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1. The subject study was conducted to help develop
realistic plans for meeting health care requirements in
the All-Volunteer Force and is one of a number of studies
in this area. The specific objective was to determine
the minimum number of Navy Physicians required in FY73-74.

2. The methodology employed was to compare Navy's
physician staffing with that of a demographically similar
civilian group. Estimates of the beneficiary populations
to be served in FY73-74 were developed for Navy and for
Kaiser--Permanente's Northern and Southern California
regions (Kaiser is a civilian Health Maintenance Organiza-
tion). Adjustments were made for selected differences
between the two systems and adjusted physician staffing
levels were developed. The study concludes that about
2,900 physicians would be adequate to provide services,

in a manner comparable to Kaiser's, for the number of
beneficiaries who were estimated to receive care in Navy
facilities in FY73-74. The study recognizes, however, that
such a substantial reduction in physicians would necessitate
increased use of other resources and that this adjustment
would take time, beyond the FY-74 time frame.

3. The following should be noted when reviewing the analysis:

a. More recent reports have indicated lower active duty
and significantly higher non-active duty populations than
were used in the study.

b. The proportion of the population which was estimated
to be provided care in Navy facilities during FY73-74 may be
significantly understated.
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c. Other studies indicate different numbers of
physicians required and the question is receiving con-
tinuing study.

d. The basic analysis contained in this report was
included in the "Reduction in Strength of Health Pro-
fessionals" study report (Bureau of Medicine and Surgery
memorandum of 20 September 1972), as were major criticisms
of the methodology.
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SYNOPSIS

Medical care may be delivered using various combinations of resources, both human
and physical, and the efficient combination of these resources will depend upon their prices
and will change as relative prices change. It is important to realize that the Navy medical
care system has evolved over a period of 30 years in response to a pricing system under
which much of its manpower has been obtained at artificially low prices through conscrip-
tion-related sources. Over the same period, the Navy has not been able to conscript
physical resources, such as buildings and equipment, at low prices; nor has it been able to
conscript all its human resources, notably female nurses. The earnings of physicians have
been particularly depressed under conscription because they have the highest civilian
earnings opportunities of any group in the Navy, and these will exhibit the greatest relative
increase after removal of conscription.

It has been rational for the Navy, from the point of view of its budget, to respond to
the set of prices confronting it by making relatively heavy use of those resources whose
prices are depressed, especially physicians. There is abundant evidence that the Navy
has responded in this way. It is also clear that efficient adaptation to the increase in
physicians' salaries is to deliver medical care with a combination of resources which in-
cludes fewer physicians than in the past. Indeed, some reduction from current levels
would appear to be appropriate even without an increase in physicians' salaries. The work-
load in Navy medical facilities has declined continuously from the peak year of fiscal 1969
through 1972, and to a far greater extent than the decrease in physicians.

But while the direction of the adjustment is clearly to utilize fewer physicians, the
magnitude of the reduction is less clear. There are no widely accepted criteria in the
civilian sector concerning the number of physicians to serve a given population, and mem-
bers of the staffs of the three military surgeons general were unable to agree on staffing
criteria after five years of study. Therefore, the method we have chosen is to compare
Navy physician staffing with that of the Kaiser Plan.

The Kaiser Plan is a prepaid, hospital-based, group practice, providing compre-
hensive medical care to a population comparable in size to the Navy's population. One im-
portant difference between the two systems which makes our comparison particularly apt
is that the Kaiser Plan has had to pay market prices for all its resources as the Navy will
in the future, and its evolution over the years reflects these prices. In particular, Kaiser
has had an incentive to conserve upon physicians which would not have been present had
they also been able to conscript them.,

There are other important differences in the structural characteristics of the two
systems. Therefore a simple comparison of physician staffing and population in the two
systems will be inadequate, and our analysis consists of adjusting for those differences
which we believe will affect physician staffing. These include: (1) an adjustment for the
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differing age-sex distributions of the populations; (2) estimates of the proportions of the
eligible populations of each system receiving care outside these systems; (3) an adjustment
for physicians providing support for military missions which have no counterpart in
civilian life; (4) an adjustment to take account of the geographical dispersion of the Navy
population; (5) an estimate of additional Navy physicians to provide a rotation base to
minimize tour length in unpopular assignments; (6) an adjustment to take account of the
lower productivity of interns and residents, who constitute a heavy proportion of total
Navy physicians; (7) an adjustment to take account of time spent by Navy physicians in
transit from one duty station to another.

The total population eligible for care in Navy facilities in fiscal years 1973 and 1974
is about 2.5 million. The equivalent of about 1.8 million, or about 70 percent of this
total population, does receive care in Navy facilities. This total population has been
relatively stable in recent years, but its composition has been changing, with retired
personnel and their dependents constituting an increasing proportion of the total, These
beneficiaries use Navy medical facilities less than proportionately to their representation
in the population; moreover, they have been receiving an increasing proportion of their
medical care under CHAMPUS every year since that program became available to them.

We estimate that a population of this magnitude and composition could be served with
about 2, 900 physicians, after enough time has elapsed to adjust the combination of re-
sources used in the delivery of medical care. These 2, 900 physicians would consist of
about 100 interns, 400 residents and 2, 400 post-residents, if the same proportions are
retained in the future as at present; they would be the equivalent of approximately 2, 500
post-residents. The resulting ratio of Navy physicians to population served would be 160
physicians per 100, 000, compared with a Kaiser Plan ratio of 98 per 100, 000. The adjusted
Navy ratio of post-resident equivalents would be 137 physicians per 100, 000, which is about
50 percent higher than the adjusted (for differences in age and sex distribution) Kaiser Plan
ratio of 91 per 100, 000. We believe that our method is valid, and that the higher physician/
population ratio for the Navy results in enough additional physicians adequately to take
account of differences between the two systems and to serve the Navy population. The
numbers can readily be revised as the magnitude and composition of this population change.

Limitations

1. A substantial reduction in the number of physicians will necessitate increased use
of other resources used in the delivery of medical care. This adjustment will take time,
and we have not specified the time path for adjustment. This would require a detailed
examination of physician staffing and resource substitution possibilities at each facility.
Such an estimate of the timing of the reduction in the number of physicians has been com-
pleted by the Medical and Dental Officer Billet Requirements Study Group.




2. We have taken as given the categories of beneficiaries to be served. That is, we
have not investigated the advisability of adopting policies to shift more of the patient load
to CHAMPUS. We have taken into account autonomous shifts in the use of CHAMPUS by
beneficiaries.

3. We have taken as given the existing method of rationing medical care in Navy
facilities, viz., by queueing. We have not investigated the effect of other rationing
methods, such as the introduction of a copayment mechanism for non-active duty bene-
ficiaries, upon utilization.

Recommendations

1. We recommend a decrease in the number of physicians serving the Navy from the
present authorized level of 4, 200 to about 2,900, This decrease should take place as soon
as the necessary substitution of other resources can be made. The timing of reductions
in the number of Navy physicians proposed by the Medical and Dental Officer Billet Require-
ments Study Group does not appear to be unduly rapid.

2. Analysis of the advisability of shifting more (or less) of the care of Navy bene-
ficiaries to CHAMPUS have been hampered by lack of valid cost data for Navy care.
Studies estimating these costs are now being conducted. The Navy should ascertain that
such studies take into account the markedly higher rates of hospital utilization and surgical
procedures observed for populations served under the fee-for-service payment system
compared with prepayment systems before adopting policies designed to increase CHAMPUS
usage.

3. The implications of alternative methods of rationing medical care and their effects
on utilization should be investigated. In particular, the effects of instituting or increasing
copayment by non-active duty beneficiaries should be compared with the present method of
rationing by queue,




I. INTRODUCTION: PURPOSE AND BACKGROUND

The purpose of this Study is to estimate the appropriate level of physician staffing
for the Navy in the all-volunteer environment. For over 30 years, the Navy has been able
to procure physicians and many other types of manpower at artificially depressed salaries
because of the existence of conscription. Salaries have been particularly depressed for
physicians, whose alternative earnings opportunities in the civilian sector exceed those of
any other Navy occupational group. However, during the same period the Navy has had to
pay market prices for many of the other resources used in the provision of health services.
The Navy has not been able to "draft" medical equipment or buildings at artifically de-
pressed prices; nor has it been able to draft all of the human resources used, such as
female members of the Navy Nurse Corps and civilian employees. The end of conscription
is the occasion for a reexamination of the resource mix utilized to produce health services
in the Navy, and especially for a reexamination of physician staffing. The greatest
relative price increase is expected to occur in physician salaries because these were de-
pressed most in the past. 1

It would indeed be remarkable if the combination of resources used in the Navy health
care system as it has evolved over the past 30 years did not reflect the relative prices paid
by the Navy. We would expect to find overutilization of those resources obtainable at
below-market prices and underutilization of those resources for which market prices have
had to be paid. There is abundant evidence that this has been the case, as discussed in
appendix A. Although such resource utilization has always been inefficient from the point
of view of society, from the Navy's point of view, it has been rational to utilize resources
according to the impact on its budget, that is, in accordance with the relative prices it
has had to pay.

In the future, the Navy will have to pay market prices for all resources, The econ-
omics of efficient production indicate that the appropriate response to changes in the
relative prices of inputs is to recombine them in such a way as to use less of those which
have become relatively more expensive and more of those which have become relatively
less expensive. This recombination, or substitution of less for more expensive inputs,
takes time; that is to say, it would be more expensive to adjust to the new set of prices

lThe cost of physicians to the Navy will rise whatever procurement method is used, viz.,
civilianization, variable incentive pay, the scholarship program, or any combination
thereof. In Study 1030 we examine alternative procurement methods in order to identify
least-cost methods. (E. J. Devine, Procurement and Retention of Navy Physicians,
Nov. 1973.) Our staffing estimates in this study are for total physicians, with no
division into military and civilian categories.




immediately than more gradually. The longer the time period available for adjustment,
the greater the degree of substitution we should expect to occur.

Throughout our analysis we have assumed that the level and quality of Navy health
care is to be maintained, that the categories of beneficiaries eligible for care in Navy
medical facilities will remain unchanged, and that there will be no major policy changes
designed to alter the relative use of Navy and civilian medical facilities by beneficiaries.
All of these assumptions have been undergoing scrutiny recently, and properly so, but we
have regarded this as beyond the scope of our analysis.

Our analysis, therefore, is addressed toward the narrower question of the appropriate
physician staffing level to provide a given level and quality of medical care. The above
discussion of adaptation to relative price changes is relevant only to the extent that efficient
resource use is desired, that is, only to the extent that it is desired to provide a given
level and quality of health care at lower rather than greater cost. Removal of conscription
has created strong pressures for more efficient utilization of manpower and no one in the
Defense community would advocate wasteful use of manpower. However, two approaches
to manpower (and other resource) utilization are frequently advocated which have the same
effect. These are the "requirements" approach, under which resource levels are deter-
mined essentially without reference to cost, and the historical approach, under which
patterns of future resource utilization are determined by past patterns. 2 Because these
approaches are as resilient as they are pernicious, appendix A includes a critique of them
and an exposition of the elementary economics of efficient production.

Although the principles of efficient production set forth in appendix A identify the
direction of the appropriate response to a change in relative prices, they do not identify
the magnitude of that response. Several other study groups have simultaneously or sub-
sequently addressed the question of military physician staffing. Most of them recognize
that there is no universally or even widely accepted method of determining physician
staffing in either the military or civilian sectors. This is emphasized by the inability of
a study group consisting of members of the staffs of the three military surgeons general

1 : ;

As appendix B shows, however, an autonomous shift toward greater relative use of
civilian facilities by retired personnel and their dependents has been taking place over
the past several years.

2 . :
There are circumstances under which the latter approach may be valid, but these
circumstances do not prevail in the present situation.




to agree on staffing criteria for comparable fixed facilities after a five year study. 1 The
task is further complicated by lack of adequate measures of either the quantity or the
quality of the output of the medical care "industry." In spite of these obstacles, we be-
lieve that a reasonable estimate of physician staffing levels can be made. The method we
have used has been called the "comparative systems approach;" a description of this
approach and the reasons for its use are presented in the following section.

Our original instructions concerning physician staffing, issued in March 1972, were
to assist in developing a Navy position on the minimum acceptable number of physicians
for projected Navy strength in fiscal years 1973 and 1974.2 This part of the study was
completed three months later, in July 1972. Our staffing estimates were for 2800-2900
physicians, as compared with the then current level of 4500, However, as noted above,
changes in input combinations which have been built up over many years require time, and
during this short period we were unable to acquire the detailed information about sub-
stitution possibilities necessary to specify the time path of reductions in physician staffing.
We recognized, therefore, that the staffing levels we recommended could not be achieved
in fiscal years 1973 and 1974, but were in the nature of long-run equilibrium estimates.
We continue to maintain that these estimates are reasonable after sufficient time has
elapsed to make the necessary adjustments. BUMED, on the other hand, maintained that
virtually no reduction in physician staffing was possible during fiscal years 1973 and 1974
if acceptable health care standards were to be maintained, and that our method was invalid
not only for these years but also for the forseeable future.3

1Cited in "Reducing the Need for Military Medical Personnel in the Armed Forces," A
Report to the President and the Congress by the Secretary of Defense and the Secretary of
Health, Education, and Welfare, October 1972, p. 11.

2Memoramdum from the Vice Chief of Naval Operations for the Chief, Bureau of Medicine
and Surgery and Chief, OP-090, Subject: "Reduction in Strength of Health Professions, "
24 March 1972,

3Memora.ndum from the Surgeon General to the Chief of Naval Operations, Subject:
"Reduction in Strength of Health Professionals, " 20 September 1972, pp. 2-3.



Physician end strength for fiscal year 1973 was 3955, and target figures are 4016
physicians for the end of fiscal year 1974 and 3763 for the end of fiscal year 1975. Mean-
while, the Medical and Dental Officer Billet Requirements Study Group has completed a
detailed examination of physician billets to ascertain where physician billets could be
eliminated and/or substitutions made, and have estimated a time path for reducing the
number of physicians. 1 They recommended decreases in end strengths such that 3760
physicians would remain on board at the end of fiscal year 1975, decreasing to an end
strength of 3220 by the end of fiscal year 1980. This result does not differ greatly from
our estimates of 2800-2900, especially in view of the fact that the population estimates
they used were higher than ours. (The source of their population estimates, presented
on p. 21 of the report, was not given, Our estimates are presented in table B-5 of
appendix B.) In view of all this, we have not updated our staffing study, but have instead
prepared the analysis of procurement which is presented in CNA Study 1030, and which
we believe is valid for the range of staffing levels likely to exist in the future.

1"Medical and Dental Officer Billet Requirements: Study Report, " Office of the Chief
of Naval Operations, 1973.




II. METHOD OF ANALYSIS AND RATIONALE

The method of analysis chosen was to compare physician staffing in the Navy with
that in the Kaiser Plan.* Both the Navy and the Kaiser Plan are hospital-based, prepaid
group practice systems of medical care, providing comprehensive care to large popula-
tions. The Kaiser Plan and its membership is the most similiar group in the civilian
populations which we have been able to identify. In this section, we discuss several
similarities and one important difference between the two systems which we think makes
the comparison of the two systems particularly relevant. There are other differences
between the systems, however, which complicate the task of making a comparison. The
analysis of the following section consists of adjusting for as many of these differences as
possible in order that a valid comparison may be made,

A, Scale of Operation

An important similarity is that both systems are sufficiently large to realize whatever
economies of scale may be present in the provision of medical care. Both can operate in
such a way as to avoid the duplication of expensive capital assets, such as cobalt equip-
ment, that is characteristic of most civilian settings. Both are sufficiently large to allow
economies that result from the division of labor; for example, physicians are freed from
certain administrative chores common to smaller settings.

The Navy has approximately 2.5 million beneficiaries eligible for medical care and
we have estimated that Ehe equivalent of 1. 8 million of these beneficiaries receive their
care in Navy facilities. “ The Kaiser Plan had 2.1 million members at the end of 1970

1In March 1972, we presented a briefing to the CNO which compared physician/population
ratios for the United States and the Navy. After some appropriate adjustments were
made, it was found that the Navy had a much higher ratio, and that if it were to maintain
the same ratio as the civilian sector, it would use 3500 physicians rather than the 4500
then on board. The CNO, among others, raised the objection that some segments of
the civilian population were not being adequately served because of financial barriers,
which do not exist for the Navy population. The CNO then asked that some comparable
group within the civilian sector be identified and compared with the Navy, if possible.
Of course, there is no civilian group directly comparable to the Navy population; there-
fore, what we have done is to select a group as similar as possible and make the com-
parison by "standardizing" the population for age and sex, and making other adjustments
to take account of as many of the differences as possible. (Briefing for the Chief of
Naval Operations by E. ]. Devine, Center for Naval Analyses, Subject: 'Briefing on
Medical Staffing, " 22 March 1972.)

2Appendix B, tables B-5 and B-8.




located in six geographical regions, the largest two regions being Northern California
(972, 000 members) and Southern California (911,000 members).* We estimated that
the equivalent of 1.9 million of these members receive their care in Kaiser facilities. 2

The systems are not identical in scale, however. The Kaiser population is more
highly concentrated geographically, and in the following section we have made adjustments
in the physician staffing estimates to take account of this. Geographic dispersion also
implies a larger number of facilities to care for a population of a given size, and the
Navy does operate a larger number of hospitals and dispensaries than Kaiser, as one would
expect. 3 While allowances must be made for the effect of differences in concentration of
the population on resource use, the scale of operations of the Kaiser Plan is sufficiently
large to constitute an important similarity between the systems in our view.

B. Absence of Financial Barriers

Another important similarity is that there are no serious financial barriers to
receiving medical care for either the Kaiser Plan or Navy populations. This meets the
objective raised by the CNO to the comparison of the Navy with the general civilian
population. In neither system is care rendered on a fee-for-service basis, as is typical
in the United States. Thus, while both systems face the problem of having to ration
services, they do so on bases other than ability to pay.

