of 300 clinic visi ts also yields a requirement for one
Internist. If 1200 bed days and 300 clinic visits are produced ,
then the hospital should have two Internists , though the two
would each work in bo th the In terna l Medicine Clinic and on the
medical ward. —

Suppose the workload in the In ternal Medicine Clin ic rose to
455 clinic visi ts per month but no increase in the bed days
produced was experienced. On the basis of the staffing guide
measures alone, this increase would yield the requiremen t for an
additional Internist (.00333 (455-300) + 1 — 1.52 which is
rounded to 2). In prac tice , however , there already are two
physicians in the clinic, though each is providing inpatient
services as well as outpatient services. Taken together then,
instead of one physician working 1.52 times as much as he is
thought to have the capacity (in the clinic) and one working at
1.0 of his capacity (In the ward), each is working only 1.26
times his capacity. On this basis, another Internist is not
required . The physician departmental tables account for TE’~se
situations.
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In order to be useful , the physician depar tmental tab les mus t
be construc ted in terms of one homogenous produc t output
measure. These are specified as follows:

• Medical Physicians - Internal Medicine Clinic Visits
(30U )

• Surgical/Physicians - Surgery Clinic Visits (450)

• OB/GYN Physicians - Gynecology Clinic Visits (400)

• Other Physicians (Psychiatrists) - Psychiatry Clinic
I’ Visits (1Z5)

Inpa tient workload measures and outpa tient measures for d i f feren t
types of physicians within these broad classes will then be
converted to this product output. The conversion techniques are
discussed in Chapter IV. The procedure for constructing these
tables is as follows :

• Step 1. The first constraint point in the Medical
I’nysicians departmental table is that point associated
with 1.5 physicians. Since an Internist is required for
every 300 clinic visi ts. The form of the staffing guide
equa tion to use is:

Y - 1 + .00333 (300)X = .00333

which simp li fies to:

X- 01.1333

Substituting 1.5 for Y in the above equation, X equals
450. This is the first constraint point (i.e. the point
at which a second internist would be required).

• Step 2. The second constraint point is merely 450 + 300
= 7SU. Continue building this table in increments of
300.
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• Step 3. Build departmental tables for the other
- physician classes using the following factors:

- Surgical Physicians - X a Y/.00222 (increments of
4503

- OB/GTh Physicians - X = Y/.0025 (increments of 400)

- Other Physicians - X — Y/.008 (increments of 125)
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~.2.12 Radiology

The construction of this table merely requires the expansion
of the staffing guide table, as contained in the General
Technical Approach , for the Department of Radiology.
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3.2.13 Pathology

The workload measure in the staffing guide table for the
Department of Pathology is not equivalent to the product outputs
used in this methodology. The staffing guide measure, rather
than being weigh ted by the complexity of various laboratory tests
is the unweighted number of tests performed. In order to convert
the staf f ing  guide table into a depar tmental table , some measure
of the number of unit values (CAP system) per test is required .

The construction of the Pathology departmental table
proceeds , therefore , as follows :

• Step 1. Expand the staffing guide table according to
tne techniques in the General Technical Approach.

• Step 2. Obtain from the department of Pathology, a
workroad breakdown for each quarter of the base year.
This workload should be subdiv ided into the var ious
sections of the laboratory (e.g., mi crobiology ,
hem atology, chemistry, blood bank, etc .) ,  and into
unweighted tests and un it va lues as fol lows :

Section Ci )  Tests CX) Unit Values (Y)

1 xli Yli
2 x2 j  Y2 j
3 X3~ Y2~ -

where: ~~ = tests performed in section i during quar ter j
Y. . = unit values of tests performed in section i
‘~ dur ing quar ter j 
- 
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• Step 3. Determine the weighted average ratio of unit
values/test (See Exhibit 111-23). This is accomplished
by:

- Dividing the uni t values by tests for each section
for each quarter of the base year.

- ; (Z~~ - Y11~~11 Y12 /X 12 ; ...
‘Y 22/’X22, ... Y~4/X~~)

- Summing the unit values across all sections and
quarters

n

i~1 j~ l ~~~~~~~~ 

= Yfl + Y12 + Y13 + ... + Y21 + ... + Yn4

- Dividing the uni t va lues for each section for each
quarter by the above sum to determine the
percentage distribution of unit values among
sections and quar ters

(S~~ = Y11/E E Y1; Y12/ EZ Y~~;
Y~4

/ EZ  Y~4)

- Mul tiplying each ra tio (un it values/ test) ,  obtained
f i r s t, by its corresponding percentage.

(W
~~ 

Z11 • S11 ; Z 12 • ~12’
• 
~2l Z~4 • Sn4)

- Summing the products obtained above. The result is
the weighted average ratio of unit values per test

n 4 n 4
z E W. . — E E Z. . • 5.

i— i j—1 “~ i— i j—1 ‘~

III~4O8
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Exhib it 111—2 3

Worksheet to Cal culate the Weighted Average Ratio of CAP
Weighted Unit Va lues/Test

(B) (C) CD) (~) (c) (G)
(A) - Vsiqht.dValues /Test Viluss

Sect ion (I) Quarter (j)  Tests Unit Valu is (B • C) (D+ZZ~~11 ) (F a I)

1 1 Y l l  2 11 Sn V11

2 *12 Y 12 2 12 ~12 ~ ;2

3 
~13 W 13

1. 2 11. S 11,

Subtota l 2* 1 2Y 1 £2 1 2S 1 
______________

4 2 1 a 2 21 S 21 V 21
2 x~ 2 22 S~~
3 

~23 ~ Z3 ~23 v 23
1. a

21. 21. 2 21, S 21, U24

Subtota l 2* 2 £Y 2 
__________ 

I S 2 LW 2

3 *31 ~ 3l V 31

2 a 32 2 32 S 33 V 32

3 2 33 S 32 U 33
4 X 31. Y~ i, 234 S 31. U 34

Subtota l 2* 3 2Y
3 __________ 

ES 3 Lw
3

• • S S S • S
S • S • . .

• S • . . S S

fl 1 Sn i

2 X ,,~ 2 n2 Sn2

3 Y~ 3 2 n3 S n 3

1. X ,,1, Z ,,1~ Sn4

Subtotal 

- 

IY ,, 22 LW ,,

Totals EZY 1~ tL Z~~ LZS
~j LLW ,,.Lt Z~~

S S 1~
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• Step 4. Multiply the ratio obtained in Step 3 by each
product output level obtained in Step 1.
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3.2.14 Pharmacy

The workload measure in the staffing guide table for Pharmacy
is not comparable to the product output of the department of
Pharmacy used in this methodology . However , through in terviews
with pharmacy personnel , some rela tionship between the Med ical
Care Composi te Un it (MCCU ) and prescriptions was determined . It
was agreed that twelve personnel resources were sufficient to
meet the average monthly workload (in prescriptions , all other
workloads weighted to prescript ions)  experienced during the base
period.

Th is workload (27 3,594 prescr iption equivalen ts) was
considered the midpoint for twelve resources. That is, these
same twelve would not need to be augmented by a th ir teenth
personne l resource unti l the work load increased to the poin t at
which twelve and one half resources are required . This workload ,
however , includes 1,247 sterile products delivered monthly.
Since personnel required to prepare sterile products are computed
from a d if feren t staf f ing  guide table , the ster ile produc t
workload must be subtracted from the total average monthly
product outputs of the department of Pharmacy in order to relate
these products to MCCU.

This net workload (19059/month) then is associated with 11
resources ( the resources associa ted wi th sterile produc ts have
also been removed from the analysis). The ratio of this workload
to the MCCU associa ted with exactly 11 resources in the sta f f i n g
gu ide table is then used to conver t MCCU to the produc t ou tputs
of the department of Pharmacy used in this methology.

To cons truc t the table for the depar tment of Pharmacy ,
perform the following steps:

• Step 1. Expand the staffing guide table for Pharmacy in
accordance with the General Technical Approach.

• Step 2. Determine the MCCU ’s associated with exactly 11
personnel resouces (i.e., sub stitute 11 for Y in the
equa tion in the General Technical Approach)

• Step 3. Divide 19059 by the number obtained in Step 2.
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THE ORKAND CORPORA TJON

• Step 4. Multiply each product output level determined
in Step 1 by the number obtained in Step 3. The results
are product outputs in terms of prescriptions.

• Step 5. Another table is also needed to account for
product constraint points in the Sterile Products

-: subsection of the department of Pharmacy. First expand
the staffing guide table for Sterile Products in
accordance with the General Technical Approach.

• Step 6. Multiply each product output level identified
in Step 5 by 30 to convert these levels into monthly, as
opposed to daily, products.

• Step 7. Multiply the product output levels obtained in
step o by 3 to convert these workload measures to
prescription equivalents.

-

, 

• Step 8. From the Pharmacy determine the total pharmacy
output produced during the base year. Also determine
the total sterile products delivered during the base
year in prescription equivalents. Divide total output
by sterile product output.

• Step 9. Multiply the ratio obtained in Step 8 times
each product output level obtained in Step 7. The
resul t is a depar tmental tab le for Sterile Produc ts in
terms of the produc t outpu t (prescrip tions) of the
department of Pharmacy.
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3.2.15 Food Service

Eight tables must be constructed to account for the resources
in this department. The steps to follow to construct these
tables are:

• Step 1. Expand the staffing guide table for each of the
toilowing sections as in the General Technical Approach:

- Cl inical Detetics
- Food Production and Service

- Pastry

- Cooks
- Meat Processing

- Food Service Attendants

- Tray Service Attendants

• Step 2. Since the staffing guide measure used for the
sections in Step 1 is rations, these must be conver ted
to meals. This is accomplished by merely multiplying
each product output level in each section determined in
Step 1 by 3 (i.e. 3 meals per ration)

• Step 3. Expand the staffing guide table for Office of
tne cnief , Food Service as in the General Technical
Approach.
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3.2.16 Ambulance Service

Since the staffing guide table for this department does not
specify any workload measure, it cannot be used to develop a
departmental table. But data at the facility may be helpful. To
construct this table consider the following steps:

• Step 1. Randomly choose two months of trip reports or
otner records of time p~r ambulance run. A record of
each run Is usually maintained to include time out and
time in.

4
• Step 2. For each run in each month, calculate the

- :  amount of time spent (time in minus time out) in minutes.

• Step 3. Sum the numbers determined in Step 2 and divide
by the total number of runs sampled. The result is an
estimate of the average time (in minutes) per ambulance
run

• Step 4. Divide 9081 (calculated by dividing the time in
minutes available per person per month for work assuming
a 40 hour work week -- 10080 -- by the leave factor
1.11) by the number obtained in Step 3. The result is
the number of runs that one person can perform during
one month.

• Step 5. The base level of resources equals 10 persons ,
5 ambulance drivers and 5 emergency medical
technicians. This base level allows for full time,
seven day per week coverage for emergencies.

• Step 6. Since each run requires two people, divide the
number obtained in Step 4 by 2. The result is the
interval rate in runs between constraint points.

• Step 7. The first constraint above the zero product
output level is the number obtained in Step 6 divided by
2.
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• Step 8. To determine the next constraint point, add the
interval rate obtained in Step S to the constraint
obtained in Step 7. The table then continues in
increments of this same interval. The resources
necessary at each point are alternating ambulance
drivers and emergency medical technicians.

4
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3.2.17 Linen

The staffing guide yardstick measure is the MCCU. Since,
like in Pharmacy, this measure is not comparable to the product
output measure of the department of Linen, the two must be
reconciled. The technique used to construct the departmental
table Is as follows:

• Step 1. Expand the staffing guide table for Linen as in
tne iieneral Technical Approach.

• Step 2. Take the ratio of the average monthly pieces of
linen delivered during the base year ( from line 220 of
the Supplemental Med-302 Report) to average monthly MCCU
experienced during the base year.

• Step 3. Multiply each workload level det€ ’-~-tined in Step
1 b~ the ratio obtained in Step 2. -

111-116
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3.2.18 Medical Maintenance

This table is constructed by merely expanding the staffing
guide table for Medical Maintenance as in the General Technical
Approach.

