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1.2. ORGANIZATION OF THE REPORT

This report is organized in nine volumes plus a summary. The sum-
mary, which is intended to stand alone, contains all the conclusions
from the rest of the report but omits the detailed reasoning and anal-
ysis by which we reached those conclusions, Thus it serves as a sum-
mary of results and as a guide to subjects of particular interest to in-

dividual readers.
The nine volumes are titled as follows:
Volume 1, Analysis of Military Health Care

Volume 2, Reorganization of the Base-Level Military Health

Care System

Volume 3. Acquisition of Fixed Health Care Facilities

Volume 4. Development of the New Generation

Volume 5. Appendices: Improvements to Provision of Medical Services.
Volume 6. Appendices: Improvements to Facilities for Patient Care
Volume 7. Appendices: Improvements to Support Services

Volume 8. Appendix: Survey of Military Hospitals

Volume 9. Appendix: Building Systems in Military Hospitals

The first four volumes contain all the results of the study, assem-
bled in a form which knits all the results together into a description
of the "new generation" of military hospitals. The remaining five vol-
umes are appendices, in which are derived the special results for par-
ticular subsystems of the base-level health care system,

Volume 1 lays the background for the study: its purpose and organi-
zacion, a brief description of the present health care system, and the
social and political background in which thke health care system of the
future is likely to operate. This last matter is at least as important
as the more rigorous considerations concerning costs. This volume also
sets forth the hypotheses which we evaluated and discusses our method-
ology in evaluating alternatives. It concludes wvith a summary of the
functional cost analysis (also contained in Volume 8, Survev of Military
Hospitals) which fovms the basis for all subsequent analysis and comparison,

Volume 2 dicscusses reorganization of the base-level health care

system to take advantage of the innovations we propose. We have used the

1.2.1
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term "reorganization' because many of the changes--particularly those con-
cerned with ambulatory care and light care--require changes in organiza-
tion at least as much as they require changes in facilities or equipment.
The same might be said of the introduction of computer systems, which is
one of the matters discussed in connection with changes in hospital ser-
vices, Here we discuss various kinds of automation and streamlining of
the clinical laboratory, food service, patient monitoring, physical ex-
amination facilities, nursing care, pharmacy, and materials handling.

Volume 3 deals with the planning process by which health facilities
are acquired. We have emphasized the process rather than actual design, be-
cause many designs are potentially acceptable; a choice must be made in the
context of a particular base. (An illustrative application of the pro-
posed design process to a hypothetical redesign of the hospital at March
AFB is contained in Volume 6.) In the long run, innovations in the de-
sign process are likely to produce better facilities at many locatiors
than are innovations in the designs themselves.

Volume 4 deals with the transition from the present health care

svstem to the ''new generation.”" It summarizes the features of the first

hospital in the "new generation," the prototype hospital which will serve
as a testing ground both for experimental verification of the merit of
concepts proposed in this study and for concepts which need further de-
velopment, In both connections it will be necessary to gather much data
not nowv available in order to have a solid basis for analyzing operations
in the prototype hospital; this matter is considered at some length.
Finally, the needs for an R & D program both within and outside the proto=-
tvpe hospital are presented. In the course of the analyses reported in
the appendices, various R & D needs are identified, and these are sum-
narized here,

Volume 5, the first of the appendices, presents studies concerned
with the improvement of medical services. These studies support the
recornnendations for reorganized health care presented in Volume 2, They
nertain to ancillary personnel for primary medical care and for restora-
tive dentistry, a few possible improvements in nursing services, multi-

phasic testing, elimination of obstetric services (by providing them

1.2.2
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1.1. PURPOSE OF THE STUDY

The goal of this study has been to apply the techniques of systems
analysis to the problem of designing the health care system for domestic
military bases. The central element of this system is the military
hospital, from which the study gets its name, "Systems Analysis for a

'New Generation' of Military Hospitals." It is a "new generation,' be-

cause essentially no constraints were placed upon the study team except

"new generation' had to be feasible,

that whatever they conceived for the
given the mission, the available military personnel, and the military re-
quirements of the services. Thus, we were free to consider changes in
patterns or procedures for care, in staffing and training, in organiza-
tion, in planning and design of the buildings, and in the equipment uti-
lized.,

As in every study without external constraints, it was necessary to
establish guidelines defining those matters which would be subjects of

study.

® In the case of facilities or equipment, the study was to be
confined primarily to items located on the base. With re-
gard to organization, procedure, or staffing, it was con-
fined primarily to matters within the authority of the hos-
pital commander or post surgeon to administer, though not
necessarily to establish regulations for; thus, we did not
consider changes in selective service policy, assignments,

lengths of tours, and the like.

® The study was to deal with care of active and retired per-
sonnel and their dependents. Thus, we excluded veterinary

practice,

® The focus of the study was to be primarily on how health
care is delivered rather than what health care is delivered,

particularly when the choices lie outside the hospitals and

ll 1 L] 1
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dispensaries. For example, distributing contraceptives, in-
creasing sanitation measures, or undertaking inoculations
could be considered subjects of study, since each poten-
tially affects the cost of care. Whether such things are
done, or how intensivelv they are done, were regarded as

poticy questions lying outside the scope of our study.

e We were to examine areas where there was more than one
reasonable alternative. Thus, we excluded procedures
where, for whatever reason, we could find no feasible
alternative. A principal criterion was that alternatives
had to look reasonable in the light of present technology
or technology developable within, say, four or five years;
accordingly, we excluded conceivable but highly advanced

possibilities such as spoken inputs to computers.

e The study was to concentrate on areas where alternative im-
provements would have a significant impact on costs or care,

not trivial matters like stamp machines or baby pictures.

The phrase "subjects of study' was chosen with some care; many fac-
tors which fall outside the guidelines affect health care delivery and
cannot be ignored, but they were not regarded as subjects of study. Thus,
for example, the fact that a great many physicians serve only two years
dermonstrably creates inefficiency. However, this was not a subject of
our study in the sense of evaluating, sav, the effect of lengthening
tours of duty or raising doctors' pav. At the same time, the fact that
manv phvsicians serve onlv two vears could not be disregarded, because it
affects many practices.,

The product of the studv is a set of recormmendations, applicable not

just to one hospital but the whole generation of hospitals to be built
in the 1970's and after. The results are cast in a form which makes
ctear their presuned merit in different circumstances and the limitations

to their applicabitity,

1.1.2
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exclusively through CHAMPUS), patient monitoring equipment, and the in-
patient surveys which led to the concept of a light care facility.

Volume 6 contains appendices dealing with improvements to facili-
ties for patient care. It presents without evaluation some novel prac-
tices used in European hospitals, which can be borne in mind in design-
ing the prototvpe hospital. It also contains a study of the economic
benefits associited with the use of patient rooms of various sizes. It
describes a computer program called RELATE (RElationship LAyout TEchnique),
which aids in exploring the possibilities in facility lavout and helps
in arriving at a good layout. This program is also compared with a num-
ber of other programs designed to do the same task. Finally, Volume 6
shows the results of applying the innovations to the design process,
presented in Volume 3, to a hypothetical redesign of the March AFB
Hospital,

Volume 7 deals with improvements fo support services. These are
the areas where technology has the most to offer. There are studies con-
cerning automated materials handling systems, convenience foods, unit
packaging and automation in the pharmacy, disposable linens, computer-
linked ¢éommunications and remote consultation using television, automa-
tion in the clinical laboratory, and other computer systems for purposes
such as maintaining patient records, scheduling, and inventory control.

Volume 8 includes the results of our surveys of operation at three
hospitals (Fort Dix, Jacksonville NAS, and March AFB). The data collected
here are used throughout the analyses presented in earlier volumes to
provide a realistic framework in which to evaluate our proposed innova-
tions.

Volume 9 considers the applicability of an innovation in building
design, called building systems, to military hospitals. It defines
building systems, identifies the problems in current building design
which building systems are said to alleviate, and evaluates a number of
building systems, modules, and components with regard to their ability
to solve current problems. It concludes with recommendatirns for a
building system to be adopted for the prototype hospital, based largely
on its being available for a design which is planned to begin very soon,

and thus serves as back-up for the plans presented in Volume 4.

ll2I3
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1.3. THE PRESENT MILITARY HEALTY CARE SYSTEM

1.3.1. INTRODUCTION

This section provides some general observations on the present base-
level health care system, partly to orient readers unfamiliar with mili-
tary health care and partly to serve as a point of departure for our
speculations about its future in the next section. Detailed descrip-
tions and operating statistics for three particular military hospitals
are presented in Volume 8,

Hospitals on military bases in the United States generally function
as community hospitals for the local military community, including active-
duty personnel, their dependents, and retirees, They may have other
functions as well, such as serving as evacuation stations for injured
personnel returning from overseas or providing physical examinations to
cadets or National Guard members. The hospital is always the focal
point of the health care systeﬁ on the base, and its personnel generally
have duties outside the hospital such as dispensary duty, preventive
medicine, and public health for the base.

In many respects the similarities between these military hospitals
and civilian community hospitals are more evident than the differences.
They suffer from many of the same problems-~a demand for outpatient
services which has climbed drastically over the past decade, a shortage
of trained personnel, and high costs. Nevertheless, by comparison mili-
tary hospitals are on the whole well run with capable staffs, and im-
provements are not to be sought in simply transferring standard prac-
tices from civilian hospitals to military ones. Not only do military
hospitals have many special characteristics, but they cope with their

problems at least as well as most civilian hospitals,

1.3.2. THE BASE~-LEVEL HEALTH CARE SYSTEM

The health care contingent on a military base is charged with pro-

viding complete medical and dental care for all active-duty personnel
under its jurisdiction. With some exclusions, notably dental care, it
is charged with providing similar services to dependents of active-duty

personnel., It also provides care to retirees and their dependents, and,

1.3.1
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although these services are intended to be provided only "when available",
in practice the demand for services from retirees and their dependents is
not easy to ignore. The workload from these patients is a substantial frac-
tion of the total workload, especially at bases in attractive retire-

ment locativns such as Florida and California. No civilians except emer-
gency cases and persons needing special examinations such as food

handlers are treated in military hospitals.