C. Physicians' Incentives

The absence of fee-for-service financing in both the Navy and the Kaiser Plan has
another important consequence, namely, that it removes the perverse incentive for
"overdoctoring" that exists in much of the civilian sector, particularly with respect to
certain surgical procedures such as appendectomies, tonsillectomies and/or adenoidec-
tomies, and hysterectomies. In most of the civilian sector, physicians' incomes increase
as their workload increases, creating an incentive for heavy utilization which is

1Anne R. Somers, ed., The Kaiser-Permanente Medical Care Program: A Symposium,

New York: The Commonwealth Fund, 1971, p. 197.

2See Section III, below, for a discussion of out-of-plan usage.

3See James D. Bentley and Robert L. White, "An Evaluation of Physician Staffing
Requirements Recommended by the Center for Naval Analyses, " Naval School of Health
Care Administration, National Naval Medical Center, Bethesda, Md., June 1972, ) 9 § I
Bentley and White also point out that per capita utilization of health services is much
higher in the Navy, a point which we also discuss in Section IIL
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exacerbated by the extensive use of third-party payment arrangements. This is not to
say that physicians' incentives are identical in the Navy and the Kaiser Plan, but both
are free from a perverse incentive common in the civilian sector. As we discuss in Sec-
tion III, there are aspects of military life which, even in peacetime, generate a large
workload for both outpatient and inpatient services among active duty personnel.

D. Demographic Similarities

Another similarity results from the fact that both the Navy and Kaiser sift their
eligible populations out of the general population. Eighty-seven percent of Kaiser
subscribers in Northern California are ehglble for care at Kaiser only by virtue of
belonging to a particular employment group These groups are similar to the Navy
active duty population, at least insofar as they are generally healthier than the remainder
of the civilian population, which includes many unemployed and unemployable persons.
Related to the fact that they are healthier is the fact that both populations are younger,
on the average, than the rest of the U. S. population. However, there remain differences
between the age and sex distributions of the two populations, and in Section III we make
adjustments for these differences.

E. Subjection to Market Forces

An important dissimilarity between the two systems, and one that is highly useful
for our purposes, is that Kaiser has always been subject to market forces, whereas the
Navy has not. On the output side, Kaiser competes with alternative health plans. Each
employer offering the Kaiser Plan must also offer at least one alternative plan, and
employees have the opportunity to change plans periodically., Moreover, most employers
pay part or all of the premiums for whatever plan the employee selects.

More important for our purposes is that on the input side, Kaiser has always had to
compete in the market for all of its resources. The Navy, on the other hand, has had to
pay market prices for its non-human resources, but not for many of its human resources,
including physicians. As we have discussed elsewhere, 2 the structure of the medical
care system under the Kaiser Plan reflects the market prices of these inputs, whereas
the Navy's structure has been built up under the artificial set of prices for some resources
established by conscription. However, now the Navy will have to pay market prices for
all its resources, and this will necessitate a recombination of resources in a direction
which will be closer to the Kaiser pattern than the past Navy pattern.

1
Somers, op. cit., p. 35. (The Northern California Region comprises almost half of the
total Kaiser membership. The remainder of the Kaiser Plan membership also consists
predominantly of group rather than individual enrollments.)

2Section I and appendix A.




III. NAVY-KAISER PLAN COMPARISON

A. Adjustments

In this section we compare physician staffing in the Navy and the Kaiser Plan, and
make several adjustments to take account of differences between the two systems and the
populations they serve. The adjustments are summarized in table 1, which shows two
sets of calculations, one each for fiscal years 1973 and 1974. The final figures are our
estimates of the number of physicians the Navy would have used to serve its population
during these years if its staffing pattern more closely resembled that of Kaiser.

1. Age and Sex Differences

The first line in table 1 shows the physician/population ratio for the Kaiser Plan,
which is about 97.5 physicians per 100, 000 subscribers R Age and sex are important
determinants of the utilization of medical care, and while the age-sex distribution of the
Kaiser population more closely resembles that of Navy beneficiaries than does the distri-
bution of the national population, there are important differences. Specifically, the Kaiser
population includes a greater proportion of females and of the oldest and youngest age
groups than the Navy population, and a smaller proportion of males in the 17-44 age group
(see table 2). The very young and the very old have higher medical care utilization rates
than other age brackets, and females have higher utilization rates than males. Therefore,
our first adjustment is for the purpose of taking account of these differences in order to
estimate the physician/population ratio Kaiser would need if the age and sex distribution
of its population were the same as the Navy's.

This adjustment was made by using two different utilization statistics: (1) the number
of physician visits per person per year; and (2) hospital days per person per year. These
adjustments are shown in tables 2 and 3.

Table 2 shows that the age-sex distribution of the population served by the Navy, ' if
applied to the national experience of number of physician visits per year, would have pro-
duced 3. 69 visits per year, whereas the Kaiser age-sex distribution would have produced

1Averagwe for Northern and Southern California regions. (Somers, op. cit., pp. 66, 101.)
2Eligible population less estimated numbers using civilian facilities (CHAMPUS).




4,13 visits per year. 1 From this we can say, ignoring all other considerations, that Kaiser
would have used only 89. 4 percent (i.e., 3.69 divided by 4. 13) as many physicians per

100, 000 persons as it does if the age-sex composition of its population were the same as

the Navy's.

Table 3 contains similar calculations based upon hospital utilization rather than
physician visits, using 1969 data for the Northern California region of the Kaiser Plan.
Whereas Kaiser (Northern California) employed 95 physicians per 100, 000 subscribers,
they would have used only 71 per 100, 000, or 74.7 percent as many physicians if the age-
sex composition of its population were the same as the Navy's.

The adjustment factor based on physician visits is 89 percent, and based on hospital
days it is 75 percent. On the one hand, in-patient care is likely to be a more physician-
intensive activity than out-patient care, and on the other hand, there are surely more out-
patient visits than in-patient episodes. We do not know how these two effects balance out;
therefore, we have arbitrarily assigned a weight of .3 to the in-patient statistic and .7 to
the out-patient statistic. This resultsin an adjustment factor of 85 percent, which we have
used in line 2 of table 1. If the Kaiser population had the same age-sex distribution as the
Navy population, it could be served with a ratio which is 85 percent of the actual ratio, that
is, with 83 physicians per 100, 000 subscribers instead of 97.5 per 100, 000.

2. Out-of-Plan Usage

For various reasons, the Kaiser Plan does not provide all of the medical care received
by its subscribers and the Navy does not provide all of the medical care received by its eli-
gible beneficiaries. There is a paucity of reliable information about the extent of out-of-
plan usage under either system. Therefore, we have had to adjust both populations in
order to estimate the numbers actually being cared for by the physicians serving each system.

Some of the out-of-plan usage by Kaiser subscribers is paid for by the Plan and some
is purchased by the subscriber. We were unable to obtain data on either category. This
usage occurs for a variety of reasons, such as travel outside the service area, emergen-
cies, convenience, and dissatisfaction with service. We have noted that most subscribers

The national experience was used because physician visits by age and sex are not avail-
able for either Kaiser or the Navy. That the aggregate number of visits per year for
either Kaiser or the Navy is, in fact, different from 4.13 or 3.69 does not, by itself,
weaken the validity of this adjustment. As long as the relative utilization rates of each
age-sex class to every class are nearly constant across the three groups (Kaiser, Navy
and nationwide), the use of national rates permits a valid age-sex adjustment. The
causes of differences in utilization rates between Kaiser and the Navy are discussed
elsewhere in this section.
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TABLE 1

ADJUSTMENTS MADE IN NAVY-KAISER PLAN COMPARISION

. Kaiser physicians per 100,000 subscribers?
. Age-sex adjustment, 85 percent
. Out-of-plan usage, Kaiser, 10 percent

. Navy eligible population

Less number using CHAMPUS
Number using Navy medical facilities?

. Less small populations and special missions
. Adjusted number of Navy users

. Number of Navy physicians to serve line 6

population at ratio of 91:100,000°

. Plus physicians serving small populations and

and special missions and research physiciansd

. Plus rotation billets
10.

Estimated Navy post-graduate physician
equivalents, exclusive of transients

Adjustment for Navy interns and residents,
excluding transients:
A. Interns
B. Residents
C. Post-graduates

Total

Navy physician estimates after adjustment
for transients (3 percent):
A. Interns
B. Residents
C. Post-graduates

Total

97.5

91

FY 1973 FY 1974
2,482,330 2,538,070
736,950 751,316
1,745,380 1,786,754
105,000 105,000
1,640,380 1,681,754
1,495 1,633

521 521
400 400
2,416 2,454
94 95

375 381
2,273 2,309
2,742 2,785
97 98
386 392
2,341 2,378
2,824 2,868

aNorthern and Southern California regions. (Source: Somers, op. cit., pp. 66, 101.)

b pppendix B, table B-8.

®Row 6 divided by 100,000, times row 3.

dFifty-one serving small populations, 400 assigned to special missions, 70
research physicians.
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are enrolled through their place of employment, and that employers must offer at least
one alternative plan, with periodic opportunities for changing plans. Most employers pay
all or part of the premiums to the plan the employee selects. The availability of these al-
ternatives may be expected to minimize out-of-plan usage for reasons of inconvenience or
dissatisfaction. In lieu of an accurate estimate, we have used the 10 percent estimate re-
cently published by a Kaiser Foundation economist.l Therefore, in line 3 of table 1 we
have adjusted the Kaiser ratio upward by 10 percent, from 83 to 91 physicians per 100, 000
to take account of the out-of-plan usage.

A substantial portion of the population eligible for medical care in Navy facilities re-
ceives medical care in the civilian sector. Most of the care received in the civilian sector
is undoubtedly under the Civilian Health and Medical Program of the Uniformed Services
(CHAMPUS). All non-active duty beneficiaries may elect to receive out-patient care under
CHAMPUS subject to an annual deductible amount of $50 per person and a coinsurance fea-
ture of 20 or 25 percent; outpatient care in military facilities is provided without charge.
Retired personnel and their dependents may elect to receive in-patient care under CHAMPUS,
but they must pay 25 percent of the charges, whereas the charge for hospitalization in mili-
tary facilities is nominal. Dependents of active duty personnel residing with their sponsors
(and within 30 miles of the nearest military medical facility) may receive in-patient care
under CHAMPUS only if they are able to obtain a certificate indicating that such care is un-
available at the local military facility. Other dependents of active duty personnel are not
subject to this constraint. Hospitalization under CHAMPUS is provided to active duty de-
pendents at approximately the same (nominal) charge as care in military hospitals.

Appendix B presents an analysis of the choices made by non-active duty beneficiaries
between care in Navy facilities and civilian care under CHAMPUS under these rather com-
plex administrative and financial constraints during the fiscal years 1967 through 1971.

It also presents projections of relative usage in fiscal years 1973 and 1974. We have esti-
mated that the equivalent of 737, 000 beneficiaries will receive all of their care under
CHAMPUS in FY 1973 and 752, 000 will do so in FY 1974.2 Therefore, in step 4 of table 1
we have deducted these numbers from the eligible population to estimate the number ac-
tually receiving care in Navy facilities. These estimates are 1, 745, 380 for FY 1973 and
1, 786, 754 for FY 1974.

1C.elrl M. Stevens, 'Physician Supply and National Health Care Goals, " Industrial Rela-

tions, Vol. 10, No. 2, May 1971.

2We have assumed that all active duty personnel receive all of their care in Navy facilities.
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These are estimates of Navy beneficiaries receiving medical care in the civilian sec-
tor under CHAMPUS. However, there is an unknown amount of additional use of civilian
medical facilities by Navy beneficiaries which is not included under CHAMPUS. There are
at least two reasons why this additional use of civilian facilities occurs: (1) surveys have
shown that many beneficiaries are unaware of the benefits available to them under CHAMPUS.
Of these, some portion will use Navy facilities and others will use civilian facilities at their
own expense. (2) CHAMPUS is a "residual insurance program, " that is, the law requires
that retired personnel and their dependents (wWho constitute about one-third of the total eli-
gible population) having other insurance provided either by law or through employment must
use those benefits before CHAMPUS can make any payment. Many retired personnel are
employed, and group health insurance will often be available to them and their dependents

at low cost. Also, beneficiaries over age 65 are covered by Medicare and no longer eligi-
ble for CHAMPUS.

We were unable to estimate the usage of civilian medical facilities which is not re-
ported under CHAMPUS because of a complete lack of data, and our estimates are of
CHAMPUS usage only. This procedure results in an underestimate of the number of Navy
beneficiaries using civilian facilities and an overestimate of the number using Navy facilities.

3. Specialized Military Missions and Research

Within the Navy and the Marine Corps there are many specialized military missions for
which it is prudent to provide physicians, even though the population to be served is small.
There is no counterpart to these activities, of course, in the Kaiser Plan. On 31 Decem-
ber 1971, there were 555 Navy physicians (of a total of 4, 594) serving these specialized
military missions as follows: 260 were assigned to ships, 211 to the Fleet Marine Force,
and 84 to air squadrons. Evidence from the Bureau of Medicine and Surgery suggests that
this number could be reduced to 400 with little adverse affect; in many cases, independent
duty hospital corpsmen could be utilized in place of physicians.1 These physicians provide
care to active duty personnel with a higher physician/population ratio than elsewhere in the
Navy. We have assumed this ratio to be in the neighborhood of one physician per 200 active
duty personnel, and therefore that these 400 physicians provide care for 80, 000 people.

1Brieﬁng for the Chief of Naval Operations by the Bureau of Medicine and Surgery,
Subject: Reductions in Strength of Health Professions, " 22 March 1972. Several of
these reductions have been made since our estimates were prepared in July 1972. In
1973, the Medical and Dental Officer Billet Requirements Study Group identified 194
billets in these areas which could be eliminated. At the time of their report, the total
number of Navy physicians had been reduced to 4, 286 (op. cit., p. 59).
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The Navy also had 91 physicians in research billets at the end of 1971, whereas
Kaiser has only a small number engaged full-time in research. We have no evidence on
the value of the 91 physicians in research positions, but in view of the increasing cost of
physicians to the Navy, it is likely that a number of these billets will no longer be justi-
fied. Therefore, we assumed a reduction of 21 physician research bhillets.1

The adjustments for Navy physicians in research positions and those serving special-
ized military missions (and the populations served by the latter) were combined with the
adjustment for physicians and populations at small duty stations, in the manner explained
at the end of the next section.

4. Adjustment for Dispensaries Serving Small Duty Stations

An important difference between the Navy and the Kaiser Plan is that the Navy eligible
population is more widely dispersed geographically. Because of this, there will be areas
in which the Navy's physician/population ratio is necessarily higher than that of the Kaiser
Plan.

A large part of the adjustment for the geographical dispersion of the active duty Navy
population and concomitant high physician/population ratios was made in the preceding sec-
tion, in which we adjusted for special military medical requirements. Another part of the
population which is geographically dispersed consists of dependents and retired personnel
residing at places distant from Navy and other military medical facilities. This dispersion
has been accounted for in the adjustment for the population served by CHAMPUS.

There remain a number of small duty stations where the eligible population is too small
to achieve the Kaiser Plan ratio of roughly one physician per 1, 000 population, but which
are large enough to warrant the services of one or more physicians. In such cases, a cer-
tain amount of "indivisibility" of physicians' services may be encountered. Thus, it may
be worthwhile to provide a physician to serve 500 persons. Again, a population of, say,
1,300 may not provide enough of a workload to keep two physicians fully occupied, but may
result in a workload too heavy for one physician. As the numbers increase, indivisibilities
become less of a problem.

Dispensaries serving small enough populations to result in a high physician/population
ratio are not necessarily located in remote areas, i.e., in areas remote from concentra-
tions of the civilian population. For example, the Naval Station dispensary at Keflavik,
Iceland, reports an active duty population of 2, 860 and a total population served of 5, 337,

1The Medical and Dental Officer Billet Requirements Study Group estimated a decrease of
24 physician research billets. Most of these physicians were to be replaced with Medical
Service Corps officers. (Ibid)




the balance being composed almost entirely of active duty dependents. Such a population
is large enough to support S to 6 physicians at the Kaiser Plan ratio and, in fact, 6 are
assigned. Other dispensaries may be located in areas of considerable concentration of
the general population, but have a small Navy population, yet one which is large enough
to warrant at least one physician. The Naval Air Facility in Detroit may be such an
example.

In this section we do not attempt to specify the appropriate number of physicians at
each dispensary.1 Here we simply note the activities where a relatively small population
is, in fact, currently provided with Navy physicians, in order to estimate the allowance
for geographical dispersion of the population at small duty stations.

Many small duty stations and dispensaries are located in areas of considerable con-
centration of Navy eligible population and in which the total Navy medical facilities are
also large. Thus, the Naval Air Facility in Washington, D.C., reports 2 physicians
serving a population of 989, all on active duty. The Office of Naval Research reports 1
physician serving an active duty population of 39, plus 76 dependents and 3, 453 "other"
people. (These "other" people presumably consist in large part of civilian employees
who are served only minimally.) All small dispensaries located in areas of considerable
Navy population and medical facilities were considered as part of the Navy medical re-
sources serving that area, and no adjustment was made for the ostensibly small popula-
tion served. The Kaiser Plan, likewise, locates doctors' offices apart from hospitals
within its service area where the population to be served in a subarea warrants this.
Presumably, the decision about whether to operate a small dispensary within a large popu-
lation area will be based on a weighting of the costs of operating it (which will rise in the
future as Navy physicians' salaries rise), and the number of beneficiaries expected to
make use of it and the benefits to them in terms of convenience and travel time and ex-
pense saved.

