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Abstract Background. Efforts at physician-payment
reform in the United States have focused largely on the
relative incomes of primary care physicians and special-
ists, who more often have procedure-based practices.
Comparisons of the incomes of physicians and other pro-
fessional groups have received less attention.

Methods. We used standard financial techniques to
determine the return on educational investment over a
working lifetime for five groups of professionals: primary
care physicians, specialist physicians, dentists, attorneys,
and graduates of business schools.

Results. In current dollars, the difference in the aver-
age future hourly income between a given professional
and a high-school graduate of the same age, after educa-
tional expenses are subtracted (average hours-adjusted
net present value of the educational investment) was
greatest for specialist physicians and attorneys; dentists
and businesspeople had intermediate values; and pri-

WO arguments pervade discussions of physician-

payment reform in the United States. The first is
familiar — that physicians’ income is unfairly distrib-
uted and that there are particular disparities between
generalists and specialists.'™ The second is that physi-
cians’ income is too high in general.>” Although much
empirical work supports the first argument, few stud-
ies have dealt with the second.

Society might use a number of objective standards
to evaluate the appropriateness of physicians’ income
in the United States: historical comparisons, compari-
sons with physicians’ incomes in other countries, or
comparisons with the incomes of other professionals.®
Using the last method, we evaluated the return on
educational investment for people in business, the law,
dentistry, and medicine. Within medicine, primary
care and procedure-based specialties were considered
separately.

METHODS
Overview

We used standard financial-analysis techniques to compare the
return on educational investment for various professions. To a large
extent, options for graduate school, and thus career options, are
determined by academic performance at the college level (measured
by grade-point averages and standardized test scores). Different
professional schools require different standardized tests for appli-
cants, the scores of which are not interchangeable. Therefore, we
examined the 1991 mean enrollment-weighted college grade-point
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mary care physicians had the lowest value. The annual
yield on the educational investment over a working life
(hours-adjusted internal rate of return) was 15.9 percent
for primary care physicians, as compared with 29.0 per-
cent for businesspeople, 25.4 percent for attorneys, 20.9
percent for specialist physicians, and 20.7 percent for den-
tists. A sensitivity analysis showed that primary care phy-
sicians did less well in terms of the return on investment
than the other groups even when we varied the assump-
tions in our model widely and that specialist physicians did
less well than attorneys working in law firms and dental
specialists.

Conclusions. Students can expect a poorer financial
return on their educational investment when they choose a
career in primary care medicine than when they choose
a procedure-based medical or surgical specialty, busi-
ness, the law, or dentistry. (N Engl J Med 1994;330:
1280-6.)

averages for graduate-school entrants in several professions in order
to identify the groups for which we would gather and compare data
on income.

The grade point is a scale from 0 to 4, on which 4 equals a grade
of A, or “excellent.” We sought comparison groups with a mean
grade-point average that closely approximated that of 1991 medical
school entrants (3.42).%'° To identify a comparison group for busi-
ness schools, we examined the mean grade-point average (3.37) of
students entering the top 20 graduate schools of business, as listed
by Business Week magazine.'"'? The mean grade-point average for
law schools approved by the American Bar Association is 3.27; that
of the most competitive 50 percent of law schools is 3.43."* The
mean grade-point average for dertal schools approved by the
American Dental Association is 3.02; the average for the most com-
petitive 10 percent is 3.41.'° Limitations on the available data pre-
vented us from examining the incomes of law and dental students
from the top schools only; therefore, we used data for all dentists and
attorneys in our analysis.

Measures of Return on Investment

We examined two measures of the return on educational invest-
ment that could be expected by a high-school graduate (age, 18
years) who was choosing among five professional careers (law, busi-
ness, dentistry, primary care medicine, and procedure-based spe-
cialty medicine). We used an established method of adjusting for
differences in the average number of hours worked in each profes-
sion." The net present value of the educational investment, adjust-
ed for the average number of hours worked, is the current value of
the difference in the future hourly wage between that of a high-
school graduate and that of a given professional, after all education-
al expenses are subtracted (hours-adjusted net present value). The
internal rate of return is the annual yield on the educational invest-
ment over a working lifetime, expressed as a percentage and adjust-
ed for the average number of hours worked (hours-adjusted internal
rate of return).