Because good health is required for military service, the popula-
tion served by military hospitals is comparatively young and healthy;
thus, the mix of diseases and injuries presented 1is quite different
from that in civ.lian practice. Bone injuries, skin diseases, and upper
respiratory infections are much more common; terminal diseases are rare.
Because part of the function of the health care system is simply certi-
fication, patients who would never be seen in civilian practice get into
the system, Military personnel also encounter long delays in administra-
tive matters, such as obtaining orders, causing many patients to remain
in the hospitals long after they would have been discharged from a
civilian institution.

Since the military population is voung, the number of obstetrical
cases is relatively high. Dependents appear to have a disproportionately
high incidence of psychiatric problems, possibly because military life
often enforces separation, but perhaps only because the service is free
to the patients. Extended psychiatric treatment or psychotherapy is not
provided, but minor problems of psychiatric origin are an important part
of the workload.

Although we had expected a significant distortion of the workload
from injuries in Vietnam, there was little evidence of this in the mili-
tary hospitals we visited. Injured Vietnam veterans generally amounted
to only a few percent of the inpatients. However, the Vietnam build-up
had increased the overall workload at manvy of the hospitals enormously
over the past five vears. Dramatic fluctuations in the workload for
reasons such as this are among the most important characteristics of the
base-level health care system. Since wars can flare up, large units can
be transferred, and missions can be changed, the workload at military

hospitals is not predictable, at least not to the extent that it is in

1.3.2
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more stable communities.

One safety valve for overloads is the Civilian Health and Medical Pro-
gram of the Uniformed Services (CHAMPUS); this program permits treatment at
civilian hospitals for military dependents if the service is not available
on the base, all but a modest part of the charges being paid by the govern-
ment. The extent to which CHAMPUS is used depends as much on the attitude
of local commands as it does on the actual needs.

In the Army and Air Force base~level hospitals are commanded by a
Medical Corps officer, who is also responsible for all medically related
activities on the base and is himself under the command of the post or base
commander. In the Navy the hospital commander is under the command of the
Bureau of Medicine, and dispensaries are commanded by officers under the com-
mand of the base.* Both systems are alleged by the officers who operate
under them to create problems--Army and Air Force commanders sometimes feel
that medical needs are given short shrift in comparison with the needs of the
military mission, which is the prime concern of the base commander; Navy
commanders complain of being separated from their parent command in Washington,
having to depend on other commands for services, and not having authority

over dispensaries which depend on them.

Most bases have dispensaries in addition to outpatient clinics at
the hospitals. Dispensaries operate to a large extent as certification
centers (certifying that a man is well enough to return to dutv or sick
enough to require referral to the hospital or an outpatient clinic),
and they seldom provide definitive treatment except for minor ailments.
Some, however, have beds, usually for patients with articipated stays
of three days or less. In the present concept of care, dispensaries are
justified mainly on the need for convenient access by their patients;
thus, they are usually found in troop areas, on the flight line, or close
to the docks.

Dental care is provided to active-duty personnel in facilities under

the command of a dental officer. At training bases, where the population

*In the Army, Class II hospitals, such as Walter Reed General Hospital, are
commanded by a general directly under the command of the Surgeon General
of the Army.

1.3.3

Arthur D Little Inc



consists predominantly of new recruits, the need for dental care (mainly
restorations of decayed teeth) usually outstrips the capacity to supply
it. This is partly because of a shortage of facilities and dentists,
but also because recruits are transferred after a few months' stay.
Dental facilities, by and large, are exceptionally well-equipped.

Military hospitals and their satellite dispensaries are largely
self~-contained entities which function independently of the other ac-
tivities on the base, providing medical services as required to the
personnel in those activities, There are exceptions, of course, such
as flight surgeons and physicians who specialize in submarine medicine;
mental hygiene clinics are also run in close cooperation with command-
ers. However, the hospitals do depend on various base activities for
services such as laundry, telephone services, ambulances and other ve-
hicles, non-medical supplies, and maintenance of buildings and equipment.

Cost accounting plays a far different role from that in civilian
hospitals. Since services are provided free to all patients,* there is
no need for a patient billing system. Cost accounts are maintained, but
they give an inaccurate and incomplete picture of true costs, since
they are broken down in ways which make it difficult to ascertain the
cost of care for particular kinds of patients, they omit the cost of
"free" services from other base activities, and they omit military
salaries. Under project PRIME, instituted by the Department of Defense
in 1968 and intended to produce more accurate data on the costs of all
military activities (not only hospitals), the hospitals began assembling
costs including the omitted items. The Air Force went further than its
sister services in carrying out this program, but the idea has since lost
steam in all the services.

There are many problems with carrying out the intent of PRIME, but the
basic difficulty is that officers in command have very few costs under their
control: they do not control the pay of the military staffs, which are

assigned from Washington; they have very limited control of civilian salaries,

*There are a few items billed, notably the nominal subsistence fee to of-
ficers, dependents, and civilians, but collecting such fees does not re-
quire a billing system in any way comparable to those in civilian
hospitals.
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becaise manning tables are developed elsewhere and civilians under Civil
Service cannot be fired except for gross incompetence or dereliction; and
they do not control most supply costs, since they must provide whatever
services are needed by the patients who present themselves.

Thus, the commander has only slight control over minor costs. The
latter can be reduced by curtailing attendance at professional meetings,
postponing repairs or equipment purchases which are not absolutely nec-
essary, or perhaps discouraging the prescription of expensive drugs. For
this reason, costs, although they are developed and examined, do not play

the central role they do in a civilian hospital.

1.3.3. STAFFING AND ORGANIZATION OF THE BASE-LEVEL HEALTH CARE SYSTEM

The staff of the base health care system comprises full-time physi-
cians in the Medical Corps; administrators, technicians, therapists, die-
ticians and various service personnel in the Medical Service Corps or Med-
ical Specialist Corps; nurses in the Nurse Corps; dental officers in the
Dental Corps; a few military personnel providing technical support; and a
wide variety of civilians including nurses, cooks, plant engineers, tech-
nicians, secretaries, and clerks. Occasionally, civilian physicians are
retained for special services.

Although organizations differ somewhat among the milltary services
and among hospitals, the differences are not important. The organiza-
tions of three hospitals are described in detail in Volume 8; briefly,
the commander is always a physician, responsible for all activities
within the hospital and, except for the Navy, for all health care ac-
tivities on the base. Under his command are the chief of professional
services and the administrator, as well as the chiefs of a variety of
other activities, known by different names in different services, includ-
ing the chief dental surgeon, the chief of veterinary activities, and
the chief of preventive medicine activities. The administrator is the
executive officer in Army and Air Force hospitals; the chief of pro-
fessional services is the executive officer in Navy hospitals. Organiza-
tion under these chiefs is similar to that in civilian hospitals, as it

almost must be, since the military depends upon personnel frained in
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civilian institutions for all its physicians and dentists and many of its
other staff members.

Among the physicians there is a noticeable gap in age between the 1
senior officers, most of whom began their military careers during the
Second World War or the Korean conflict, and the junior officers, most of
whom are serving two years under the Berry plan, or perhaps five or six
years under other programs. Very few young physicians plan to make mili-
tary service their careers, and this is one of the major problems faced
by the Department of Defense and by hospital commanders. At the local
level the result is a rapid turnover of medical personnel; new arrivals
are usually only slightly acquainted with the military system (and, indeed,
with medical practice, since many have only completed internship).

The rapid turnover of personnel is not confined to the medical
staff; it is part of normal military life, arising from the necessity
to rotate personnel between undesirable duty (like Vietnam) and desir-
able duty, and from the belief that military personnel, especially com-
mand officers, should have experience in a wide variety of assignments.

Professional jealousies, which play a remarkably significant role \
in civilian hospitals, seem far less in evidence in military hospitals,
though it is hard for an outsider to detect such problems. However,
the fact that military rank supersedes professional rank inevitably
causes occasional problems, since highly trained but young physicians
and surgeons find themselves under the direction of less skilled superi-
ors. This has led many people to suggest that military rank be abolished
in the Medical Corps.

The nursing staff consists of officers of the Nurse Corps, civilian
nurses, occasionally student nurses (as at Fort Belvoir, where students
come from the Walter Reed Army Institute of Nursing), and aides. In
all of our observations the nursing staffs were highly competent and
conscientious.

Corpsmen in domestic military hospitals and dispensaries perform a
far less demanding role than that for which they have been trained and,
in many cases, have practiced. Some, like the Navy or Air Force independent-
duty corpsmen, have assumed complete responsibility for all medical

needs of men aboard ships or at remote outposts, including even appendectomies.
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On duty on domestic bases, their activities are confined to routine tasks
such as taking temperatures and dispensing aspirin. We were deeply
impressed by the sure-handedness and knowledge of these men when we saw
them performing their duties at sick call. As we recommend in Volume 2,
proper training and supervision could enable corpsmen to play a much more
significant role in providing primary medical care, particularly if, as
seems likely, physicians are not available for these functions.

One further observation is that understaffing is a nearly universal
complaint. In some cases there were obvious shortages, but we would ven-
ture the opinion that the problem is more apparent than real. One can-
not use civilian practice without adaptation as a guide, because mili-
tary health care has special needs--for example, the turnover in person-
nel means that some people officially on board have not yet arrived,
leaves are longer, and the motivation of overtime pay is often not
authorized. After extended consideration, we zoncluded that, with some
exceptions pointed out in this report, staffing tables and manpower sur-

veys were as fair and as accurate as they could be.

