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1. Introduction

The steadily rising proportion of U.S. income spent on medical services confirms

the importance of a contemporary study of the market for physicians.  Expenditures on

physician services have increased from around 1.5 percent of GDP in 1951, where they

had been stable since the early 1930's, to just under 4 percent of GDP in 1993.  In a

market with such a rapidly expanding demand, the elasticity of supply of services is an

important factor in explaining increases in total expenditures, due to its effect on both the

price and quantity of physician services.  This paper examines the extent to which shifts in

demand for physicians services, caused by technical change and the growth of insurance

and third party payments, have affected the earnings and supply of physicians, and how
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supply response has contributed to the rise in total expenditures for physician services

through increases in the price and quantity of physician services.

Section 2 of this paper presents a general overview of the main trends in the

market for physicians -- physician stocks, expenditures for medical services, physicians’

costs, and entry into medicine.  Section 3 presents data on the earnings of physicians and

compares their historical economic outlook with that of lawyers, dentists, and college

graduates within a general discussion of the economic determinants of entry.

2. The Aggregate Market For Physician Services

Over the past 64 years, the market for physicians has undergone many changes.  In

terms of demand, important effects include a steady increase in the number of elderly

people, expansion of medical insurance coverage, growth of governmental involvement in

medical care financing, and technological advancements that have changed both the quality

and scope of medical services.  Meanwhile, on the supply side of the market, there has

been a massive increase in entry into the medical profession by both American medical

school graduates and foreign trained physicians.  Technological advancements have also

contributed to both supply and demand side movements by increasing the productivity of

physicians and the demand for improved medical care.  The net effect of these market

forces is an immense increase in the percentage of GDP spent on physician and allied

medical services.

The number of physicians increased at an almost constant rate of 1.5% from 1929

to the late 1950's, and then increased at about 3 % thereafter.  Before the 1950's, the
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doctor population ratio remained fairly constant at about 1.3 per thousand, so most of the

rise in these years was caused by a growing population.  However, the subsequent rise in

physicians per capita to 2.5 per thousand in the latter period indicates steady expansion in

the intensity of demand for physician services over the post 1960 period.

2.1 Demand

Table 1 shows the astonishing rise in the percentage of GDP spend on medical

services from 1930 - 1990.  The growth is concentrated on the 1960-90 sub period.  Much

of the growth in the latter period is attributable to growth in hospital and physician costs

(column 6) and in administrative costs, and other professional services (column 5).

Increases in physician earnings and drug expenses are more evenly distributed over the

entire 60 year period.  That they contributed less to growth is indicated by their declining

relative share of total medical spending.

The proportion of total income spent on medical services in column 1 of table 1

can be factored as follows:

where Docs is the number of physicians, Pop is population size, the earnings and expense

numbers refer to totals across all doctors and GDP is domestic product.  Put in this way,

expenditures per dollar of income depend on two margins. The extensive margin in the

number of doctors per capita.  The intensive margin is the amount of resources expended
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per doctor relative to patient income (GDP/Pop).  The intensive margin itself may be

partitioned into its components relating to the earnings per practitioner, hospital and office

expenses per practitioner, and all other expenses, including drugs, vision, administrative,

other out-of-hospital professional services, and nursing homes, all expressed relative to

per capita income.  Changes in  the components of the intensive margin reflect changes in

both price and quality of medical inputs all relative to their counterparts in the economy at

large.

The factorization in equation (1) allows us to decompose the change in the medical

expenses/GDP ratio, from on decade to another, into its four components.  This is shown

in table 2.  Each number in the table indicates how much the ratio of total expenses to

GDP would have changed in the decade had all other components remained at their

beginning-of-decade values.  For instance in the 1950's, expenditures per dollar GDP

increased by .88 percentage points, from table 1.  Had doctors per person as well as

hospital and office expenses and other expenses per physician relative to patient resources

remained constant, but physician earnings per unit population resources grown as it did

during that decade, the change in medical expenses/GDP would have been .19 percentage

points.  Similarly for the other numbers in that row.  Note that the sum total of the effects

in 1950-60 is .85 and differs from the "true" figure of .88 due to "interactions" and the use

of finite differences over the decades.  These deviations are small and are ignored.