The basic data used in this study (which are not reproduced here) were provided

by BuMed and consist of a listing of individual dispensaries having physicians assigned,

the number of physicians assigned as of September 1971, and the total population served as
of April/May 1972, by the following categories: active duty, retired, dependents (of active
duty and retired personnel combined), and others. Some dispensaries did not furnish data
on population. It is presumed that the number of active duty personnel at an activity served
by a dispensary is known with accuracy. It is not known how the other categories were
estimated, and for various reasons, they do not appear to be sufficiently accurate to be

1This has subsequently been done by the Medical and Dental Officer Billet Requirements
Study Group. (Ibid., pp. 38-47.)
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given great weight for the purposes at hand. There were about 650 physicians assigned
to 154 dispensaries in September 1971; 40 of these had one physician assigned and 26 had
2 physicians. (The three BuMed dispensaries are not included because these are all
located in areas with a large Navy population.)

The procedure employed has been to examine each dispensary listed and, with the aid
of a map of military installations, to identify those meeting all of the following criteria:

1. The active duty population is less than 1, 000; and

2. The dispensary is not located in an area with a large Navy eligible population;
and

3. The number of physicians assigned to the dispensary is either one, two, or three.

The reasons for selecting these criteria are now discussed briefly. Data on popula-
tion served are of dubious accuracy at best. The active duty figures are probably accurate,
and these were used even though they will understate the number served. However, a sup-
plementary calculation was made later using the total population, exclusive of the category
"other." Dispensaries in areas of large Navy populations are considered to be part of the
resources serving that population, as noted. Finally, it is assumed that "indivisibilities"
do not present much of a problem after 3 physicians have been assigned.

It was found that 33 dispensaries meet all three criteria: 51 physicians are assigned
to these dispensaries, 19 having one physician, 10 with two, and 4 with three. Seven of
these dispensaries do not list the active duty population, but the number is known to be
small. The remaining 26 list 12, 410 active duty personnel. If we assume 51 physicians
assigned to these dispensaries are serving only 25, 000 people, we get a physician/popula-
tion ratio of 2 per 1, 000 instead of 1 per 1,000. Thus, the additional allowance for phy-
sicians serving small duty stations would be 25.

As a supplementary calculation, we have taken the total population estimates provided
by the dispensaries (excluding only the category "other'), and found that there are 57 phy-

sicians assigned to dispensaries located outside areas of large Navy populations and serv-
ing 3, 000 beneficiaries or less.

It would appear that an additional 51 Navy physicians would be justified to take account
of the lower physician/population ratios encountered at small duty stations in areas with a
small Navy population.

In step 5 of table 1, the 25,000 beneficiaries served by small dispensaries are com-

bined with the 80, 000 personnel assigned to military missions also served with a high
physician/population ratio, as estimated in the preceding section. These 105, 000
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beneficiaries are deducted from the number using Navy facilities to get an adjusted num-
ber of those using Navy facilities (table 1, line 6). It is this adjusted number of bene-
ficiaries that could be expected to be served at the ratio of 91 physicians per 100, 000
population shown on line 3. This ratio is then applied at line 7 to estimate the numbers of
physicians to serve this population. These estimates are 1, 495 physicians in FY 1973 and
1,533 in FY 1974. To these numbers we now add (line 8) 521 physicians, as follows: 51
physicians to serve populations at small duty stations; 400 physicians to serve specialized
military missions; and 70 research physicians.

5. Rotation Base Allowances

Another difference between the Navy and the Kaiser Plan is the existence in the Navy of
certain physician billets which are considered undesirable either because of geographical
location or because the nature of the assignment is considered professionally unrewarding.
Many of these assignments have been discussed in the preceding sections.

The existence of these billets constitutes the problem; the provision of a rotation base
(i.e., a larger number of physicians to serve a given population than would be necessary
if all billets were equally desirable) is one possible solution. As we discuss in appendix C,
there are other solutions to the problem which do not entail the provision of extra physi-
cians and which would be more efficient. However, these would require pay legislation
which is probably not forthcoming; therefore, we have assumed that the rotation base
approach will be used.

While the rotation base approach to the problem of undesirable billets has often been
advocated and advanced as a reason for providing more physicians, we are not aware of any
good estimates of the extra number needed to implement this solution. This is not sur-
prising, for the problem is very complex and was not a pressing one under conscription.

In the past, undesirable billets could be heavily staffed with junior officers who would
probably not remain in the Navy in any event. !l

Ideally, estimation of the additional number of billets to provide a rotation base would
include identification of the billets generally considered undesirable, the proportion of the
total that these billets represent, and the effects on procurement and retention of reducing
either tour lengths or the probability of serving in undesirable billets, or both.

1One possibility in the future is to staff these billets with medical scholarship recipients
who are performing their obligated service. Such a policy would have to be weighed against
its effect on attraction into the scholarship program. However, as this program becomes
a major source of accessions, it may be possible to assign scholarship recipients to these
billets for short tours without severely adverse effects on the attractiveness of the pro-
gram. This would reduce the number of billets for rotation purposes below the estimate
presented here.
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Our analysis of the rotation base is presented in appendix C. Although we have been
unable to solve the problem in a definitive way, we have been able to narrow it down con-
siderably. We examined physician assignments by each specialty. It is shown that in
most specialties there is no problem, either because there are no palpably undesirable
billets or because the number of such billets relative to the total in the specialty is small
enough so that an adequate rotation base already exists. Indeed, it appears as though the
problem is largely confined to general medical officers. Our estimate is that an additional
400 physicians in this specialty would provide a sufficient rotation base; that is, because of
the existence of these undesirable billets, the Navy would need 400 more physicians than it
would if there were no undesirable billets. Therefore, 400 physicians have been added to
the Navy total at item 9 of table 1.

At item 10, we add the estimated number of physicians to serve the Navy population at
a ratio of 91 physicians per 100, 000, the 521 physicians to serve small populations and
special military missions where this ratio cannot be obtained, and the 400 physicians for
the purpose of maintaining a rotation base. Our estimates of the number of post-graduate
physician equivalents to serve the Navy population, before adjusting for transients, are
2,416 in FY 1973 and 2, 454 in FY 1974.

6. Interns and Residents

The Navy physician estimates at item 10 of table 1 are for full-time physicians who
are not undergoing graduate training. However, a large proportion of the Navy Medical
Corps consists of interns and residents; at the beginning of 1972, interns constituted 3.4
percent and residents 13.6 percent of all Navy physicians. The Kaiser Plan also employs
interns and residents (they are a much smaller proportion of Kaiser's total physicians),
but the Kaiser physician/population ratio at item 1 of table 1 is based on full-time equiv-
alent physicians.1

Interns and residents are not generally considered to be as productive as post-graduate
physicians; therefore, an adjustment must be made for the interns and residents in the
Navy Medical Corps. These physicians are undergoing training, but they are simultan-
eously performing valuable services. Although there is considerable debate about the
relative value of interns and residents, the evidence from the civilian market clearly indi-
cates that their value is in excess of the stipends they receive. This is not a competitive
market, and every year the number of interns and residents hospitals seek to employ at
the prevailing stipends substantially exceeds the number available. In lieu of a better
method, we have estimated their value relative to post-graduate physicians on the basis of
relative incomes in the civilian sector, although this procedure underestimates their value
and therefore produces an upward bias in our estimates of total Navy physicians.

1Somers, OpP. Cit., P« 97.
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Our estimates of the relative value of interns, residents and post-graduates were
based on 1970 earnings data of $7, 000 per year for interns, $11, 000 for residents,
$41, 000 for self-employed physicians and $26, 000 for hospital based physicians (excluding
interns and residents).l For physicians who have completed graduate training we used the
midpoint of the latter two income figures ($33, 500). On this basis, one intern is equiva-
lent to .209 post-graduate physician and one resident is equivalent ot .328. If the Navy
were to retain the current percentage mix of interns (3.4 percent), residents (13.6 per-
cent), and post-graduates (83 percent), then the total number for FY 1973 (before adjust-

ing for transients would be 2, 742 and 2, 785 for FY 1974, distributed by category as shown
at item 11 of table 1.2

7. Transient Navy Physicians

The final adjustment shown in table 1 is to take account of the fact that at any given
time some Navy physicians will be in transit from one duty station to another, whereas
Kaiser Plan physicians are typically assigned permanently to given locations. In fiscal
year 1971, the number of Navy physicians in the category of ""transients, patients, and
prisoners' averaged about 3 percent of the total.3 We have assumed that this same rate
will apply in the future, although there are indications that this rate may be too high. 4
Therefore, the final adjustment in table 1 (item 11) has been to adjust the physician esti-
mates upward by 3 percent in each category, i.e., interns, residents and post-graduates.

8. Summary of Adjustments in Table 1 and Interpretation of Results

Item 1 of table 1 shows that the ratio of physicians to subscribers in the Kaiser Plan is
97.5 per 100,000. This is for the Northern and Southern California regions combined;

1"Report of the 1971 Quadrenniel Review of Military Compensation: Special Compensa -

tion for Physicians...," Office of the Assistant Secretary of Defense (Manpower and
Reserve Affairs), December 1971, Tables V-A-3 and V-A-4. (The incomes of interns
and residents relative to post-graduate physicians have changed since then, but not by
enough to substantially change our estimates; therefore, we have not revised them.)

2An illustration using our 1974 estimates may be helpful. Item 11, which preserves the
current percentage composition of the Medical Corps, shows 95 interns, 381 residents and
2, 309 post-graduates, for a total of 2, 785 physicians. The 95 interns are equivalent to 20
post-graduates, using the weight of .209 established above, and the 381 residents are equiv-
alent to 125 post-graduates, using the weight of .328; the 2, 309 post-graduates, of course,
have a weight of one. Adding these numbers, we get the 2, 454 post-graduate equivalents
shown at item 10 of table 1.

3Some Kaiser physicians will also be patients at any given time, but we have not estimated
this for Kaiser.

4Only 1 percent of the Army's total physician strength was authorized in this category.
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these regions include 87 percent of the total Kaiser Plan subscribers. In item 2, we adjust
this ratio to take account of the differing age-sex composition of the Kaiser population.

We examined the age and sex distributions of both the Navy and Kaiser populations. Based
on physician and hospital utilizationdata by age and sex, we estimated that if the Kaiser

Plan had the same age-sex distribution as the Navy population, the Kaiser population could
be served with about 83 physicians per 100, 000, or about 85 percent of the actual ratio.

Kaiser Plan subscribers receive some medical services outside of the Plan, and there-
fore its physicians are not providing all of the medical services received by all of the sub-
scribers. This out-of-plan usage has been estimated at 10 percent, and the Kaiser ratio
has been adjusted upward by this percentage, resulting in the estimate of 91 physicians
per 100, 000 Kaiser subscribers actually receiving care in Kaiser facilities, as shown at
item 3. A considerable portion of the population eligible for medical care in Navy facili-
ties actually receives care in the civilian sector. We were unable to estimate the total
usage of civilian medical facilities by Navy beneficiaries, but we did estimate the number
receiving care under the Civilian Health and Medical Program of the Uniformed Services
(CHAMPUS). This number was deducted from the total eligible population at item 4 in
order to estimate the numbers receiving care at Navy facilities.

The Navy Medical Corps provides support to military missions in situations where it
is prudent to provide a physician, although the number of personnel to be served is rela-
tively small. It is also the case that the Navy's population is more widely dispersed geo-
graphically than that of Kaiser. There are some smaller duty stations where the provision
of one or more physicians may be warranted, even though the local Navy population is rela-
tively small and a high physician/population ratio results. We have estimated both the
population served under the above circumstances and the number of physicians serving
them. At item 5, we deducted these populations (totaling 105, 000 beneficiaries) from the
total number using Navy facilities to arrive at an adjusted number of beneficiaries (item 6)
which could be served with the ratio of 91 physicians per 100, 000 shown at item 3. Apply-
ing this ratio to the populations at item 6 results in estimates of 1, 495 physicians for 1973
and 1, 533 for 1974, as shown at item 7.

Next we make several additions to the Navy physician estimates to take account of dif-
ferences between the two systems. At item 8 we add 521 physicians to the Navy total; 400
of these are to allow for physicians serving specifically military activities such as sea duty,
air squadrons and the Fleet Marine Force; 51 are to allow for the additional geographic dis-
persion of the Navy population at smaller duty stations ashore; the remaining 70 are for re-
search billets. At item 9, another 400 physicians are added to the Navy total in order to
provide a rotation base for those serving in billets generally considered undesirable for
onereasonor another. The addition of these 921 physicians over and above the estimated
number to serve the Navy population at the adjusted Kaiser Plan ratio results in as esti-
mate (item 10) of 2, 416 post-graduate physician equivalents for the Navy in 1973 and 2, 454
in 1974.
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However, the Navy Medical Corps includes a higher proportion of interns and residents
than does the Kaiser physician staff, and these physicians are generally considered to be
less productive than post-graduates. Therefore, we have made an adjustment to reflect
this in item 10, assuming that the porportions of interns, residents and post-graduates in
the Medical Corps will be the same in 1973 and 1974 as in 1972. Finally, the estimates for
these categories are increased by 3 percent at item 11 to take account of physicians in
transit from one Navy duty station to another. Our estimates of physicians to serve the
Navy population in 1973, therefore, are 97 interns, 386 residents, and 2, 341 post-graduates
for a total of 2, 824 physicians. For 1974, these estimates are 98 interns, 392 residents,
and 2, 378 post-graduates, for a total of 2,868. These estimates result in a ratio of total
Navy physicians to the population being served in Navy facilities of about 160 physicians
per 100, 000 in 1973 and 1974. The ratio of post-graduate physician equivalents (exclud-
ing transients) to the population being served in Navy facilities is 137 physicians per
100, 000, compared with an unadjusted ratio of 97.5 per 100, 000 in the Kaiser Plan and an
adjusted ratio of 91 per 100, 000.

The interpretation of the estimates at item 11 of table 1 is as follows: if the Navy were
to serve that portion of its population receiving care in Navy facilities with the same effi-
ciency as the Kaiser Plan, it should be able to do so with the numbers estimated. The Navy
should, moreover, be able to provide a higher level of care than Kaiser with these physi -
cian staffing levels. The higher Navy physician/population ratio includes, for example,

400 more physicians than would otherwise be necessary to care for the Navy population in
order to maintain a rotation base. These physicians would not, of course, be idle and to

the extent that additional physicians result in an increase in the quality of care, the Navy

should be able to achieve a higher level of quality of care.

It is recognized that a reduction of this magnitude in the number of Navy physicians
would have to be accompanied by a recombination of the resourcesused to produce medical
care, and that this recombination could not take place immediately. Therefore, we do not
believe that it would have been possible to achieve this reduction in fiscal years 1973 and
1974. However, we do disagree with the statement of the Bureau of Medicine and Surgery
that our estimates and methodology are not appropriate "now and for the forseeable future."
We also disagree with their contention that virtually no reductions in the number of physi-
cians (from a total of about 4, 500) is possible during these years; in fact, a reduction of
about 500 has already taken place. We do maintain that our methodology and our estimates
(adjusted for changes in the size, composition, and utilization patterns of the beneficiary
population) are appropriate for the ""long-run, " that is, given time to appropriately recom-
bine medical care inputs. We have not been able to specify precisely how long this adjust-
ment would take, nor the time phasing of the physician reductions. This would require a

1

1Memorandum from the Surgeon General to the Chief of Naval Operations, Subject:
"Reduction in Strength of Health Professionals, " 20 Sept 1972, p. 3.
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detailed examination of physician staffing and input substitution possibilities at each facil-
ity. Such an examination and estimate of the timing of reductions in the number of physi-

cians has, however, been completed by the Medical and Dental Officer Billet Requirements
Study Group.

B. Remaining Unadjusted Differences

In the preceding section we adjusted for several differences between the Navy and
Kaiser Plan which affect physician staffing in the two systems. The net effect of these
adjustments has been an estimated physician/population ratio for the Navy which is about
50 percent higher than that of the Kaiser Plan. There are numerous other differences be-
tween the two systems for which no adjustment was made, either because none was war-
ranted or because the necessary data were unavailable. In the latter case, we have had
to make what we consider to be reasonable assumptions about the nature and effect of
these other differences. Our analysis has been criticized by analysts from the Naval
School of Health Care Administration.] Their criticisms may be succinctly summarized:
our analysis is invalid because we have not been able to identify and control for virtually
every variable which could conceivably affect medical care utilization and physician staff-
ing, and because we have not shown that both systems are equally effective, that is, that
the quality of care is the same in both.

In this section, we shall discuss the unadjusted difference between the two systems
and reply to some of the criticisms. The concern of the NSCHA analysts is that our esti-
mates are too low. We agree that our analysis would be improved if the omitted variables
could have been taken into account. We think it likely, however, that the net effect of these
omissions and of the assumptions used in making the adjustments of the preceding section
is to over-estimate Navy physician staffing. Nevertheless, we believe our method and
estimates are reasonable in view of the uncertainties involved.

1These critiques are presented in two papers: (1) James D. Bentley and Robert L. White,
"An Evaluation of the Physician Staffing Requirements Recommended by the Center for
Naval Analyses, "' Research Critique No. 2, First Draft, Naval School of Health Care Ad-
ministration, National Naval Medical Center, Bethesda, Md., June 1972; and (2) Dennis D.
Pointer, James D. Bentley, and Robert L. White, "Toward Defensible Navy Physician
Manning Alternatives: Bases for BUMED Policy, " Research Paper No. 5, NSHCA, July
1972. The latter paper was included as Section I of the memorandum from the Surgeon
General to the Chief of Naval Operations on "Reduction in Strength of Health Professionals™
of 20 September 1972. Our analysis was included as Section II of this memorandum.
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1. Mobilization.

It has often been said that one of the reasons a military medical organization should
have more physicians to care for a given population (apart from those reasons already
discussed), is the need to provide a mobilization base. That is, a military medical organi-
zation needs to be able to respond quickly to contingencies, with either active duty physi -
cians or those who can be mobilized very quickly.

The number of additional physicians needed for this purpose and the nature of the con-
tingencies to be provided for are seldom explicitly discussed. It is unlikely that we would
want to have enough physicians in uniform to provide for a contingency on the order of mag-
nitude of World War II, to say nothing of nuclear war. Most likely, the contingencies most
people have in mind are more on the order of Vietnam or Korea.