1.3.4. EQUIPMENT IN MILITARY HOSPITALS

In comrarison with their civilian counterparts, military hospitals

are generally well equipped, since funds for capital equipment, while
seldom available on the scale which planners would like, are not the
enormous problem they are for many community hospitals. However, mili-
tary hospitals have been uneven in taking advantage of technological
advances. Hospitals on militarv bases have little need for the highly
complex and expensive devices like large-scale computerized patient
monitoring equipment, They have taken advantage of certain items now
available (e.g., automated laboratory equipment, EKG monitors, and pace=-
makers), but in some respects thev are not as progressive as the lead-
ing civilian hospitals.

In Volumes 5 and 7, we evaluate a number of the current technolog-
ical innovations in dental practice, multiphasic testing, patient moni-
toring equipment, automated materials handling, convenience food ser-
vice, unit packaging and automatic dispensing of drugs, laboratorv auto-

mation, computer-based communication svstems, automated patient record
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systems, and other computer applications. Some of these should be
adopted, some should be developed further, and others offer too little

to milicary hospitals to justify them. In considering each of these in-
novations, wve questioned the staff members of the military hospitals we
visited for their reaction to the potential changes. Their responses
ranged from enthusiastic acceptance through judicious skepticism to out-
right rejection. On the whole, they were receptive to change, and in any

case we gave their doubts full consideration in reaching our conclusions.

1.3.5. MILITARY HEALTH CARE FACILITIES

Military hospitals tend to be conventional in design. Almost with~
out exception, the hospitals we saw were the traditional "matchbox on a
muffin''~-that is, a one-story spread-out structure containing outpatient
clinics, administration, and most services, surmounted by a nursing
tower., There are two important reasons for this lack of innovation.

One is the excessively long time it takes to plan, design, and build a
military hospital. Although most of the hospitals we visited had been
opened in the last decade, their planning commenced seven or eight

years before they opened, so that they could be said to be obsolete in
some respects even before they opened. The other reason is that the ap-
proval cyvcle is so long and involved that the "committee effect" takes
over and discourages innovation. Nevertheless, the facilities planning
agencies in the Offices of the Surgeon General and the Office of the
Assistant Secretary (Installations and Logistics) are seriously inter-
ested in novel designs and novel building practices.

Military health facilities are designed within the scope of planning
guidelines promulgated by the Department of Defense and the Bureau of the
Budget. Guidelines are undoubtedly useful, but they tend to become out
of date; unless a vigorous program of updating is maintained, they become an
anachronistic straitjacket for designers. A good number of the hospital we
saw (Walson Army Hospital, Dewitt Army Hospital, Womack Army Hospital,
and Wilford Hall Hospital) were designed from an ingenious basic plan
which supposedly allowed expansion of inpatient facilities by building,

say, a ''500-bed hospital on a 1,000-bed chassis.” Unfortunately, growth
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took place in the outpatient department instead of the inpatient wards,
and none of the hospitals were able to expand as conveniently as antici-
pated.

These remarks are not intended to criticize the design, which was
ingenious and forward-looking for its time, or the guidelines, but to
criticize the concept. So many factors affect the required size of a
hospital and the size of its internal departments that the matter cannot
be settled once and for all. The growth of some departments and shrink-
age of others is unpredictable. This has led us to emphasize flexibility
in the design and the structure, and it is the reason that we have dwelt
upon the planning process more than the plans.

Supporting this thought is another fact of military life: the people
invelved in the initial design are seldom present when the facility opens.
This is almost invariably true of the hospital staff, as well as many of
the other participants in design. For this reason, the need for good
communication through the stages of planning, design, building, and oper-
ation is much more acute than in civilian institutions, where staff changes

are less frequent.
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1.4, THE FUTURE OF MILITARY HEALTH CARE

1.4.1., TINTRODUCTION

The Study for a New Generation of Military Hospitals is concerned
with the health care systems which provide care to the community of
active-duty personnel, their dependents, and retired personnel and their
dependents, residing on or near military bases in the United States. It
is conceived of as a ten-year program which will include conception and
development of innovations, testing in a prototype hospital, and, ulti-
mately, construction of a number of hospitals of the new generation.

Thus the scope of direct interest to the study is the military-base
health care system, and the period of direct interest to the study is
the decade of the 1970's.
Despite these limitations, it is clearly of value to take a broader
and longer view of military health care. The base health care system
will function as a part of the total military system and a part of the
total health care system of the nation. These systems provide the en-
vironment in which the base health care system operates. The new genera-
tion hospitals are expected to be built before the end of the 1970's, but
the longer range future of the 1980's and 1990's is the time in which they
will operate.
With these thoughts in mind, it has seemed worthwhile to try tc de-
lineate some outlines for the future. Such an exercise can serve at least
three important purposes:
® It can break one's mind out of the mold of thinking about
the present and lead to bolder innovations.

® Although the future is unknowable and good systems must be
flexible enough to adapt to change, it can provide some
guidance on the degree of change to be planned for.

® By providing a picture of what may lie in the future, it

can suggest innovations to be made now and regarded as

stepping stones to more distant goals.

The ideas presented here represent what Herman Kann in Tne Year 2JuJ

refers to as a '"canonical projection," by which he means a description of
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the future arrived at by extrapolating present discernible trends. He points
out that while this is the most probable view of the future, it is actually
not verv likely; any of numerous developments could upset a canonical
projection -~ major war or severe depression are two of the most obvious.

One need only imagine a canonical projection of 1970 made in 1940 to per-
ceive the pitfalls in speculating about the vear 2000 in 1970.

Fortunately, in speculating about military health care there are a
number of redeeming features. For one, although there are exceptions, health
care is not necessarily affected in an important way by important develop-
ments in other fields. For example, virtually no one in 1940 expected that
men would walk on the moon in slightly over one generation, but the effects
of this spectacular feat on community health care are slight; there are
esoteric technological developments in medicine as a result of the space
program, but few of them have much effect on routine hospital practice.
Failure to anticipate the space program would not by itself cause one to err
in anticipating developments in the practice of medicine.

A second redeeming feature is that in some instances virtually all con=-
ceivable eventualities, even though they may themselves be very different,
lead to the same conclusion for military health care. For example, there are
several different ways the military may get physicians: the draft lauvs may
continue in force, an armed forces college of medicine may be established,
or a foundation might be set up with somewhat the same role as RAND plays
with regard to military research, selling physicians' services to the gov-
ernment. [Regardless of what sources of physicians actually materialize,
it seems clear that retention will remain a problem and that the armed forces
must do everything pcssible to make military service attractive from a
phvsician's point of view.

Finally, some contingencies represent real possibilities but do not
require complete revision of plans. For example, dental caries may some
day be totally eradicated, much as polio has been. The obvious consequence
would be to reduce the work of dentists to a fraction of what it is now.
Whatever one may think of the speculation, it is clear that the farthest one
would wish to go at this time is to allow the possibility that dental

facilities be convertible to some other function.
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In speculating about the future one can be almost as bizarre as he
wishes, provided he takes care to talk about a sufficientlyv distant future.
While such conjecture may be interesting, it seldom has much practical
value. Therefore, our speculations are ones which seem plausible for the
latter half of the 1970's and the 1980's. Furthermore, they are confined
tu those matters which have a direct bearing on health care systems on a
military base.

To discuss the future of military health care, we have found it con-
venient to divide speculations somewhat arbitrarily into three categories.
The first is concerned with the military services themselves, since the
kinds of manpower and missions which they will have strongly affect the
kind of health care which must be provided. Our speculations in this
direction are based upon laymen's opinions and have been arrived at with-
out reference to classified war plans and contingency plans.

The second category concerns the delivery of health care in the
United States. The military health care system uses many of the same
personnel, the same equipment, the same procedures, and indeed faces many
of the same problems as the civilian system. Therefore the military health
care system tends to evolve along the same lines as the civilian system.

The third category concerns technological development. For better or
worse, technology is regarded as the solution to many evident problems.

In any case a great deal of effort is expended on technological develop-
ments, and they produce very rapid and dramatic change.

Finally, from these speculations we draw some broad conclusions con-

cerning planning for the new generation of militaryv hospitals.

1.4.,2, EVOLUTION OF THE MILITARY SERVICES IN THE UNITED STATES

1.4.2.1. Size of Services

Having been badly burned in Vietnam and, to a somewhat lesser extent,
in Korea, the United States is unlikely to undertake larger military commit-

ments in the world in the next decade. At the same time, although there is
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talk to the contrary, the country is unlikely to become so isolationist
that the total number of active-duty personnel will be greatly reduced.
Just as witih weapons, the military must still stockpile people. Obviously,
a number of contingencies could upset any prediction, but there is no
evident reason to expect a drastic increase or decrease in the number of
active-duty personnel! or their dependents.

The total number of retired personnel obviously will increase, and
in quite a predictable fashion. However, under current rules the details
of this increase are not significant because military hospitals are programmed
to allocate only 5% or 10% of their facilities (depending upon whether or not
teaching is done) to retired personnel, regardless of the actual demand.
In some locations the demand far exceeds this figure and in others it is
less. Despite the predictable increase in numbers, the likely advent of
national health insurance or something like it (discussed below) makes
it unlikely that the military health care system will be called upon to

care for more retirees.

