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Background: Disparities in remuneration between pri-
mary care and other physician specialties may impede
health care reform by undermining the sustainability of
a primary care workforce. Previous studies have com-
pared annual incomes across specialties unadjusted for
work hours. Wage (earnings-per-hour) comparisons could
better inform the physician payment debate.

Methods: In a cross-sectional analysis of data from 6381
physicians providing patient care in the 2004-2005 Com-
munity Tracking Study (adjusted response rate, 53%), we
compared wages across broad and narrow categories of phy-
sicianspecialties.Tobit and linear regressionswere run.Four
broad specialty categories (primary care, surgery, internal
medicine and pediatric subspecialties, and other) and 41
specific specialties were analyzed together with demo-
graphic, geographic, and market variables.

Results: In adjusted analyses on broad categories, wages
for surgery, internal medicine and pediatric subspecial-
ties, and other specialties were 48%, 36%, and 45% higher,

respectively, than for primary care specialties. In ad-
justed analyses for 41 specific specialties, wages were sig-
nificantly lower for the following than for the reference
group of general surgery (wage near median, $85.98): in-
ternal medicine and pediatrics combined (−$24.36), in-
ternal medicine (−$24.27), family medicine (−$23.70),
and other pediatric subspecialties (−$23.44). Wage rank-
ings were largely impervious to adjustment for control
variables, including age, race, sex, and region.

Conclusions: Wages varied substantially across physi-
cian specialties and were lowest for primary care
specialties. The primary care wage gap was likely con-
servative owing to exclusion of radiologists, anesthesi-
ologists, and pathologists. In light of low and declining
medical student interest in primary care, these findings
suggest the need for payment reform aimed at increas-
ing incomes or reducing work hours for primary care
physicians.
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N UMEROUS STUDIES1,2 HAVE

documented substantial
income disparities be-
tween primary care and
other physician special-

ties. Such disparities may impede health
care reform by undermining the sustain-
ability of a vigorous primary care work-
force. The need to address the generalist-
specialist income gap is based on several

lines of research and debate. First,
generalist physicians may provide more
cost-effective care than subspecialists.3,4 Re-
ducing costs is critical to solving the health
care crisis.5 Second, health seems to be bet-
ter and more equitably distributed among
groups in geographic regions with higher

ratios of generalists to specialists.3,6 Third,
a critical shortfall in the number of US
medical students entering generalist ca-
reers is looming.7 Although the causes of
this shortfall are multifactorial, reimburse-
ment of generalists relative to subspecial-
ists has contributed to recent rapid de-
clines in medical student interest in
generalist careers.8-12 Thus, many policy-
makers believe that reforming the pay-
ment system to include greater incen-
tives for generalists might increase the
overall value of medical care to patients
and, ultimately, society as a whole.13-15

Arising implicitly from these issues is the
need for information regarding the rela-
tive value placed by society on services pro-
vided by generalist and subspecialist phy-
sicians. Considerable data are available that
rank physician specialties by annual in-
come, which is one potential indicator of
relative valuation.1,16-23 However, some data
in these studies were collected from physi-
cians employed in medical schools16,17,22 and
from nonrepresentative community prac-
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titioner samples,18 limiting the ability to generalize their find-
ings. In addition, many of the data in these studies were
collected a decade or more ago,1,17,19 before the ascen-
dancy of managed care, and most separately ranked only
a handful of different specialties. Furthermore, most pre-
vious studies (with 1 exception20) adjusted for either few
or none of the covariates associated with physician in-
come, such as age and sex.

Perhaps most important, annual income may not be
the most useful indicator of physician value because it
does not account for significant variations in the num-
ber of work hours among specialties.21-23 Physician wages
(earnings per hour) may offer a more useful and intui-
tive metric for relative valuation of specialties. In addi-
tion, lower income and more hours worked per week have
been linked with physician job dissatisfaction,24 which,
in turn, has been linked with undesirable patient out-
comes,25 strikes,26 medical problems for physicians them-
selves,27 and leaving the practice of medicine.28

To better inform the physician reimbursement de-
bate, we examined differences in wages across physi-
cian specialty categories using recent (2004-2005) data
from the nationally representative Community Track-
ing Study (CTS) physician survey29 after controlling for
known sociodemographic, community, and practice cor-
relates of physician remuneration. We compared wages
among 4 aggregated generalist and subspecialist physi-
cian categories (primary care, surgery, internal medi-
cine and pediatric subspecialties, and all others) and across
41 disaggregated specialties.

METHODS

DATA

Respondents were a representative sample of physicians who
participated in round 4 (2004-2005, the latest years available)
of the CTS physician survey.29 Physicians responding to the CTS
resided in the continental United States, practiced patient care,
and were not employed by the federal government. The sur-
vey followed a complex sampling design of 60 communities se-
lected with weights proportional to population size from strata
defined by geographic region, community size, and whether
the community was metropolitan or nonmetropolitan. Some
hospital-based specialists, such as radiologists, anesthesiolo-
gists, and pathologists, and all residents and fellows were ex-
cluded, whereas primary care physicians and responders to pre-
vious survey rounds were oversampled.29 The overall response
rate was 53% in 2004-2005.29

The CTS data set included information on 6628 physicians
in 2004-2005. We required valid (nonmissing) answers for in-
come, hours, and annual weeks worked and for all control vari-
ables. We restricted the analysis to physicians who reported at
least 20 hours but not more than 100 hours per week and who
reported at least 26 weeks worked per year. We reasoned that
these restrictions would enhance the interpretability and ro-
bustness of the results by limiting outliers. These restrictions
reduced the analysis sample to 6381.