We have been unable to think of a better way to provide for such contingencies than the
way in which this has been done in the recent past. One of the arguments for providing
medical care to dependents and retired personnel is that it does provide this mobilization
capability. In the past, the non-active duty population has accounted for roughly half of the
military medical workload, and we have anticipated that it will continue to do so in the
future. Part of this workload, it is true, is performed by obstetricians, gynecologists and
pediatricians, specialties which are not used for this sort of mobilization. But another
large part is performed by various specialties which do contribute to the mobilization base.
The analysis of the potential use of civilian physicians by the Navy presented in CNA
Study 1030 indicates that a total of 2800 to 2900 physicians would provide an adequate mobili-
zation base to meet a contingency of the magnitude of the Vietnam conflict. Moreover, even
if 40 percent or more of these physicians were civilians, enough military physicians would
remain in the appropriate specialties to meet such a contingency immediately.

This appears to be an adequate way of providing mobilization capability. During such
times, of course, it will be necessary to let the quality of care decline somewhat and to
shift more of the non-active duty workload to the civilian sector until the procurement
machinery can build up the Medical Corps if the contingency is prolonged. For that matter,
part of the active duty workload in the United States could be shifted to the civilian sector
for a short time if necessary. The existing system does provide mobilization capability,
and therefore no additional numbers of physicians have been added for this purpose.

2. Quality of Care

An ideal test of the quality of care, or effectiveness, of different systems would in-
volve a comparison of their ahility to keep identical populations in identical environments
alive and healthy. As the NSHCA analysts have noted, we have been unable to demonstrate
whether the Kaiser Plan is more or less effective in deliverying health care than the Navy
according to such a test. It is possible that Kaiser is able to serve its population with a
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relatively low physician/population ratio by providing a low quality of care and/or by deny-
ing medical services to its members. Although it is impossible to demonstrate compara -
bility of quality according to the above criterion, we submit that: (1) it would be very
difficult to support the proposition that the quality of care under Kaiser is inferior and
inappropriately low for the Navy; and (2) our physician staffing estimates should permit
the Navy to render a higher quality of care than Kaiser.

The possibility of inferior care or denial of services by Kaiser was considered by the
National Advisory Commission on Health Manpower. They concluded:

First, the study group found the quality of care to be high. Second, the
rapid growth in Kaiser membership, coupled with Kaiser's mandatory
policy of giving all group members a choice of an alternative health
insurance plan, indicates a high level of consumer satisfaction - a state
of affairs that would not exist if members were often denied medical
services they desired.l

Membership in the Kaiser Plan has increased from 154, 000 subscribers in 1950 to
808, 000 in 1960 to 2, 166, 000 in 1970.2 This growth has occurred despite the fact that
enrollment has been closed to new groups in the Southern California region for the past
several years, and only small groups have been accepted in the Northern California
region.

Moreover, it should be possible for the Navy to provide a higher level of care than
Kaiser with the number of physicians estimated in this paper. Our estimates result in a
ratio of physicians to population which is 50 percent higher than the Kaiser ratio. This
estimate included 400 physicians solely for the purpose of maintaining a rotation base;
but these physicians would not be idle, and their presence may be expected to result in
an increase in the quality of care. We have also made no adjustment for the fact that the
active duty population of the Navy and Marine Corps is apparently healthier than the gen-
eral male population in the same age groups, as discussed below.

3. Regional Dissimilarities

The Kaiser population is predominantly located on the West Coast, whereas the Navy
population is dispersed throughout the United States and overseas. We examined the possi-
bility that the Kaiser population may be concentrated in a geographical area experiencing
lower morbidity rates than the rest of the United States. However, morbidity rates appear

1Report of the National Advisory Commission on Health Manpower Vol II, Washington, D.C.:
U.S. Government Printing Office, November 1967, p. 215.

2Somers, OP. Cit.s P« 197,
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to be higher in the western states than in other areas of the country. In particular, the
number of physician visits per year is substantially higher in the West (5. 4) than in any of
the other three regions (the Northeast ranks second at 4. 5) both on an unadjusted basis
and after adjusting for age differences. 1

This difference does not appear to reflect greater willingness or ability to pay for
physicians' services as much as higher morbidity; for the West also ranks first in such
morbidity categories as percentage of persons with limited activity due to chronic con-
ditions, age-adjusted days of restricted activity per person per year, number of persons
injured per 100 persons per year, number of persons injured in moving motor vehicle
accidents per 100 persons per year, and incidence of acute conditions per 100 persons per
year, to name a few.“ Hence, the appropriate adjustment for regional difference between
Kaiser and the Navy appears to be in the direction of reducing the Navy's ratio of physi-
cians to eligible population, as compared to Kaiser's. However, in view of the uncertain
effect of income upon the regional variation we observe in the utilization of physician serv-
ices, we have not reduced the Navy physician staffing ratio to account for the higher mor-
bidity rates in the West.

NSHCA analysts have objected that we used national statistics based primarily on fee-
for-service medical care, and that we did not directly compare the Navy's world-wide
population distribution with Kaiser's West Coast concentration.” The comparison was
made for the purpose of ascertaining whether the Kaiser population is concentrated in a
region with low morbidity rates, thus enabling Kaiser to serve its subscribers with fewer
physicians. Our finding that this is not the case leads us to reaffirm that the direction of
the bias introduced by this omission is toward a higher estimate of Navy physician staffing.

NSHCA analysts have also objected that we have not controlled for differences in the
spatial distribution of populations around medical facilities for Navy and Kaiser populations.
This is a curious criticism in view of the 451 Navy physicians included in our estimates to
take account of precisely this.>

1Health Characteristics by Geographic Region, Large Metropolitan Areas, and Other
Places of Residence: United States - July 1963 - June 1965, Public Health Service Publi-
cation No. 1000, Series 10, No. 36, Washington, D.C.: U.S. Government Printing
Office, April 1967.

2Unit:ed States Life Tables: 1959-61, Public Health Service Publication No. 1252, Vol I,
No. 1, Washington, D.C.: U.S. Government Printing Office, December 1964.

3]une 1972 paper, op. cit., p. 7.
. T
Ibid.

5See item 8, table 1, and discussion in text.

=90




4. Conditions of Military Service

The conditions of military service may be such that military personnel could be ex-
pected to experience more or less illness than civilians in the same age groups, thereby
affecting the use of physicians' services. However, in making this comparison we have
avoided an investigation of utilization data because of inherent biases in such data which
may reflect differing practices in the military and civilian sectors rather than differ-
ences in health.l

One measure which avoids such bias is the mortality rate. Whereas medical experts
may disagree on whether a particular case warranted medical treatment, death is a largely
unambiguous criterion. Therefore, we compare the extent to which more or less physi-
cians may be warranted in the Navy than in the civilian sector by comparing mortality
rates.

For fiscal years 1963 and 1964, two representative peacetime years, the mortality
rates for active duty personnel in the Navy and the Marine Corps were 164.3 and 163.8
per 100, 000 average strength, respectively. 2 On the other hand, age-specific mortality
rates based upon 1959-1961 data for U.S. males,3 applied to the relative frequency dis-
tribution of ages of active duty personnel in the Navy and Marine Corps as of 30 June 1964
produces an aggregate mortality rate of 199 per 100, 000. Since this nationwide aggregate
includes the lower military mortality rate, the civilian mortality rate will be well over
200 per 100, 000 persons. This difference between the peacetime Navy/Marine Corps
mortality rate and that for civilians would seem to reflect the high quality of medical care
delivered by the Navy and the fact that the civilian population is not as healthy to begin
with.

Although it would be difficult to incorporate this differential mortality experience
directly into the physician staffing estimates, it is clear that the effect of such an adjust-

ment would be to decrease rather than increase these estimates.

5. Other Characteristics of the Population

We have adjusted for age and sex difference between the Kaiser and Navy populations,
two demographic characteristics which heavily influence the utilization of medical care.
We were unable to adjust for other demographic and socio-economic characteristics be-
cause of unavailability of data. There are numerous other characteristics which could

1 2 ; y T
These are discussed in the section on utilization below.

2"Mor'calit:y Rates, Navy and Marine Corps, " table T-2, Statistics of Navy Medicine,
Bureau of Medicine and Surgery, U.S. Navy, selected fiscal years.

3United States Life Table: 1959-1961, op. cit., pp. 10-11.
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affect medical care utilization, and it is contended by the NSCHA analysts that the in-
ability to adjust for these invalidates our analysis. They note that numerous studies have
shown the following to affect medical care utilization: income, education, social class,
occupation, exposure to risk, life style, health care value systems, and access.l Their
position appears to be that unless one can control for all the independent variables which
can conceivably affect a dependent variable, an analysis such as ours is not valid. We
agree that inclusion of many of these variables would have improved the analysis, but

we do not agree that their exclusion invalidates it. Indeed, no analysis of any problem
can possibly take account of all potentially important variables.

Many studies have indeed shown that the variables mentioned are correlated with the
utilization of medical care. We think serious doubts could be raised about our results if
it were possible to show (or if there were strong reason to believe) that an omitted vari-
able such as income: (1) has a strong independent effect on medical care utilization (that
is, that income has a strong effect independently of other variables which are highly corre-
lated with it such as ability to pay); and (2) that the populations under examination differ
markedly with respect to the characteristics in question.

It is interesting to note that the Kaiser Plan does not regularly gather data on any of
the variables listed by the NSHCA analysts for use in their planning process. They do col-
lect monthly data on the size of the membership and on its age and sex composition.
Utilization forecasts are important under the Kaiser system. The Kaiser Foundation
Health Plan contracts with subscribers to provide medical services in return for premium
payments, and it also contracts with physician groups to provide services to these sub-
scribers for a fixed per capita amount. In negotiating the budget, it is important to esti-
mate accurately the utilization which the covered population may be expected to generate.
Data on income, education, and other variables could easily be collected, but this is not
done regularly because these data serve no operating uses in the program.2 This cer-
tainly suggests that these variables do not exert a significant enough effect upon utiliza -
tion in a prepaid plan to warrant the small additional cost of collecting them.

We shall now discuss the possible effects of these omitted variables, and particularly
whether their inclusion would be likely to result in higher physician staffing estimates for
the Navy. It is our view that this is not likely.

(@) Income

Income is positively correlated with medical care utilization; however, this is largely
because higher incomes provide the ability to pay for medical care or to purchase medical
insurance. Ability to pay is not relevant in the case of the populations compared in this
study, for both populations are members of prepaid health care systems. There may be

1]une 1972 paper, p. 7 and July 1972 paper, p. 9.

2Somers, op. cit., p. 41.
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an independent effect of income on medical care utilization, that is, it may be that those
with higher incomes utilize medical services more heavily independently of ability to pay.

However, the existence, much less the magnitude, of any such residual effect is hardly
well established.

Even if such an effect were established, the omission of this variable would result in
an underestimate of Navy physician staffing only if there were reason to believe that in-
comes of the Navy population were higher than those of the Kaiser population. The active
duty portion of the Navy population is heavily weighted by those in the lowest pay grades
(E-1 through E-4). The Kaiser population consists mainly of those enrolled through em-
ployment groups, with federal, state, and local government employees and trade union
members being heavily represented. The Kaiser population, moreover, is concentrated
in two high-wage geographical areas. We think it likely that the average income of the
Kaiser population is higher than that of the Navy population, and that if the omission of
this variable has any significant effect it is to overestimate Navy physician staffing.

(b) Education

Education is also positively correlated with medical care utilization. Part of this is
the result of the correlation between education and income, but there is an independent
effect. However, there is no reason to believe that the educational level of the Navy popu-
lation is higher than that of the Kaiser population. About 85 percent of the active duty
population consists of enlisted men and 15 percent consists of officers. The majority of
officers are college graduates and relatively few of the enlisted men are. Among the
groups heavily represented in the Kaiser population are employees of universities and
local school districts. The Kaiser population may have both a higher proportion of col-
lege graduates and a higher proportion of non-high school graduates. There seems little
reason to maintain that failing to control for this variable results in a downward bias of
our Navy physician staffing estimates.

(c) Social class, occupation, etc.

The relationships between socio-economic status and utilization of medical care are
generally the same as those for income and utilization. 1 Income and occupation are
aspects of socio-economic status, and our discussion of the effect of income on utiliza -
tion applies also to social class and occupation. It is not clear whether there is an im-
portant effect independent of income and the associated ability to pay for medical care.
Moreover, it would appear that the socio-economic status of the Kaiser population is, if
anything, higher than that of the Navy population.

1The Utilization of Health Services: Indices and Correlates, National Center for Health

Services Research and Development, Department of Health, Education and Welfare,
December 1972, pp. 22-23.

-32-




Occupation may also affect utilization of medical care through its association with ex-
posure to risk. Occupation, exposure to risk and life style may be expected to differ be-
tween the Navy and Kaiser populations, but we have no direct evidence as to how they differ
and the effects of any differences on medical care utilization. We can only say that our
earlier examination of injury rates, motor vehicle injury rates, and general morbidity
rates in the western United States, and of age-adjusted mortality rates for military per-
sonnel and civilians do not support a presumption that these differences result in higher
medical care utilization for the Navy population.

"Health care value systems" is another factor mentioned by NSHCA analysts. A sum-
mary of several studies shows that these variables "have little utility in predicting the use
of health services. "]

The last variable mentioned by the NSHCA analysts is ""access." Presumably geo-
graphical access to facilities is intended here, for both populations have financial access
to health services. Lack of convenient access would be partly reflected in out-of-plan
usage of services; adjustments have already been made for such usage by both popula -
tions. We are unable to assess the differential effect of this variable on medical care
utilization by the two populations, and we see no reason to expect that the differential
will be significant. On the one hand, active duty personnel usually have convenient access
to medical care while on duty, as do their dependents who live on or near a military base.
On the other hand, civilians who find the inaccessibility of Kaiser facilities an important
barrier to obtaining care would very likely not belong to Kaiser, but instead elect an
alternative plan available to them.

6. Utilization of Medical Care by the Two Populations.

The NSHCA analysts have pointed out that medical care utilization, according to the
usual measures, is much greater for the Navy population than the Kaiser population, both
in total and on a per capita basis. Therefore, it is maintained that our physician esti-
mates vastly understate the Navy's physician requirements. Our estimates are alleged
to be low for two main reasons:

(1) We have greatly underestimated the population using Navy medical facilities; and
(2) Per capita utilization is much higher in the Navy. Several possible reasons are
advanced to explain this, the most important of which is that "need" for medical care is

much higher for persons using the Navy system than for those using Kaiser.

We shall first address the criticisms of our estimates of the size of the population
receiving medical care in Navy facilities. In appendix B, we present a detailed analysis

lihid.
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of the relative use of Navy medical facilities and civilian facilities under the CHAMPUS pro-
gram by beneficiary categories. For each category, relative usage and trends over the
past several years were examined in arriving at our estimates of the proportion using Navy
medical facilities. For example, we found that in 1971, 51 percent of the hospital admis-
sions of dependents of retired personnel and 59 percent of the hospital bed days were in
civilian facilities under CHAMPUS. We estimated, therefore, that the equivalent of 53 per-
cent of these beneficiaries were receiving their medical care in the civilian sector and 47
percent in Navy facilities. Actually, this procedure underestimates the relative use of
civilian facilities (and correspondingly overestimates the relative use of Navy facilities)
because not all use of civilian facilities is reported under the CHAMPUS program. Appen-
dix B, originally prepared in May 1972, contains the most thorough examination of relative
usage and estimates of the numbers of beneficiaries using Navy medical care of which we
are aware. In view of this, the criticism of the NSHCA analysts that a "beneficiary may
utilize the CHAMPUS program only once during a given interval (utilizing Naval facilities
for other care episodes) and be deducted from the base population at risk by the CNA
methodology "'l is utterly incomprehensible!

The NSHCA analysts also maintain that we have underestimated the population served
in Navy facilities because we did not take account of services to other groups such as bene-
ficiaries from the other uniformed services, authorized civilian employees, etc.2 As
explained in appendix B, we assumed that utilization of one service's facilities by bene-
ficiaries of another "nets out" in the aggregate, an assumption supported by information
furnished by Op-96. As table 4 shows, civilian employees and other beneficiaries accounted
for only 3 percent of hospital admissions, 3.4 percent of occupied beds, and 6.9 percent of
outpatient visits in fiscal year 1972. Most of the outpatient visits were by civilian employees, 3
probably at industrial facilities served by 82 civilian physicians employed by the Navy.
Utilization by these other beneficiaries is relatively slight, and we believe it can safely be
omitted, particularly in view of our underestimate of usage of civilian facilities by Navy
beneficiaries.

We have maintained that the comparable magnitudes of the populations actually served
by the Navy and Kaiser is one of the similarities which renders a comparison appropriate.
NSHCA analysts have asserted that the Navy's population is probably substantially larger.

1July 1972 paper, p. 9.
Ibid.

2
3Statistics of Navy Medicine, Vol. 28, No. 4, Fiscal Year 1972, p. 13.

4]une 1972 paper, p. 6.
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Our estimates in appendix B indicate that the total Navy population is about 2.5 million, of
which the equivalent of 1.8 million receive their care in Navy facilities. The total Kaiser
population in 1972 was about 2.2 million;l we used an estimate of 10 percent out-of-plan
usage, therefore we estimate the population actually served in Kaiser facilities at about
1.9 million. If we doubled the estimated out-of-plan usage to 20 percent, which we believe
is too high, the population served in Kaiser facilities would be approximately 1.7 million.
These appear to us to be comparable magnitudes.

The second major criticism of our estimates is that per capita utilization of medical
services is much higher for the Navy population than the Kaiser population. Examination
of the three most commonly used indicators of utilization, viz., outpatient visits, hospital
admissions, and hospital bed days (average daily patient load, or ADPL), shows this to be
the case. This higher utilization occurs even though there is good reason to believe that
the peacetime Navy population, and especially the active duty component, is healthier than
the Kaiser population.