1.4.2.2. Characteristics of the Population Served

The current social climate does not favor the military, and it is
hard to conceive a dramatic change in this attitude. Several consequences
flow from this circumstance. For one, the draft is likely to be modified
further, tending to create even more a military consisting of a cadre of
professionals with a large number of young recruits. Traditional military
virtues are likely to undergo still further erosion, encouraging the con=-
cent of a non-ranked medical service; in fact, a civilian medical service
supporting the military, as discussed below, 18 not inconceivable.

Since a substantial portion of the military force is not concerned
with nctual military operations but with development, logistics, training,
and other support services, and since the technology surrounding all these
matters grows continually more complicated, there is every reason to expect
a highly educated military. In fact, the level of education of all bene-

ficiaries of the system is likely to be higher. Consistent with this are
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rising expectations with regard to the quality of health care. The military
will be expected at least to keep step with civilian practice and, in view
of the need to make service attractive, will find it desirable to stay in
the forefront of medical practice.

Military medicine is likely to display still more the separation that
is already partially in evidence. On the one hand, there could be a corps
of physicians, presently typified by specialists in flight medicine, sub-
marine medicine, or space medicine, who serve the particular medical needs
of specialized active-duty personnel. This could include battlefield in-
juries as well. On the other hand, a group could serve the needs of the
remainder of the military force, both in the U.S. and in stable overseas
stations, whose medical needs are quite similar to those of the civilian
population. The former group would certairly have to be directly under
line commanders, responsive to the specific nreds of the fighting forces,

but the latter group would not necessarily have to be.

1.4,2.3. Medical Manpower
Obtaining medical manpower will certainly continue to be a problem.

Already the operation of the draft laws with respect to doctors are
regarded as unfair, and few "fair" alternatives seem to be around. Given
the disparity between pay scales for physicians in the military and in
civilian life, it is hard to see the end of the problem of retention.

One possibility is a military college of medicine, but even if such a
school were politically acceptable, it could hardly be expected to fulfill
all the medical needs of the services.

Another possibility is a medical foundation that would sell physicians'
services to the military in the U.S. and stable overseas bases in somewhat
the same manner as RAND provides scientific services to the Air Force. (This
is essentially the way that physicians are organized to sell services to the
Kaiser insurance plans.) Whatever solution eventuates, it will be necessary
to make the practice of medicine for the military services an attractive
career. Doing this requires changes of the most sweeping kind, but two

conclusions to be drawn now are that facilities and ~quipment should be
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first-rate and that organization should be modified to eliminate the
tedious elements of military medical practice, such as unrelieved dis~
pensary duty.

Other medical manpower is less of a problem, since their training
is less demanding and not so prolonged; for these the military has the
choice of training its own personnel. Here lies an importaat opportunity:
by organizing medical care so that nurses and paramedical personnel have
more responsibility and more opportunities for professional advancement,
it is possible to reduce the need for physicians and to give those that
remain a more satisfying practice. The military services have already
taken steps in this direction. The forces which will impel such a
reorganization exist both in and out of the military service and will

almost certainly grow stronger. We return to this matter below.

1.4.3. EVOLUTION OF MEDICAL PRACTICE AS RELATED TO MILITARY COMMUNITY
HOSPITALS

1,4.3.1. Medical Personnel

With a strongly rising demand and increasing population, there is
no end in sight to the shortage of doctors and nurses. It can be argued

that the shortage is due to misallocation of resources (for example, eco-
nomic conditions which overconcentrate doctors in the suburbs), but the
effect is the same as a shortage and it is hard to see the end of either.
This is a nationwide shortage which the military shares. It is likely
that the services will be perceived more and more vividly as competing
with other needs for medical personnel, and therefore their shortage is
likely to be aggravated.

Under these circumstances the use of paramedical personnel should
become more common. And with experience it is likely to become more
acceptable, both to patients and to the medical profession. To be sure,
there are problems concerned with training, with assignment of respon-
sibilitv, with legal restrictions, and with acceptance, and these will
slow d-wn the process. But the outcome seems inevitable. Greater use

of paramedical personnel will require and will probably get the cooperation
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of medical schools, Doctors will get some training as managers, a skill
which heretofore has been almost totally neglected in their training and
their profession.

Advancing technology and medical knowledge continually increase
specialization; for a field to be known well, it must be kept narrow.
Coordinating the activities of many specialists will require broad knowl-
edge and managerial skill. This role is likely to develop more commonly
for physicians. Supervising paramedical personnel or nurses as well as
specialized physicians then is a natural role, and this trend coincides

with the need for more widespread use of paramedical personnel.

1.4.3.2. Medical Practice

It is apparent that there will be a gradual trend to further auto-
mation of routine processes, spurred by rising labdr costs, contributions
to accuracy and discipline, and, in the case of computers, by the need
for more accurate data on operations. The fact that many automatable
processes cannot be justified solely on the basis of cost=-saving will
probably not prove to be an important deterrent to their adoption. Auto-
mated procedures also can be justified on the basis of increased accuracy,
continuous availability, or systematization of haphazard procedures. On
these bases such devices as computers, automated laboratory equipment,
automatic prescription dispensers, and similar laboratory equipment are
likely to be regarded as the norm in medical practice. Nevertheless, current
costs for such systems are high and current performance is not uniformly

good so that introduction of such equipment will be gradual.
A force demanding flexibility is the foreseeable use of drugs to treat

disorders not currently treated that way. Knowledge of psychotropic drugs
will greatly increase, and their use will become more common. Besides
their use for manifest disorders, such as depression and anxiety, there is
also the possibilitv of treating disorder-vrone patients before the disease
is evident. There is currently some reason to believe that this may be
possible for hypertension and atherosclerosis. If possibilities of this
sort materialize, then medical screening will assume undeniable importance.

Currently, the value of screening well patients is not proved, but consider-
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ations such as these mean that it will become so. For this reason, and
because it is likely that immunizations will become more effective, there
is likely to be increasing emphasis on well-patient care.

One could compile a long list of possible improvements in medical
treatment. As one example, there is some expectation that bone fractures
can be made to heal faster through electrical stimulation. Whether this
particular development comes to pass is not the point; there will be devel-
opments which shorten the hospital stay. However, it does not seem warranted
to reach the conclusion that hospitals of the future can therefore be
smaller, Instead, what is likely to happen is that treatments of other
injuries and disorders will become possible. Thus there is no compelling
reason for believing that hospitals must be either markedly larger or
markedly smaller because of advances in treatment. There is reason for

believing they must be adaptable.

1.4.3.3. Medical and Fiscal Organization

Looking ahead, one cannot escape the feeling that the United States
will adopt some form of national health insurance perhaps many forms,
probablv within a few years. Regardless of the details of such a scheme,
a number of consequences can easily be traced. It will weaken the jus=-
tification for providing health care to dependents and retirees. Whether
it will remove responsibility for providing such care from military hos-
pitals is problematical. Given the difficulties of obtaining and keeping
physicians, it is likely that dependent health care will gradually be
shifted out of military hospitals. This social evolution will take long
enough -- at least a decade -- so that military hospitals will still have
to be built and staifed to provide dependent care. But the need to
reassess this possibility and provide means for graceful reduction of
services will be there.

National health insurance will strongly reinforce the trend to com-
bine health services in a region. Military hospitals are part of the
medical resources in a region, and the integration of such facilities with
civilian facilities seems plausible where care of dependents and retirees

is concerned. It seems far less plausible and will probably be resisted
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where active-duty personnel are concerned, on the grounds that military
medicine has special needs, including the need to move with the fighting
force.

As a part of the intention to organize the delivery of health care,
considerably more data on operations will be demanded and made available
through a computer-operated management information system. Such systems
will at first be local, confined to one hospital and its satellites, but
in time they will assemble information from hospitals in a region. However,
there are enough problems with such systems so that it is hard to foresee
widespread use of full-scale computerized management information systems
for a decade or more.

National health insurance obviously carries with it more federal and
state intervention and monitoring of medical practice. High costs will
continue to be a public concern with the consequence that alternatives to
hospitals -- ambulatory care facilities and light care facilities -- will
grow. This pattern is one which the miiitary services would find it

natural to adopt now.

1.4.4, EVOLUTION OF APPLICABLE TECHNOLOGY

l.4.4,1. Computer Applications

The use of computers in fiscal operations is already strongly entrenched
in civilian hospitals. They are less used for these purposes in military
hospitals because fiscal operations are less important there. Computer
applications in medical operations are just now beginning to bear fruit,
and these applications will gradually grow in number and in scope.
Applications which can clearly be visualized are the following:

Medical communications

Medical records

Computer-aided diagnosis

Medical history collection

EKG, EEG, and pulmonary function analysis

Interface to laboratory analysis equipment

Reporting exams
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Multiphasic test recording
Physiological monitoring
Control of pharmacy issue
Accounting and billing
Property ledger

Admissions and scheduling, census reporting

However, many of these applications are experimental and their
efficacy or savings remain to be proven. While there are pressures,
alluded to above, for statistical data on hospital operations, there
are still problems and a large central computer performing effectively
all the functions mentioned above is still a goal and not a reality.
Acceptance of computers by the medical staff is slight, largely because
insufficient attention has been paid in the past to real needs, which
include very rapid response and high reliability., Widespread utili-
zation of computers in medical care will come gradually, eventually
becoming the norm, but this evolution will require time, five or ten

years or more.

One can also speculate about more exotic uses of computers, such as

process control of physiological functious. Very likely some developments
not vet foreseen will occur, but for the requirements of the health care

system of a military base the list above seems ample.