DEPENDENT VARIABLES

Annual income from medical practice was measured as pretax
income, net of all practice expenses, to include malpractice in-
surance. Because income was measured before taxes, it was not

take-home pay. The CTS physician survey contained an upper
limit of $400 000 (n=378; weighted percentage=7.5%) and a
lower limit of $0 (n=28; weighted percentage=0.5%). Work
hours were measured per week via self-report of the number
of hours worked in the week before the survey. Work hours
included what the CTS referred to as “all medically related ac-
tivities,” which included what the CTS denoted as “direct pa-
tient care, administrative tasks, and professional duties.” Weeks
worked measured the number of weeks worked per year. We
created “wages per hour” using the methods described in the
“Statistical Methods” subsection.

SPECIALTY VARIABLES

Specialty codes classified physicians according to the specialty or
subspecialty in which they reported spending the most time
weekly. To enhance the integrity of findings, we combined spe-
cialty classifications with fewer than 20 respondents into related
specialty classifications to achieve a minimum of 20 respon-
dents in each of the resulting 41 specialty classifications.

We created 4 broad specialty categories: primary care, sur-
gery, internal medicine and pediatric subspecialties, and all
other specialties. Primary care included pediatrics, geriatrics,
family practice, internal medicine, general practice, and inter-
nal medicine and pediatrics (combined). Surgery contained
neurologic, plastic, orthopedic, otolaryngologic, thoracic, uro-
logic, general, and vascular surgery; obstetrics/gynecology;
and other surgical. Internal medicine and pediatric subspecial-
ties included allergy and immunology, hematology and oncol-
ogy, gastrointestinal, cardiovascular, nephrology, rheumatol-
ogy, pulmonary critical care, pulmonary, endocrinology,
infectious diseases, critical care internal medicine, hospital-
ists, medical oncology, neonatal and perinatal, and other pedi-
atric subspecialties. The final category, other medical,
included radiation oncology, physical medicine and rehabili-
tation, occupational medicine, emergency medicine, adult and
child psychiatry, pediatric emergency, neurology, ophthal-
mology, and dermatology.

CONTROL VARIABLES

We selected control variables based on a review of the medi-
cal and economic literature and classified variables as physi-
cian characteristics, community factors, and practice fac-
tors.30 Physician characteristics included age, sex, race,
whether board certified, and whether graduated from a for-
eign medical school. Community factors included residence
in areas with less than 200 000 population (approximately
9% of the sample) and residence in 9 regions of the country
(previously defined).24 Practice factors included practice own-
ership, whether employed by a medical school, and experi-
ence with managed care. The 3-level CTS practice ownership
variable was parameterized with 2 dummy variables, full owner
(sole proprietor) and part owner (partner), using nonowners
as the reference category. The physician’s experience with
managed care was captured by the variable “percentage of rev-
enue from managed care,” which we expressed in 20 percent-
age point units.

STATISTICAL METHODS

Stata 1131 was used for statistical analyses. Survey design ef-
fects arising from unequal probability sampling, stratification,
and clustering were accounted for by using weighting and sur-
vey data analysis procedures in Stata. In the multivariable analy-
sis, control variables were accounted for in Tobit and least
squares regressions.32
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The CTS questionnaire did not allow physicians to report
income values lower than $0 or greater than $400 000. How-
ever, in reality, some might have had negative income in a
given year (perhaps owing to business expenses), and others
may have had incomes greater than $400 000. The Tobit
regression was designed for just such “limited” or “cen-
sored” variables.32 Tobit regression can be used to generate
predicted values below and above the limits based on covari-

ates in the model. We, therefore, (1) ran Tobit regressions
for incomes, with all specialty variables and control variables
as covariates; (2) obtained individual conditional expecta-
tions of income given the maximum likelihood estimates of
regression coefficients and the residual standard deviation,
the individual’s covariate values, and knowledge of the cen-
sored response value; and (3) used these adjusted condi-
tional expected values in place of censored response values
at $0 and $400 000. To construct wages, we divided annual
income by the product of number of weekly work hours and
number of reported weeks worked per year.

General surgery was chosen as the reference category for
specialty comparisons because its sample size was reasonably
large (n=202) and was near the middle of specialties when
ranked by mean wages. Linear regressions were used when wage
was the dependent variable. The Tobit income regression model
was used to impute incomes for values left censored at $0 (n=23)
or right censored at $400 000 (n=369) and included all the co-
variates in the wage regression and covariates for work hours
and annual weeks worked.