111-117

_ 
_ _  _ _  

_ _ _  _ _ _ _ _ _ _  

I

___ - _ ____~_S~~~~~~~~~u_
— --

~~~~~~~ --~~
--- -_ _ _ _ _ _ _ _ _ _  -



ri  
‘ 

~~~~~~~~~~~~

5 ’ 5 - 5 -  

~~~~~~~~

_ _ _

THE ORKAND CORPORA TION

3.2.19 Medical Material

In constructing the departmental table for Medical Material ,
the procedures outlined in the General Technical Approach are
followed with one modification, the staffing guide tables must be
converted to requisitions . The staffing guide tables applicable
to this department are:

• Inventory Management

• Storage and Distribution

• Delivery and Pickup

• Property Control

The following steps are required to develop a departmental
table for the department of Medical Material: -

• Step 1. Expand the staffing guide tables for the above
sections as in the General Technical Approach.

• Step 2. The staffing guide workload measures for
inventory Management, Storage and Distribution and
Property Control are “line items”. The number of line
items processed by each section during any month may be
found on lines 221 , 222 , and 224 respectively of the
Supplemental Med-302 Report. In order to construct
departmental tables f or each section in terms of
requisitions it is necessary to convert the measures
line items to requisitions . Obtain the total number of
requisi tions and the total number of line items in each
section for the base year from the Chief , Supply and
Services Division. Divide the total line items
experienced by the section, Inventory Management over
the base year into the total requisitions in the same
period . The result is the number of requisitions per
line item in Inventory Management. Repeat this step for
the sections; Storage and Distribution and Property
Control.

• Step 3. Convert the staffing guide table for Inventory
Management from line items to requisitions by
multiplying each constraint point in the table derived
in Step 1 by the factor obtained in Step 2. Repeat this
step for the other two tables.
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• Step 4. Convert items delivered and picked up to
requisitions . Obtain the number of items delivered over
the base year from the Supplemental Med-302 Report (line
223) (for example, 36,000 deliveries). Divide this
number by the number of requisitions experienced over
the same period (e.g., 12,000 - 1.5) . This is the
number of deliveries and pickups per requisitions .

• Step 5. Using the factor derived in Step 4, convert the
IJelivery and Pick-up table to requisitions as in Step 3.
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3.2.20 Administration

As stated previously, the department of Administration
consists of the following sections:

• Management Services Division

• Office of the Chief, Supply and Services Division

• Admissions and Dispositions

• Clinical Records and Reports

• Medical Transcribing

H 
• Outpatient Records

• Hospital Treasurer

• Chief, Patient Administration Division

• Chaplain Division

• Central Material Service

• Reproduction

• Mail Room

• Adjutant

• Plans Operations and Training Division

• Medical Company

To construct the departmental tables for each of these
administrative sections:

• Step 1. Expand the staffing guide tables associated
with each section according to the General Technical
Approach.
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• Step 2. Since the staffing guide workload measure for
tne Management Services Division is the Health Care
Composite Unit (HCCU), the departmental table for this
division must be adjusted to reflect the specified
product output (MCCU). Therefore determine from the
facility the average monthly HCCU and the average
monthly MCCU experienced during the base year.

• Step 3. Subtract the average monthly MCCU from the
average monthly HCCU. The result is the HCCU measures
associated with dental patients who are not considered
in this methodology.

• Step 4. Subtract the number obtained in Step 3 from
each product output constrain t level in the expanded
staffing guide table for Management Services division .
The result is a departmental table for this
administrative section in terms of the MCCU.
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3.2.21 Composite Staff

In order to complete the departmental tables, one last step
must be accomplished. A composite staff profile of each
departmental table must be constructed. Steps 1 to S pertain to
departmental tables without physicians and steps 6 to 8 pertain
to departmental tables that include physicians.

• Step 1. Take the military cost of each resource in the
Medical Hospitalization departmental table and sum. The
costs may be derived from cross referencing the resource
type and grade at each constraint point with the
Military Personnel Resource Cost Table.

• Step 2. Divide the summed costs obtained in Step 1 by
the total resources identified in the table.

• Step 3. Reference the average cost obtained in Std~- 2
to the Military Personnel Resource Cost Table. The
mil itary personnel cost nearest to the average is
determined.

• Step 4. The resource type and grade associated with the
cost obtained in Step 3 is the composite personnel
resource for the department of Medical Hospitalization.

• Step 5. Repeat Steps 1 through 4 for all other
departments which do not have physician resources.

• Step 6. Repeat Steps 1 through 4 for physician
resources only, in depar tmental tables wi th this
resource type.

• Step 7. Repeat Steps 1 through 4 for non-physicians in
departments with physician resources.

• Step 8. In departments with physician resources two
composites were calculated. One for non-physicians ,
obtained in Step 7; and one for physicians , obtained in
Step 6.
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3.3 CONSTRUCTING THE RESOURCE COST TABLES

These tables illustrate the costs associated with each
resource which may need to be acquired as constraints in any one
or more of the departments are breached due to increased levels
of patients served. There are five specified resources. These
are:

• Three personnel resources:

- Officers with medical specialties

- Other off icers

- Enlisted Personnel

• Equipment

• Materiel

The first three are treated alike and are contained in two
Personnel Resource Cos t Tables ( one for mil i tary and one for
civil ian personnel). The last two are treated separately in an
Equipment Resource Cost Table and a Materiel Resource Cost Table.

111-123
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THE ORKAND CORPORA TION

3.3.1 Personne l Resource Cost Table

Th is table contains the monthly cost of each of the three
resource categories by pay grade. Exhibit 111-24 illustrates
this table. This two dimensional matrix relates the resource
types along the top to pay grades along the left. The cells of
the matrix contain the average monthly cost of particular
resources at particular grades (FY 1977 in the exhibit).
Obviously some of the cells will be empty. For example, Officers
wi th Med ical Speciali ty will  not be correla ted wi th any pay grade
less than 0-1. Similarly, a Radiology Technician would not be
correlated with any pay grade above E-9.

This table is predicated upon the resources being military as
opposed to civilian . This obtains for two reasons:

• The staffing guide , used to develop the depar tmen tal
products , uses prec ise m i l i t a r y  grades but not civi~,ian.

• For each military’ position title , there is identified a
comparable c iv i l ian  pos i t ion  title.

In order to fu l ly  delinea te the costs of resources which may be
required bu t not yet acquired , a precise grading structure is
necessary. But this does not preclude substituting civilian for
mi l i t a r y  posi t ions .

The sub stitution of a c iv i l i an  for  the acqu i s i t ion  of a
mil i tary personnel resource may be treated in one of three ways.
Firs t, a separate resource table may be developed for civilian
personnel resources such that once the resource to be purchased
and its status (vis a vis military or civilian ) is determined ,
the decision-maker is directed to a military or civilian resource
cost table.

A second way of treating the costs of civilian versus
mili tary personnel is to equate the costs of civilian personnel
to the costs of military personnel directly in one table. That
is , build the table around mil i tary personnel categories but
include a method (e.g., ratio or other mathematical factor) which
equates a particular military person with a civilian ’counterpart.

A third method is to predicate all tables on military
personnel and to consider the alternative costs of civilian
personnel only at the decision point . That is, consider the
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Exhibi t 111 -24

Mili tary Personnel - Resource Cost Table -

(FY 1977)

Resource Officers With
Type Medical Other

Specialties Officers Enlisted
Grade CR— i) (R—2) (R-3)

06 5270 4080 -

05 4557 3361 —

04 4002 2790 -

03 3468 2278 -

02 2925 1735 —

01 2419 1229 -
.

W4 - 2611 -
W3 - 2198 -

W2 — 1781 —

Wi - 1456 -
E9 — - 2059
E8 — — 1734
El - - 1481
£6 - — — 1223
E5 - - 965
E4 - - 789
E3 — - 675
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costs of civilian versus military personnel only after it has
been determined tha t a resource , of a certain type and grade,
must be acquired to meet the demands of increased patient care.
This last method obviates the need to construct a second table or
to determine the statistical relationship between military and
civilian personnel costs based on historical (and, hence, less
than optimum) data.

The first alternative is the one used in this methodology.
There are two personnel resource costs tables which reflect the
military and civilian costs of personnel resources separately.

The fo llowing steps are required to cons truc t the Personnel
Resource Cos t Tab le:

• Step 1. Within each cell of the table , place the
appropr iate cost, using the grade structure , obtain~ed
from the “Standard Rates for Costing Military Personnel
Services” (DOD Instruction 7220.25).

• Step 2. Adjust the pay rates obtained in Step 1 for
expected retirement costs. This adjustment is the
product of the retirement accrual rate (17%) times the
standard wage, by grade , time s the percentage of
personnel in each grade expected to retire (see Schedule
2 of Memorandum OASD (Comp troller), Subject: Economic
Cost of Military and Civilian Personnel, dated March 22,
19741. Add these costs to the rates obtained in Step 1.

• Step 3. Adjust the pay rates obtained in Step 2 to
account for “wage accelerat ion.” To accoun t for this
va lue of quar ters , subsis tence , commissary and exchange
benefi ts, multiply officer pay grades by 1.08 and
enlisted pay grades by 1.23.

• Step 4. Physicians are authorized one or more
allowances over and above pay and allowances authorized
all other officers. These allowances are special pay,
continuation pay and variable incentive pay. Physician
costs must be adjusted to account for these allowances.
Therefore , obtain:
- Current tables 1-5-2 , 1-5-3 , and 1-5-4 of the DoD

Pay Manual
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- Number of physicians by grade receiving
Continuation Pay during the base year

- Total number of physicians by grade in the Medical
Corps during the base year

- 
- 

- Total dollars paid out in Continuation Pay during
the base year

- Number of physicians receiving Var iable Incen ti ve
Pay (VIP) by years of service (4-13 , 14-19, 20-25,

- :  over 26, and obligated as per Table 1-5-3 , DODPM)

- Number of physicians receiving specialty pay during
the base year

- Total dollars paid out in spec ial ity pay dur ing the
base year. .

• Step 5. To compute the average Variable Incentive -Pay
per physician (see Exhibit 111-25):

- Place in column (B) the number of physicians
receiving VIP by years of serv ice

- Calculate the percentage distribution of column (B)
by dividing each number by the sum of column (B)

- Calculate the average VIP per years of service
category by summing across each row in Table 1-5-3
of the DODPM and dividing by 4. For example, -if a
physician has between 4 and thirteen years of
service , he may rece ive a VIP of $12 ,000 for a one
year active duty commitment , $12 ,500 for 2 years ,
$13,000 for 3 years , or $13,500 for 4 years. The
average of these four columns is $12,750
($5 1,000/4). Place these averages in column CD) of
Exhibit 111-25

- Mul tiply the percen tages in column (C) times the
average payment in column CD) to compute column CE)
of Exhibi t 111-25
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Exhibit 111-25

Computation of Average VIP per Physician

(A) (B) (C) (0) (E)
Number of Average

Years of Service Physicians S Payment Weight

4—13 679 39.1 $12,750 $ 4,985

14—19 237 13.7 12,250 1,678

20—25 189 10.9 11,475 1,251

over 26 76 4.4 10,475

Obligated 554 31.9 9,000 2,871

TOTAL 1735 100.0 $11,246

Average monthly VIP = $l1,248/12 = $937
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- The sum of column CE) divided by 12 is the average
VIP payment per physician per month ($937)
regardless of pay grade.

• Step 6. To compute the average specialty pay per
pnysiucian, divide the total dollars paid out in
specialty pay during the base year by the total number
of physicians receiving this pay. This result divided
by twelve is the average specialty pay allowance per
physician per month regardless of pay grade.

• Step 7. To compute the average continuation pay per
physician per month:

- Divide the total dollars paid out in continuation
pay by the total number of physicians receiving
this pay to compute the average continuation ~ay
per physic ian

- Divide the total number of physicians in grade 06
(Colonel) receiv ing continua tion pay by the total
number of Medical Corps colonels and mul tiply th is
percentage times the average pay obtained above.
The resul t d ivided by twelve is the average
continua tion pay per month for a colonel

- Repeat the above substep for physicians in pay
grades 05 and 04.

• Step 8. Add the costs obtained in Steps 5, 6 and 7 to
the costs obtained in Step 3.

The c iv i l i an  personnel resource cos t table is identical in
format to Exhibit 111-24. However, the cells of the ma tr ix  will
reflect civilian costs rather than military costs. This fact
requires that civilian pay grades be equated to military pay
grades. Since this is difficult in practice an approximate
equation was determined from two sources:

• Table 4-1 of AR 210-16 (29 July 1975)

• The Third Quadrenial Review of Military Compensation ,
December , 1976
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The results are contained in Exhibit 111-26 . To construct the
Civilian Personnel Resource Cost Table:

• Step 9. Obtain a Federal Pay Schedule.

• Step 10. For each pay grade , take the annual salary at
ti’e Step 5 level and divide by 12. The result is the
monthly salary cost of civilians by grade.

• Step 11. Multiply each salary cost obtained in Step 10
by the following rates:

- Retirement (currently 7.14%)

- Health Benefit (currently 1.0%)

- Life Insurance Benefit (currently .3%) 
-

Add these figures to the costs obtained in Step 10. The
result is the civilian costs by grade adjusted to
reflect retiremen t, health and life insurance benefits.

• Step 12. The civilian costs of Officers with Medical
Specialties is considered to be a constant. Therefore,
in each cell of the table corresponding to this
personnel resource type, place the adjusted cost of a
civilian, pay grade GS-14.

• Step 13. The civilian cost of an Other Officer , grade
01 equals the average cost of a GS-9 added to the
average cost of a GS-7 and the sum divided by two.

• Step 14. The civilian costs of all other personnel
types and grade are the costs obtained in Step 11 of
equivalent military pay grades from Exhibit 111-26 .
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Exhibit 111-26

Approximate Equivalent Military and Civilian Pay Grades

Military Civilian (65) Wage Grade

06 GS-15
05 GS-14
04 GS—12
03 GS-ll
02 GS-9
01 GS-9/GS-7
W4 GS-9
W3 GS-9
W2 GS-.7
Wi GS-7
£9 GS-9
E8 65-8 WS-10
E7 GS-7 WS1O/WS9
E6 GS—6 WS9
E5 GS—5 WS1O
£4 GS-4 WG8
E3 GS-3 WG6
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3.3.2 Equipment Resource Cost Table

Th is table is construc ted simply by listing all potential
equipment acqu isi ti ons and the cost of purchasing tha t
equipment. The potential equipment acquisitions can be obtained
from the departmental tables which identify equipment constraints
on produc t output.

This purchase cos t mus t be ad justed , however , to accoun t for
depreciation and the time horizon of the decision model. The
total purchase cos t, then mus t be divided by the useful l i f e  of
the equipment or eight years, whichever is less (straight line
depreciation) and again by 12 (monthly cost). If the purchase
cost of a piece of equipmen t is less than $1,000 , do not
depreciate but do divide by 12 to obtain the monthly cost.

I t should also be remembered tha t the acquisi tion of a ~ -physician may entail , as well , the purchase of a standard
instrument package (e.g., stethescope , etc.). Similarly a clerk
may also requ ire a desk , chair , f i l ing  cabinet, etc. These must
be taken into account in the Equipment Resource Cost Table as
each personnel resource is acquired.
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3.3.3 Materiel Resource Cost Table

Since materiel costs are considered purely variable , this
table takes the form of the classification matrix (see Exhibit
11-1) with the materials cost per patient type filling the
cells. These costs may be determined in one of two ways. First ,
the simplest method, Is to take the coefficients of the
department of Medical Materiel applicable to each patient type
and multiply by the average cost per requisition . This method is
derived from the manner in which those coefficients were
themselves constructed.

Another method is to follow the steps in constructing the
coefficients for Medical Materiel eliminating the step of
dividing total dollar cost of materiel by total requisitions .

111-133