1.4.4.2., Systems Building

The techniques of systems building -- modular planning, modular design,
prefabrication, factory building, dimensional coordination =-- will gain
wider acceptance. The impediments to more widespread use -- union oppo-
sition, inapplicable building codes, anachronistic traditions, unfamiliarity --
will gradually be surmounted. Because svstems building is in many respects
experimental, widespread use will not come suddenly, but the economic pres-

sures in this direction are strong.
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Buildings may come to be regarded as less permanent than heretofore.
One concept in this direction, which is feasible and will certainly be
exploited, though it may not become the norm, is the loft structure or
buildings with interstitial space. In this concept, hospitals consist
of large open lofts into which modular rooms of appropriate kinds can be

insertéd. Every other floor contains mechanical space and the deep trusses
necessary for long spans. Essentially it is the need for adaptability,

mentioned several times above, which makes use of these concepts likely.

l.4.4.3. Equipment

Automated equipment is likely to be more common, its adoption being
spurred by reliability, accuracy, and regularity as much as by economy.
This applies particularly to trash disposal. In fact, since couvenience
and the need for sterility will promote the use of disposables, it appears
probabtle that automatic trash collection systems will become standard,
much as air conditioning has become standard.

Automation of laboratory procedures is certain to continue, although
it appears that, as physiological functions are better understood, require-
ments will continually run ahead of achievements. X-rays (or conceivably
some equivalents for diagnosis) will become more automatic and require
less skill of the technician. Recording on full-size plates will probably
be replaced by microfiche or tape recordings, which lend themselves to
image enhancement,

The use of television data links eliminates the need for physical
proximity between doctor and patient. This possibility will be exploited,
certainly for -onsultation with specialists, and perhaps for more routine

diagnosis.

1.4,5. CONCLUSIONS

As ve remarked in the Introduction (Section 1.4.1), the speculations
made here represent a canonical projection -- that is, they provide a
picture of the future based upon trends discernible today. There are good

reasons for not believing it is a very accurate picture. In the first
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place, it is extremely cuasy to err in one's perception of trends; and in
the second, almost any number of contingencies could introduce new forces.
Nevertheless it i{s possible to draw some conclusions from these speculations
because, regardless of the details of the future, certain broad outlines
stand out clearly:
® There will be considerably more use of paramedical personnel. The
Department of Defense is in an exceptionally good position to under-
take an expanded program for training and using paramedical personnel,
adapting the military-base health care system to use them effectively.
The shortage of physicians and other medical personnel, which the
military will feel especially acutely, makes this necessary. This
shortage is widely recognized and the time is right.
® Tt is essential that structures be adaptable and that operations
be self-reviewing and self-renewing. Advances in technology make
this evident. This view is only reinforced by speculations about
reduction of dependent care or community cooperation.
® More automation will become the norm in medical care but only
gradually. The forces leading to automation are stronger than
economic ones. Machines and people are not totally interchange-
able, and when machines are superior in reliability, accuracy,
or regularity, they are likely to be regarded as preferable even

though they may be somewhat more expensive.
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1.5, SYSTEMS ANALYSIS

1.5.1. INTRODUCTION

Systems analysis means various things to various people. It at-
tempts to deal explicitly and quantitatively with all issues that are
important in making a choice or creating a design. The variety arises
partly because analysts differ In abilities and perceptions, but pri-
marily because different systems to be analyzed have different proper-
ties,and the approach that is suitable for one is not suitable for
another.

The approach which seems most suitable for analysis of the base-
level health care system and the one that we have employed in this study
is cost-benefit analysis. This methodology is described in the para-

graphks that follow.

1.5,2. ROLE OF COST-BENEFIT ANALYSIS

The problem which we undertook to answer for the Department of De-

fense is this: Given the present state of (and presently discernible
changes in) technology, in the sociology of health care, in medical
practice, and in politics, how can efficiency be improved by changes in
the way that base~level military health care systems are planned, con-
structed, staffed, equipped, and operated? Obviously this is an exceed-
ingly complex problem. Our goal was to provide a set of recommendations
for specific courses of action.

The role of cost-benefit analysis in a study of this kind is to pro-
vide a background of data and logical reasoning to support recommenda-
tions. Thus, it serves simply as an aid to rational decision-making.

It is akin to mathematical reasoning, in that it makes the reasoning ex-
plicit so that a critic can examine the assumptions and logic to con-
vince himself, but it is far less precise.

In the course of analysis, numerous rather arbitrary choices must

be made to answer such questions as the following:

o What is to be regarded as the system and what is to be regarded

as its environment?
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® UWhat costs are to be included and on what basis (discounting,

inflating)?

® Which elements should be regarded as costs and which as benefits?

® What are suitable criteria for a choice among alternatives?

Because of the arbitrary nature of such decisions, cost-benefit analysis
is not a cut-and-dried procedure. In addition, data to support all of
the analysis may be incomplete or of doubtful applicability, and some-
times the results of analysis do not point clearly in one direction or
the other. For these reasons, we do not have the same degree of confi-
dence in all our conclusions. Therefore, we have grouped them into

several categories:

® Concepts which seem fully justified with important savings and

benefits;

*®

Concepts with only modest savings or benefits that may not be

fully realizable in practice;

® (Concepts which appeared attractive but which are demonstrably

inferior to present practices;
e Concepts which appeared promising but which, we later decided,
would probably be unworkable, unrealistic, or unimportant (at

least for now); and

® Concepts insufficiently developed for us to be certain of their

merit but with enough promise to warrant further R&D.

1.5.3. REASONS FOR COST-BENEFIT ANALYSIS

When one must make a rational choice among alternatives, there must

obviouslv be a criterion for the choice. If the choice is to be reviewed
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by others, the criterion must be made explicit. Ideally, a certain set
of factors will be generally recognized as relevant and important to the
choice, and all these factors will be included in the criterion.

Once in a while this ideal state of affairs occurs, at least in
principle. One example is a business organized for profit. It is often
possible to reduce all of the factors bearing on a business decision to
dollars. Since the business is organized for profit, the businessman's
criterion is dollAars realized from alternative courses of action, and the
preferable choice is the one producing the highest return. We have ad-
mittedly ignored a number of problems which arise in such analyses (for
example, how soon must the profit be realized? How can risk and other
uncértainties be reduced to dollars?) but the point is that analyzing the
choice in terms of dollars seems plausible and more or less feasible,.
Since money exists as a medium of exchange, dollars provide the broadest
base for putting factors in a choice on a commensurate basis. This is
one reason that cost plays a central roie in many decisions in govern-
mental affairs. Another important reason why costs are central is that
controlling the flow of money is the primary means by which a bureaucracy
is controlled.

In many cases, however, some of the factors relevant to a choice are
incommensurate. This problem clearly arises in choices among weapon
systems, Presumably, the value of a weapon system is reflected in some
measure of lethality, invulnerability, deterrence or something of the
sort., Regardless of how one selects the proper measure and evaluates it,
it is seldom expressible in dollars,

This state of affairs led to the development of cost-effectiveness
analysis, in which all relevant and important factors fall into two
classes: costs (e.g., for development, procurement, training, and opera-
tion) and effectiveness (e.g., lethalitv). The cost-effectiveness ap-
proach, however, opens the door to all sorts of complexities, and choices
are never so simple as they were for the monev-centered businessman. For
suppose System A is both more expensive and more effective than Svstem B;
is it preferred? There is no answer to this question as it stands.

Sometimes the choice is made on the basis of which system has the highest
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ratio between etiectiveness and cost, Within limits, this function of
two incommensiarate factors provides a unique and plausible criterion.
There is, however, nothing special about this function as a criterion
except its simplicitv-~one could equally well choose for example, to
maximize the ratio of the square of effectiveness to the square root of

the cost. Selections can also be made by picking the most effective

system below a given cost, or by picking the cheapest system above a
given effectiveness. Thus, there is no reason, once we have admitted
the incommensurate factor called effectiveness, to expect that rote !
analysis will provide a unique choice (even if we believe all the anal-
vsis).
Although defense planners have sometimes sought to base their de-
cisions solely upon the simple criterion of which system provides the
most effectiveness for a dollar, rational discussions always recognize
that there are more costs than those measurable in dollars and more ele-
ments to effectiveness than lethality. For example, one of the costs
not reckoned in dollars which led to the decision to pursue missiles as
instruments of strategic retaliation in preference to bombers was the
fact that bombers required forward bases on the soil of precarious allies;
a shift in political power could make it necessary to close a base, re-
gardless of fiscal cost or requirements of effectiveness. Vulnerability
to political events might be considered a negative element in effective-
ness; but if we choose to lump all factors, save dollar cost, into one
element called effectiveness, how can we rationally combine political
invulnerability with lethality? For that matter, how does one combine
invulnerability to enemy attack with lethality?
These examples illustrate that choices in some complex situations
must be based on more than just dollar cost and some other single property

called effectiveness. If the additional factors are not considered, the

picture i:¢ incomplete; it is a simplified version useful only as an aid,
not a guide, to rational decision-making.

To be realistic, we must attach both benefits and penalties to each
alternative., Some of the penalties can be reckoned in dollars and denoted

as costs., Some of the benefits might also be expressed in dollars, in
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which case they could be described as profits, deducted from costs, or
presented simply as unadorned dollar benefits, whichever point of view
seems most rational. But the factors that cannot be reckoned in dollars
are likely to be incommensurate with each other.

Thus, rational decision-making is perhaps best served by displaying
the relevant factors, be they described as benefits or profits, penzlties
or costs, and basing the decision on the whole array. We mav then en-
counter the dilemma of one alternative being preferable to another with
regard to some factors but inferior with regard to others. The solution
lies in the relative importance of the different factors; one obvious ap-
proach is to weight the factors in such a way that they can be combined
to produce a preference score. There is nothing inherently wrong with
this procedure, but in practice it is utterly unconvincing. The arbi-
trariness of the weighting factors, added to that of all the other
choices made in the analysis, undermine the credulity of the logic.