The question of medical care utilization, therefore, warrants discussion. Table 4
presents data on utilization of medical care in Navy facilities by type of beneficiary for
fiscal year 1972. This is the latest full year for which data are available, and it is rela-
tively free of the influence of Vietnam casualties.2 Table 4 shows that active duty per-
sonnel account for a disproportionately high part of the workload, even in the absence of
heavy casualties from hostile action. In 1972, they constituted about 33 percent of the total
eligible population and accounted for 45-1/2 percent of the outpatients visits, 42-1/2 per-
cent of the hospital admissions, 64.4 percent of the ADPL, and 49 percent of the composite
work units. Dependents of active duty personnel constituted about 35 percent of the popu-
lation, and accounted for about 35 percent of the outpatient visits and hospital admissions,
but only 14 percent of the ADPL. About one-third of these admissions were for childbirth,
which usually results in a brief hospital stay. The use of Navy medical facilities by re-
tired personnel was less than their proportion of the elegible population, and the use by
their dependents was much less. The growing segments of the Navy population, therefore,

1Somers, op. cit., p. 197.

2'I'he heaviest utilization during recent years was in fiscal year 1969, during the height
of the Vietnam conflict. Over the period 1969-1972, the total eligible population has
decreased by 9 percent; the active duty population decreased by 23-1/2 percent, active
duty dependents decreased by 12 percent, and retired personnel and their dependents
increased by 17 percent. Over this same period, hospital admissions decreased by 30
percent, ADPL by 46 percent, outpatient visits by 10 percent, and composite work units
by 29 percent.
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are those which use Navy medical facilities least and the declining segments are those
which use these facilities most.1

In table 5 we compare the aggregate Navy utilization measures with those of the
Kaiser Plan. The NSCHA analysts prepared a similar comparison, however, the Navy
data they used was for fiscal year 1971, the latest available at the time. We have used
1972 Navy data because it reflects the decreased Navy population and because the influ-
ence of Vietnam casualties on utilization is much less. 2

According to the utilization measures in table 5, per capita utilization of medical serv-
ices is much higher for Navy beneficiaries, and this would be even more pronounced if we
considered total usage (that is, care in both Navy and civilian facilities) because out-of-
plan usage is substantially higher for Navy beneficiaries than Kaiser subscribers. The
NSHCA analysts mention several possible causes for this higher per capita utilization:3

1. The Navy data reflect case severity resulting from combat injuries. (The FY 1972
data we used in table 5 are relatively free of this influence.)

2. The Kaiser system includes incentives to reduce the probability of overutilization.
3. The Navy system appears to stimulate heavy utilization.

4, "Need" per effective beneficiary is considerably greater in the Navy than for
Kaiser.

They consider that this last factor is probably the most important one in explaining
the higher per capita utilization for the Navy, whereas we have maintained that the Navy
population is probably healthier than the Kaiser population. In support of this, they

1Taﬂale B-5 of appendix B, which presents the population figures on which our physician

staffing estimates were based, shows estimated Navy and Marine Corps active duty
populations of 801,959 for FY 1973 and 791, 815 for FY 1974. These estimates have
turned out to be too high, for Navy and Marine Corps active duty strength at the end

of FY 1973 was about 765,000. The estimated active duty dependent populations during
these years will also be somewhat high. We have not revised our physician staffing
estimates to take account of this.

2A curious criticism by NSHCA analysts is based on estimates of 6, 588, 100 outpatient
visits and an ADPL of 1793 for 1974 which were imputed to us. Nowhere did we make
any such estimates, nor can they be logically implied from our analysisl

3]u1y 1972 paper, pp. 7-8.
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TABLE 4

USE OF NAVY MEDICAL SERVICES IN
FY 1972, BY TYPE OF BENEFICIARY

Utilization measures
Beneficiary category Pzrlti::inbtl:f Admissions Occupied beds Outpatient visits Composite work units
population Percent Percent Percent Percent
Number ¢ otal | Number o otal | Number ¢ iowl | Number o otal
Active duty 33 113,709 42,5 5,571 64.4 6,761,841 45.5 5,199,057 48.9
Dependents of active duty? 35 91,436 341 1,226 14.2 5,123,709 34.5 3,241,663% 30.5
Retired 11 23,606 8.8 860 9.9 758,835 5.1 777,611 7.3
Dependents of retired 21 31,101 11.6 699 8.1 1,182,472 8.0 920,887 8.7
Other - 7,993 3.0 291 34 1,021,924 6.9 492,722 4.6

@There were also 34,270 births in Navy medical facilities, which have been
attributed to active duty dependents in the calculation of composite work units.

Sources: Population data from appendix B, table B-5; utilization data from
Statistics of Navy Medicine, Vol. 28, No. 4, Fiscal Year 1972.

TABLE 5

UTILIZATION OF MEDICAL SERVICES IN
NAVY AND KAISER FACILITIES

Navy Kaiser Navy/Kaiser
Measure (FY 1872) (1971) —ratio
Admissions? 267,845 163,631 1.6
Hospital bed dsysb 3,156,155 1,000,000 32
Births? 34,270 38,550 .89
Outpatient visits 14,848,781 7,600,000 1.9
Annual composite work units® 10,631,940 5,301,310 2.0

@Excludes data from Parma, Ohio and Inglewood, California
hospitals which was not available.

bappL x 365.

CWeights are as follows: admissions = 10; hospital bed days =
1; births = 10; outpatient visits = .3.

Sources: Kaiser data from NSHCA paper of Jun 1972, op. cit., p. 11; Navy
data from Statistics of Navy Medicine, Vol. 28, No. 4, Fiscal Year
1972.
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present data on the average length of hospital stay, which has been suggested by Milton I.
Roemer and others as a valid proxy variable for need.! Actually Roemer noted that in
order to serve as a proxy variable for need, average length of stay would have to be ad-
justed for certain "extraneous" factors, some of which are essentially economic, such
as bed supply in the area and time pressure on the attending physician.2 Whatever merit
Roemer's suggestion may have in the general case, it appears to have none in the instant
case, where "extraneous" factors are clearly a significant influence. In particular, we
refer to the fact that because of the nature of military service, active duty personnel will
often be hospitalized when civilians would not be and that they will be kept in the hospital
for much longer periods of time.

In support of the proposition that '"need" is greater among the Navy population, the
NSHCA analysts note that the average length of stay per admission in the Navy system was
14.4 days in 1970, compared with 6.1 days in Kaiser. The 1970 data, of course, were
heavily influenced by combat casualties; active duty personnel accounted for 56 percent of
all admissions and 77 percent of the ADPL in that year, and their average stay was 19.9
days.3 Table 6 presents the average length of stay per admission by class of beneficiary
in fiscal year 1972.

The average length of stay for all beneficiaries has decreased from 14.4 days in 1970
to 11.8 days in 1972. This aggregate statistic is heavily influenced by the average length
of stay by active duty personnel, which decreased from 19.9 days in 1970 to 17.9 days in
1972.4 The extent to which the average length of stay in Navy facilities is dominated by
active duty personnel is indicated in table 6, which shows the average stay for nonactive
duty beneficiaries to be only 7 days, still somewhat higher than for Kaiser.

1Milt:on I. Roemer, et al., "A Proposed Hospital Quality Index; Hospital Death Rates Ad-
justed for Case Severity, " Health Services Research, Vol. 3, No. 2, Summer 1968,
pp. 96-118.

2Ibid., pp. 105-106. We can think of several other economic factors which should be taken
into account, such as whether the bill is to be paid by the patient or a third party, and lost
earnings associated with hospitalization.

3Comput:ed from Statistics of Navy Medicine, Vol. 26, No. 4, Fiscal Year 1970.

4[Other measures also show very high utilization by active duty personnel. The hospital
admission rate for active duty personnel was 139 per 1000 (FY 1972) compared with 78
per 1000 for the Northern California region of Kaiser (1969) and 129 per 1000 nationally
(1969). Outpatient visits averaged 8.25 per person for active duty personnel (FY 1972),
compared with about 3.6 for the Southern California region of Kaiser (1970) and 4.3
nationally (1969). (Navy data computed from Statistics of Navy Medicine, Fiscal Year
1972, Kaiser data from Somers, op. cit., pp. 63, 205, national data from Current
Estimates from the Health Interview Survey; United States - 1969.
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TABLE 6
AVERAGE LENGTH OF STAY PER ADMISSION IN NAVY MEDICAL
FACILITIES BY CLASS OF BENEFICIARY,
FISCAL YEAR 1972

Average length

Beneficiary class of stay (days)
All beneficiaries 11.8
Active duty personnel 17.9
Dependents of active

duty personnel 4.9
Dependents of retired ‘
personnel 8.2
Retired personnel 13.3

Retired personnel, and

dependents of retired and

active duty personnel,

combined 7.0

Source: Computed from Statistics of Navy Medicine, Vol. 28, No. 4, Fiscal Year 1972.

It seems clear, therefore, that the interpretation of the greater average length of stay
in Navy hospitals as evidence of greater "need" for medical care by the Navy population is,
to say the least, exceedingly strained. What, then, is a reasonable interpretation of the
heavier Navy utilization data shown in table 5? Do the higher Navy utilization ratios shown
in table 5 not imply proportionately higher Navy physician staffing? For example, Navy
composite work units in table 5 are twice as high as for Kaiser. Our Navy physician staff-
ing estimates are only about 1-1/2 times as high as the number of Kaiser physicians, and
only about 1-1/4 times as high in terms of post-graduate equivalent physicians. Should
not our Navy physician staffing estimates have been twice the number of Kaiser physicians?

Our interpretation of the utilization data is that the heavier utilization by the Navy
population primarily reflects structural differences between the two systems, especially
with respect to usage by active duty personnel. Here we refer to the fact that the condi-
tions of military life are such that active duty personnel are often hospitalized for condi-
tions which would be treated on an out-patient basis in the civilian sector, and that they
remain in the hospital for recuperation which would not entail hospitalization in the civilian
sector. It is also likely that to some extent these differences reflect the incentives to
avoid overutilization in the Kaiser system.
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But given that there are these structural differences, does this not still imply a pro-
portionately greater number of Navy physicians? We think not, and the reason lies in the
fact that to a large extent the service measures listed in table 5 do not measure the same
thing. Consider the case of a simple fracture of the arm. A civilian would usually be
treated on an outpatient basis; the initial visit and each subsequent visit would receive a
weight of .3 in the "composite work unit." Five visits would generate 1.5 CWUs. A
Marine infantryman may be admitted to the hospital and remain there until he is fit to re-
turn to duty. Let us suppose that the recuperation period is 30 days. This same condi-
tion would generate 40 composite work units, 10 for the admission and one for each day
of hospitalization. On the other hand, an active duty dependent would probably also be
treated as an outpatient for this condition, and would likewise generate 1.5 CWUs. This
would explain why the composite work unit has been found to be a poor indicator for a
resource allocation use, even among different Navy facilities.l

Even an outpatient visit is not comparable under the two systems. The outpatient
visits reported for Kaiser in table 5 are based on the following definition:

. . .a doctor office visit. ..defined as medical treatment or examination provided
by a staff physician. Excluded are optometry, allergy visits for treatments or
tests, psychological visits, or visits to any other nondoctor, professional or
technical employee. 2

The Navy outpatient visits reported in table 5 are defined as follows:

An outpatient visit is reported for each outpatient who presents himself at a
medical treatment facility for medical advice, diagnosis, treatment or com-
plete physical examination, or one who is treated or observed in his quarters
by medical personnel. An individual visit is recorded each time a visit is made
to a separate, organized clinic or to a facility where medical services are not
formally organized as separate functions.3

It is clear that many of the Navy outpatient visits are not physician visits. Moreover,
many of these "visits" will be for causes which would not result in a visit in the civilian
sector. A visit will be recorded each time a sailor aboard ship visits a hospital corps-
man to obtain an aspirin for a headache.

1The Medical and Dental Officer Billet Requirements Study Group cites a research paper
of the Naval School of Health Care Administration which demonstrates this. ©Op. cit.,
Ps 27s)

2Somers, op. ¢it., p. 62,
3Medical Statistics, U.S. Navy, 1968, Vol. 102, 1973, p. 117.
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The NSHCA analysts have stated that "the naval health delivery system appears to
stimulate the channeling of demands for services toward high cost, physician intensive
hospital care. "l The system does generate more hospital care, but there is no reason
why this care should be any more physician intensive than in the civilian sector. There
appears to be no reason, for example, why the case of the simple fracture discussed above
should require more physician-intensive treatment merely because the patient is admitted
to the hospital and recuperates there.

In many cases the Navy does avoid hospitalizing active duty personnel who would not
be hospitalized in the civilian sector. Married personnel will often recuperate at home,
and while they may be carried on the census of a medical facility, they will not occupy a
bed in the facility or be counted in the ADPL. However, this is not possible for many young
single men, who constitute a large part of the active duty population. It should be stressed
that here we are not questioning the practice of admitting these active duty personnel to
hospitals and quartering them there during recuperation. We do not know whether there
are better ways to deal with this situation. Given this practice, more hospital beds and
more ancillary personnel will be needed to care for a military population than a civilian
population of comparable size. What we do reject is the assertion that admissions of this
nature require more physician's services than they otherwise would.

We believe that this discussion explains much of the anomaly that the apparently
healthier Navy population utilizes medical services to a much greater extent than does the
Kaiser population. It probably does not explain all of it, but we do submit that our Navy
physician staffing estimates cannot be rejected on the basis of a comparison such as that
shown in table 5.

1]uly 1972 paper, p. 7.
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IV. SUMMARY

A, Method of Analysis

In this study, we have estimated Navy physician staffing levels in the all-volunteer
environment. The occasion for the study is the end of conscription, accompanied by
more stringent manpower limitations. Conscription has enabled the Navy to obtain
physicians and many other types of manpower at artificially depressed prices; however,
the Navy has always had to pay market prices for other resources used in the provision
of medical care, notably, non-human resources, but including some types of manpower
as well. The Navy health care system has evolved over a period of many years in response
to the relative prices it has had to pay for resources, and the system reflects heavy
utilization of those obtainable at artificially low prices. The efficient response to the
new environment is to conserve on the use of those resources which are now relatively
more expensive, notably physicians.

But while the direction of the adjustment is clearly to utilize fewer physicians, the
magnitude of the reduction is less clear. Estimation of this magnitude is difficult because
there are no widely agreed standards in the civilian sector concerning the appropriate
number of physicians to serve a given population. Therefore, the method we have chosen
is to compare Navy physician staffing with that of the Kaiser Plan. The Kaiser Plan is a
prepaid, hospital-based, group practice, providing comprehensive medical care to a
defined population comparable in size to the Navy's population. However, the Kaiser
Plan has had to pay market prices for all of its inputs, as the Navy will have to do in the
future. The evolution of the Kaiser system and its pattern of resource utilization reflects
these prices. In particular, Kaiser has had an incentive to conserve upon the use of
physicians which would not have been present had they also been able to conscript them.
This important difference between the two systems, in addition to the several similarities,
render a comparison of physician staffing in Kaiser and the Navy particularly appropriate
as a guide to future Navy physician staffing.

Although we maintain that a comparison of the two systems provides a valid basis for
estimating future Navy physician staffing, there are important differences in the structural
characteristics of the two systems and in the populations served. Therefore, a simple
comparison of physician staffing and populations served will be inadequate, and much of
our effort has been directed toward adjusting for these differences. We are aware that
many of these quantitative adjustments are somewhat crude; lack of data and/or time
constraints often prevented more refined estimates. We have attempted to deal with these
uncertainties by adopting a generally "conservative" approach, that is, by making assump-
tions which may overstate Navy physician staffing, We hasten to add that our attempts to
make quantitative estimates of the implications of features peculiar to military medicine
are preferable to the common practice of reciting them as justification for prevailing
staffing levels.
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Table 1 and Section III- A-8 summarize the quantitative adjustments we have made to
take account of differing characteristics of the two systems. These include: (1) an
adjustment for the differing age- sex distributions of the populations; (2) estimates of the
proportions of the eligible populations of each system receiving care outside these
systems; (3) an adjustment for physicians providing support for military missions which
have no counterpart in civilian life; (4) an adjustment to take account of the geographical
dispersion of the Navy population; (5) an estimate of additional Navy physicians to provide
a rotation base to minimize tour length in unpopular assignments; (6) an adjustment to
take account of the lower productivity of interns and residents, who constitute a heavy
proportion of total Navy physicians; (7) an adjustment to take account of time spent by
Navy physicians in transit from one duty station to another.

B. A Limitation of the Analysis: Timing of Reductions in Staffing

Our physician staffing estimates are long-run equilibrium estimates. We do not
believe that they could have actually been achieved in fiscal years 1973 and 1974, but we
do believe that some reductions could take place in those years, and, indeed, there has
been a reduction of about 500 physicians since FY 1972, As we have noted in appendix
A, efficient adjustment to relative price changes entails using less of the resource which
has become relatively more costly and more of those which have become relatively less
costly. This adjustment involves greater use of both human resources, such as physicians’
assistants, hospital corpsmen, and nurses, and of capital equipment, such as automated
testing and screening devices and modernization of facilities. The nature of these adjust-
ments is well known, and BuMed has been in the process of undertaking them.

Rapid adjustment to the new relative prices of inputs would be more costly than a
slower adjustment; some changes, such as increased use of hospital corpsmen, can be
made in a relatively short time, while others, such as construction of new facilities,
take a longer time. To specify the precise time path for the reduction of physicians would
require a detailed examination of the provision of care at each facility, which we have been
unable to do. The Medical and Dental Officer Billet Requirements Study Group has made
such an examination and arrived at estimates of the timing of decreases in the number of
physicians which do not appear to be excessively rapid. 2 We do maintain that our method
of estimating long-run physician staffing and the resulting estimates (which are about
350 lower than those of the Study Group) are valid. They can also be easily revised when
changes occur in the total eligible population and/or in the composition of the population

by beneficiary category.

lMemorandum from the Surgeon General to the Chief of Naval Operations, 20 September
1972, op. cit.