We assumed a fixed working lifetime, from high-school gradu-
ation to 65 years of age. Although some people may choose to work
longer, the income contribution of the additional vears is trivial in
our method of analysis. We assumed that students completed their
four-year undergraduate education and graduate education (of var-
iable length) without interruption and were employed during the
summers not spent in school. All graduates of professional schools
were assumed to be employed in their profession. We also assumed
that inflation had an equal effect on income, tuition, the cost ol the
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Glossary

Cash flow per hour The flow of money per hour to or from a
person or firm. In this analysis, annual cash flow per hour (CF)
is defined as the annual income after expenses (Y) minus
annual educational expenses (E) and annual opportunity
costs (O), divided by the annual number of hours worked (H),
as defined in the following equation:

Y-E-O
sl =l
. H

Opportunity cost The value of available alternatives that
must be forgone in order to achieve a particular goal. In this
analysis, the opportunity cost is the income that could be
gained by starting work immediately after high school and is
the same for all the professional groups.

Discount rate The rate at which income is reduced in value
for each year after high-school graduation. The discount rate
reflects the greater value of a dollar received today, as com-
pared with a dollar received in the future. The values differ
because today's dollar can be invested to produce an imme-
diate return. A discount rate of 5 percent, for example, means
that a dollar received in one year is considered to be worth
$0.95 and a dollar received in two years, $0.902. Because of
its influence on net present value, the discount rate is varied
in our analysis to reflect a range of reasonable possibilities.

Hours-adjusted net present value The difference in the cur-
rent value of the future hourly wage between a given profes-
sional and a high-school graduate of the same age, after all
educational expenses are subtracted. It is calculated as the
sum of the annual values for cash flow per hour (CF) over a

number of periods (j, from 0 to the nth period), discounted at a
particular rate of alternative investment (i), to the present peri-
od, as shown in the following equation:

n CF,
NPV(CF) = ¥ -
i=o (1 +i)

where NPV denotes the net present value.

Cumulative hours-adjusted net present value The sum of
the net present values each year from the completion of high
school to a specified age, adjusted for the number of hours
worked in a year.

Average hours-adjusted net present value The cumulative
net present value, presented as an average over a working
lifetime, adjusted for the number of hours worked in a year.

Hours-adjusted internal rate of return A measure of the
annual yield on an investment. It is defined as the annual
interest rate (r) that equalizes the negative and positive cash
flow (the flow of money to and from a person or firm) per hour
(CF) on the educational investment over its duration by
weighting them according to when they occur; j denotes the
number of periods, from 0 to the nth period. It can be ex-
pressed by the following equation:

CF,

||M;|

=0 (1+p*?

In our analysis, negative cash flows occur in earlier periods
and positive cash flows occur later.

debt incurred in financing education, and purchasing power; there-
fore, we did not attempt to account for future inflation in our model.
All data on cost and income are expressed in 1990 dollars.

Definitions and Sources of Data
Direct Costs

Direct educational costs comprise tuition, fees, educational sup-
plies, and room and board. We assumed that students entered high-
er education free of debt and without savings, so that all educational
costs needed to be earned or borrowed. All summer earnings were
assumed to be used to offset educational costs, and remaining ex-
penses were assumed to be covered by nondeductible student loans
(at 8 percent interest with a 15-year term, with repayment begin-
ning the year after graduation). Although some students may not
have had to borrow, this method reflects the opportunity costs of
depleting existing resources. All groups were assumed to have an
undergraduate tuition of $3,760 per year (the enrollment-weighted
median tuition cost at all U.S. undergraduate institutions in 1990'%)
and $9,108 per year for nontuition expenses in undergraduate and
graduate school (as budgeted in 1990 by the Guaranteed Student
Loan Program, a government program subsidizing student loans, in
its assessment of the financial needs of unmarried men). Table |
summarizes total tuition,'"'*'® expenses, and annual loan repay-
ment according to the degree obtained — that is, the direct costs of
professional education.