About the only time it is accepted is when all the arbitrariness is
hidden in a computer program,

There are other reasons for not pretending tv eliminate judgment
from the decision-making process in this way. One is that some impor-
tant factors are not easily or convincingly quantifiable. This is cer-

' and "attrac-

tainly true of "quality of care," '"patient acceptability,’
tiveness." Experts or consumers are sometimes polled in order to assign
numerical values to such factors; however, this is not true quantifica-
tion, and the use of such procedures should not be hidden iu a composite
preference score. Moreover, quantification seldom clarifies what bear-
ing a given factor may have on the desirabiiity of an alternative.

If the factors are not combined into a single preference score, the
dilemma remains. When presented with the same array of factors, differ-
ent people might choose different alternatives, presumably because they
weight factors differently. This is whv honest men can disagree. The
extent of disagreement can be regarded as a reflection of the risk that
the conclusion may be wrong.

The procedure of arraying all of the factors deemed to be relevant

and important in making a choice among alternatives is what we nmean by
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cost-benefit analysis.* It is generally desirable to quantify all of the
factors but this is not always possible. The array of factors which must
be included in any rational analysis of a matter as complex as health

care must comprise both quantifiable and nonquantifiable factors.

1.5.4. DEFINITION OF A SYSTEM

Systems are usually defined as an aggregation of men and machines
(or occasionally as one or the other) put together to carry out a mission
or perform a function. When one undertakes a cost-benefit analysis, he
must define the extent of the system he intends to study.

Every system is itself a subsystem of some larger system (the base
health care system, for example, is a subsystem of the base or cf the
entire military health care system), and every system is composed of many
subsystems (the base health care system includes a nursing subsystem, a
food service subsystem, and so on). How one chooses to define the bound-
aries of systems and subsystems is largely an arbitrary choice; we out-
lined in Section 1.1 the boundaries of the base health care system using
the guidelines previously stated. Section 1.4, "The Future of Military
Health Care," described the environment of the '"new generation" of mili-
tary hospitals. Such matters, which hear on the functioning of the base

' must be taken

health care system but which are not "subjects of study,'
into account in evaluating hypothesized changes to the system.

The bounda:ies of the subsystems of the base health care system de-
pend upon the zcope and nature of the hypothesized changes. By and large,
each of the changes which we identified as potentially beneficial were
confined to some subsvstem of the base health care system as it is con-
vent ionally analyzed and managed--laboratory, pharmacy, food service,
nurs ing services, etc. Thus, it was possible to evaluate many of the hy-
potheses in the context of just one or two subsystems. This simplifica-

tion was fortunate, because the difficulty of carrying out evaluations is

considerable.

*This is not the only sense in which the term cost-benefit analysis
is used.
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In confining attention to one subsystem at a time, one runs the risk
of suboptimizing--that is, doing the best possible within the confines of
one subsystem but failing to find a still better alternative evident only
by changing other subsystems as well. For example, unit packaging of
drugs for inpatients is of marginal benefit and might legitimately be re-
jected; however, since it facilitates automated dispensing, which is of
more significant advantage for outpatient prescriptions, the concept of
unit packaging becomes distinctly promising. Had we confined our atten-
tion to inpatient prescriptions, we could have overlooked this advantage.

The ultimate goal is to synthesize all hypothesized changes which
prove desirable into a complete health care system, all of whose elements
are.mutually supporting. Doing this explicitly and systematically is an
ambition usually more honored than achieved; we cannot assert that we have
done it perfectly., Nevertheless, as this study proceeded, the hypotheses
which were finally shown to be desirable were gradually adapted one to
another so that the description of the '"'new generation" of military hos-
pitals is self-consistent and takes advantage of the best features of

each innovation.

1.5.5. HYPOTHESES FOR POTENTIAL IMPROVEMENTS

In the first half of this study, after we had become familiar with
practices, requirements and constraints in the present health care sys-
tems on military bases, we developed a working list of hypotheses for po-
tential improvements to the system, Some of these hypotheses were derived
from practices being used or experimented with in other places, both in
the United States and cbroad. Others were original, at least in their
details, with the project staff. The question for each was whether it
could be used effectively to increase efficiency or improve the qualitv
of care. Almost every idea underwvent modification as the concept matured
and was adapted to the constraints imposed bv the environment of the mili-
tary health care system and the requirements imposed by other parts of
the system.

The hypotheses with which we dealt in this studv and which are

evaluated in this report are as follows:
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Because many patients in military hospitals are not very sick
by civilian standards, savings and other benefits can be gained
by building light care facilities in conjunction with acute care

facilities.

To alleviate the shortage of physicians, ambulatory care can be
reorganized in a way which makes use of more nonphysicians
(corpsmen and nurses with special training) without loss of

quality.

In a similar fashion, specially trained dental assistants can be

used more extensively to alleviate the shortage of dentists.

Clinical laboratory tests can be automated somewhat more than
they are now to reduce the cost of making determinations. In
the chemistry laboratory it is possible to provide results with-
in a minute or two after a sample is drawn, even at dispensaries

remote from the laboratory.

Automated materials handling systems can produce savings by re-

ducing the manpower rvrequired to move materials in a hospital.

Vacuum trash and linen collection systems can save personnel

and are more convenient than present methods.

Convenience foods are cheaper than meals prepared in the hospi-

tal, offer adequate variety, and are quite palatable.

The costs of linen service can be reduced by using disposable

linens.

Unit packaging and automated dispensing of drugs can save nurses'
time, reduce errors in administering drugs, and allow quicker

filtling of prescriptions.
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Multiphasic testing facilities can reduce the cost of making

physical examinations.

Closed circuit television can be used for remote consultation
or remote diagnosis to improve the quality of care and increase

convenience to patients,

The staff of a military hospital can be motivated to be more
cost conscious than they are now and thereby reduce operating

costs.,

An automated management information system is feasible and can
be used to keep track of the operating efficiency of all depart-
ments in a hospital, thus providing a real-time measure of per-

formance.

An automated hospital information system can be installed to

process all orders and to record all results and actions.

Inpatient records can be kept in a computer file and portions re-
t1. 2ved as necessary by the medical and nursing staff Lo improve

tiie qualinr of care.

Computer=-controlled patient monitoring systems can be used to
reduce the staff required in intensive care units and to reduce

morbidity and mortality.

Computers offer a more reliable and cheaper means for inventory
control, scheduling, and certain aids to practice such as diag-

nosis and psychiatric support.

Obstetrical services, as an example of a service not required bv
military needs, can be eliminated from militarv hospitals and

provided through CHAMPUS in order to reduce costs,
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@ The novel methods of design and construction called building
systems can be adopted or adapted to the needs of military hos=-

pitals.,

® The process by which military hcspitals are planned, de-
signed, and built can be speeded up, made more rational,
and result in buildings more responsive to the needs of
the users through planning units, form diagrams, and

multitrack scheduling.

o Layouts of hospitals can be made more rational and efficient by

enlisting the aid of a computer to develop and evaluate them,

® There is an economically optimum room size determined by a bal-
ance between the efficiency of large rooms and the reduction in
problems of mixing patients (e.g., men and women) with small

rooms.

1.5.6. EVALUATION OF HYPOTHESES

Having developed a set of hypothetical alternatives to present prac=-
tices in military hospitals, we undertook to evaluate them using cost-
benefit analysis, as described in Sections 1.5.2 and 1.5.3. Here we
faced a problem discussed in those sections, namely, the need in the
course of analvsis to take account of the real-world constraints on our
novel concepts. Rather than evaluate the potential improvements in the
context of a hvpothetical military base, where practical limitations are
more easily overlooked, we elected to evaluate them by determining their
ef fect if they were applied at each of the three military bases we stud-
ied in detail--Fort Dix, Jacksonville NAS, and March AFB.

Bv examining the concepts individually and collectively at each of
these three bases, we have spanned the three services and the range of
sizes from 200 beds at !March AFB to 900 beds at Fort Dix. Thus, any
differences in the merits of our concepts attributable to peculiarities

of the services or differences of size have probablv been uncovered.
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There are differences--for example, reorganization of ambulatory care is
simpler at a recruit-training base like Fort Dix than at an Air Force
base like March; light care has a marked effect at large hospitals like
those at Fort Dix and Jacksonville but is only marginally feasible at
March AFB.

Our extended study of these three bases, recorded in Volume 8, fur-
nished the specific operating data necessary to carry out the analyses.
The functional cost analysis, discussed in the next section (Section 1.6),
furnished the basic elements of cost necessarv for each of the cost-
benefit analyses. Because our evaluations have been made in the context
of a real, quantified environment (in the system sense) we regard them
as realistic.

It will also be seen throughout this report that we have tried to
take into account all relevant and important factors in carrying out
cost-benefit analyses of our hypothesized improvements, considering not
only quantifiable costs and savings but nonquantifiable penalties and

benefits as well.

1.5.7. COMBINING CAPITAL AND OPERATING COSTS

Besides the problem of dealing with disparate criteria of choice in
cost-benefit analysis, another problem arises in the case of costs., }ost
systems entail two kinds of costs--{1l) capital costs at the time the
system is originally set up and (2) subsequent operating costs. Frequently,
one alternative may be more expensive to buy in the first place but
cheaper to operate thereafter. To decide what alternative is best, we
need a rational way of combining capital and operating expenses.

There are two possibilities, One is to amortize capital expendi-
tures and add them to operating expenses. This is straightforward and
easy to follow if operating expenses are the same vear after vear, and
if the depreciation of capital equipment is '"straight-line," (i.e., con-
stant during each year for the lifetime of the equipment). Putting all
expenses in terms of operating expenses is attractive for analysis of
military health care, because operating expenses dominate capital ex-

penses. For example, it will be seen in Section 1.6 that one vear's
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operating budget at military hospitals comes close to the original capi-
tal investment.