~~~~ _ _ _ _ _ _  

- _ _



-—-•- —-5- - - -~ - --5 - - - ---5- - -~
---———- -5- - — --—

THE ORKAND CORPORA TION

IV. DETERMINING THE MARGINAL COST OF HEALTH SERVICES

This chapter details the procedures to follow in order to use
the information developed in Chapter III to determine the
marginal cost of serving patients in a military medical treatment
facility. Based on the definition of marginal cost in Chapter
II , this means determining the cost associated with increasing
patients served by determining the costs of additional resources
required to serve those incremental patients. This process,
requires the following steps which are detailed in the rema inder
of this chapter and illustrated in Exhibit IV-l:

• Determine the Baseline Resource and Facility Output
Levels

• Determine the Departmental Product Constraints
Associated with the Baseline Resource Level

• Determine Total Facility Output (Baseline plus
Incremental)

• Determine Departmental Product Output Associated with
Total Facility Output

• Determine Resources Required to Produce Departmental
Produc ts Associa ted wi th Facili ty Output

• Compare the Above with the Baseline Resource Level

• Identify Resources Which Mus t be Acquired to Meet To tal
Facility Output

• Determine Costs of Purchased Resources

• Relate Resource Costs to Incremental Facility Output .
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Exhibi t IV— l

Flowchart to Determine the Marginal Cost of Health Services
In a M i li tary Med ical Treatment Facility
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THE ORKAND CORPORA TION

In order to complete the decis ion framework , however , one more
step is required: -

• Compare cost with CHAMPUS.

The purpose of this chapter is to describe each of these 10
steps in deta il using da ta for selected depar tments and the work
sheets contained in Exhibits IV-2 , Margina l Cos t Estima tes , and
IV-3, Consolidated Departmental Table. Exhibit IV-2, the
Margina l Cost Table , is used to display the basel ine and
incremental facility outputs, the marg ina l cos ts, and CHAMPUS
costs. Exhibit IV-3 , the Depar tmen tal Consolida tion Table ,
displays the various levels of personnel resources and

— depar tmental produc t outpu ts associa ted with baseline resources ,
baseline output and total output. Both of these exhibits are
referenced throughout this chapter and different columns of bçth
are completed dur ing each of the 10 major  analytical  steps.

I

IV— 3
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Exhibit 1 V 2

Marginal Cost Estimates

Baseline -

Faci l ity Incremental 
______

B e n e f i c i a r y  Serv ice  Service Measure Output Output Case
(A) (B) ( C ) (n) (E) (F )

• Patient Stay 
____________ _______________ _______Med i ca l Ambulatory Clinic Visit 
___________ _____________ ______

Patient Stay 
___________ ______________ _______

Surg i ca l Ambulatory Cl inic Visit 
___________ ______________ ______

Ac ti ve Du ty Obs tet r i cs Del i very 
__________ _____________ ______

Patient Stay 
____________ _______________ ______Gynecology • • • 

-- -

_ _ _ _ _ _ _ _ _ _  
Ambu latory C i i n i c V i s i t  

_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  -
Patient _ Stay 

___________ ______________ _______Other Ambulatory Clinic Visit 
___________ ______________ ______

• Patient Stay 
____________ _______________ _______Medica l .

____________ 
Ambulatory _Cli nic_Vis i t 

___________ ______________ ______

Patient_Stay 
___________ ______________ ______Surg i ca l Ambulatory Clinic Visit 
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _Dependen ts Obs tetrics Delivery 
___________ ______________ ______or

• Patient Stay 
___________ _______________ _______Active Duty Gy necology .

_ _ _ _ _ _ _ _ _  
Ambu la tory_Cl i nic_Vis i t 

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _

• . Patient Stay 
___________ _______________ _______Pedia trics •

____________ 
Ambulatory _Cli nic _Visi t 

__________ ______________  ______

Patient _ Stay 
___________ _______________ _______Other • .

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  
Amb u la tory_Cli n i c _Visi t 

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _

M Patient Stay 
___________ ______________ _______e ica 

Amb ulatory Clinic Visit 
___________ ______________ _______

Patien t_Stay 
___________ ______________ _______• Surgica l . .Retired 

____________ 
Ambulatory Clinic V i s i t  

__________ _____________ _______

Pat ien t_ Stay 
____________ _______________ _______Gy necology • •

_ _ _ _ _ _ _ _ _ _  
Ambulatory C l inic V i s i t  

_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _

Patient_Stay 
___________ ______________ _______Othe r . . • • -_______________ _______

_____________ ____________ 
Ambulatory_Cl in i c_V i si t 

__________ _____________ _______

• Patient Stay 
___________ ______________ _______Med i cal • •

_ _ _ _ _ _ _ _ _  
Ambula tory_Cli nic _Visi t 

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _

• Patient Stay 
___________ ______________ _______Surg i ca l . .Dependen ts 

____________ 
Ambulatory Clinic Visi t 

__________ _____________ _______

of Obs tetrics Delivery 
__________ _____________ _______

Retired and Patient Stay 
___________ ______________ _______Gynecology • . .Survivors 

_ _ _ _ _ _ _ _ _  
Arnbulatory C li n i c V i s i t  

_ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _

• . Patient Stay 
___________ ______________ _______Pedia trics . • •

_ _ _ _ _ _ _ _ _  
Ambulatory _Cli nic_Visi t 

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _

Patient_ Stay 
___________ ______________ _______Other . . •

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  
Ambu latory_C li nic V i s i t  

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _

I
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Marginal Costs CHAMPUS Costs
-
~~ Case II Case II I  Government Patient Total

(G) (H) (I) (J) (K)

H 
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _
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H 
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _
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THE ORKAND CORPORA TION

4.1 DETERMINE BASELINE RESOURCE AND FACILITY OUTPUT LEVELS

This ini tial step is concerned with spec ifying the baseline
output level of pa ti ents served , the depar tmental produc ts
required to serve those pa tien ts and the resources requ ired to
produce these departmental products. Per the marginal cost
defini tion , these are the poin ts beyond wh ich the costs of
additional resources are relevant to the decision model. There
are three concep ts to consider in this step:

• The baseline f a c i l i t y  output

• The baseline resources

• The baseline departmental products.

• S . . . .~~The baseline facility output is determined by the decision
model desired. That is , i t is specif ied as ei ther the active
duty patients served or the actual patients served. These
pa ti ents classif ied by pa ti ent type will be recorded in column
CD) of Exhibit IV-2.

Two techn iques may be used to de termine the basel ine resource
level. The first is to merely specify the resources, including
borrowed labor , for each hospital department. This technique is
usually appropria te to the dec ision models corresponding to:

• The marginal costs of increasing patients served above
present levels

• The marginal costs of increasing patients served above
those that can be served by contingency levels of
resources.

The baseline resources required to serve active duty patients
only are determined using the second technique. This is as
follows :

• Step 1. Multiply the baseline facility output (active
duty patients classified into service and service
measure . categories) through the Table of Coefficients.
Tha t is , if there are 100 ac t ive  duty,  medical patient
stay patients , each of whom would be expected to use 5.7
(the coefficient) bed days of Medical Hospitalization ,
multiply 100 by 5.7. The result (570) is the total

IV-5



THE ORKAND CORPORA TJ ON

product outputs of the department of Medical
Hospitalization required by active duty patient stay
patient types. Repeat this procedure for the other
patient types utilizing this department.

• Step 2. Sum the products obtained in Step 1. The
result is the total departmental products of Medical

-: 
Hosp itali za tion requ ired for the baseline faci l i ty
output .

• Step 3. Take the number obtained in Step 2 and
reference the depar tmen tal table for Medical
Hospitalization . Place this number in sequence on the
table (i.e., 570 bed days comes between 562.5 and 637.5
in Exhibit IV-4).

• Step 4. Determine the number of resources required to
produce this facility output based strictly on
workload. These are the resources associated with every
constraint point below the product output determined in
Step 2 (e.g., 1.7). 

-

• Step 5. Adjust this staffing level for local appraisal
t see section 4.2 for a discussion of the effects of
local appraisal on constraint points and for a technique
to construct local appraisal factors). This is
accomplished by dividing the number obtained in Step 4
by the local appraisal factor (assuming a local
appraisal factor of .83, 17 / .83 = 20.48) and rounding
to the nearest whole number (e.g., 20). The result is
the base line personnel resource leve l which appears in
column (B) (i.e., Actual) of Exhibit IV-3.