Opportunity Cost

The opportunity cost is the income a person could have generated
had he or she not pursued higher education. Thus, the opportunity
cost was defined as the income of a high-school graduate employed
full-time. We obtained the median pretax income of high-school
graduates from the Bureau of the Census.'® Opportunity costs were
considered to be the same for all professions and all ages.

Income and Hours

Using Becker's method,™ we assumed that the summer earnings
of undergraduate and graduate students in all groups were one
quarter ol the annual mcome of high-school graduates of similar
age il the educational schedule allowed summer employvment (it

does not for second-year and third-year medical and dental stu-
dents). We also assumed that preprofessional students spent as
many hours in education and summer employment as high-school
graduates spent in full-time employment.?!

Incomes for people in business were calculated from data on
starting incomes for graduates of the top 20 business schools — the
target comparison group.'” The average age-adjustment factor in
the other professions was then used to calculate these incomes over a
working lifetime. This methed produced a conservative estimate of
income for this group, which peaked at an annual salary of $115,700
at 45 years of age. The average number of hours worked by busi-
ness-school graduates was derived from the appropriate quintile for
income in the /992 Green Book of the House Ways and Means Com-
mittee.?!

For attorneys, the only available age-specific data on income and
hours were for those in law firms. Before 40 years of age, 60.9
percent of nonfederal attorneys in private practice work in law firms
(i.e., firms with more than two partners); after they reach 40 years
of age the comparable figure is 47.3 percent.”? The 1991 Survey of
Law Firm Economics™® provides data on total compensation and billa-
ble hours, after practice expenses are deducted, for attorneys not
employed by the federal government who work in law firms. The
actual number of hours worked by attorneys was estimated at 110
percent of the median number of billable hours, thus allowing for
the additional time needed to administer the firm.?® We assumed
that after lawyers had been associated with a firm for five years, they
became partners. We obtained age-specific data on cash compensa-
tion for nonsupervisory attorneys not working in law firms from
Langer.* These data were combined with the data on attorneys in
law firms to produce a weighted median income for all attorneys.
We used data on the number of hours worked from the law-firm
study for all attorneys, since similar data for attorneys not in law
firms were not available.

The median age-specific incomes and the number of hours spent
in patient care for dentists not employed by the federal government
were obtained from the 1991 Survey of Dental Practice of the American
Dental Association.”

For physicians, we used the minimal postgraduate training peri-
ods required for board certification and assumed that residencies
were completed without interruption. Median incomes of resident
physicians were obtained from Evans®; median incomes and the
number of hours spentin patient care, after expenses, by physicians
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not employed by the federal government
were obtained from Gonzalez.”” We conser-
vatively assumed that residents worked the
same number of hours as attending physi-
cians in the same specialty. We defined pri-
mary care medicine to include general or
family practice, general internal medicine,
and pediatrics. We defined procedure-based
specialty medicine to include surgery, ob-
stetrics and gynecology, radiology, anesthe-
siology, and the subspecialties of internal
medicine.
The age-specific data on income and the
" number of hours spent in patient care were
compiled according to specialty, with data
on subspecialists combined. Although we
were unable to find age-specific data on in-
come and hours for general internists and
medical subspecialists, we calculated con-
version factors for incomes (0.9 for general-
ists and 1.3 for specialists) and hours worked
(0.995 for generalists and 1.005 for special-
ists) from data compiled by the American
Medical Association®® and applied these to
the age-specific data on all internists com-
bined to obtain age-specific estimates for
generalists and specialists within internal
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Table 2. Income, Opportunity Cost, Hours Worked, and Cash Flow, According to Age
and Profession.*