2(_)p. cit.
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C. The Estimates

The estimates we present, therefore, are to be interpreted as follows: if there had
been time to make the necessary adjustments, the Navy could have served the FY 1973 and
1974 populations with the physician staffing levels shown. Put differently, the Navy should
be able to serve populations of this magnitude, composition, and relative use of CHAMPUS
with these staffing levels in the future.

We estimated that the population which received medical care in Navy facilities in
fiscal years 1973 and 1974 could have been served by 2400 to 2500 post-graduate physicians,
exclusive of transients. By post-graduates we mean physicians who are not undergoing
internship or residency training. After allowing for transients and the lower productivity
of interns and residents, and assuming that the proportion of interns, residents and post-
graduates will remain the same in the future as in the past, we arrived at the following
physician staffing estimates:

FY 1973 FY 1974
Interns 97 98
Residents 386 392
Post-graduates 2341 2378
TOTAL 2824 2868

These estimates compare with BuMed estimates of about 4500 for these years, and
an actual end strength of about 4000 in FY 1973, The result is a ratio of total Navy
physicians to population served of 160 physicians per 100, 000; the ratio of post-graduate
equivalent physicians, exclusive of transients, is about 137 physicians per 100,000. The
Kaiser Plan ratio is 97.5 physicians per 100, 000 and the ratio after adjustment for out- of-
plan usage and age-sex distribution is 91 physicians per 100, 000 under Kaiser. The
adjusted Navy ratio of 137 physicians per 100, 000 is about 50 percent higher than the
adjusted Kaiser ratio of 91 per 100, 000.

D. Other Differences Between the Systems and A Reply to NSHCA Criticisms

We have adjusted for what we consider to be the most important differences between
the two systems which affect staffing levels, and concluded that these would result in a
50 percent higher physician/population ratio for the Navy. There remain many other
differences for which it was not possible to make adjustments, and which could differen-
tially affect medical care utilization and physician staffing. Analysts from the Naval
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School of Health Care Administration have maintained that our analysis is invalid,
essentially because of our inability to control for all differences which could conceivably
affect utilization and staffing in the two systems. 1 We conclude that the omitted differences
on balance would not significantly affect our staffing estimates; indeed, it appears that, if
anything, their inclusion would result in lower Navy staffing estimates.

One set of criticisms concerns the inability to control for demographic and socio-
economic variables (other than age and sex) which, in one context or another have been
shown to affect medical care utilization. Income, for example, has been shown in many
studies to have a strong positive correlation with medical care utilization. However,
there is very little evidence on the effect of income independently of its influence through
providing the means to pay for medical care. But ability to pay is not a relevant factor
in a comparison of two prepaid medical care systems. Ability to pay surely accounts for
most of the observed positive correlation between income and medical care utilization.
But even if there is a residual independent effect, it appears that the average income of
the Kaiser population is probably higher than that of the Navy population. Moreover, in
neither population are the extremes in income distribution represented, that is, neither
include significant proportions of the indigent or the wealthy.

Another criticism concerns the magnitude of the populations actually being served by
the two systems. The Navy has a larger total eligible population, but because of heavy
use of civilian facilities by Navy beneficiaries, the numbers being served in Navy facili-
ties is, if anything, somewhat smaller. To the best of our knowledge, our estimates of
the relative use of Navy and civilian medical facilities? are the best available, It is
impossible to comprehend the NSHCA criticism that under our procedure a single use of
civilian medical care by a Navy beneficiary results in a deduction of that beneficiary
from the Navy population at risk. On the contrary, because of lack of data, our procedure
has resulted in an overestimation of the proportion of beneficiaries receiving care in Navy
facilities.

A third criticism is that the Navy population generates much heavier utilization of
medical care than the Kaiser population, according to such standard indicators as out-
patient visits, hospital admissions, and hospital bed days. This is true, and it also has
been used in support of the contention that we have underestimated the number of bene-
ficiaries receiving care in Navy facilities. The difficulty here is that the same words
mean different things, not only as between the Navy and Kaiser, but even among different
Navy facilities. Kaiser outpatient statistics exclude visits to non-physicians, whereas

1'I‘hese differences and the NSHCA criticisms are discussed at length in Section III-B, and
we shall not repeat the entire discussion here.

2Appendix B.
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Navy statistics include these. Furthermore, the conditions of military service are such
that active duty personnel will often be admitted to hospitals for conditions which would

be treated on an outpatient basis in the civilian sector, and they will remain in the hospital
for recuperation which would take place outside the hospital in the civilian sector. It
would appear that most of the heavier utilization in the Navy, as shown by the standard
indicators, occurs for these reasons. These institutional differences do mean that the
Navy will use more hospital beds and ancillary personnel to care for a given population
than will the civilian sector. But they do not imply higher physician staffing levels over
and above those already included in our estimates.

E. Influencing Utilization

Our analysis has focused on the supply of physicians to care for the Navy population.
We have taken as given the categories of beneficiaries to be served and the existing
method of allocating medical care. An investigation of measures to alter utilization
would require a separate study. Such measures would have an impact on staffing levels,
and we shall briefly discuss two of them here. One is the adoption of administrative
policies deliberately designed to alter the present relative use of Navy facilities and
CHAMPUS. The other is the adoption of pricing (copayment) as an alternative to the
present system of rationing medical care within Navy facilities, which is essentially a
queueing system.

1. Increased Use of CHAMPUS

We have not considered the effects of adopting policies deliberately designed to shift
more or less of the care of Navy beneficiaries to CHAMPUS, and in that way decreasing or
increasing the number of Navy physicians. The reason for this is that we do not know
whether this would be more or less costly for the Navy. Previous estimates have shown
that care in military facilities is cheaper than under CHAMPUS, but they have contained
serious deficiencies resulting in understatement of the true costs of care in military
facilities. A study now being conducted for the Navy is addressing this question. If it is
successful, it could have important implications not only for Navy physician staffing, but
also for planned Navy hospital construction.

One important reservation which we have about increased use of CHAMPUS is that
most of the care under this program is on a fee-for-service basis. There is considerable
evidence that hospital utilization is much higher under fee-for-service than prepaid
systems. This feature will not be reflected in standard estimates of cost per hospital
admission or per hospital day.

We have taken account of autonomous trends in the relative use of Navy facilities and

CHAMPUS in our estimates of the population served. These show increasing relative
use of CHAMPUS by retired personnel and their dependents, the two segments of the
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total population which are growing and which are not subject to administrative constraints
on their use of civilian hospitals under CHAMPUS. If it were desired to shift more medical
care from Navy facilities to CHAMPUS, it would be possible to do so without adversely
affecting morale; indeed, this could be done in such a way as to increase morale, Instead
of categorically excluding a class of beneficiaries such as dependents of retired personnel
from care in Navy facilities, as has often been suggested, it would merely be necessary to
remove the administrative constraints on the use of CHAMPUS hospitalization by active
duty dependents. This could be expected to result in a sizeable decrease in the use of
Navy facilities, particularly for maternity admissions, although the impact would differ
according to the location of the facility, being greatest for those located in metropolitan
areas.

2. Use of Copayment for Care at Navy Facilities

The present method of rationing outpatient care in Navy facilities is by queueing, or
"first-come, first-served," with certain modifications such as priority for emergencies
and for active duty beneficiaries in uniform. Queueing represents a real cost, at least
to non-active duty beneficiaries, although the cost may or may not be in monetary form.
The time cost is not the same for all beneficiaries, and among active duty dependents
it is likely that this cost is regressive in nature. That is, to the extent that wives of
enlisted men, and particularly those in the lower grades, are more likely to be in the
labor force than officers' wives, the costs of queueing are higher for them.

An alternative method of rationing would be the introduction of a coinsurance feature
for outpatient visits and ancillary services. Scitovsky and Snyder have recently reported
the results of the introduction of coinsurance for physician visits and ancillary services
in the Group Health Plan offered by Stanford University to its employees. 1 The price of
these services was increased from zero to 25 percent of the customary charges, which
was about $3.50 for a physician visit. This resulted in a decrease in physician visits of
25 percent and in ancillary services of 17 percent. This decrease was greatest among
female dependents, who face lower time costs than either male or female subscribers
(employees).

The possibility that a copayment system may be superior to the present system on
grounds of both efficiency and equity suggests the desirability of a study of alternative

1Anne A. Scitovsky and Nelda M. Snyder, "Effect of Coinsurance of Use of Physician

Services, " Social Security Bulletin, June 1972, See also Charles E. Phelps and Joseph
Newhouse, ibid., and "The Effects of Coinsurance on Demand for Physician Services, "
R-976-OEO, The RAND Corporation, Santa Monica, June 1972,
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methods of rationing medical care in Navy facilities, but this was beyond the scope of this
study. 1 Reduced utilization would permit a reduction in either physician staffing or
waiting times or both. For example, in FY 1971 non-active duty personnel accounted for
7, 855, 000 outpatient visits, or 51 percent of all outpatient visits. If the introduction of

a charge of $3.50 per visit reduced outpatient visits by 25 percent, as in the Stanford
case, outpatient visits by these beneficiaries would have been reduced by 1, 964, 000, If
the average Navy physician sees 173 patients each week for 48 weeks, the reduction in
visits would release about 235 physicians per year; if he sees 133 patients per week, the
number of physicians released would be 300.

Interestingly enough, existing law provides for the institution of such charges for
non-active duty beneficiaries. Section 1078(b), Title 10, of the U.S. Code states:

As a restraint on excessive demands for medical and dental care under
Section 1076 of this title, uniform minimal charges may be imposed for
outpatient care., Charges may not be more than such amounts, if any, as the
Secretary of Defense may prescribe after consulting the Secretary of Health,
Education and Welfare, and after a finding that such charges are necessary.

It appears to be the intent of this section that any charges be below market prices,
but high enough to reduce utilization without discouraging the seriously ill. Curiously, a
charge of $1.75 per day of hospitalization is currently levied for dependents, a sftuation
in which it does not serve effectively as a rationing device, for access to the hospital is
controlled by the physician, whereas access to the physician is not controlled. One way
in which the introduction of a fee for outpatient visits may be made more acceptable is
simultaneously to eliminate the daily hospital charge.

1We have suggested such a study in an informal memorandum, part of which was incor-
porated in the Medical and Dental Officer Billet Requirements Study Report, op. cit.,
PP. 93-95.

2The average number of patients seen per week by civilian physicians in all specialties
was 133 in 1970 and for general practitioners the number was 173. (Reference Data on
the Profile of Medical Practice, 1972 edition, American Medical Association, Chicago,
p. 59.)
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APPENDIX A

THE ECONOMICS OF EFFICIENT PRODUCTION AND A CRITIQUE
OF STANDARD METHODS OF ESTIMATING STAFFING LEVELS




I. INTRODUCTION

This paper was originally prepared as a critique of "Physician Requirements for the
Navy Medical Department, '™ by James D. Bentley and Robert L. White, in which four alter-
native methods of estimating physician staffing were presented.1 Each of these methods
resulted in staffing estimates which were about as high or higher than the number of phy-
sicians then on board (about 4500). They subsequently revised their analysis in a paper
which was submitted as part of the memorandum from the Surgeon General to the Chief of
Naval Operations on 20 September 1972.2

This revised version appeared to take account of several of our criticisms. Three of
the approaches used in the original paper were eliminated and only the historical approach
was used. However, these other approaches to staffing levels are so frequently advocated
within the Navy that we thought it useful to include our critique of them, even though the
NSHCA analysts did not advocate them in the revised version of their study. Moreover,
much of our paper was concerned with a critique of the historical approach, and these
criticisms remain valid.3 Therefore, this appendix consists of our original critique.

The original Bentley-White paper presents four estimates of physician ""requirements"
for fiscal years 1972-74: (1) historical; (2) industrial engineering (based on shore manning
surveys); (3) C. O. ideal requirements; and (4) standards of service. The historical
approach is the basic foundation; the other three approaches are adjustments to the his-
torical analysis. These approaches result in various estimates of physician "require-
ments' ranging from slightly under the number currently on board (4594 as of December

lResearch Paper No. 4, Naval School of Health Care Administration, Bethesda, Md., May
1972. Our original paper was entitled "A Critique of 'Physician Requirements for the
Navy Medical Department, '" by E. J. Devine, G. F. Brown, Jr., and Brian Forst,
(INS)1096-72, Center for Naval Analyses, July 1972.

2Dennis D. Pointer, James D. Bentley and Robert L. White, "Toward Defensible Navy
Physician Manning Alternatives: Bases for BuMed Policy, ' Research Paper No. 5, Naval
School of Health Care Administration, Bethesda, Md., July 1972.

3Our objections to their use of the historical approach may be summarized succinctly.
Our conceptual objection to the approach is that it makes no allowance for adjustment to
changes in the prices of inputs. We also objected on technical grounds for 3 reasons:
(1) The number of data points used to generate their estimates (5) is too small to be
valid; (2) most of the years examined included heavy Vietnam casualties; and (3) although
the total Navy eligible population is not changing greatly, the composition of that popula-
tion is changing; specifically, those segments which are relatively heavy users of civilian
medical facilities are becoming an increasing proportion of the total.




1971) to 1000 more than this number. Regardless of whether the numerical estimates
turn out to be substantially higher or lower or the same as the current number, the cen-
tral question remains: Do these estimates (or any one of them) provide a firm basis for
a minimum acceptable number of physicians which the Navy can confidently present and
defend when subjected to critical scrutiny by other agencies? We think not, and in this
paper we discuss our reasons for this with respect to each of these approaches.

We have two major and fundamental objections, one or both of which apply to at least
three of the approaches in the Bentley-White paper. These concern the economically effi-
cient method of adaptation to changing relative prices and the use of the concept of "needs"
or "requirements.'" We believe that any competent outside review, undertaken from the
economic viewpoint (i.e., from the viewpoint of allocating scarce resources), will focus
on one or both of these basic objections. Therefore, in organizing our critique, we first
discuss each of these objections, and then discuss each of the four suggested approaches.

II. ECONOMIC ADAPTATION TO CHANGING RELATIVE FACTOR PRICES

Medical care, like other goods and services, is produced by means of a combination
of a large number of inputs or "factors of production, " usually subsumed under the head-
ings of land, labor and capital. "Labor, " for example, includes such diverse talents as
physicians, nurses aides, janitors, orderlies, etc. Likewise, "capital" encompasses a
large number of diverse resources, ranging from buildings to bandage scissors.

At this point, it is important to reiterate the scenario which has provided the impetus
for the present study, viz., the end of conscription and the necessity for paying market
prices for all factors of production, most notably for physicians. In the past, the Navy
has been paying market prices for its non-human resources and even for many of its labor
inputs. We have not "drafted" medical equipment at artificiallydepressed prices. Nor
have we drafted civilian employees or members of the Navy Nurse Corps. The two major
types of resources whose prices have been artifically depressed by the draft are hospital
corpsmen and physicians, particularly in the initial obligation period of service. Salaries
of hospital corpsmen have recently been adjusted upward, particularly in the beginning
grades, and increases in physicians' salaries are pending. While prices of all resources
will probably increase in the future, it is clear that the greatest relative price change will
be in physicians' salaries, which were the most seriously depressed under conscription.

The basic premise of the historical approach is that the Navy will (should) continue to
use physicians in the same way as in the past (relative to population and workload) despite
a substantial increase in their relative prices. Under each of the other three approaches,
the Navy would adjust to the rising price of physicians by using even more of them than it
has at the greatly depressed historical prices! We can think of only two conditions under
which the historical pattern of physician usage would be an economically appropriate one
for the future:
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(1) either the Navy has been responding "irrationally, " from the point of view of its
own budget, to the relative factor prices confronting it in the past under conscription; or

(2) medical care is a service which can only be produced by combining inputs in
"fixed proportions."

Section VIII contains an exposition of the basic economics of efficient production tech-
niques and adjustments to changes in the relative prices of inputs. There we discuss the
reasons why we believe that the Navy has not been using resources in a manner grossly
inconsistent with the relative factor prices confronting it.

It is likely that the authors have in mind, at least implicitly, the second condition, as
is frequently the case in studies of health manpower which focus upon an individual occupa-
tion. Therefore, we shall discuss this possibility briefly here and at greater length and
more rigorously in Section VIII. At the heart of the economics of efficient production is
the "'law of variable proportions, "' which states that alternative production techniques exist
for the production of any good or service, i.e., there are numerous alternative combina -
tions of inputs which will produce a given quantity (and quality) of output. Which of these
combinations is the efficient, or least-cost, method of production depends upon relative
factor prices and will change as relative prices change. In the present context, this means
that the same quantity and quality of "medical care" can be produced with a greater or
lesser (but not zero) number of physicians; however, if the given quantity and quality is to
be provided with fewer physicians, more of other resources must be used in conjunction
with these physicians. The efficient combination of physicians and other resources to be
used depends upon their relative prices; when the price of physicians rises, the efficient
production technique will be one which uses fewer of them. Moreover, the changes in
production techniques will be greater in the long run than in the short run, that is, the
changes will be more marked the longer the time period allowed for adjustment after the
price change occurs.

It is not always appreciated that there are a great number of production methods
available because we often observe the same methods being used in our narrow experi-
ence. However, great variety can be observed among different places where relative
prices differ. Thus, steel manufacture will be more water-intensive in areas where
water is relatively cheap, and more capital-intensive where it is relatively expensive.
Highway construction will be more labor-intensive in Mexico than in the United States,
not because of "backwardness, " but because of different relative factor prices of labor
and capital. (The economically efficient production technique is not to be equated with
the one using the most sophisticated equipment.)