For the entire 1930-90 period, changes in the doctor-population ratio -- the

extensive margin -- account for a little more than half of the change in expenditure per

GDP dollar, and changes in resources per physician relative to income account for slightly
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less than half.  But the total change is not evenly distributed across the decades.  The

changes are much larger after 1960 than before.  With the intensive margin (resources per

unit income) hospital and office hospital and office expenses show the most persistent

rates of increase, though "other" has become very important in the 1980's.  Physician's

earnings relative to per capita income has small or even negative effects since 1960.2  But

relative physician numbers were rapidly increasing over this period as well.  Evidently both

"quantities" and "quality" of medical resources accounted for the increasing amounts of

income spent on medical services.

The marked shift in the composition of per physician expense toward capital and

non physician services in table 2 is dramatically shown in figure 1.  From 1930 to the mid-

1960's physician's costs as a proportion of receipts fell and physician earnings accounted

for an increasing share of their operations.  This pattern changed abruptly in 1967, when

costs relative to earnings increased markedly.  It should be that hospital and nursing home

expenses also increased substantially after the mid 1960;s, so the rising trend in figure 1

does not merely reflect substitution between office and hospital care.  Rather, hospital and

office care move in the same direction.

2.2 Entry

The increased demand for medical services has had large effects on entry into the

medical profession, both from American medical schools and the licensure of foreign
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trained physicians, which consist of American graduates of "approved" offshore and

Canadian schools as well as immigrant physicians.  The annual flows into medicine are

shown in figure 2.

Several aspects of these patterns are notable:

First, there is a cyclical pattern in medical school graduation in the forties followed

by a marked increase in the early and mid-1950's.  The 1940's rise in enrollments reflects a

combination of schooling delays caused by the War and G.I. bill subsidies to medical and

other kinds of education.  However, more than a war time phenomenon is involved since

the capacity of the medical education system grew substantially in the 1950's, far above its

prewar level.  Apparently at least some experts thought that rising demand was permanent.

Second, is the huge rise in entry in the 1970's.  Entry of foreign trained medical

graduates increased by a factor of 3.5 in a four year period 1969-73.  During the 1970's

the rise in U.S. medical school graduates doubled.  Though the increase was more spread

out over the entire decade, much of it too occurred in the early 1970's.  The build up of

graduates in this period is associated with the well-known baby-boom post-war birth

cohorts.  College enrollments and entrance into all skilled professions increased greatly as

the number of students available to choose them increased.  However, the fact that

physician immigration increased so dramatically in the early 1970's indicates that factors

unrelated to cohort size effects played important roles in entry over the period.

Third, medicine was almost exclusively male up to the early 1970's.  In the mid-

1970's many women entered medical and by 1990 more than one third of medical school
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graduates were women.  Women have entered on such a scale that they now have replaced

male entrants, whose absolute numbers have steadily fallen since the mid-1980's.

The four-fold increase in the annual flow of entrants in figure 2 was

accommodated by important changes in the industrial organization of medical education.

Adjustments occurred on three margins.  The number of medical schools increased by 45

percent and class size per school doubled (from 60 to 120).  Entry of foreign trained

physicians also increased greatly, from practically nothing in the 1930's to more than 5000

at its peak in 1974.

Figure 3 shows the growth in the number and size of U.S. schools.  The growth in

numbers is smoother than the growth of class size but none the less occurs mostly in a few

distinct phases.  Until 1950 there was no expansion in the number of schools.  The number

of new schools started to increase in the 1950's, but really took off in the 1970's and again

in the early 1930's.  The desirability of medical school expansion was widely discussed in

the profession in the late 1950's and much of the later 1970-85 expansion was financed by

large construction subsidies form the federal government, largely to state university

affiliated institutions, as well capitation grants per student for subsequent enrollments.

Changes in class size would be more flexible in accommodating short-term

fluctuations compared with school numbers.  This is also shown in figure 3.  For example,

the post World War II spurt in enrollments was largely accomplished by short-term

variation in students per class among a relatively fixed number of schools.  Similarly, we

see class size tending to lead expansion of numbers in several episodes as would be

expected from adjustment cost theory.  However, increasing class size played an important
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role in the long-run expansion of medical school output.  This too basically occurred in

two jumps in the early 1950's and then again in the decade of the 1970's.