VARIABLE AGE (YR)
19-24 25 26 27-29  30-35  36-45  46-55  56-64
Annual income ($)
Business 3,550 61,900 62,300 72,900 96,000 110,100 108,800 102,600
Law 3,550 5,830 53,500 58,500 86,200 117,600 135,200 131,500
Dentistry 3,550 0 0 48,000 76,000 97,900 100,200 80,900
Procedure-based spe- 3,550 0 0 26,800 113,200 208,800 208,900 169,200
cialty medicine
Primary care medicine 3,550 0 0 31,500 80,200 104,400 117,700 108,600
Annual opportunity cost 14,200 23,300 23,300 23,300 24,400 30,300 32,600 30,500
Hours worked annuallyt
Business 2,300 2,520 2,520 2,520 2,520 2,520 2,520 2,520
Law 2,300 2,300 1,937 2,025 1,995 1,893 1,755 1,574
Dentistry 2,300 2,300 2,300 1,613 1,613 1,613 1,613 1,613
Procedure-based spe- 2,300 2,300 2,300 2,479 2,479 2,730 2,618 2,488
cialty medicine
Primary care medicine 2,300 2,300 2,300 2,506 2,506 2,674 2,667 2,544
Annual cash flow per
hour ($)F
Business -463 11.75 1194 16.14 2485 3025 30.24 28.62
Law -463 -7.60 1069 1270 2632 4370 5856 64.28
Dentistry -4.63 -10.13 -10.13 7.42 2409 37.20 41.88 3124
Procedure-based spe-  —4.63 —10.13 -10.13 —3.98 30.44 6246 6731 5575
cialty medicine
Primary care medicine —4.63 —10.13 -10.13 -2.03 16.95 2475 31.88  30.68

medicine. No comparable information on
pediatric subspecialists was available; there-
fore, we included all pediatricians, including
subspecialists, in the primary care group.
Because of their small number, the inclusion
of pediatric specialists is likely to increase
only slightly the income of primary care
physicians. To estimate the income and
hours worked for primary care physicians
and specialists, we weighted the data for
each specialty according to the number of
physicians currently in practice.”

Table 2 summarizes the costs, income, and number of hours
worked annually according to age and profession. Greater detail is
provided for the beginning of a professional’s career to demonstrate
the effect of the length of education and educational costs on the
time required to begin to make money.

full-time.

Sensitivity Analysis

Our results are dependent on both the assumptions we made and
the accuracy of the available data. We performed a sensitivity anal-
ysis to examine the effect of varying disputable aspects of the analy-
sis within a plausible range of possibilities (Table 3). Aggregate

Table 1. Direct Costs of Professional Education.*

BusINESs-
VARIABLE PEOPLE ATTORNEYS DeNTISTS PHYSICIANS
Length of education (yr) 6 7 8 8
Total tuition and fees ($) 43,200 44,700 57,300 62,500
Room, board, and supplies 54,600 63,800 72,900 72,900
($)
Total direct cost ($) 97,800 108,500 130,200 135,400
No. of summers worked 6 7 6 6
Total summer earnings ($) 21,300 27,100 21,300 21,300
Total amount borrowed ($) 76,500 81,400 108,900 114,100
Annual loan repayment ($) 8,900 9,500 12,700 13,300

*Costs are rounded to the nearest $100. Tuition and fees include the costs of all undergrad-
uate and graduate education. The annual wition at all undergraduate institutions was assumed to
be $3,760. The annual cost of room, board, and supplies was assumed to be $9.108. The annual
summer income was assumed to be $3,553 up to the age of 25 years and $5,827 thereafier. The
summer befare college was included in the number of summers worked The amount of student
loans repaid annually was calculated on the basis of 8 percent interest over 15 years. Data on
tition and fees for businesspeople are from Miller'"; those for attorneys from Bobrow 1. those
for dentists, from the Amencan Dental Association'’: and those for physicians, from the
Association of American Medical Colleges.'®

*The ages from 19-24 years encompass college and the first two years of graduate school. Ages 25 and 26 are the third
and fourth years of graduate education; students in dentistry and medicine have no income for these years because they
do not have summer vacations during their clinical years. We assumed residency-training periods of one year for general
practice; three years for family practice, general internal medicine, and pediatrics; four years for obstetrics and gynecology,
anesthesiology, and radiology; five years for medical subspecialties; and six years for surgical specialties. Depending
on the length of their postgraduate training, physicians may begin practice as early as the age of 28 years or as late as
the age of 33. The annual opportunity cost is equal to the average income of a high-school graduate who is employed

+For dentists and physicians, only the hours spent in patient care are included.
+Cash flow is the amount of money paid to or by a person. Here it is defined as income minus opportunity costs and annual
loan repayment, divided by the number of hours worked.

data for incomes in business beyond the first year after graduation
from business school are not available; therefore, we assumed that
subsequent income growth would parallel the average growth rate
for the other professions. We reexamined the data using 80 per-
cent and 120 percent of our initial estimate of income for business-
people.