• Step 6. Repeat steps 1 through 5 for all the other
departments for which there is a departmental table
considering the following refinements:

- Remember tha t for cl inics depar tmen ts composed of
mul tiple clin ics, the summed column will be that
corresponding to each individual component clinic.
There may be ten coeff icien ts associa ted wi th
Surgical Clinics , for example , to accoun t for ten
component clinics. Each component clinic column ,
then , must be summed.

IV-7
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Exhibit IV-4

Departmenta l Table for the Department of
Med ical Hospitalization

Product Resource Constraint
Output

(Bed Days) Type Code Grade

0 Base = 5 Nurses R—2 03/02

___________ 
1 Chief Wardmaster R—3 E—7

____________ 

1 Ward Attendant R—3 
__________

___________  

I Ward Specialist R’3 
_________

___________  

1 Clinica l Specialist R—3 E—5

37.50 Ward Attendant R—3 E—3

112.5 Ward Specialist R—3 E—4

187.5 Reports Clerk - 

R—3 E—4

262.5 Clinical Specialist R—3 E—5

337.5 Sen ior Ward Specialist R—3 E—5

412.5 Senior Cl inica l Specialist R—3 E—6

487.5 Ward Attendant R 3  E 3

562.5 Senior Clinica l Speciatist R—3 E—6

637.5 Ward Attendant R—3 E-3

712.5 Ward Specialist R—3 E—3

787.5 Clinica l Staff Nurse R—2 02

862.5 Senior Ward Specialist R-3 E—5

C linica l Head Nurse (Upgrade) R-2 02/03/04

950.1 Reports Clerk R—3 E—k

1050 ClinIca l Staff Nurse R—2 02

1149.9 Clinic a l Specialist R—3 E-5

1275 Ward Attendant R 3  E 3

- 
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Exhibit IV — 4  — Cont.

Product - Resource Constraint
Output

(Bed Days) Type 
- 

Code Grade

1425 Clinica l Staff Nurse R—2 02

COMPOSITE — R—3, El

IV- 9
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THE ORKAND CORPORA TJON

The demands for the department of Medical
Physicians will be the sum of the products of the
demands for:

Medical Hospitalization bed days times .25

Internal Medicine Clinic visits times 1.0

Allergy Clinic visi ts times 1.333.

These factors (.25, 1.0 and 1.33) equate the
workload measures of these depar tments to the
produc t output measure of the depar tment of Medical
Physicians.

The demands for the department of Surgical
Physicians equals the sum of the products of the
demand for :

Surgical Clinic Visits times 1.0

Surgical Hospitalization I bed days (exclusive
of demands for this department ’s produc ts
placed by gynecology patient types) times .5

Podiatry Clinic visits times 1.125

Urology Clinic visits times 1.5

Ophthalmology Clinic vists times .75 —

Orthopedic Clinic visits times 1.261.

The demands for the department of OB/GYN Physicians
will equal the sum of the products of the demands
for :

•. OB/GYN Clinic visi ts associated with
gynecology patient types times 1.0

OB/GYN Clinic visi ts associated with obstetric
patient types times .‘i62

OB/GYN Hospitalization bed days associated
with obstetrics patient types times .444

‘v-b
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THE ORKI4ND CORPORA TION

Surgical Hospitalization I bed days associated
with gynecology patient types times .444

- The demands for the department of Food Service
consist of the sum of:

The demands placed by patients by following
Stepsland 2

The demands placed by non-patients which is
the number of personnel assigned times the
average number of meals per person. The
former is calculated by summing column (B) of
Exhibit IV-3 and the latter is calculated as
in section 3.1.5.

The baseline produc t outputs of each depar tment are deri~ved
by following Steps 1 and 2 above for all hospital departments
using the baseline facility output of patients served. The
results reported in column (C) of Exhibit IV-3 , represen t the
departmental products required to serve the baseline output of
patients.

IV- 1.1
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THE ORKAND CORPORA TJON

4.2 DETERMINE DEPARTMENTAL PRODUCT CONSTRAINTS ASSOCIATED WITH
THE BASELINE RESOURCE LEVEL

The resources extant in each department are constrained from
producing more than some specified level of departmental output.
These constraints are determ ined , wi th modif ications , by merely
counting down each departmental table the number of extant
resources , then noting the constraint associated with that
number. This procedure must account for two additional factors,
however:

• Local Appraisal (by the manpower survey team)

• Borrowed Labor.

A manpower survey team , when determ ining staff ing
requirements for each hospital department considers two fact~ors:

• Observed workload

• Specific departmental characteristics.

Using the staffing guide, the manpower survey team first
determines the number of resources that are necessary to produce
the observed workload. Then, it cons iders the spec if ic
charac ter istics of each depar tment to determine whether tha t
staffing level is adequate (or more than adequate) to fulfill the
responsibili ties of that department. Such characteristics
inc lude (bu t are not l imi ted  to) :

• Physical layout and limitations

• Add itional responsibilities over and above that
represented by the workload measure

• Patient characteristics (which may be different from
that assumed in the workload measure)

• Organizational structure (two departments may be
combined for efficiency purposes).

In focusing on the characteristics , the manpower survey team
evaluates whether the staffing requirements determ ined strictly
on the basis of workload (from the staffing guide) are sufficient
to perform the du ties of the depar tmen t, as represented by the

IV-12
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work load measures , given the above limitations and/or economies.
The manpower survey team then recommends a staffing level greater
than , equal to, or less than a level based strictly on the
staffing guide.

- 
- The depar tmental tables used in this methodology were based

on the staffing guide. And as such, they accoun t only for
workload. They do not account for the other factors considered
by the manpower survey team. In any department of any hospital ,
however , the effec tive capac ity of ind iv idua l resources is
affected by these specific characteristics. Therefore, to
determine the cons train ts on resources , in terms of produc t
output (workload ) ,  th is me thodology mus t prov ide a techn ique to
relate the resources to effective constraint levels.

To do th is, it is assumed tha t the unique characteris ticbs of
a department affect each resource equally. That is, if the
manpower survey team determined that on the basis of the specific
charac teris tics of depar tmen t X, two more people are needed than
the 10 determined on the basis of observed workload only, each of
the twelve resources is affected equally by the factors which
gave rise to the 20% addition. In the methodology , it is
necessary to determ ine how much of each resource ( 12) is required
to produce the observed workload and how much is requ ired to
accoun t for the spec if i c  charac teris tics which l imi t (or a id)
these resources in the performance of their duties. And in terms
of depar tmental cons tra ints, this methodology is only concerned
with the former.

The technique to use , then , is to cons truc t a table in four
columns (see Exhibit IV-5). Column (A) lists the departments of
the hospital. The numbers in column (B) are the personnel
resources in each department recommended by the manpot~er surveyteam as required to produce the observed workload given any
limitations and/or economies identified in each department. The
numbers in column (3) are the sta f f ing  requiremen ts in each
department determined strictly on the application of the staffing
guide equation. The differences between the numbers in colunns
(B) and (C), then, are considered to be the incremen tal staff
required by the specific characteristics of each individua l
department. But since it is assumed these characteristics affect
all personnel resources equally, column (D) is calculated. The
numbers in column (D) are merely the results of dividing the

IV- 13
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Exhi bit IV— 5

Examp l e of a L i st of Factors to Equate Actua l Departmental
Staff with Adjusted Requirements

(A) (B) (C) (0)

Manp~~er SurVey Staffing Guide Factor
Dspartmsnc/S.ct ion Requir snts Requirements (c—Si

Med ical ulard 20 16.6 .83

CCU 13 13 1.0

Male Surgical Ward 17.5 16.5 .9438

Fem&. Surgical Ward 19.8 20.8 1.0505

ODerstinq Room 19.5 20.8 1.0505

Anesthesia Nursing 7.1 7.1 1.0

Mesthusiologlst I 1.0

A/P Parti~ 11.6 10.6 .9138

Nursery 11 .4 11 .4 1.0

Labor and Delivery 10.5 7.5 .7143

Pediatrics Ward 14.8 13.5 .9324

AffiC 15 15 1.0

Al lergy Clin ic 5 4 .8

Dermatology Clinic (St a f f )  1.8 2.8 1.5556

I nterna l Medicine Clinic 5.4 4.4 .8148

Surgery Cl Inic 7.3 7.3 1 .0

Ophthalmology Clin Ic 3 3 1.0

Optometry Cl inic 9 9 1.0

Orthopedics Cl in ic 5 5 1.0

Cut Room 6 6 1.0

Brace Shop 2 2 1.0

Otolaryngo’ogy C ENT) 6 6 1.0

Podiatry Clinic 3.97 3.97 1.0

Physica l Therapy Clinic 8 8 1.0

Urology Clinic 4 4 1.0

Emergency Room (not including NO’s) 20.9 17.9 .8565

OS/GYN Cl Inics 6.78 5.78 .8525

Pediatrics Clinics—Physici a ns (one Nurse 7 5 71429Clinician • one Physician)

Pediatrics Cl i nics—Ancillary 6 .8333

Social Work Service 3 9 1 .125

IV-14
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THE ORKAND CORPORA TION

numbers in column (C) by the numbers in column (B) (e.g.,
16.6 / 20 = .83). These factors represent that portion of each
individual resource in each department required to produce
departmental output. The remainder of each resource (i.e., I
minus the fac tor , example: 1 - .83 = .17) is that portion of
each resource requ ired by the specific charac teris tics of the
department which limit or aid the resources in the performance of
their duties.

These factors are used to determine the constraints on
departmental resources in terms of product outputs (workload).
Given a resource level in each department (whether it equals the
manpower survey requirements, staffing guide requirements or some
other number) , one can determine the number of resources required
strictly for the product outputs and the product output
constraints on that number of resources.

I

Borrowed labor must also be taken , into consideration . For
the purposes of th is methodology , borrowed labor is the resources
allocated to the hospital from some other military unit (e.g.,
combat support hospi tal) for the purposes of job proficiency.
Borrowed labor is considered relatively fixed and is merely a
part of the baseline resource level, but over and above the
resources allocated directly to the hospital. It may be
considered as merely increasing the productive capacity of the
departments to which borrowed labor is assigned .

To determine the departmental product constraints associated
wi th the basic resource leve l , perform the fo llowing steps:

• Step 1. The number of resources extant- in each
department are known from section 4.1.

• Step 2. To determine the product output constraints on
these resource levels, mul tiply the resources in the
department of Medical Hospitalization (example, 20) by
the local appraisal factor for this department (.83).
Round the result to the nearest integer (17). This is
the number of resources attribu table solely to workload
and not to other characterist-ics of the department.

• Step 3. Go to the Medical Hospitalization departmental
table (Exhibit IV-4) and count down the table as many
resources as was determined in Step 2 (example, 17).

IV- 15
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• Step 4. Note the product output level associated with
the resulting number of resources (example, 562.5).

• Step S. The unconstrained productive capacity of these
resources is the product output level just below the one
identified in Step 4 (example, 637.5) This means that
the resources finally identified can produce
depar tmental products up to the next level where another
resource must be acquired . Record this result in column
(C) of Exhibit IV-3.

• Step 6. Repeat Steps 2 through 5 for all other hospital
departments.

At this point columns (B) through (D) of Exhibit IV-3 are
completed and appear as shown in Exhibit IV-6 which presents 1twopossible cases: -

• Where the constraint on resources (i.e., staff in column
(B ))  is grea ter than the produc ts actually demanded by
the baseline output of patients served (column CD)).
Tha t is , the resources extant in the departments of
Medical Hospi tal iza tion , Surgical Hospitalization , Labor
and Delivery , and Pedia trics Hospi tal iza tion are
sufficient to meet the demands of the baseline output of
patients [or their services.

• Where the constraint on resources is less than the
products actually demanded by the baseline output of
patients served. That is , the resources ex tant in the
departments of Radiology and Pathology are
hypothetically insufficient to meet the demands of the
baseline output of patients for their services.