Fixed factor proportions in the production of a good or service is a theoretical pos-

sibility, and some observable implications of postulating fixed proportions are that we
will see the good or service produced in the same manner whatever the prevailing factor
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prices, and that there will be no changes in production techniques when relative factor
prices change. Perhaps the elevator operators' union was operating on the basis of such
a postulate when formulating their wage demands; one elevator might seem to require one
operator, regardless of operator's wages. In this case, very little adjustment was possi-
ble in the short run; in the longer run, of course, capital was substituted for labor in the
form of more capital embodied in automatic elevators.

It is interesting to note that when economists seek examples of fixed factor propor-
tions to illustrate theoretical textbook discussions, they are reduced to such artificial
examples as water, which requires two parts of hydrogen and one of oxygen. If medical
care is indeed such a case, it will provide a practical example of a theoretical curiosity.
However, available evidence does not suggest that such is the case. As the price of phy-
sicians' services in the U.S. has risen relative to other factors, we find a greater pro-
portion of ancillary health personnel employed in the production of medical care.

In summary, neither of the two conditions which could justify the use of the same or
a greater number of physicians (relative to the workload) despite an increase in their price
appearstobepresent. Basic economic principles indicate that the appropriate adaptation
to changed prices is toward less physician-intensive provision of medical care. Both the
historical and the industrial engineering approaches used by Bentley and White are based
on the use made of physicians when the price was greatly depressed. We submit that this
criticism is so basic as to invalidate the use of either approach, and so firmly grounded
upon elementary economics as to make it most unlikely that it will escape the attention of
any competent outside economic analyst.

III. THE CONCEPT OF "NEEDS" OR "REQUIREMENTS"

The concept of "needs" or "'requirements' runs through all four approaches, although
it is most clearly stated in the "C.O. Ideal Requirements' approach. Under this approach,
medical department commanding officers are asked periodically to submit a list of phy-
sician requirements based on estimates of "pure need, unconstrained by present budget
or billet limitations. nl That is, it consists of an estimate of the number of physicians
which it would be useful to have if physicians were a free good. Indeed, it is only a world
in which such resources are free, and hence resource allocation (i.e., economics) irrele-
vant, that such an estimate could be said to constitute an "ideal." In a world of scarce
resources, any allocation based on such an approach is not only far from ideal, but is
strongly antisocial, despite having been advanced from the best of motives.

But the problem of allocating scarce resources is the occasion for this study, and no
estimate based upon needs, regardless of cost, is defensible in such a context, not even
as an upper boundary. Needless to say, consistency of opinion among C.O.'s as to the
extent of such "'needs" is likewise irrelevant.

1Bentley-White Report, p. H-1.




In general, the cost of a resource (such as physicians) is a measure of its value in al-
ternative uses. Under conscription, of course, the cost to the Navy of a physician greatly
understates the value of a physician's services in alternative uses. To treat costly re-
sources as though they were free is to ignore other, more valuable, uses or ''needs' which
could be satisfied by these resources. Under the logic of this approach (i.e., disregarding
cost), the Navy should employ as many physicians as will provide some positive benefit,
i.e., up to the point where the contribution of the last physician approaches zero. It would
disregard the fact that many of these physicians could make vastly more valuable contribu-
tions in the civilian sector, that is, they could satisfy far more compelling "needs"
elsewhere.

Even within the context of the Navy budget, as long as it is not unlimited, to employ
this approach is to deny the existence of other, more valuable uses elsewhere in the Navy
of the generalized resources represented by the budget. At the expense of what other
"needs" or missions, should these physicians be provided? That other uses of resources
may be more valuable was clearly indicated by the responses of Navy manpower claimants
in 1971 to proposals to add more medical manpower at the cost of reductions in other billets.

Virtually every activity in the Navy can show that its ''needs' or "requirements' are
greatly in excess of the resources at hand, in the sense that if more were available they
could be used in ways which would increase the ability to perform the mission. It is,
moreover, quite natural that each activity should view its requirements as particularly
pressing, i.e., it would be willing to have them satisfied at the expense of other activities.

Any estimate of resource ""requirements' without regard to whether the value of these
extra resources exceeds their costs (which is to say, their value in other uses) is irrele-
vant in the absence of the unlimited Navy budget upon which such estimates are based.
They are not only indefensible against outside criticism, but they also provide no guidance
within the Navy to the CNO, who must make decisions about allocating the Navy's budget
among various competing uses.

IV. THE HISTORICAL APPROACH

Under this approach the historical relationship among eligible population, workload,
and physician staffing are examined as a basis for projections into the future. This is an
appealing method, and a very useful one under certain circumstances. The conditions
under which the approach would be valid are: (1) if it could be ascertained or assumed that
resource use was efficient in the past; and (2) no great changes in technology were expected
over the period for which projections are made; and either (3) relative factor prices are
not expected to change greatly, or (4) medical care is produced under conditions of fixed
factor proportions. These conditions can often be satisfied, particularly for short-run
projections, but they are palpably not satisfied in the present case.

A-5




It is well known that relative factor prices are going to change substantially in the
future, specifically, that the military will have to pay higher prices in the future for phy-
sicians. Therefore, the validity of the approach as used by Bentley and White rests im-
plicitly on the assumption of fixed factor proportions. We have argued at length in
Section II that this condition, which has the status of a theoretical curiosity in economics,
does not appear to be present.l

These are our basic objections to the use of the historical approach and all other
approaches based upon it, namely, that the conditions under which the approach would be
valid are palpably not satisfied in the present case. We would, therefore, reject the
Bentley -White results even if their regression analysis were technically flawless. How-
ever, we also find that their regression analysis has serious shortcomings. Our detailed
critique of the regression analysis has been relegated to Section IX because of the pre-
eminence of the objections raised in this section.

V. THE INDUSTRIAL ENGINEERING APPROACH

The Shore Manning Documents are referred to as the "industrial engineering approach.”
Actually, this is a misnomer, for the Shore Manning Surveys include only a part of what
wauld constitute an industrial engineering study. The SMD's define basic tasks and de-
termine frequency of occurrence and standard times, as does an industrial engineering
study. However, the object of an industrial engineering study is to devise more effective
ways of using resources; procedures may be changed, tasks rcissigned, and even the
need for performing the task questioned. The SMD's, on the other hand, derive the phy-
sician requirement from time required to perform the task and standard workweek. A
representative of OP-12 has made it quite clear that the SMD is a historical document
which reflects existing procedures.

These documents accept the procedures as currently being performed and quantify
them. The ways in which tasks are performed and the type of personnel used to perform
them are not generally questioned, much less the value of performing the task at all. The
SMD's, therefore, are not industrial engineering studies.

The Shore Manning Documents are subject to both of the major objections raised in
Sections II and III. No resource or cost constraints are recognized, and, of course, no
account is taken of changes in relative costs and the implications of such changes for effi-
cient resource use. An industrial engineering approach (which recognizes costs) would be
valid, but an SMD is not such a study. The SMD's would be useful under the same condi-
tions specified for the historical approach in Section IV, but these conditions are not met
in the present case.

1We also present evidence in Section VIII that condition (1) does not appear to be met, that
is, that resource use in the past was not efficient, although apparently rational from the
Navy's point of view.
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VI. C.O. IDEAL REQUIREMENTS

This approach has been advanced by Drs. Bentley and White as an upper boundary for
Navy physician requirements. We have discussed this approach extensively in Section III
and set forth our reasons for rejecting it, even as an upper boundary.

VII. STANDARDS OF SERVICE

We have raised fundamental economic objections to the use of each of the other three
approaches (or adjustments to the historical approach) used in the Bentley -White paper.
Our main objection to the standards-of-service estimate in the Bentley-White paper is that
it is based on the historical approach, and therefore suffers from the defects of the his-
torical base. However, there are no economic objections to considering the effects of
various standards of service. On the contrary, a complete analysis ought to address the
question of the costs and benefits of increasing (or decreasing) the standards of service.
Unfortunately, while this question is susceptible to analysis in principle, the data are
lacking to conduct such an analysis. For example, we do not even have data on what many
of the prevailing standards of service are, such as the average waiting time at various
Navy outpatient facilities. Even if this were known, the change in the number of physicians
needed to achieve a specified reduction in waiting time is a difficult problem. It is not
obvious whether it would take 1% more, 10% more, or 100% more doctors to cut waiting
times by, say, 10%. This is a complex and important question, which we should like to
explore further in a separate working paper.

VIII. THE ECONOMICS OF EFFICIENT PRODUCTION

The basic principles of the economics of efficient production of any good or service
may be simply illustrated with the aid of the graphical two-input, one-output model of
figure A-1. 1 The two inputs, called "doctors" and "other resources, " are represented on
the two axes, and the output, "medical care, " by a series of "isoquants.” One such
isoquant (the curved line labelled 100) is shown in figure A-1. The coordinates of each
point along the isoquant represent the various combinations of the two inputs which may be
used to produce 100 units of the output "medical care" (of a given quality). The entire
graph would be covered with a "map" of such isoquants; those to the northeast of the one
shown would represent greater quantity of output, and those to the southwest a lesser
quantity. The entire map is known as the "production function, " and it is drawn for a
given state of technology, i.e., it summarizes all the known ways of combining the
inputs to yield the output.

1A more extensive, generalized presentation may be found in Alain C. Enthoven, "Appen-
dix: The Simple Mathematics of Maximization, " in Charles J. Hitchand Roland N. McKean,
The Economics of Defense inthe Nuclear Age, Cambridge: Harvard University Press, 1960.
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Isoquants have two important properties: (1) they are negatively sloped; and (2)
they are convex to the origin. The negative slope reflects the "law of variable propor-
tions, "' which states that in the production of any good or service it is possible, within a
certain range, to substitute one input for another and maintain output constant. The con-
vexity property reflects the law of diminishing returns. The slope of an isoquant at any
point is known as the "marginal rate of substitution, " i.e., it indicates the rate at which
one input may be substituted for the other while maintaining output constant. This rate
diminishes along the isoquant in either direction because as more of either resource is
substituted for the other, further substitution becomes increasingly difficult. The iso-
quants may eventually become vertical or horizontal, indicating that no further substitu-
tion is possible. Only the negatively-sloped part of the isoquant is shown, for this is
the only economically relevant portion.

Each point on an isoquant, such as point A in figure A-1, is said to be "technically effi-
cient." This means that the indicated output, 100 units, cannot be produced with less of
one input unless more of the other is used simultaneously. Equivalently, with 75 doctors
and 50 units of other resources, 100 units of output is the most which can be produced.

But which of the infinity of technically efficient combinations of inputs (or production tech-
niques) is uniquely the economically efficient one? It all depends on relative prices.

The line Bj in figure A-1 is a budget line or exchange line; the position of this line repre-
sents the size of the budget, e.g., $1,000, 000, and the slope reflects the relative prices
of inputs. Thus, in figure A-1, the budget of $1, 000, 000 could be used to purchase the serv-
ices of 100 doctors or 150 units of other resources, or any combination shown along the
line at the exchange rate (relative prices) of 1.5 to 1. Higher (lower) budgets would be
indicated by budget lines parallel to B] and to the northeast (southwest) of it. Let B] rep-
resent the relative prices of inputs under conscription; at these relative prices, the least-
cost way for the Navy to produce 100 units of medical care would be to use the combination
of inputs indicated by the coordinates of point A, that is, where the budget line is tangent
to the isoquant. This may be easily seen; any other combination of inputs which would pro-
duce 100 units would lie on a higher budget line, i.e., would cost more, and indeed would
be unattainable with the indicated budget. Any other attainable point along the budget line,
such as point C, would not satisfy the tangency condition, and would be intersected by an
isoquant representing less than 100 units of output. Output could be increased for the
same budget by substituting other resources for doctors until point A was reached; further
substitution beyond point A would again result in lower output.

Now assume that conscription ends and the Navy must pay a higher price for physicians,
the price of other resources remaining the same. The slope of the budget line changes and
the new line becomes, say, B,. Note that the $1, 000,000 budget will still buy 150 units of
other resources, the price of which has not changed, but fewer doctors, the price of which
has risen. If the budget is not increased, the old output level can no longer be attained; if
the output of 100 is to be maintained, a larger budget will be necessary. The least-cost
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way of producing the old output with the new relative prices may be found by making an out-
ward parallel shift in budget line By until it is tangent to the isoquant 100. This results in
a larger budget, represented by budget line B3, which is tangent to the isoquant at point D.
This is the least-cost technique for producing the old output at the new prices, and it en-
tails fewer doctors and more of other resources than the previous technique. That is,
economic adaptation to the new price ratio entails substitution away from that input whose
relative price has increased and toward that input whose relative price has decreased.
On the other hand, if the former combination of inputs were to be used to produce 100 units,
the tangency condition would not be satisfied and the cost would be greater, as indicated by
budget line B4, which intersects the isoquant at point A and represents a larger budget than
B,.
3

Suppose that in the short run inputs could not be varied optimally because of some con-
straint on the substitution of other resources, for example, a limitation on construction
funds. Such a constraint is indicated by the vertical line labelled K. In that case, the
lowest attainable cost of producing 100 units would be indicated by a budget line (not drawn)
through point E, the intersection of the constraint line and the isoquant. This would be a
larger budget than By. However, unless the constraint were set at the 50 units of other
resources formerly being used, some substitution of other resources would always pay.

Figure A-2 represents the case of "fixed factor proportions' which appears to be the
implicit theory underlying the historical approach of Bentley and White. The isoquant
again represents 100 units of output, and the budget lines correspond to those used in
figure A-1. Note that the isoquant forms a right angle, reflecting the fixed proportions
assumption. Only point A on the isoquant has relevance; the coordinates of that point indi-
cate that 100 units can be produced with a combination of 75 doctors and 50 units of other
resources. The addition of doctors, reading up the vertical arm of the isoquant, would
result in no increase in output; reading along the horizontal arm, the addition of other re-
sources would likewise result in no increase in output. The change in relative prices
accompanying the end of conscription changes the slope of the budget line, and By becomes
the new budget line. If 100 units of output are to be maintained, the budget must be in-
creased to B3, which intersects point A, the single relevant point on the isoquant. (This
replaces the tangency solution to cost minimization.) The change in relative prices does
not affect the input combination used.

How does one choose between the fixed proportions model of figure A-2 and the variable
proportions model of figure A-1? The two have very different observable implications, as
discussed in Section II of the text. The implications of the variable proportions model are
that we will observe different production techniques used in places where relative factor
prices differ, and also that we will observe changes in techniques over time as relative
prices change. The fixed proportions model, on the other hand, implies that the same
techniques will be used in different places and over time, regardless of relative prices.
The choice is easy; the former model has a high degree of empirical validation in the
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production of a wide range of goods and services, and is consistent with the wider body of
economic theory. In asserting that the Navy ought to use the same or greater numbers of
physicians in the future as in the past, regardless of changing prices, Bentley and White
appear to be implicitly theorizing on the basis of the fixed proportions model. Another
possibility is that they are implicitly advocating that the Navy ought not to produce medical
care in the least-cost way (for a given quality and quantity) for some unspecified reason,
but we doubt that this is the case.

There remains one final possibility which warrants some discussion and it can be best
illustrated with reference to figure A-1. The shape of the isoquant reflects propositions
about physical input-output relationships. That the tangency condition is the solution to the
cost-minimization problem has been logically demonstrated. The single behavioral postu-
late is that the organization whose behavior is to be explained will minimize costs, i.e.,
that it has the incentive to do so. This postulate is applicable to the profit-maximizing
firm, for cost minimization is a necessary condition for profit maximization. We believe
that there is indeed some validity to the objection that the Navy is not a profit-maximizing
organization, and hence its incentives to minimize costs are attenuated. Interms of the
diagram, the Navy may have no incentive to seek the tangency solution.

In figure A-1, after conscription the least-cost solution is to produce with the input
combination indicated by the coordinates of point D. This solution is efficient from both the
social point of view (which was the case even before the price change, for conscription
artificially depressed the price of physicians, and the conscription price did not reflect
the value in alternative uses) and from the point of view of the Navy's budget. Before con-
scription, cost-minimization, from the point of view of the Navy's budget, could be
achieved by using the combination indicated by point A. But if the Navy does not have in-
centives to achieve cost minimization under any set of relative prices, how can it be said
that economic adaptation to the new set of prices implies substitution of other resources
for physicians?

Our answer is that while the Navy's incentives for cost minimization may be attenuated,
they are not completely absent. Interms of the diagram, while the Navy may not have been
using combination A with the draft, and may not shift to combination D after it ends, we
assert that they would have used a combination closer to A with conscription (i.e., a
physician-intensive production technique) and that they will shift to a combination closer
to D after conscription. What is the basis for such an assertion? Examination of the be-
havior of other governmental units indicates that governments do react to an increase in
the price of an input in much the same qualitative ways as business firms, even though they
probably do not minimize costs at either the old or the new prices.l The Navy does

1E. J. Devine, Analysis of Manpower Shortages in Local Government Employment, New

York: Praeger, 1970, esp. p. 20.
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compete with other agencies for funds and different parts of the Navy compete with each
other for a share of the Navy's budget, and this would seem to preclude total disregard

for costs. More to the point is the evidence provided by the actions which the Surgeon
General is currently undertaking or has planned in anticipation of the end of the draft.
These actions are described in a recent memo! which provides strong evidence of his-
torical personnel utilization which, while socially inefficient, was rational from the Navy's
point of view under the artificial price structure resulting from conscription. The changes
are in the direction indicated in figure A-1 (i.e., a movement from point A to point D), an
adaptation which is both rational from the Navy's point of view and a move toward greater
efficiency from the social point of view. Many of these actions involve substitution of
paramedical and clerical personnel for physicians, and it is noted in the memo that this
will result in staffing patterns comparable to those which have existed in the civilian health
care sector for years. Among the specific items mentioned are use of physicians' assist-
ants, nurse midwives, and pediatric nurse practitioners, increased secretarial assistance,
introduction of an outpatient dictation system, and relieving highly trained paramedical per-
sonnel of janitorial chores. One may ask why physicians were performing clerical chores
and paramedical personnel performing janitorial chores in the first place. That is, why
weren't utilization patterns closer to those in the civilian sector? The answer is an impli-
cation of the theory of production presented here, viz, that the Navy was responding to the
relative prices confronting it, and that this usage was rational from the Navy's point of
view, although socially inefficient. This evidence is clearly consistent with the variable
proportions model of figure A-1 and refutes the fixed proportions model of figure A-2.