Although the data on annual income for attorneys included those
in both law firms and other types of practice, the available data for
the number of hours worked applied only to atterneys in law firms.
To estimate a lower limit of the rate of return, we used the same
income data, but we assumed that the average number of hours for
all attorneys was 125 percent of that reported for attorneys in law
firms. To estimate an upper limit, we repeated the calculations
using our initial estimate of hours worked and the data on income
for attorneys in law firms, which was higher than the income for all
attorneys.

The data on hours spent in patient care by dentists indicated a
relatively short work week (assuming four weeks of annual vacation
and 33.6 hours per week in direct patient care). Therefore, we esti-
mated a lower limit for the internal rate of return on investment by
including all the hours spent in professional activities (38.2 hours
per week). Our upper estimate for dentistry was based on data on
income and hours worked for dental specialists.

Finally, for physicians, we considered the effect of including all
the hours spent in professional activities (about 59 hours per weck
for both primary care and specialist physicians) in the analysis,
instead of including only hours spent in patient care (about 54
hours per week).

REsuLTs

Figure | shows the average hours-adjusted net
present value of the educational investment for the
different professional groups. For comparative pur-
poses, the educational investment of a high-school
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Table 3. Results of the Sensitivity Analysis.

Hours-ADJUSTED Hours-ApJusTeD
INTERNAL RATE NET PRESENT

PROFESSION AND VARIABLE OF RETURN (%) VALUE ($)*
Business

80% Estimated income 23.26 4.47

Initial estimate 28.96 6.68

120% Estimated income 33.65 8.89
Law

125% Reported hours 23.93 8.31

Initial estimate 25.35 9.53

Law firms only 271.92 13.55
Dentistry

All professional hours included 19.69 5.93

Initial estimate 20.73 6.72

Specialists only 27.06 12.46
Procedure-based medicine

All professional hours included 20.23 9.44

Initial estimate 20.88 10.39
Primary care medicine

All professional hours included 15.28 3.97

Initial estimate 15.91 4.4]

*Discounted at 5 percent.

graduate would have a net present value — by defini-
tion — of $0.00 at all discount rates, since there would
be no further investment in education. Thus, this fig-
ure represents the current value of the future hour-
ly wage, above and beyond that of a high-school grad-
uate, after all educational expenses are subtracted.
Physicians in procedure-based specialties and attor-
neys have considerably higher returns on their in-
vestment over a working lifetime than dentists and

businesspeople; the return for primary care physi-
cians is much less than for all other groups.

Figure 2 shows the cumulative hours-adjusted net
present value for the five professional groups over a
working lifetime, discounted at 5 percent (to reflect
the reduction in the value of future income as com-
pared with present income). At any particular age,
this figure reflects the current cumulative value of
the educational investment per hour worked. Because
of their relatively short training period, business-
people quickly begin to make money. After completing
residency, both groups of physicians advance, al-
beit at different rates. Specialist physicians surpass
attorneys and people in business in return on invest-
ment at 39 years of age. Primary care physicians
advance more slowly and never approach the other
groups in the cumulative net present value of their
educational investment. The cumulative annual cash
flow for primary care medicine remains about 33
percent lower than that for dentistry and business,
and about 50 percent below procedure-based spe-
cialty medicine and law over the later years of
practice.

Figure 3 shows annual hours-adjusted internal rates
of return on the initial educational investment over
a working life. Primary care physicians have an an-
nual return of 15.9 percent on their educational
investment, as compared with 20.7 percent for den-
tists, 20.9 percent for specialist physicians, 25.4

12
. 5% Discount

10 4+ D 7.5% Discount
@ D 10% Discount
=
s 87T
>
€
e8]
w
e 64
o
@
z
S
o 4T
)
>
<

2 .