In the la tter case , the resources may be said to be
“overproducing” relative to their capacity (i.e., capac ity is
defined as the constraint points). The reason for this occur-
rence is not known and could not be fully explored during this
study. However , this methodology accoun ts for this
“overproduction” by determining three marginal cost estimates for
each decision model. Using the example at line 5 of Exhibit IV-6
(i.e., Radiology Department) some additional resource(s) are

IV.46
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THE ORKAND CORPORA TION

needed to meet the demands for f i lms exposed placed by the
baseline output of patients. In th is methodology , an increase in
patients , and therefore an increase in demands for f i lms exposed ,
is being analyzed. Are the costs associated with rectifying the
overproduction situation attributable to these incremental
patients or not? The three marginal cost estimates do not answer
that question. What they do illustrate , however , is the marg inal
costs of serv ing addi tional pa tien ts if :

• The total costs of increasing facility output include
the costs of purchasing resources (3) required even to
serve exis ting demand (20,000) if the exis ting resources
(23) could not be expected to serve even one additional
patient . This is a worst case situation .

• The costs of increasing facility output should only 
~inc lude the cos ts of purchasing addi ti onal uni ts of

— capaci ty over the resources tha t would be jus ti f ied on
the basis of existing workload . In this case, the three
resources that should have been purchased are a cost
saving to the fac ility, or unnecessary, and the only
relevant costs are those needed to purchase that
resource(s) required strictly by the incremental output.

• In the case where expenditures for resources are
justif ied and not made (as in the example) bu t would be
made given a fur ther increase in workload demands , par t
of these costs are relevan t to the incremen tal pa ti ents
served. In this case the relevant costs are those
attr ibu table to the resources requ ired to increase
produc t output from tha t demanded by the base line outpu t
of patients (20,000) to tha t which is demanded by the
incremental patients. In other words, only some por tion
of the costs of rectification are considered relevant.

These three cases are repor ted in columns (F ) ,  (G) and (H)
respectively of Exhibit IV-2.

In this section of the methodology , then , it is necessary to
determine the personnel resources necessary to produce the
product outputs actually demanded by the baseline facility output
of patients served and the product output constraints associated
with those resources. This is desired so as to determine the
number and costs of resources required for rectification . This
is accomplished as follows :
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THE ORKAND CORPORA TION

• Step 7. Take the output in column CD), 450 , associated
with the department of Medical Hospitalization. Place
this output in sequence in the Medical Hospitalization
departmental table (between 412.5 and 487.5).

• Step 8. Determine the number of resources required to
produce this facility output based strictly on
workload. These are the resources associated with every
constraint point below the product output determined in
Step 7 (i.e., 15).

• Step 9. Adjust this staffing level for local
appraisal. This is accomplished by dividing the number
obtained in Step 8 by the local appraisal factor
(assuming a local appraisal factor of .83, 15 / .83 =
18.07) and rounding to the nearest whole number (e.g.
18). The result is the staff needed to produce the
actual products or standard staff. Record this in ‘
column (E) of Exhibit IV-3

• Step 10. Repeat steps 7 through 9 for all departments
ot the hospital. In the example on line S of Exhibit
IV-6, the calculations are as follows (see Exhibit IV-7):

- 20,000 films exposed is between constraints of
19,928 and 21,119

- The number of resources associated with 19,928
products is 26

- Ass~~ing a local appraisal factor of 1.0, the staffneeded to produce 20,000 actual products is 26
(26 / 1.0 — 26).

• Step 11. The constraint associated with the resources
6eter*lned in Steps 9 and 10 are merely the constraints
associated with the resources identified in Step 8. The
results of Steps 7 through 11 for the examples are
contained in Exhibit IV-8 which is an update of Exhibit
IV-6 and IV-3.

IV- 19
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Exhibi t IV— 7

Depar tmental Table for the Department of Rad iology

Product Resource Constraint
Output

Type Code Grade

0 Base — Ch ief , Radiology R—l 05104

Ch ief X-Ray Specialist R-3 E-6

2250 X-Ray Assistant R—3 E-4

2750 Clerk R-3 E-4

3250 X-Ray Specialist R-3 E-5

3750 Senior Stenographer R—3 E-5

4250 X—Ray Attendant R-3 E-3

4750 Clerk R—3 ~ E-3

5250 Radiologist R-1 03

5750 X—Ray Specialist R-3 E-5

6312 X-Ray Attendant R-3 E-3

6937 Clerk R—3 E-3

7562 X-Ray Assistant R-3 E-4

8187 X-Ray Specialist R-3 E-5

8812 X-Ray Assistant R-3

9437 X-Ray Specialist R-3 E-5

10062 X—Ray Assistant R-3 E-4

10687 X-Ray Specialist R-3 E-5

Chief X-Ray Specialist (Upgrade) R-3 E-6 to E-

11595 X-Ray Attendant R-3 E-3

12785 X-Ray Assistant R-3 E-14

IV-20
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Exhibi t IV—7 — Cont.

Product Resource Constraint
Output
(Films Type Code GradeExposel)

13976 Clerk Typ is t R—3 E 3

15166 X—Ray Specialist R-3 E-5

16357 Assistant Chief X—Ray Specialist R-3 E—6

17547 X-Ray Attendant R-3 E-3

18738 V X-Ray Assistant R—3 E—4

19928 X-Ray Specialist R-3 E-5

2111 9 X-Ray Attendant R-3 E-3

22309 X-Ray Assistant R-3 E—4

23500 X-Ray Specialist R—3 E-5

24690 X-Ray Attendant R—3 E-3

25880 X-Ray Ass istant R—3 E—4

• 27071 X-Ray Specialist R-3 E-5

• 28261 Rad iologist R-1 04

29452 X-Ray Assistant R-3 E-4

30625 X—Ray Attendant R-3 E-4

31875 X-Ray Assistant R-3 E-4

33125 Senior Clerk R—3 f-k

34375 X—Ray Specialist R-3 E-5

35625 X-Ray Assistant R—3 f-k

36875 X-Ray Specialist R—3 E—5

38125 X-Ray Assistant R-3 f—k

39375 X—Ray Specialist R—3 f—S

COMPOS I TE — Physicians : R-l , 04

Staff: R— 3, f—k
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THE ORKAND CORPORA TION

4.3 DETERMINE TOTAL FACILITY OUTPUT

This step requires the determination of some facility output
which will be compared to the baseline output defined in section
4.1 to determine the incremental number of patients ~,erved andthe incremental costs of serving those patients. This level,
like the baseline level, is strictly a function of the decision
model. It may be defined at any level desired , to include:

• Present Output

• Maximum Output

• Any Incremental Output

The incremental output (Total Facility Output minus Baseline
Facility Output) is recorded in column CE) of Exhibi t  IV-2.  b

IV-23
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THE ORKAND CORPORA TION

4.4 DETERMINE DEPARTMENTAL PRODUCT OUTPUT ASSOCIATED WITH TOTAL
FACILITY OUTPUT

This step is concerned with determining the departmental
V product outputs demanded by the baseline plus incremental

patients. This is accomplished as follows:

• Step 1. Knowing the total facility output, baseline
plus incremental, by patient type, multiply the number
of patients utilizing the department of Medical
Hospitalization by their corresponding coefficients.
That is, if there are 100 active duty, medical patient
stay patients , each of whom would be expected to use 5.7
(the coefficient) bed days of Medical Hospitalization ,

- • multiply 100 by 5.7. Repeat this procedure for the
other patient types utilizing this department.

• Step 2. Sum the products obtained in Step 1. The
result is the total departmental products of Medical
Hospitalization required for the total facility output.

V 

• Step 3. Repeat Steps 1 and 2 for all other departments
in the Table of Coefficients considering the following
refinements:

- Remember that for clinics departments composed of
multiple clinics , the summed column will be that
corresponding to each individual component clinic.
There may be ten coefficients associated with

• Surgical Clinics , for example, to account for ten
component clinics. Each component clinic column,
then, must be summed.

- The demands for the department of Medical
Physicians will be the sum of the products of the
demands for:

.. Medical Hospitalization bed days times .25
Internal Medicine Clinic visits times 1.0
Allergy Clinic visits times 1.333

- These factors (.25, 1.0 and 1.33) equate the • V

workload measures of these departments to the
product output measure of the department of Medical
Physicians.
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THE ORKAND CORPORA TION

The demands for the department of Surgical
Physicians equals the sum of the products of the V

demands for:

.. Surgical Clinic visits times 1.0

.. Surgical Hospitalization I bed days (exclusive 
V

of demands for this department’s products
placed by gynecology patient types) times 5

Podiatry Clinic visits times 1.125

Urology Clinic visits times 1.5

Ophthalmology Clinic visits times .75

Orthopedic Clinic visits times 1.261.

The demands for the department of OB/GYN phys?ci.ans
will equal the sum of the products of the demands
for :

V .. OB/GYN Clinic visits associated with
V gynecology patient types times 1.0

OB/GYN Clinic visits associated with
obstetrics patient types times .762

OB/GYN Hospitalization bed days associated
with obstetrics patient types times .444

Surgical Hospitalization I bed days associated
with gynecology patient types times .444

The demands for the department of Food Service
consist of the sum of:

The demands placed by patients by following
Steps 1 and 2

The demands placed by non-patients which is
the number of personnel assigned times the
average number of meals per person. The
f ormer is calculated by summing column (B) of
Exhibit IV-3 and the latter is calucated as in
section 3.1.5

Record the results in column (G) of Exhibit IV-3.
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THE ORKAND CORPORA TJON

4.5 DETERMINE RESOURCES REQUIRED TO PRODUCE DEPARTMENT PRODUCTS
ASSOCIATED WITH FACILITY OUTPUT

In this section , the object is to take the total departmental
products obtained in section 4.4 and determine the resources in
each department required to meet those product demands. In

Vt effect, one moves from the Table of Coefficients into the
Departmental Tables. This is accomplished in the following steps:

• Step 1. Take the total product output of the department
V of Medical Hospitalization obtained in Step 1 of section

4.4 and place it in numerical sequence in the
Departmental Table for this department

• Step 2. Determine the resources required to meet this
product demand. These are the sum of all the resot.srces
associated with product output levels below that
determined in Step 1.

• Step 3. Adjust this staffing level for local
appraisal. This is accomplished be dividing the number
obtained in Step 2 by the local appraisal factor for the
department of Medical Hospitalization and rounding to
the nearest whole number. The result is the staff
needed to produce the departmental products demanded by
the sum of baseline plus incremental patients. Record
this result in column (H) of Exhibit IV-3.

-• Step 4. Repeat Steps 1 through 3 for all other
departments and record the results in column (H) of
Exhibit IV-3.
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THE ORKAND CORPORA TION

4.6 COMPARE ThE FACILITY OUTPUT PRODUCT LEVEL RESOURCE
V REQUIREMENT S WITH BASELINE LEVEL RESOURCES

This step is the comparison of the resource requirements
determined in section 4.5 with the baseline resource levels
defined in section 4.1. This can be accomplished by placing both
levels on the same departmental table. Two resource levels must
be compared. The first is a comparison of resources required to
serve all patients (defined as required from column (H) of
Exhibit IV-3) and the actual resources extant in each department
(column (B) of Exhibit IV-3). The second is a comparison of
required resources and those resources needed to produce actual
products (defined as standard in column (B) of Exhibit IV-3).
These two sets of differences are defined as the marginal staff
and recorded in columns CI) and (J) respectively of Exhibit
IV-3. Exhibit IV-9 presents examples of the results of sections
4.4 through 4.6. As may be seen, one of six different cases~ mayarise from the above calculations. These are (corresponding to
lines in Exhibit IV-9):

• Case 1 - Medical Hospitalization. The staff extant in
this department is sufficient to serve the baseline
facility output plus all incremental output. V

Result: 0 Marginal Staff

• Case 2 - Surgical Hospitalization. The staff extant in
this department is sufficient to serve the baseline
output but not the incremental output. V

Results: 1 Marginal Staff between Actual and Required
1 Marginal Staff between Standard and Required.

• Case 3 - Labor and Delivery. The staff extant in this
department is more than sufficient to serve the baseline V

facility output though insufficient to serve the total
facility output.

Result: 1 Marginal Staff between Actual and Required V

2 Marginal Staff between Standard and Required

• Case 4 - Pediatrics Hospitalization. The staff in this
department is mu~h more sufficient to serve both V

baseline and incremental patients. Like Labor and 
V

IV-27
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THE ORKAND CORPORA TION

Delivery , however, the staff required to serve total
output is greater than that necessary just to serve
baseline patients.