The other possibility is to discount future expenses to obtain their
"present value." All future expenses for the lifetime of the equipment
can then be added to capital expenses to obtain total system cost. In
some cases this method is useful, though most people find it easier to
grasp the concept of amortization.

In the next two subsections we shall describe both amortization and
discounting. In our analysis we have presented the former method for
making comparisons. Obviously, both methods, properly applied, must

provide the same conclusion.

1.5.7.1. Amortization of Capital Expenditures

To combine capital expenses, which occur just once at the beginning
of operation, with operating expenses, which are incurred throughout the
life of each subsystem, it is useful to treat capital expenses as if
they were spread out over the equipment life. The idea is that equip-
ment which required a capital expense depreciates in value through its
lifetime and, at the end of its life, will have to be replaced. It is
well known that buildings and equipment da2preciate exponentially--that
is, their value diminishes most rapidly in the early years and more slowly
thereafter. However, we are not usually interested in their actual value
in anv particular year but rather in their cost when they have to be re-
placed. For this reason, it is simpler and equally satisfactory to
imagine that their value depreciates at a uniform rate from their pur-
chase cost at the beginning to zero at the end of useful life. This
makes th: amount to be added to opsrating expenses constant in each year.

Obviously, the lifetime chosen for plant and equipment can affect
the amortized cost considerably. (This is one of the somewhat arbitrary
choices hidden in systems analysis.) One can deal with this problem by

"parametric analvsis''--that is, presenting results for a vari-

making a
ety of different lifetimes which span the range of reasonable assump-
tions. However, doing so explicitly proliferates the number of vari-

ables a decision-maker must cope with in deciding which alternative to
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pick. In our analysis we have used different lifetimes appropriate to
different parts of the system (for example, 10 years for equipment like
carts and conveyors, 25 years for buildings), but we have not explicitly
redone the analysis for other lifetimes. Nonetheless, it is important
to examine the figures to see what would happen if different lifetimes
had been chosen. It turns out in virtually every case that the conclu-
sions would be unchanged. In any event, the numbers used are made ex-

plicit, so that the reader can explore other suppositions if he wishes.

1.5.7.2. DISCOUNTING FUTURE EXPENSES

In order to combine operating expenses, it will sometimes be conven-
ient to consider all expenses as if they were occurring at the time of
original purchase., To do this we consider the "present value" of future
expenses.,

The idea is that operating expenses to be incurred some time in the
future could be covered by setting aside at the beginning some smaller
amount of money which would appreciate through interest to the amount
required. For example, if an element of a system will cost $1000 per year
in operating expenses, we could put aside now for, say, the fifth year,
$621, which, if invested at 10% per year (comﬁounded), would amount to
$1000 when we need it during the fifth year. Thus, the 'present value"
of an expenditure of $1000 five years hence is $621.

In most cases operating expenses can be considered the same year
after year. In this case we can make use of a simple formula. The pre-

sent value P of all future operating expenses is the sum
PoA+A —oe +A—tr + +A 1
= Iy DY 71 1 NIl =

l1+r (1+0r) (1+ 1)

where A is the annual operating expense, r is the interest rate, and n

is the 1liTetime of the equipment. For example, to operate for three years
we would need A for the first year, and we would put aside an amount

A/(1 + r) for the second year and an amount A/(l + r)2 for the third year.
The present value of the operating expenses would be the sum of these

three amounts.
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It should be carefully noted that discounting is intended to take
account of the fact that money can be invested at interest. It is not
a reflection of the fact that the future is uncertain. It can be made

to reflect inflation by inflating the annual expenditures at some rate s.

P=A+ALl+s+A (148 +...+a(1+s)2"1
l+r l1+r l1+r

It will become apparent that large changes in P can be introduced by

small changes in r or s if the lifetime n of the equipment is long.

There are various niceties that could be introduced, such as the
fact that the annual operating expense does not all have to be avail-
able at the beginning of the year, as we have implied by the expressi.ns
above. However, the future is uncertain enough, and the choices of
r and s are arbitrary enough, so that one feels no compunction about
omitting these details.,

A few formulas follow, from which a table of present values has

been computed.

nA when r = s

jae]
H
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MULTIPLIERS FOR PRESENT VALUES

TABLE 1.5.1

s =0 =0 s =0
n r = 0.04 r = 0,07 r = 0.10
1 1.00 1.00 1.00
2 1.97 1.94 1.91
3 2.89 2,81 2.74
4 3.78 3.63 3.49
5 4,64 4.40 4.18
6 5.46 5.11 4,80
7 6.26 5.78 5.36
8 7.02 6.40 5.88
9 7.75 6.98 6.34
10 8.46 7.53 6.77
11 9.13 8.04 7.15
12 9.78 8.51 7.50
13 10.41 8.96 7.82
14 11.01 9.37 8.11
15 11.59 9.76 8.38
16 12,14 10.13 8.62
17 12,68 10.46 8.83
18 13,19 10.78 9.03
19 13.69 11.08 9,21
20 14,16 11.35 9.37
21 14.62 11.61 9.52
22 15,06 11.85 9.66
23 15,48 12,08 9.78
24 15,89 12,29 9.89
25 16.28 12.49 9.99
1.5.15

s = 0.04 s = 0,04 s = 0.07
r = 0.07 r = 0,10 r = 0,10
1.00 1.00 1.00
1.98 1.95 1.98
2.93 2.84 2.93
3.85 3.69 3.85
4,74 4,49 4.75
5.61 5.25 5.62
6.46 5.96 6.47
7.28 6.64 7.30
8.08 7.28 8.10
8.86 7.38 8.88
9.62 8.46 9.64
10. 35 9.00 10.38
11.06 9.51 11.10
11.76 9.99 11.80
12,43 10.45 12.48
13,09 10.88 13.15
13.72 11.29 13.79
14,34 11.67 14,42
14.94 12,04 15,03
15.53 12.38 15,62
16.09 12.71 16.20
16.65 13,01 16.76
17.18 13.31 17.30
17.70 13.58 17.84
18,21 13.84 18.35
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1.6. FUNCTIONAL COST ANALYSIS

In Tables 1.6.1, 1.6.2, and 1.6.3 we present the results of analy-
zing operating costs for the health care activities at Fort Dix, Jackson-
ville NAS, and March AFB. The simplicity of these tables belies the
difficulty of obtaining data on costs. Available records are internally
inconsistent with regard to both staffing and costs, and a great deal of
effort went into reconciling differences., Military salaries are either
omitted from accounting records (at Fort Dix and Jacksonville) or aggre-
gated in ways which did not suit our functional breakdown (at March AFB).
We returned to staff allocations in order to estimate the proper cost
allocations for military personnel. Some "free'" services, such as
laundry service from the Quartermaster Laundry, are not reckoned at all,
either by the hospital or the provider of the services. In these cases
we estimated the cost by estimating the proportion of the provider's
workload oroduced by the hospital and taking that fraction of the pro-~
vider's total budget.

The data assembled in these tables provided a basis for estimating
the impact of the various potential innovations at each of the three
hospitals. It also served as a guide to the functions that are most
‘costly and therefore most worthy of attention.

We discourage comparisons among the tables. Although we have tried
to make them comparable, we have not always been able to achieve this
goal because of the way that available figures are aggregated and the
different definitions used. In addition, there are differences in work=-
load and services provided, to which some differences in cost can be
traced. Therefore, it can be misleading to attribute higher or lower
costs for a function at one hospital to inefficiency or efficiency com-

pared with another hospital.

S,
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FUNC

TABLE 1.4

TIONAL COST D

WALSON ARMY HOSF

FY 1969

Obstetrics and
Medicine? Surgery® Gynecologyd Dispensary® Clinics! Dental9 Laboratoryh Radinlogy Pt
Staff Totals 229 133 32 47 200 167 87 39
Dentists 58
750,000
Physicians 10 12 3 7 61 3 5
150,000 180,000 45,000 105,000 915,000 45,000 75,000
Registered Nurses 60 23 12 9
600,000 230,000 120,000 90,000
B
Other Nursing 159 98 17 34 130 i o
1,248,816 874,291 150,000 238,000 1,140,848 i
Other Professionals 109 79 | 28
590,866 474,565 ; 199,898 1
Nonprofessionals 6 5 | 6
30,000 25,000 30,000
1,998,816 1,284,291 315,000 373,000 2,145,848 (1,340,866 544,665 | 304,898 1
Linen
Provisions .
Drugs 5
Medical Supply 48,011 120,178 184,058 82,591 184,317 94,659
General Supply 27,701 66,609 39,345 48,438 ' 8676 | 179
R S DV R | L
Services 1,597 845 4587 | 2814 1145 |
I -
[ i
Housekeeping® 71,938 58,465 27,138 30,270 59,710 17,173 10,644 6,492
I e
Maintenance” 34,308 27,882 12,942 14,436 28,476 8,190 5.076 3,096
| _ . S
Utilities? 42,728 34,725 16,118 17,979 35,465 10,200 I 6,322 3.856
I . ————
Minor Equipment 4,237 7,858 3,330 1,487 6,417 10.278
Totals 2,229,336 1,600,853 371,198 435,685 2,500,819 ]1,51 1,759 | 767,162 423,458 6
i W ey W
Percent of ‘ i
Total 14.94 10.73 2.49 2.92 1676 | 10.13 l 514 2.84

See following page for explanatory notes.
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TABLE 1.6.1