0

Procedure-Based Law Dentistry Business Primary Care
Specialty Medicine Medicine

Figure 1. Average Hours-Adjusted Net Present Value of the Educational Investment, According to Profession, at Three Different
Discount Rates.

The net present value of the educational investment is the difference in the current value of the future hourly wage between a given

professional and a high-school graduate of the same age, after educational expenses are subtracted. The values shown in the figure

have been adjusted for the average number of hours worked in a year. Discount rates reflect the lower value of a dollar received in the

future, as compared with one received today. At a discount rate of 5 percent, for example, income and expenses are reduced in value by
5 percent for each year after high-school graduation.
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Figure 2. Cumulative Hours-Adjusted Net Present Value of the Educational Investment (Discounted at 5 Percent), According to Age and
Profession.

Cumulative net present value is the sum of the net present values for the years from the completion of high school to a specified age. The

values shown have been adjusted for the average number of hours worked in a year. The trend lines begin with graduation trom

professional school and reflect the cumulative direct costs and opportunity costs of education at that time. Businesspeople graduate first

(age, 24 years), followed by attorneys (25 years) and then dentists and physicians (26 years). Because of the relatively low income and

high debt load of resident physicians, their cumulative hours-adjusted net present value continues to drop during training. The years from
graduation through 40 years of age and from 40 to 65 years of age are shown separately.

percent for attorneys, and 29.0 percent for business-
school graduates.

The sensitivity analysis (Table 3) indicates that,
regardless of the comparison selected or the measure
used, the returns for primary care physicians persist-
ently trail those for the other professional groups.
Based on the initial estimates, procedure-based medi-
cine had the best net present value of the invest-
ment in education. Assuming that undergraduate
grade-point averages accurately predict relative per-
formance in future careers, it may be more accurate to
compare physicians with graduates of the top law
schools (attorneys practicing in law firms) and dental
schools (dental specialists). In this comparison, spe-
cialist physicians did less well than attorneys in law
firms and dental specialists on both measures of
return. The average net present value for primary care
physicians was about one third of that for those
groups.

DiscussionN

Using conventional accounting techniques, we de-
termined the financial return a high-school graduate
could expect on his or her educational investment in
professional training in several fields. The results of
this analysis confirm a widely held belief that an in-
vestment in professional education leads to substantial
financial rewards.

Although all the professions we studied are well re-
warded, the relative income of the groups varied with
the measure we used. Attorneys and those in business
had the highest internal rate of return on their invest-
ment, whereas attorneys and specialist physicians had
the highest net present value of their investment. Pri-
mary care physicians had the poorest financial results

of the five groups studied. This finding did not change
even when a sensitivity analysis was performed to ex-
amine the effect of varying key aspects of the analysis.

The difference in the relative standing of the
groups, depending on the measure, has a simple expla-
nation. Internal rates of return are sensitive to early
earnings. Thus, the relatively brief period of training
and the earlier increase in income for attorneys and
those in business account for their high rate of return.
The second measure — net present value — is more
sensitive to absolute income levels over the course of a
career. An earlier investigation'* found that attorneys
had a considerably lower internal rate of return than
physicians. This 1985 study, however, was based on
data through 1980. The results were influenced in
large measure by the assumption that the income of
the average attorney was only 40 percent that of the
average physician.

There are several limitations to our approach. First,
our results are dependent on the data available. The
relative financial performance of specialist physicians,
for example, varies with the assumptions used in the
model (Table 3). The sensitivity analysis demonstrat-
ed that primary care physicians have a relatively poor
financial return on their investment when we used a
wide range of assumptions. Second, the return on in-
vestment for each group is what could be expected by
a student today, given current costs and incomes. To
the extent that these data change over time, so will
estimates of return. Nevertheless, we believe current
data are the most relevant for students who are now
considering professional careers. Third, the returns on

investment are based on medians. Students who can
more precisely define their future costs (for example,
the titon at a particular law school) and their future