V Result: Minus 5 Marginal Staff between Actual and
Required

3 Marginal Staff between Standard and Required

• Case S - Radiology. The staff in this department are
insufficient to serve the baseline patients. And even
if sufficient staff existed to serve baseline patients ,
they would be insufficient to serve baseline plus
incremental patients.

Result: 4 Marginal Staff between Actual and Requir~ed1 Marginal Staff between Standard and Require-i

• Case 6 - Pathology. The staff in this department is
insutticient to serve the baseline patients. But those
resources which are sufficient to serve the baseline
patients are also sufficient to serve the incremental
patients as well.

Result: 2 Marginal Staff between Actual and Required
0 Marginal Staff between Standard and Required
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THE ORKAND CORPORA TJON

4.7 IDENTIFY RESOURCES WHI CH MUST BE PURCHASED TO MEET THE TOTAL
FACILITY OUTPUT

If the resources extant in a department are insufficient to
meet the demands for that department ’s products, resources must
be acquired . Referring to Exhibit IV-9 , if the resources
identified in column (H) are less than or equal to the resources
identified in column (B), no resources need to be acquired . In
the examples in Exhibit IV-9 , these departments include:

• Medical Hospitalization

• Pediatrics Hospitalization .

Whenever the resources in column (H) are greater than those in
column (B) (i.e., whenever a postive integer is found in column
(H)), resources have to be acquired. In Exhibit IV-9 these ,
include the departments of:

V 
• Surgical Hospitalization

• Labor and Delivery

• Radiology

• Pathology

Two sets of resources may need to be acquired : those
associated with the difference between actual and required; and
those associated with the difference between standard and
required. It must be pointed out that the difference between
standard and required can never exceed the difference between
actual and required for costing purposes. 

V 
The marginal cost

definition states that only resources required over and above
those existing in the hospital are relevant. If the existing
resources are greater than those required to serve the baseline

V patients , the excess provides capacity to serve some additional
patients. If these baseline resources are sufficient to serve
baseline plus incremental patients, no additional resources are
required . If they are not sufficient (to serve baseline plus
incremental patients), only the resources above the baseline are
relevant. Therefore, the maximum number of resources that need
to be acquired are those identified in column (H). The number of
resources that need to be acquired in the example of Exhibit IV-9
are:

V
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THE ORKAND CORPORA TION

• Surgical Hospitalization:

- 1 Between Actual and Required
- 1 Between Standard and Required

• Labor and Delivery:

- 1 Between Actual and RequiredV 
- 1 Between Standard and Required

• Radiology :

- 4 Between Actual and Required
- 1 Between Standard and Required

• Pathology:

- 2 Between Actual and Required
- 0 Between Standard and Required

Puthermore, there are two types of resources that may need to
be acquired. The marginal staff calculation was based on the
difference between two staff requirements , each adjusted for
local appraisal. Of the marginal staff so determined , a portion
was necessary to accomplish the increase in workload. But this
incremental staff was limited or aided by the particular
characteristics of the departments. If sufficient additional

V staff are needed to serve the incremental patient load, these
limitations or economies lead to incremental or decremental staff

V to account for the limitations or economies. For example,
suppose the workload increase demanded by incremental patients

V yielded a marginal staff of 5 in a department (calculated as in
this methodology). This depatment is further characterized by a

V local appraisal factor of .80. Of those 5, 4 were required
strictly on the basis of workload (5 x .80) while the additional
staff was required to account for the characteristics of the
department limiting each resource.

To complete this step in the marginal cost calculation, it is
necessary to identify the specific resources which must be
acquired to serve incremental patients. This requires the
determination of the marginal staff which are necessary based
strictly on workload, and which are necessary to account for the
limitations or economies. This process proceeds as follows:

-
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THE ORKAND CORPORA TION

• Step 1. Start ing with column ( I )  of Exhibi t  IV-3 ,
i dent i fy  the f i r s t  department wh ich requires additional
s t a f f .

• Step 2. Multiply the number of s taff  ident if ied in Step
1 by the local appraisal factor for that department and
round to the nearest integer. The result is the number
of staff required strictly on the basis of workload.

• Step 3. Go to the departmental table for that
department and identify the resource associated with the
constraint point (i.e., on the same line) identified in
column (C). This is the first additional resource which
must be acquired. Count this resource as one.

• Step 4. Continue counting until a number of resources
equal to the number identified in Step 2 have been ‘

counted. These resources, identified by type and grade,
are those that must be acquired.

• Step 5. Subtract the number identified in Step 2 from
that in Step 1. This is the number of personnel that
must be acquired or subtracted to account for the
limitations or economies. If this number is negative ,
then the department has characteristics which yield
economies (i.e., more staff is required based on
workload than is required considering the
characteristics of the department). If it is positive ,
then additional resources are necessary to account for
limiting factors. These resources shall all be typed
and graded as composite resources. Each departmental
table contains a composite resource of that department.

• Step 6. Repeat Steps 1 through 5 for all departments
with positive numbers in column (I).

• Step 7. Repeat Steps 1 through S for all departments
with positive numbers in column (J) if column (J) is
less than or equal to column (I).

If equipment resources are required in any department, identify
that equipment.

V IV-32
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THE ORKAND CORPORA TION

4.8 DETERMINE COSTS OF PURCHASED RESOURCES

In this section, it is necessary to relate the resources
identified in section 4.7 to the Personnel Resource Cost Tables.
Since two sets of marginal staff were determined, two sets of
costs are calculated. In Exhibit IV-3, column (K) presents the
costs of the marginal staff in column (I) and column CL) presents
the costs of the marginal staff in column (J). This process is
as follows:

• Step 1. Take the resources, by type and grade,
identified in Steps 4 and 6 of Section 4.7 and reference
each to the Military Personnel Resource Cost Table.

• Step 2. Sum the costs of each resource. The result is
the monthly military personnel cost of acquiring the
resources in column (I). ,

• Step 3. Repeat Steps 1 and 2 for all resources
identified in Steps 6 and 7 of Section 4.7.

If civilian costs are desired , the resource type need only be
referenced to the Civilian Personnel Resource Cost Table instead
of the Military Personnel Resource Cost Table. Exhibit IV-lO
illustrates the completed departmental consolidation table for
t~1e six examples.
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4.9 RELATE RESOURCE COSTS TO INCREMENTAL FACILITY OUTPUT

This section is necessary to determine which costs calculated
in Section 4.8 are associated with which patients. It is the two
sets of costs determined in section 4.8 which form the basis of
the three marginal cost estimates. Essentially these three
estimates can be described as follows:

• Case I (Column (F) of Exhibit IV-2). These are the
marginal costs of serving each patient by type which
costs include the costs of staff rectification . That

I~t is, this case includes the costs of purchasing resources
which are needed to serve baseline patients regardless
of incremental patients.

• Case II (Column (G) of Exhibit IV-2). This case
includes only the costs of statt resources required to
serve the incremental patients. It includes no costs of
staff rectification.

• Case III (Column (H) of Exhibit IV-2). This case
includes some but not all of the costs of rectification
plus all the costs in Case II.

The costs attributable to rectification are determined by
subtracting the costs in column CL) of Exhibit IV-2 f~rom thecosts in column (K). Therefore, the personnel costs included in
Case I are all the costs in column (K) of Exhibit IV-3. The
personnel costs in Case II are the costs in column (L) of Exhibit
IV-3. The personnel costs in Case II are the costs in column (L)
of Exhibit IV-3. The personnel costs in Case III are all of the
costs in column (L) plus a portion of the difference in costs
between columns (L) and (K).

To calculate the marginal costs per patient in a military
hospital from the costs already determined , proceed as follows:

• Step 1. Starting with column (K), take the first
department which contains a cost in column (IC). These
costs are then considered to be related to the
incremental patients which used that department.
(Example: Surgical Hospitalization , $675).

• Step 2. Take the incremental products demanded by
incremental patients. This is the difference between
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THE ORKAND CORPORA TION

columns (G) and (D) of Exhibit IV-3. (Example:
Surgical Hospi ta l iza t ion, 65) .

• Step 3. Divide the number obtained in Step 1 by the
number in Step 2. The result is the total addit ional

V cost of each additional product output of that
department. (Example: $675165 $10.385).

• Step 4. Determine the Incremental patients which
required the incremental products (Example: assume 10
dependents of active duty and 10 retired surgical
patient stay patient types only).

• Step S. Multiply the number of incremental patients by
type which required the products of this department by
their appropriate coefficients to obtain the total
products of this department required by each patiemt
type (Example: 10 dependents of active duty patients x
2.6 bed days per patient * 26 bed days required by
dependents of active duty patients; also 10 retired

V 
patients x 3.9 bed days = 39 bed days). The sum of all
these numbers should equal the number obtained in Step 2
(e.g., 26 + 39 — 65).

• Step 6. Multiply the number obtained in Step 3
~~iO.~ 85) times each of the numbers obtained in Step 5(e.g., 26 x $lO.385 — $270; 39 x $10.385 — $405). The
results are the incremental costs of this department
associated to each patient type (e.g., $270 associated
with the 10 dependents of active duty patients and $405
associated with the 10 retired patients). The sum of V

these numbers should equal the number obtained in Step 1
(e.g., $270 + $405 = $675). See Exhibit IV-ll. This
exhibit is an example of a worksheet that may be used to
record the costs calculated in this step.

• Step 7. Repeat Steps 1 through 6 for all departments.

• Step 8. Sum the costs obtained in Step 1 through 7
across each patient type.

• Step 9. Divide the summed costs per patient type by the
number of incremental patients of each type. The
results are the personnel costs of Case I allocated to
each patient type.
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• Step 10. If equipment resources are required , reference
V the Equipment Resource Cost Table and repeat Steps 1

through 7 for each department.

• Step 11. Add to the costs obtained in Step 9 the
materiel resource costs per patient type obtained from
the Materiel -Resource Cost Table and the equipment
resource costs obtained in step 10. The results are the
marginal costs per patient of health care delivered in
this hospital assuming Case I. These costs so derived
should be recorded in column (F) of Exhibit IV-2.

• Step 12. Repeat Steps 1 through 11 for the personnel
costs in column (L) of Exhibit IV-3. The results should
be recorded in column (G) of Exhibit IV-2 corresponding
to Case II.

• Step 13. The completion of columns (H) of Exhibit ‘IV-2
requires that the differences in costs between columns
(L) and (K) of Exhibit IV-3 be divided such that only a
part of these costs are allocated to the incremental
patients. In this step then determine the departments
for which there are different costs in columns (L) and
(K).

• Step 14. For all departments not included in Step 13
u.e., for all departments where the costs in column CL)
are identical to those in column (K)), repeat steps 1
through 6 using the costs in column (L).

• Step 15. In the first department in Step 13 (assume
Radiology), subtract the costs in column CL) from the
costs in column (K) ($2,104 - 675 = $2,429). The result
is the cost of rectification which must be allocated
between incremental and baseline patients.

• Step 16. For this first department, subtract column (B)
from column (F) (21,119 - 17,547 • 3,572). The result
is the total capacity of the resources between baseline
and standard.

• Step 17. Subtract column CD ) from column (F) (Example:
ZI ,1].9 - 20,000 • 1,119). The result is the additional
capacity wh ich need . to be acquired to serve incremental
patients.
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THE ORKAND CORPORA TION

• Step 18. Divide the number obtained in Step 17 by the
number obtained in Step 16 (1,119/3,572 = .3133). The
result equals that portion of the resources required for
rect i f icat ion attr ibutable to incremental patients.

• Step 19. Multiply the number obtained in Step 18 by the
number obtained in Step 13 (Example: .3133 x $2,429 —

$761).

• Step 20. Add the number in Step 19 to the cost in
column CL).

• Step 21. Repeat Steps 1 through 6 for the costs
obtained in Step 20.

• Step 22. Repeat Step s 16 through 21 for all other
departments identified in Step 12.

• Step 23. Repeat Steps 8 through 11 for all departments
whose costs were allocated in Steps 14, 21 and 22.
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4.10 COMPARISON S WITH CHAMPUS

Given the decision framework discussed in Chapter I of this
methodology, the process is not complete until the marginal costs
obtained in section 4.9 are compared with the government costs of
providing care to Military Health Services System eligible
beneficiaries through CHAMPUS. This section details how to
construct the CHAMPUS cost data into the patient types , and the
comparisons with the marg inal costs of heatlh care in the
mil i tary  faci l i t ies .