(FUNCTIONAL COST DISTRIBUTION?
WALSON ARMY HOSPITAL, FT. DIX
: FY 1969

h . , Jther Supply Percent
y  Radiology Pharmacy Food Services'  Administration} Records®  Sterile Linens & Support Totals Of Total
_ o R _ S I : .
39 10 148 150 ! 18 1 12 85 J 1,368
- - _—— e —————— —_f-_- —— I -t - ——
. o o L o L 58
| 750,000 . 5.03
R i B — i 1
v . 1 | 102 |
75,000 30,000 ' 1,545,000 lf 10.35
- 4 - P b . —_—
. i L ] i 1 105
; © 10,000 1,050,000 7.04
' - e ; - '
- —— e | _ 438 o
| 3,651,955 24.47
i fromm e
, 28 9 16 35 4 10 1 13 304
199,898 105,184 | 160,000 320,000 28,000 | 57,364 6,000 104,000 2,045,877 13.71
b —o— — ofbe — — -4 —
6 1 132 | 114 14 " 72 361 _
30,000 5,000 1,019,742 | 806,114 84,000 | 54,792 430,590 2,485,238 16.65
304,898 110,184 1,179,742 1,156,114 112,000 | 67,364 | 60,792 534,590 11,528,070 77.25
. | 84,111 84,111 0.56
1) _—— -— —— b - -.T— —
536,663 | 636,653 | 3.60
-+ _ _— S— I —. i —
525,037 ! | l 525037 | 352
— -— ———— - i — l f + I
94,659 ! 13,883 | | 57,953 31,315 816965 ' 547
P - ] — + — - + . f 4
1
179 150 49,211 l 18,709 ! 2,646 | 35,369 65,553 362586 | 243
50 35 | 39013™ | 176,000" 5,721 232,187 | 156
- O
6,492 3,248 24,533 31,893 | 1,623 | 3246 1,623 29,440 377,434 { 253
_ - L I ' . | - -
3,006 1,548 11,700 15,210 7741 1548 774 14,040 180,000 . 1.2
e -— —— o It T I ——
3,856 1.928 14,572 18,943 964: 1,928 964 17,486 224,178 , 1.50
= - — P mom e, o o G e : } I
10.278 980 14,173 1439 . 870 4,144 55,213 0.37
1
423,458 643,123 1,830,939 1,205,264 | 118,007 132,909 359,633 702,289 14,922,434"
. 5 ec= — i 3.70 | 100.00
}
284 4.31 12.27 8.68 079 | 089 2.4 4.70 | 100.00
! S SR R - . |
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Annotations for Functional Cost Distribution at Walson Army Hospital
(Table 1.6.1)

¥Basic cost data were obtained from special compilations of accounting
information prepared by the Management Services Office at our request.
Also, the Supply and Services Division supplied estimates of the costs

of various services provided without charge to the hospital by other

post organizations, such as Engineering, Transportation, and Quarter-
master., Personnel distributions were derived from manning lists obtained
from the Personnel Tivision, supplemented by interviews with specific de-
partments on staff utilization. The numbers shown represent full~time
equivalents.

Tabular entries for costs of various categories of personnel were
estimated on the basis of approximate averages, distributed in such a way
as to make the subtotals consistent with available accounting figures.
For example, staff physicians were assigned an average annual compensa-
tion of $15,000, registered nurses $10,000, and clerks $5,000. Other
personnel cost entries absorbed the necessary remainders of the appro-
priate subtotals.

Thus, the personnel cost allocations that are shown are to be re-
garded as reasonable approximations rather than as precise accounting
figures, since the latter were not directly obtainable on a functional
assignment basis, It should be noted that the total costs and their

breakdowns represent dollars disbursed or transferred, plus estimates of
the costs of certain "free" services, such as laundry and utilities. Also,
military labor has been factored in from separate accounting records,

since these are not directly included in the hospital budget. Labor

costs do not include fringe benefits not directly chargeable to hospital

or base accounts, such as military retirement, tax advantages, PX

and commissary privileges, etc.

bIncludes all inpatient wards other than those in the next two columms.
®Includes operating rooms, recovery rooms, and surgical inpatient wards.

dIncludes obstetrics, gynecology, and nursery wards.
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®Covers services to active-duty outpatients at nine dispensaries.

fAll general therapy and specialized clinics, other than dispensaries
and dental clinics.

BIncludes in-hospital dental service, plus separate post dental clinics.
hIncludes clinical lahoratories, pathology, and blood-donor center.
iIncludes dietitians and kitchen personnel.

jIncludes general administrative functions plus public health and veterin-
ary services.

kIncludes direct services involved in inpatient and outpatient record
rooms,

lSupply and other support functions are provided by one organizational
division. Available cost accounts do not provide a means for separating
these two functional components.

"Includes travel costs.

PEstimated cost of laundry service provided by Quartermaster without
charge.

®Contractual housekeeping costs allocated in proportion to the areas
utilized by various functional groups.

Ppart of maintenance service is provided by the 7 >st without charge;
total cost is an estimated value, and is allocated in proportion to area.
UMost utilities are provided by the post without charge; total cost 1s an
estimated value, and is allocated in proportion to area.

TGross total operating costs for FY 1969, including direct expenditures,

plus military pay and estimated costs of free services provided by the

post.
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TABLE 1.6.2

FUNCTIONAL COST DISTRIBUTI
JACKSONVILLE NAVAL HOSPIT

e

See following page for explanatory notes.

FY 1969
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TABLE 1.6.2

NAL COST DISTRIBUTION*
IVILLE NAVAL HOSPITAL

FY 1969
Percent
ogy Pharmacy Food Service' Administration RecordsX Sterile Linens Other Supply Other Suppon' Totals of Total
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Annotations for Functional Cost Distribution at Jacksonville Naval Hospital
(Table 1.6.2)

®Basic cost data were obtained from documents provided by the Fiscal Of-
fice, primarily quarterly computer printouts of accounting records. Per-
sonnel distributions were derived from staff assignment sheets for nurs-
ing personnel and from other manning records of the Personnel Office,
supplemented by interviews with specific departments on staff utilization.
The numbers shown represent full-time equivalents. Tabular entries for
cost of various categories of personnel were estimated on the basis of
approximate averages, distributed in such a way as to make the sub-
totals consistent with available accounting figures. For example,
regular staff physicians and dentists were assigned an average annual
compensation of $15,000, residents and interns $12,000, registered

nurses $8,000 or $10,000, and clerks $5,000., Other personnel cost
entries absorbed the necessary remainders of the appropriate subtotals.
bIncludes all inpatient wards other than those in the next two columns.

“Includes operating rooms, recovery rooms, and surgical inpatient wards.

(=9

Includes Obstetrics, Gynecology, and Nursery wards.

®

Dispensary services are operated and paid for by separate commands.
fGeneral Therapy and specialized clinics operated in and by the hospital.
8Includes only in-hospital dental services to patients and staff.
hIncludes clinical laboratories, Pathology, and Blood Bank.

iIncludes dietitians and kitchen personnel.

jIncludes general administrative functions, fiscal, personnel, data
processing,

kIncludes handling of inpatient and outpatient records and compilation
of reports and statistics, plus admission and discharge processing.
1Includes engineering services, custodial, minor construction, equip-
ment repair.

Mncludes travel costs.

"Purchased dry cleaning services (hospital operates its own laundry).
®Allocated in proportion to area.

PAllocated in proportion to area.

9Al10cated in proportion to area.

TGross total operating expenditure for FY 1969.
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See *ollowing page for explanatory notes

TABLE 1.8
FUNCTIONAL COST oﬁ
MARCH AFB H
FY 1969
Obstetrics
and Flight
- Medicine® Surgery® Gynecologyd Surgeon®  Clinics' Dental? Laboratory” Radiology
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TABLE 163

ONAL COST DISTRIBUTION?
ARCH AFB HOSPITAL

FY 1969
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Annotations for Functional Cost Distribution at March AFB Hospital
(Table 1.6.3)

%Basic cost data were obtained from documents provided by the Business
Office, including annual "Hospital Management Summary Cost Analysis and
Financial Management" and quarterly computer printouts of accounting
records. Personnel distributions were derived from authorized manning
tables and from Form 201, Base Medical Staffing Report, supplemented

by interviews with specific departments on staff utilization. The
numbers shown represent full-time equivalents.

Tabular entries for costs of various categories of personnel were
estimated on the basis of approximate averages, distributed in such a
way as to make the subtotals consistent with available accounting figures.
For example, except where constraints dictated otherwise, staff physi-
cians and dentists were assigned an average annual compensation of
$15,000, registered nurses $10,000, and clerks $5,000. Other person-
nel cost entries absorbed the necessary remainders of the appropriate
subtotals.

Thus, the personnel cost allocations that are shown are to be re-
garded as reasonable approximations rather than as precise accounting
figures, since the latter were not directly available on a functional
assignment basis. It, should be noted that the total costs and their
breakdowns represent dollars disbursed or transferred and do not
include fringe benefits that are not chargeable to hospital accounts,
such as military retirement, tax advantages, PX and commissary pri-
vileges, etc.
bIncludes all inpatient wards other than those in the next two columns.
“Includes operating rooms, recovery rooms, and surgical inpatient wards.
dIncludes obstetrics, gynecology, and nursery wards.
®Covers separate Flight Medicine Office.
fAll general therapy and specialized clinics other than dental.
®lncludes Base Dental Clinic, Base Dental Lab, and Area Dental Lab.
hIncludes Clinical Laboratories and Histopathology.

'Includes dietitians and kitchen personnel,
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jIncludes general administrative functions plus public health and
veterinary activities.

kIncludes direct services involved in inpatient and outpatient record
rooms.

1Includes plant management and equipment maintenance.

MIncludes travel costs.

"purchased laundry »snd dry cleaning cervices.

Contractual housekeeping costs allocated in proportion to the areas
utilized by various functional groups.

PAllocated in proportion to area.

9A110cated in proportion to area.

rCross total operating expenditure for FY 1969,
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