We consider this to be strong evidence that any estimate of ''requirements" based on his-
torical utilization of physicians must be flatly rejected.

IX. CRITIQUE OF REGRESSION MODEL

In Section IV, we noted the conditions under which a historical analysis would be
valid, and rejected the approach because these conditions are not satisfied. However,
even if they were satisfied, that is, if medical care were produced with fixed input pro-
portions or if factor prices were not expected to change, we submit that projections based
on the Bentley-White methodology are suspect. First, we feel that the specification of the
model ignores several important determinants of physician requirements. Second, even
accepting the model as specified, the estimates of the unknown parameters cannot be
accepted with any great confidence due to the small samples of data employed.

2FN - Surgeon General to CNO dated 17 February 1972.
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The Bentley-White methodology is briefly summarized as follows:

a. Let Mi (i=1, ..., 4) be various measurements of physician workload. For
their work, Ml = total admissions, M2 = bed days, M3 = outpatient visits, M4 = births.
Let TP be total eligible population. They ran four regressions:

Mi=di+Bi(TP), L= Ly iy 4

b. Let CWU = composite work units. They calculated for each year

4
CWU=2, WM.
i=1 '!

where the weights Wi were assigned by a previous study.
c. Then, let P = physicians on board. They regressed
P=v + §(CWU)

d. From the regression estimates of the parameters, they use the following equa -
tion to predict physician requirements from estimates of total population as follows:

A
P=9+ 5 (CWU)

>

4
=v+/6\<z W.M)
=y A

AN 2
v+ < w. & +B. (TP)))
i=l 1 1 1

I'I0+ I'Il (TP
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where

4
AA

I =v+8 Y Wo
0 = ) B |

i=1

A i

n =5 Yw8§

1 i‘=_i i1

e. They use several factors to inflate the projections of physician requirements to
"account for" changes in quality of care, CO ideal requirements, etc.

f. Because their regression for births did not “seem reasonable, " they assumed
a, = 37,500, 64 =0.

In developing a model such as the authors use here, there are several critical stages,
including (&) model specification, (b) data collection, (c) estimation of parameters, (d)
verification of the model, and (e) forecasting with the model. We feel that, in a number
of these stages, factors not taken into account by the authors make the end product
suspect.

Perhaps the most critical of these stages is the first, the specification of the model.
As noted above, their model involves a set of linear relationships between single inde -
pendent variables and the dependent variables to be predicted. For example, total ad-
missions are linearly related to the total eligible population. For such a specification to
be useful, it is hoped that the list of independent variables included in the regression
equation does not omit any significant variables which affect the dependent variable, and
further, that the structure of the model has not changed substantially over the period of
observations. There are several reasons which lead us to suspect that these conditions
may well be violated. First of all, the independent variable used in the regressions of
stage 2(a), total eligible population, is an aggregation of the population in several differ-
ent categories -- active duty personnel, dependents of active duty personnel, retired
personnel, and dependents of retired personnel. As the authors of this study carefully
point out in their critique of the comparative systems approach, it is quite likely that
heterogeneous populations provide very different demands for medical services. One
would expect different admission rates for each of these four stratifications. The aggre-
gation of the four categories into a single variable may present very severe problems for
future projections, particularly if the sizes and intensities of use of facilities in each of
the four categories change over the prediction period.
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There are additional variables which reasonably could be expected to affect various
categories of workload and hence physician requirements. For example, the Vietnam con-
flict progressed through several stages of intensity during the period of their observations.
It is reasonable to expect that the level of Vietnam activity might well have been a predictor
of workload, especially within the active duty population. Another such example relates to
the CHAMPUS program. During the period of their observations, there were changes in
the degree to which members of the different populations were eligible to use CHAMPUS.
Omission of variables can cause very serious problems for future predictions when such
variables (e.g., Vietnam intensity and CHAMPUS use) may be expected to continue to change
in the forecast period. In summary, it is reasonable to expect that the model specifica-
tions made in this analysis may be overly simple and could reasonably be expected to
neglect certain important factors relevant to the prediction of physician requirements.

The data used for all the regressions noted above were yearly observations from the
period 1967 to 1971, a total of five observations. By virtually any standards, five obser-
vations constitute a small sample for the purpose of estimating unknown parameters and
testing hypotheses such as are advanced in the model specification. The size of the sample
makes it difficult to place any reliability on estimates of coefficients obtained for the models
being tested. That the authors found correlation coefficients in the range of .7 is really no
surprise with such a small sample. Virtually any reasonable line in the neighborhood of
the data points will lead the correlation coefficients close to this level. For example, con-
necting the 1968 and 1970 observations for the regression between total admissions and
total eligible population, as shown in figure A-3, leads to a correlation coefficient of .55,
almost as large as the result obtained by the authors. Yet this line has entirely unreason-
able properties - even the "wrong' slope.

Other standard measures of confidence in the regression results lead to no better
results. By the standard t-tests - for whatever they are worth - all of the slope coeffi-
cients are not significantly different from zero at even the 90% level. The authors do not
report these results; hence we recalculated them.

While the model does produce point estimates as forecasts, use of them requires some
measure of how accurate the forecasts are. Again, standard forecast confidence intervals
can be calculated. We chose several of the regressions and did this:

(@) The point estimate of total admissions for 1972 fromtheir model is 277, 274, but
a 90% forecast interval is 197, 045 to 357, 504.

(b) The point estimate of physician requirements given their 1972 forecast of CWU's
is 4267, but a 90% forecast interval is 3864 to 4669. Of course, a true 90% forecast inter-
val for this variable will be much wider, since 1972 CWU's are themselves forecast with
error, as is shown above in paragraph 2.
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By merely looking at the data, some of our earlier reservations may be seen more
clearly. For example, the effect of the changing composition of the population on hospital
admissions may be seen from figure A-4, which shows approximately the same number of
admissions in 1967 and 1970, whereas the total eligible population in 1970 was about
107,000 greater than in 1967. In 1970, there were about the same number of active duty
personnel, and their hospital admissions had declined slightly. There were fewer active
duty dependents, and their admissions had declined slightly. However, there were a
larger number of retired and retired dependents, and their admissions had increased,
but less than proportionately to the increase in their numbers (and this segment of popu-
lation will continue to grow relative to the others).

Another possible structural change is seen in figure A-5. Note that the 1967-1969
data and 1970-1971 data appear to follow two separate structures. Perhaps some of the
omitted variables we have discussed account for this. Of course, we do not claim sup-
port for our model on the basis of 5 data points, but merely suggest that reasonable
doubt persists.

As noted in paragraph 2 above, the Bentley-White methodology involves a complex
set of manipulations leading to a prediction equation of the form

P=my+m (TP) .
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In their method, the estimates of ™o and m, are built up from 5 regressions and the

assigned weights used to compute CWU's. An alternative, both simpler and free from
some of the arbitrariness inherent in choosing these weights, is to treat the equation
above as the "model" and just run a regression on it. We did this, and the results are:

P = -2303.53 + 0.002595 (TP) ,

with an r2 = 0.85 and a t-statistic for the slope coefficient of 4.143 - significant at the 99%
level in the usual sense. The point forecast for 1972 is 3912, with a 90% confidence
region of 3640 to 4185.

We do not believe in this result any more than we do in those of Bentley and White.
The problems of model misspecification, structural changes, omitted variables and few
data points are all still present. Yet by their own standards, this model performs better
in every regard - r2, t-tests, etc. We regard this exercise as merely pointing to the fact
that with so few data points, many models will seem reasonable. It is here that good
judgment in the choice of a model must be exercised; the data by themselves will not
answer the question at hand.l

In summary, the problems that we see with regard to the model specifications (which
are in fact to some degree supported by the data) and the limited nature of the data used to
estimate the regression equations make it very questionable in our minds that their model
would be useful in predicting future physician requirements for the Navy, even aside from
the fundamental objections raised in the text.

lIn the revised version of their paper, the NSHCA analysts did, in fact, use this model.
They then estimated ranges of physician staffing levels at the 80 percent, 90 percent,
and 95 percent confidence limits. The latter, of course, results in the widest range.
Using the upper limit estimates at the 95 percent confidence limit, BuMed then reported
that it has been determined that the number of physicians needed is 4424 for FY 73 and
4569 for FY 74! (Memorandum from the Surgeon General to the Chief of Naval Opera-
tions, 20 September 1972, p. 2.)
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APPENDIX B

AN ANALYSIS OF THE RELATIVE USE OF NAVY AND CIVILIAN
MEDICAL FACILITIES BY NAVY DEPENDENTS AND
RETIREES: FY 1967-71 AND PROJECTIONS

FOR FY 1973-74



A, INTRODUCTION

In this appendix we compare the relative use of various medical services in the
civilian sector and in Navy facilities during the past five fiscal years by three classes of
Navy beneficiaries: active duty dependents, retired personnel, and dependents of retired
personnel. The purpose is to estimate the proportion of each class of the eligible pop-
ulation actually served by the Navy in the past and the proportions we may expect to serve
in the future, as a necessary part of the foundation for establishing physician "require-
ments."

It is important to note that we address the question of relative usage of Navy and
civilian facilities, not absolute usage of either one. Neither total medical care nor the
relative use of Navy and civilian facilities are exogenous, i.e., both can be influenced by
Navy, DoD and OCHAMPUS policies. Numerous studies in the literature show consider-
able variation in medical care utilization not explainable by differences in populations,
incomes, financing mechanisms, or other variables known to have an effect. That is,
within the bounds of sound medical practice, there can be considerable variation in
whether a given diagnosis results in hospitalization or outpatient care, and also in the
length of hospitalization for a given diagnosis. As aglance at table B~4 will show, there
is no simple correlation between changes in the size of a beneficiary class and changes
in medical care usage. Undoubtedly, administrative decisions strongly influence the
data. As Dr. Milton I. Roemer has stated: "We know, of course, that the vast majority
of surgical operations, and for that matter hospital admissions generally, are elective
matters depending mainly on the doctor's judgment."l It is for this reason that the Kaiser
Plan limits the number of hospital beds to somewhat under two per 1000 members., As a
Kaiser Plan official has noted: "It is our firm conviction that if one has more beds than
experience indicates is necessary to serve a given population, the utilization rate
increases."2 This is in a system in which the doctors, like Navy doctors, have no finan-
cial incentive to hospitalize patients. Thus there are no absolute "requirements"” for
medical care based on the size and composition of the population alone, hence, none for
the number of doctors "needed" to serve that population.

1Milton I. Roemer, "On Paying the Doctor and the Implications of Different Methods, "
Journal of Health and Human Behavior, Vol. III, Spring 1962,

2]ohn J. Boardman, Jr., "Utilization Data and the Planning Process, " in The Kaiser-
Permanente Medical Care Program: A Symposium, Anne R, Somers, ed., New York:
The Commonwealth Fund, 1971, p. 65.
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Changes in relative usage of Navy and civilian facilities are also subject to con-
siderable influence through Navy, DoD, and OCHAMPUS policy decisions. For example,
the Navy may adopt more or less liberal policies with respect to the issuance of certifi-
cates of nonavailability of Navy medical care to active duty dependents. Another example
is a reinterpretation of laws and regulations by OCHAMPUS in 1970 to greatly expand
coverage for plastic and esthetic surgery and another reinterpretation in 1971 restricting
coverage again. In 1970, OCHAMPUS reclassified intensive psychiatric day care and
certain outpatient surgery as "inpatient" care for payment purposes (rendering it less
expensive to beneficiaries) and waiving the requirement for a nonavailability certificate
for active duty dependents for such care. 1 (These changes will affect both absolute and
relative usage.) We have had, perforce, to address these issues. Whenever assumptions
had to be made about policies affecting the projected relative usage, we have tried to
specify the relevant assumptions. Should different assumptions be thought more appro-
priate or should important policy changes have been overlooked, the projections may be
altered accordingly.

What began as a simple descriptive examination of the use of Navy and civilian medical
facilities developed into a much longer and more difficult task than we had anticipated.
This was both because of the complex administrative and costs constraints influencing the
behavior of different classes of beneficiaries, and because of certain features of the
CHAMPUS data reporting system. Because the basic data on relative use presented in
table B-2 cannot validly be interpreted without awareness of these underlying factors, it
has been necessary to devote a considerable portion of the paper to a discussion of them.
The result has been a more detailed analysis of the choices made between civilian and
military medical care under complex constraints than has been done before, to the best
of our knowledge.

B. CONCLUSIONS

The major conclusions are as follows:

1. Active duty dependents. During each of the past five years, roughly half of all
hospital admissions have been in Navy facilities and half under CHAMPUS, It is believed
that this understates their usage of Navy facilities for total medical care, because they
probably use Navy outpatient care to a greater extent than civilian. In the future, a shift
toward greater use of Navy medical care is projected. Specifically, it is projected that
60 percent of this population will obtain medical care primarily from the Navy in FY 1973,
and 65 percent in FY 1974,

1Ofﬁce for the Civilian Health and Medical Program of the Uniformed Services
(OCHAMPUS), "14th Annual Report, " Calendar Year 1970, p. i.




2. Retired dependents. There has been an increasing use of the CHAMPUS program
by these dependents ever since they became eligible in 1967. The trend is expected to
continue and even accelerate. Moreover, CHAMPUS data understate their use of civilian
facilities. It is projected that in FY 1973, 44 percent of this population will be receiving
medical care primarily from the Navy, and that this will decline to 40 percent by FY 1974,

3. Retired personnel. This population makes the heaviest relative use of Navy
medical facilities; however, this usage has been declining steadily since CHAMPUS
eligibility in 1967, and the trend is expected to continue. CHAMPUS data understate total
civilian usage. It is projected that 67 percent of this population will receive their medical
care from the Navy in FY 1973 and 65 percent in FY 1974,

4. Dependents of both active duty and retired personnel use the CHAMPUS program
more heavily than their Army and Air Force counterparts for both inpatient and out-
patient care. The reasons for this are not known, but in the case of retired dependents,
lack of access to a Navy facility does not appear to be a reason. Retired personnel use
CHAMPUS to the same extent as Army and Air Force retirees.

5. Two objections frequently raised against increased use of CHAMPUS appear to be
invalid. These are that it would affect morale adversely and that the civilian sector would
be unable to accommodate any sizeable portion of the Navy's workload. A significant
portion of the total Navy workload could be shifted to the civilian sector, and in such a
manner that morale would be enhanced rather than impaired. The impact on particular
Navy medical facilities would vary greatly. Such a shift would entail substantially higher
costs to the government, and no judgment has been made about its desirability.

6. The behavior of Navy beneficiaries suggests that the "standards of service"
generally prevailing in the civilian sector (with respect to waiting times, impersonality of
care, etc.) are not worse than in Navy facilities. Rather, the opposite appears, to be the
case,

C. FACTORS AFFECTING CHOICE OF MEDICAL CARE

The choices made by the eligible population between Navy care and CHAMPUS cannot
be understood without some knowledge of the differing relative costs and administrative
constraints applicable to different classes of the population.

The original CHAMPUS legislation (known then as the Dependents' Medical Care

Program), became effective in December 1956, and applied only to active duty dependents.
It provided comprehensive inpatient care and limited outpatient care. DoD had previously
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estimated that about 40 percent of active duty dependents had been unable to avail them-
selves of military medical facilities. 1 In 1966, the CHAMPUS legislation expanded the
program in two major ways. Benefits were expanded to include most outpatient care, and
eligibility was extended to retirees and their dependents. The new provisions became
effective on 1 January 1967, except expanded outpatient care for active duty dependents,
which became effective 1 October 1966. The program provides for very comprehensive
inpatient and outpatient care, with virtually the same benefits as provided in military
hospitals. All beneficiaries continue to be eligible for care in military facilities.
CHAMPUS coverage for retirees and their dependents ends at age 65, at which time they
become eligible for Medicare.

1. Relative Costs to Beneficiaries

Table B-1 summarizes the cost-sharing features associated with CHAMPUS and
military medical care for active duty dependents on the one hand, and retirees and their
dependents on the other. For inpatient care in military facilities, the cost is virtually the
same for all beneficiaries and is nominal. For active duty dependents, the costs of in-
patient care under CHAMPUS are about the same as in military facilities, being slightly
higher under CHAMPUS for hospital stays of under 15 days. However, retirees and their
dependents pay 25 percent of the cost of inpatient care under CHAMPUS, Outpatient care
is rendered without charge to all beneficiaries in military facilities. Under CHAMPUS,
both groups must satisfy a deductible of $50 per person or $100 per family for outpatient
care, and additional amounts are subject to a 20 percent coinsurance feature for active
duty dependents and 25 percent for retirees and their dependents. Thus, both groups are
required to pay more for outpatient care under CHAMPUS than in military facilities, but
only retirees and their dependents pay more for inpatient care.

2. Supplemental Insurance

The substantial and growing use of hospital facilities under CHAMPUS by retired
dependents shown in table B-2 may, at first glance, seem surprising in view of the 25
percent coinsurance feature. However, for many of these dependents (and retirees) the
relative costs of using CHAMPUS rather than military hospitals are much lower than this,
and at the time of decision may even be zero. There are two reasons for this.

The first reason is that CHAMPUS is a "residual" insurance program, i.e., the law
requires that retirees and their dependents having other insurance provided either by law
or through employment must use those benefits before CHAMPUS can make any payment.

1Fra.nk Van Dyke and Robin Elliott, Military Medicare, submitted by Columbia University

School of Public Health and Administrative Medicine to the Department of Defense,
June 1969, p. 39.




TABLE B-1

BENEFICIARIES' SHARE OF COSTS,
CHAMPUS AND MILITARY FACILITIES

Type of facility

Military Civilian (CHAMPUS)
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