V 
I
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THE ORKAND CORPORA TION

4.10.1 Constructing the CHAMPUS Cost Tables

CHAMPUS data are not available in the exact patient
categories as the analysis framework for marginal costing.
However , enough information is available to allow one to
approximate the average cost of treating patients in each
category (beneficiary x service x service measure) through
CHAMPUS. Exhibits IV-12 and IV-l3 illustrate the data formats
available from OCHAMPUS. As may be seen, the following data are
available concerning CHAMPUS users within a 40-mile radius of
each military hospital:

• Hospital costs by age group for the following
beneficiary types:

- Dependents of Active Duty
- Retired I

- Dependents of Retired and Survivors.

• Hospital costs by age group and beneficiary category for
the following services:
- Medical
- Surgical
- Obstetrics
- Psychiatry.

• Physician costs for inpatient care by beneficiary and by
service

• Outpatient costs by beneficiary,  by service. 
V

Two sets of CHAMPUS costs are relevant: the costs expended
by the government and the costs expended by the patients
themselves. The calculation of the government costs is as
follows:

• Step 1. Determine pediatrics inpatient costs by first
determining the average government cost for hospital
care for dependents of active duty in the medical
service for each age group up to age 14 (i.e., for the
age groups less than 1, 1 through 4, 5 through 9, and 10
through 14). Do this again for surgical service.

IV-41
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THE ORKAND CORPORA TION

• Step 2. Add all patients 14 and under in the medical
service to those in the surgical service. This is the
total pediatrics patients served.

• Step 3. Multiply the average cost per patient in the
rirst age group of medical service (i.e., less than 1)
by the ratio of patients in that group to total
pediatrics patients (obtained in Step 2 ) .  Repeat for
all age groups for medical and surgical service.

• St ep 4. Sum all the numbers obtained in Step 3. This
tigure is the weighted average hospital costs per
pedia tric , dependent of active duty patient .

• Step 5. To the above must be added the physician
V costs. This is accomplished by:

‘ V

- Multiplying the ratio of medical care patients 14
and under to total pediatrics patients (obtained in
Step 2) times the average physician costs for
medical care patients (total costs divided by total
patients) .  Repeat for surgical patients 14 and
under and sum the numbers.

- Adding the dollars above to the dollars obtained in
Step 4 to arr ive at the total weighted average cost
for a dependent of active duty, pediatrics , patient
stay patient type.

• Step 6. Repeat Steps 1 through 5 for dependents of
retired to determine the weighted average cost for a
dependent of retired , pediatrics , patient stay patient
type.

• Step 7. Determine the costs for dependents of active
duty, medical patient stay, patient type. This is
accomplished by:

V 

- Determining the average cost per patient in each
age group over 14

- Multiplying the average cost obtained above by the
ratio of patients in each age group over 14 to the
total of all patients in age groups over 14 and
summing the results.
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- Adding the average government cost of physicians in
the medical service to arrive at the total average
cost of a dependent of active duty, medical patient
stay patient type.

• Step 8. Repeat Step 7 for dependents of active duty,
surgical patient stay patient types.

• Step 9. Repeat Steps 7 and 8 for dependents of retired ,
medical and surgical , patient stay patient types.

• Step 10. Determine the costs for dependents of active
duty, obstetrics , delivery patient types by adding
together the average hospital costs per patient and the
average physician cost per patient.

V • Step 11. Repeat Step 10 for dependents of retired ,,..
obstetrics, delivery patient types.

• Step 12. Determine the average costs for retired ,
medical patient stay patient types by adding together
the average hospital costs per retired medical patient
and the average physician costs for the same patient.

• Step 13. Repeat Step 12 for the following patient stay
patient types;

- Retired surgical
- Dependents of retired other
- Dependents of active duty other
- Retired other

• Step 14. Determine the costs of all gynecology patient
stay patient types by assuming these costs are identical

V to the costs for surgical, patient stay patient types.

• Step 15. The average costs for all ambulatory clinic
visit patient types, except pediatrics , are the average
outpatient visit costs per beneficiary category and
service (again assume gynecology is equivalent to
surgery).

• Step 16. The pediatrics ambulatory clinic visit costs
are tne average medical service outpatient costs plus

IV-46
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the average surgical service outpatient costs each
weighted by the number of patients in each service V

relative to the total patients in both services.

• Step 17. The results of Steps 1 through 16 are the
government C}IAI4PUS costs of serving each patient type
less pharmaceutical and administrative costs. To
determine the pharmaceutical costs applicable to each
patient type, first obtain from OCHAMPUS the total
dollar expenditure for pharmaceuticals in the base year
and the total number of prescriptions filled which led
to the pharmaceuticals costs. Then compute an average
cost per prescription (currently approximately $4.41).

• Step 18. Since prescriptions, as determined in Step 17,
apply only to ambulatory clinic visit patient types,
multiply the average cost per prescription obtained~ inStep 17 by the coefficient of Pharmacy applicable to
dependent of active duty medical ambulatory clinic visit
patient types. The result is the expected government

- - CHAMPUS costs of pharmaceuticals applicable to this
patient type.

• Step 19. Add the cost determined in Step 18 to the
~tner government CHAMPUS costs obtained previously for
this patient type.

• Step 20. Repeat Steps 18 and 19 for all other
ambulatory clinic visit patient types using the
appropriate coefficient of the department of Pharmacy.

• Step 21. The administrative costs applicable to each
patient type is first estimated by obtaining from
OCHAMPUS the following information:

- The processing cost per claim negotiated with the
fiscal intermediary in the state in which the
hospital is located.

- The number of outpatient visits per claim by
beneficiary category.

• Step 22. Assuming two claims per patient stay and
delivery (one for the hospital and one for professional
serv ices), multiply the processing cost per claim times
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THE ORKAND CORPORA TION

V two and add this cost to the government CHAJ4PUS cost for
every patient stay and delivery patient type.

• Step 23. Divide the processing cost by the number of
visits per claim for dependents of active duty. Add the
result to the government CHAI4PUS cost for every
dependent of active duty ambulatory clinic visit patient
type.

• Step 24. Repeat Step 23 for the other beneficiary
categories. The results of these calculations are the
government CHAMPUS costs per patient type including
estimates of pharmaceutical and administrative
processing costs and should be recorded in column Ct) of
Exhibit IV-2.

The calculation of CHAMPUS patient costs proceeds as fo1~.ows :

• Step 25. All that is known about patient costs are the
total by service (hospital plus professional). However,
if it is assumed that patients incur costs in the same
ratios that the government incurs costs, then the
government costs can be used to estimate the patient
costs by patient type. In this step then, for
dependents of active duty, construct a worksheet as in
Exhibit IV-l4 (pediatrics patients are any patients
under 14).

• Step 26. Divide line 3 by line 4 (result: .624).

• Step 27. Multiply the result of Step 26 times line 5
~resurt: 15,854).

• Step 28. Divide the result of Step 27 by line 1
~result: 41.94).

• Step 29. Multiply the result of Step 28 by the dividend
of line 1 divided by the sum of lines 1 and 6 (result:
41.94 x (378/1,243) — (12.75).

• Step 30. Divide line 8 by line 9 (result: .3211).

• Step 31. Multiply the result of Step 30 times line 10
iresult: $19,926).
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Exhibit IV-14