The data on entry of foreign trained medical graduates reflects two forces.  One is

off-shore schools predominately attended by U.S. citizens who intend to practice in the

U.S.  The other is foreign trained in-line foreign physicians who immigrate to the U.S.  We

would expect the latter source to serve as more of a safety valve, in the sense of a quicker

speed of response, than offshore schools catering to American students, which might

behave more as an adjunct to American schools.  Both sources serve to buffer American

schools from transitory shocks in the demand for training.

Figure 4 depicts entry as a proportion of existing stocks of physicians.  This shows

a remarkably cyclical pattern, perhaps not uncharacteristic of non human investment goods

subject to long production delays such as commercial real estate.  In markets such as

these, there is a tendency for "new construction" to occur in waves, with concentrated

"boom" periods in which capacity is built up faster than capacity utilization, followed by

more fallow periods when utilization rises and new construction falls, until capacity

utilization gets large enough to encourage another construction boom.  The 1950's and

1970's expansions in U.S. medical school in some ways follows that kind of pattern.

Figure 4 also shows the time series pattern of applications per enrollee.  This too

exhibits “cycles” but they are somewhat out of phase with the other series, suggesting that

different mechanisms were at work in different periods.  Specifically, the rise in applicants

per place in school in the late 1940’s and early 1950’s probably reflects supply limitations.

Medical school expansion was stagnant during the war, while demand for medical
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education was built up by deferral of potential students during military service and

attractive G.I. Bill subsidies for study after the War.  Applications then fell as medical

school capacity was built up in the 1950’s.

The 1970’s cycle shows a different pattern.  Here applicants per place in school

expands prior to the later capacity build up.  However, its rise in the 1970’s is followed by

sharp increases in capacity as well as substantial entry of foreign trained doctors.   Though

related applications fell with the rise in physician stocks, the different timing suggests that

entry in the 1970’s was driven more by increased demand for medical services, compared

to the 1950’s, which were indicative of supply adjustment in physician production.

3. Earnings

The changes in demand for medical services and entry patterns of physicians were

accompanied by marked changes in physician earnings.  Figure 5 shows average annual

real earnings of specialized doctors and several comparison groups expressed in 1994

dollars.  Figure 6 shows relative earnings of specialized doctors compared to the other

groups.  Real earnings of all groups increased on a sustained basis up to the early 1970's,

but have flattened out over the last 25 years.  All groups show a characteristic decline in

the 1970's and recovery in the 1980's.  Though figure 6 shows that these patterns differ

among groups.  We use imputed specialists earnings in these comparisons because the

composite of specialists and non specialists has changed so much over the years.  The

mean earnings of all physicians increased faster that is shows in the figures because the
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proportion of higher paid specialists increased over time.  However, by 1970 or so, the

difference vanishes because such a high proportion of doctors are specialists.

Perhaps the most notable feature of figure 6 is that the earnings of physicians

relative to college graduates shows a sustained trend increase over the years and an even

more remarkable increase in the latter half of the 1980's.  Much of this trend reflects

systematic changes in the average quality of college and medical school graduates over

time.  In the 1930's, indeed even after World War II medical school entrants accounted for

as much as 7 percent of all college graduates.  By 1970 this had fallen to 2 percent as

college participation increased enormously in the general population, and as college

education changed from a focus on specific professional and pre-professional training to

more general education.  Figure 7 gives some quantitative evidence on standardized test

scores.  MCAT scores show a continuous increase from 1953 to 1983, while SAT scores

dropped significantly in the 1960's and 1970's.  Note the general trend in law entrance

exam scores (LSAT) parallels that for doctors, though there have been a few departures in

the two series in recent years.

Our earnings figures refer to annual earnings unadjusted for work hours.  It is well

known that rate of return estimates of doctors based on annual earnings are biased upward

because doctors work longer hours than other groups.  On average doctors work 17

percent longer hours per week than lawyers and 34 percent longer than college graduates

and dentists.  At this time our time series data are not sufficiently complete to trace annual

changes for all groups.  The data we do have indicates that hours of doctors increased

four percent from the late 1970's to the 1990's.  Similar patterns occur among lawyers.
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We are not sure what happened to hours worked by college graduates over this period,

but it is clear that hours adjustments cannot nearly account for the remarkable increase in

relative earnings of doctors in the 1980's.  The 1986 tax law and reduction in marginal

rates among top earners is probably more important.  Detailed examination of various data

sources reflecting different weights of top earners suggests that the tax laws can explain at

most 50 percent of the rise in real relative earnings from 1986 to 1993, but even half of the

indicated increase in figure 6 during that period is a change of remarkable proportions.  It

should be noted that relative wages of registered nurses grew substantially in the 1980's.

Figure 8 presents relative human capital values based on cross-section age earnings

profiles of these groups using a 5 percent rate of interest.  Similar patterns occur when

interest rates of 10 and 15 percent are used.  The age-earnings adjustments in these

calculations effectively standardize the relative earnings comparisons for relative changes

in the age compositions of these groups over time.  Comparison with figure 7 reveals that

the age-standardized lifetime wealth measures show similar time series movements as

relative wages.  Apparently the relative age compositions of higher earnings older

practitioners compared to lower earnings younger ones changed much the same across

groups.  The baby boom demographics were common to all and dominate the picture.

Another important feature of figures 6 and 8 is the absence of trend in relative

earnings of doctors relative to lawyers and dentists.  Here the relative test scores in figure

7 makes it doubtful that changes in relative quality of entrants among these groups would

produce much in the trends of relative earnings.  Notice that the sustained increase in

relative earnings of doctors and lawyers fro the 1930's to 1958.  Part of this is attributable
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to the fact that doctors earnings declined much more than other skilled professions in the

depression and some of the increase is accounted for by rebound from abnormally low

levels.  However, it is clear that physicians saw a windfall jump to their earnings in the mid

1940’s.  Following this massive jump, doctor’s earnings declined relative to law for a

twenty year period, 1958-78.  Relative demand for legal services evidently increased at a

rapid pace over this period, just as medical services.

3.1 The Economic Determinants of Entry

Figures 9 and 10 offer some insight into both the substitutability of potential

market entrants across law and medicine, and to the economic determinants of entry into

these professions.  As can be seen in figure 9, entry into medicine relative to entry into law

closely follows the lagged movement of the earnings of physicians relative to lawyers.

In the early part of this data set, the labor market for professional services seems to

be demand driven.  Shifts in relative aggregate demand for physician services causes a

shock to the relative earnings of physicians, and subsequently imposes pressures on the

movements of entrants across the medical and law professions as entrants respond to the

new market incentives.  As can be seen, when the relative earnings of physicians jumped

upwards in the mid 1940’s, relative entry swung over towards medicine.  Thus, figure 9

offers an important explanation for the sudden rise in entry into medicine beginning in the

early 1950’s that was documented in section 2.2.  The subsequent decline in medical entry

relative to law entry over the subsequent 20 years is explained by a corresponding fall in

the earnings of physicians relative to lawyers.  Note that pre and post shock levels of both
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physician earnings relative to lawyer earnings and physician entry relative to lawyer entry

are approximately equal.

Although shocks to supply were clearly important in explaining labor market

movements in the latter part of figure 9, it is interesting that these shocks did not favor

physicians relative to lawyers.  In fact, during the massive rise in medical entry in the early

1970’s, entry into medicine actually fell slightly relative to law.  It is clear that the rise in

entry in the 1970’s was part of a larger labor market movement which favored the

professions.

Figure 10 plots physician lifetime earnings relative to lawyers against entry into

medicine relative to law.  It is possible to view this graph as a relative supply “curve”.

The substitutability of labor across these professions is indicated by the positive slope of

the curve.  The implied elasticity of near 1.5 across these professions is consistent with a

competitive theory of supply, with premium prices inducing greater entry.  In light of the

dire forecasts for the future economic prospects of doctors, many have found the recent

rise in medical school applications puzzling.  But doctors relative earnings have grown

enormously in the past 10 years (in spite of declines in the last year or two), and these

observations fall neatly on the long-run supply curve of doctors in figure 10.  There is no

puzzle here: young doctors have been responding in a predictable way to their

opportunities.
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