V Data Needed to Determine Patient CHAMPIJS Costs

I

DATA

V Dependents of Dependents of
Line Item Descripti on Active Duty R etired

1 Medical Pediatrics Patients 378
2 Total Medical Patients 799

3 Medical . Ped iatr ics Costs $ 429,914
4 Total Medical Costs $ 688,943

~~~~.VV

5 Total Medical Patient Costs $ 25,407

6 Surgical Pediatrics Patients 865
7 Total Surgical Patients 2,092
8 Surgical Pediatrics Costs $ 410,667
9 Total Surgical Costs $1,465,795

10 Total Surgical Patient Costs $ 62,055
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• Step 32. Divide the results of Step 31 by line 6
I~result: 23.04).

• Step 33. Multiply the result of Step 32 times the
dIvidend of line 1 divided by the sum of lines 1 and 6
(result: 23.04 x (865/1,243) — 16.03).

• Step 34. Add the results of Steps 33 and 29 (result:
~Z9). The result is the calculated average patient cost
of a dependent of active duty patient stay patient type
in CHAMPUS.

• Step 35. Repeat Steps 25 through 34 for dependent of
retired pediatrics patient stay patient types.

• Step 36. Subtract line 3 from line 4 and divide the
remainder by line 4 (result: .376).

• Step 37. Multiply the result of Step 36 by line S
Lresu]t: 9,553).

• Step 38. Divide the result of Step 37 by the difference
between lines 2 and 1 (result: $9,553 (799 - 378) —

$23). The result is the average CHAI4PUS patient cost
for a dependent of active duty patient stay patient type.

• Step 39. To determine the average CHAMPUS patient cost
f~r a dependent of active duty surgical patient staypatient type, repeat Steps 36 through 38 using lines 6
through 10 of Exhibit IV-l4.

• Step 40. Repeat Steps 36 through 39 for dependent of
retired patient types.

• Step 41. The CHAMPUS patient costs for obstetrics
patients is the sum of the patient hospital costs
(Example: 22,192) and professional costs (0) divided by
the total CHAMPUS obstetrics patients (865). The result
of this example Is $26.

• Step 42. The CHAMPUS patient costs for retired
Deneticlaries is the sum of the patient hospital plus
professional services costs by service category divided
by the number of patients In each category.
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• Step 43. The CHAMPUS patient costs for all ambulatory
clinic visit patient types, except pediatrics , is the
patient costs by beneficiary and service category divided
by the number of patients in each category.

• Step 44. Divide the number of dependent of active duty
medical ambulatory clinic visit patient types using

V 

~HAMPUS by the total of these plus the number ofdependent of active - duty surgical ambulatory clinic visit
types.

• Step 45. Multiply the result of Step 44 by the average
patient cost per dependent of active duty medical clinic
visit.

• Step 46. Repeat Steps 44 and 45 for dependent of active
duty surgical clinic visits in CHAMPUS.

• Step 47. Add the results of Steps 45 and 46. The result
is tne CHAMPUS patient cost of a dependent of active duty
pediatrics ambulatory clinic visit patient type.

• Step 48. Repeat Steps 45 and 47 for dependent of retired
patient types.

• Step 49. The C}IAMPUS patient costs of gynecology patient
stay and ambulatory clinic visit patient types are -

• identical to the patient CHAMPUS costs of surgical
patient stay and ambulatory clinic visit patient types
respectively within each beneficiary category (e.g., the
CHAMPUS patient cost of a dependent of active duty
gynecology patient stay patient type is identical to the
CHAMPUS patient cost of a dependent of active duty
surgical patient stay patient type).

• Step 50. The results of Steps 25 through 49 should be
recorded in column (J) of Exhibit IV-2.

• Step 51. Column (K) of Exhibit IV-2 is completed by
merely summing columns (I) and (J) across each line.
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4.10.2 Comparison of CHAMPUS to Facility Marginal Costs

In section 4.9, the marginal cost associated with each
patient by type was determined. This can now be directly
compared with the average CHAJ4PUS costs per patient by type
developed in section 4.10.1. where CHAMPUS costs are higher, the
patients may more cheaply be served in the military facility.
Where the oppos ite Is true, It may be more economical to provide
heatlh care to those patients through CHAMPUS, all other
circumstances considered.
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V. METHODOLOGICAL ISSUES

V In the development and use of the marginal cost model in
military medical treatment facilities, many methodological issues

V were addressed. The marginal cost methodology is straightforward
to utilize, but its development required a rigorous application
of analytical skills to ensure that the resultant model met the
objectives of the study. The purpose of this chapter is to
discuss the basic assumptions of the methodology, the validity of
the model, and the sensitivity of the model.

BASIC MODEL ASSUMPTI ONS

This manual prescribes a methodology for building and using a
cost model of a military medical treatment facility so as to
predict, given certain assumptions, the marginal cost of health
care provided in tnat tacility. The methodology itself was
developed on the basis of another set of assumptions, especially
about the observed utilization of health resources. These
assumptions are explicitly stated so that the reader understands
the model’s construction, its limitations , and its potential for
enhancing the decision making process.

The first assumption is that the base year reflects the
future. By necessity, this model must be built around historical
data and thus base year data are used. It is understood that
history is not a predictor , only a precursor. Thus, what
happened In the base analysis year may not predict what will
happen in future years.

The next assumption Is that the hospital structure remains
essentially the same from the base year into the future.
However , it Is common for hosp ital depar tments (espec ially
clinics) to be restructured over one or more years. Furthermore,
it is assumed that the structural for. that the hospital uses, is

V-I.
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the optimally efficient one. It is also assumed that the model
reflects a quality level consistent with the quality of care
provided in the base year. If that level is unacceptable, the
model would have to be completely reconstructed.

‘
~ The model further assumes that the coefficients reflect the

true utilization of departmental products by defined patient
types. Three issues impact this assumption. The first is that
it is impossible to predict with 100% accuracy the actual
services that will be demanded by individual patients. Only an
expected demand can be estimated based on historical data. The
second issue involves error. Many of the coefficients are
developed using standard statistical techniques with an assumed
error rate . However, the variability around some means (notably
the average outpatient utilization of Pathology) are as high as
300 % to 400%.

The third issue concerns the methodology itself. Sometimes
it was not possible to determine the specific users (by patient
class) of departmental product outputs. In those cases, other

4 techniques were used which may over or under allocate actual
products to patients. Ratio analysis, for example, was used to
allocate some of the products of the department of Pharmacy to
specific beneficiary classes within service classes. And this
technique assumes identical utilization of products by each
beneficiary regardless of classification.

Several assumptions were necessary in developing the
departmental tables. These are explicitly stated in section
3.2. But even more fundamental is the reasonableness of the
staffing guide itself. Numerous criticisms of this guide have
been made, but its reasonableness is enhanced by its consistent
use in establishing manpower requirements at every Army hospital.

Another consideration Is whether the constraint points in the
departmental tables are really constraint points. Is it possible
to sustain levels of product output above constraint points with
fewer resources than would be Ind icated? Th is question is
impossible to answer without detailed work measurement studies
unique to each hospital. In their absence, however , it was
assumed that these levels are reasonable and the resource
associated with each level should be acquired to increase product
output beyond those levels.

V V-2
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In using the methodology, a marginal cost for a defined
increment of patients served may be calculated . This increment
may breach constraints which may or may not result in marginal
costs greater than CHAMPUS costs. It may be more advantageous to
determine an optimum mix of patients that could be served
breaching no constraints. The determination of an optimum mix of
incremental patients served, however, requires a finite but a
very large number of calculations which trade off different types
of patients served with their associated demand for departmental
products. To do this by hand is not feasible but it is expected
that an automated system (aside from a linear programming model
which goes beyond even this decision) to determine that optimum
mix is feasible.

It is important to point out that it is not the objective of
this methodology to determine which patient types should be
served in the facility. This manual merely sets forth a
methodology to determine the services of the hospital requir~d byspecific patient types and the costs associated with serving
additional patients. It is to be understood, however, that the
additional demand for hospital services above what is presently
being demanded is constrained by the total number of patients
served through CHANPUS.

A final consideration is that costs change over time
irrespective of marginality. Some causes of this cost behavior

V include:

• Annual cost of living increases in pay rates

V • General rates of inflation affecting materiel costs

• The purchase of labor saving capital equipment

• Increased or decreased efficiencies in the delivery of
health care

• Increases or decreases in the u t i l i z a t ion  of temporary
borrowed labor (e.g., volunteers).

These issues ultimately affect the accuracy of predicted costs
where the marginal costs are compared to those actually
incurred. It is not possible to account for some of these issues

V.3
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in the methodology. Inflation of personnel and materiel costs
can be accounted for with revised resource cost tables but
increases or decreases in relative efficiency cannot.

In order to ensure the validity and reliability of the Table
of Coefficients, however, a test should be performed. This test
is described in the following section. —

VALIDITY

If the Table of Coefficients is reasonable and reliable, it
will be possible to predict the departmental products that would
be demanded by any mix of patients served. That is, if patient
data from some time period before or after the base year is
multiplied through the Table of Coefficients, the resulting
departmental products should not differ from the actual products
experienced during that same time period by a significant V

amount. A reasonable deviation is considered to be 10% abov~:orbelow actual. The steps used to perform this validation analysis
are as follows:

• Step 1. Choose at least three months of patient data
trom a time period other than the base analysis year
which should include:

- Patients served classified by beneficiary, service
and service measure

- The product outputs of each hospital department in
the Table of Coefficients.

• Step 2. For the first month, multiply the patients
served through the Table of Coefficients following the
procedures detailed in Section 4.4.

• Step 3. Repeat Step 2 for each of the other two months.

• Step 4. Match the data calculated in Steps 2 and 3 with
the actual departmental products produced during each of
those three months and display this data as In Exhibit
V-i.

• Step 5. In each department in each month, subtract the
actual products from the predicted products. The
results are the absolute differences.
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• Step 6. The percentage differences are calculated by
dividing the absolute differences obtained in Step 5 by
the actual products.

• Step 7. Sum the actual and predicted products in each
department for the quarter and repeat steps 5 and 6 for
the quarterly data.

The most important data is the quarterly data. If, in most
departments (e.g., more than 80%) the predicted products differ
from actual by less than 10% over the quarter , then the Table of
Coefficients can be considered valid. However, for all
departments in which predicted products differ from actual by

V more than 10%, the sources of this variation should be explored .
Such sources might include, but are not limited to, those
described in the following paragraphs.

Structual Changes

If the predicted products differ from actual by more than 10%
consistently in the same direction in each of the three months
(i.e., in each month the difference is consistently over or under
the actual), then structural changes may have occurred. This is
especially possible in the clinics departments. Structural
changes include:

• Realignment of resources among departments so as to
increase the productive capacity of some at the expense
of others. Since the number of products that can be
delivered in a department is constrained by the
resources in that department. this realignment will
alter the number of product~. actually produced

• Restructuring of departments. Departments may be
closed, new ones opened or others combined.

• Loss of resources without replacement. The effects here
are similar to the first one above. The loss of an
internist , for example, may lead to a decrease In the
services provided in the Internal Medicine Clinic
relative to all other medical clinics and therefore the

• coefficient is no longer valid.
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Workload Reporting Changes

The method of reporting departmental products may change
between the base year and the months in the analysis year. This
leads to inaccurate coefficients.

Inherent Variability 
V

The coefficients, being mean values, assume a certain V

variability. If this variability is large (e.g., over 100% of
V the mean), it could affect the predictions . In the case of

Pathology, for instance, the variability around the coefficients
is as high as 400%. Therefore, if predicted outputs differ from
actual by more than 10%, a difference as high as 50% would not be
unusual.

To ensure the continued validity of the Table of
Coefficients, it is recommended that some minimal maintenance - be
performed monthly and somewhat more extensive maintenance
annually. On a monthly basis the coefficients for the
Hospitalization and Clinics Departments should be reconstructed.
The coefficients for the former are average length of stay.
Since this statistic tends to fluctuate, two maintenance measures
may be performed. The first is to maintain a 12 month moving
average. This operates as follows:

• Start from the base 12 months data for CY 1976 which are
the total patients and bed days organized by beneficiary
and service type

• In February, 1977, add the total patients and bed days
(organized by beneficiary and service category)
experienced in January, 1977 to the base

• Drop the data for January, 1976 from the base

V • Calculate the new average lengths of stay by beneficiary
and service (for the period February, 1976 through
January , 1977)

• In March, 1977 add the data for February, 1977 and drop
the data for February, 1976 (thus this calculation
results in average lengths of stay for the 12 month
period , March , 1976 through February, 1977)

V-i
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This moving average will tend to reflect the latest trend in
ut i l iza t ion  of the Hospitalization Departments by specific
patient types. An alternative to the 12 month moving average is
to merely add data for each new month to the base. In August,
1977, this would result in a 19 month base of data (January, 1976
through July, 1977). This technIque merely tends to minimize the
fluctuations in average length of stay.

-~~ The Clinics Departments are more often affected by
organizational changes than any other hospital department.
Therefore, it Is recommended that the data leading to the
coefficients for these departments be closely monitored monthly.
This may be accomplshed by organizing monthly clinic visits into
beneficiary and service categories then computing the
coefficients per the methodology manual. If the recomputed
coefficients differ significantly (i.e., more than 10%) from
those found in the Table of Coefficients, than the latter wi,U
need to be changed.

SENSITIVITY
Related to the issue of validity is sensitivity. To what

circumstances is the model sensitive such that calculated
marginal costs are invalid or unreasonable. Ultimately this
issue concerns the sensitivity of the Table of Coefficients and
Departmental Tables as constructed for individual hospitals. In
general these tables can be used as constructed in accordance
with this methodology to predict valid and reasonable marginal
costs as long as the following circumstances prevail:

• The organizational structure of the hospital remains
essentially unchanged

• The mix of patient types served remains essentially
unchanged

• The mission of the host installation remains essentially
unchanged

• The technology of medicine remains essentially unchanged

• No massive workload increases are anticipated.
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That is , the mode l , as a predictor of marginal costs, is quite
sensitive to the above circumstances.

The coefficients for each hospital are developed from some
base year data. As such, their future usefulness depends upon a
requirement that the organizational structure of the hospital
remains essentially unchanged from the base year. If the
structure of the outpatient clinics is changed, for example, or
resources in these clinics are reallocated, the coefficients
relating the use of the departments of Medical, Surgical, OB/GYN,
Pediatrics and Other Clinics would also have to be changed to
reflect this new organization. Similarly, if inpatient wards are
combined or separated for whatever reasons, this reorganization
would affect the coefficients for the Departments of Medical,
Surgical, OB/GYN, and Pediatrics Hospitalization, Medical
Maintenance, Medical Materiel, Linen, and even Pharmacy.

The second factor to which the model is sensitive is the’ mix
of patient types. In general, the development of the
coefficients was not dependent upon the mix of patients. That
is, if one patient type (e.g., dependent of retired , obste*!ics,
delivery patient type), were denied care in an MTF due to
insufficient resources, this situation should generally not
affect the coefficients pertaining to all other patient types.
But in a situation where whole beneficiary categories are denied
the services of a hospital , the care provided to remaining

- : patient types may be so different as to require the redevelopment
of the Table of Coefficients.

Related to the above is the requirement that the mission of
the host installation remains unchanged. If a post becomes the
home of a combat division , instead of a training and research

• installation, the type of demand for medical services by two of
the four beneficiary categories will probably change. Therefore,
if the mission of the host faci l i ty  changes , the demand for
departmental product outputs by specific patient types will
change, necessitating a new Table of Coefficients.

A change in the technology of medicine may also drastically
alter the Table of Coefficients. Changes in the technology of
medicine means, among other things, changes in assumptions about
length of stay requirements, necessary diagnostic tests, surgical
procedures , chemotherapy, as well as technological improvements
in non-human resources. A significant change in any of these
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V factors will probably alter the consumption rate (i . e . ,  the
- 

coefficients) of departmental products by patients and
-
~~ necessitate changes in the Table of Coefficients.

As in all marginal cost analyses, the analysis of the
marginal costs of health care at an Army hospital are only valid
over some “relevant range of activity”. That implies that an

- 
analysis of marginal costs which assumes an output level
significantly larger or smaller than that experienced during the

- 
V base period (1976) may not be valid. Although it is believed

that this relevant range of activity is quite broad, the marginal
costs in a facility become more tenuous when massive workload
shifts are assumed.

V Changes in the physical structure of an Army hospital may
• also affect the Table of Coefficients, insof ar as these changes

affect the other circumstances. Physical changes, in and oft:
- themselves, should not affect the consumption rate of

departmental products by patients. However, construction,
changes in clinic location, renovations and other physical
changes may alter organizational structure or the patient types
that may be served. This alteration say then affect the

- coefficients.

Used with caution, then, the methodology can be used to
calculate valid and reasonable marginal costs of serving
additional patients in an Army hospital.