RESULTS

Table 1 provides frequencies and percentages for binary
variables. We also obtained estimates on continuous vari-
ables. Tobit-adjusted mean annual income was $187 857
(2004-2005 dollars), mean number of weekly work hours
was 53.1 (median=50; mode=60), and mean number of
weeks worked was 47.3 (median=48; mode=48).

Table2 provides frequencies for specialties and ranks
them based on population-weighted wages without ad-
justment for control variables. From highest to lowest
wages, the ordering of the broad categories was as fol-
lows: surgery, other medical, internal medicine and pe-
diatrics subspecialties, and primary care. Wages for sur-
gery were 52% higher, for internal medicine and pediatric
subspecialties were 40% higher, and for other special-
ties were 46% higher than for primary care specialties.

In the ranking results for 41 specific specialties in
Table 2, the top 2 specialties (significantly different from
general surgery) were neurologic surgery (wage=$132,
P� .05) and radiation oncology (wage=$126, P� .01).
The bottom 2 specialties were internal medicine and pe-
diatrics (combined) (wage=$50, P� .01) and other pe-
diatric subspecialties (wage=$52, P� .01). Data on mean
weekly hours are also provided, with general surgery again
used as the reference category.

Table 3 provides the results of a linear regression of
wages on the broad categories together with control vari-
ables. Coefficients on broad categories indicate how much
more the mean wage is in that category compared with
primary care, adjusted for control variables. In general,
results on broad categories were similar to those that did
not account for control variables: surgery ($29.00 more
than primary care, P � .01), other medical ($27.13,
P� .01), and internal medicine and pediatrics subspe-
cialties ($21.59, P� .01)

Table 3 also reports results on control variables. We
found that age groups younger than 45 to 54 years re-
ported statistically significantly lower wages than did those
45 to 54 years. No race category was statistically signifi-
cant from non-Hispanic whites except for the combined
group for “other” and “missing.” Wages for women were

Table 1. Characteristics of Physician Respondents
to the 2004-2005 Community Tracking Study

Variable
Unweighted

Frequency, No. Unweighted %a

Entire sample 6381 100
Dependent variables

Income, $
�50 000 434 6.80
50 000-99 000 745 11.68
100 000-149 000 1617 25.34
150 000-199 000 1362 21.34
200 000-249 000 874 13.70
250 000-299 000 512 8.02
�300 000 837 13.12

Work hours, No.
�50 3496 54.79
51-60 1666 26.11
�61 1219 19.10

Control variables
Age �35 y 342 5.36
Age 35-44 y 1963 30.76
Age 45-54 y 2214 34.70
Age 55-64 y 1323 20.73
Age 65-74 y 432 6.77
Age �75 y 107 1.68
White non-Hispanic 4728 74.09
Black non-Hispanic 259 4.06
Hispanic, all races 328 5.14
Asian, Pacific Islander,

other, non-Hispanic
817 12.80

Missing race 249 3.90
Male sex 4617 72.36
Female sex 1764 27.64
New England 515 8.07
Middle Atlantic 983 15.41
East North Central 1061 16.63
West North Central 211 3.31
South Atlantic 1362 21.34
East South Central 234 3.67
West South Central 679 10.64
Mountain 397 6.22
Pacific 939 14.72
Rural/town 793 12.43
Board certified 5834 91.43
Foreign medical school graduate 1288 20.18
Full owner, sole proprietor 1924 30.15
Part owner, partner 1419 22.24
Not an owner or partner 3038 47.61
Employed by a medical school 597 9.36
0%-20% of revenue from

managed care
1841 28.85

21%-40% of revenue from
managed care

1622 25.42

41%-60% of revenue from
managed care

1240 19.43

�60% of revenue from
managed care

1678 26.30

aDue to rounding, percentages do not total 100.
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approximately $9 less than those for men (P� .01). Being
a partner in private practice was positively associated with
wages ($14; P� .01), whereas current employment in a
medical school was negatively associated with wages
(−$18; P� .001). The Figure summarizes the wages for
the 4 broad categories before and after adjustment for con-
trol variables and indicates that adjustment did not ap-
preciably alter estimated wages.

Table 4 ranks 41 specific specialties. The highest sta-
tistically significant coefficients indicate that the wages for
physicians in neurologic surgery, radiation and medical on-
cology, dermatology, orthopedic surgery, and ophthalmol-
ogy reported $17 to $50 more per hour than physicians in
general surgery. The specialties with the lowest wages in-
cluded internal medicine and pediatrics (combined), in-
ternal medicine, family medicine, general practice, other
pediatric subspecialties, general practice, geriatric medi-
cine, and clinical care internal medicine (−$18 to −$24).

A rank correlation coefficient was calculated that com-
pared rankings before and after control variables were
added to the regressions, that is, Table 2 vs Table 3 rank-
ings of the 41 specialties. The coefficient was 0.98
(P� .001), suggesting few differences in rankings.

Table 2. Broad Categories and Specialties Ranked
by Wages, Unadjusted for Control Variables

Broad Category and Specialty Frequency

Mean
Hourly

Wage, $

Mean
Hours,

No.

Broad categories
Surgery 1064 92.10a 59.0a

Other medical 1302 88.08a 47.4a

Internal medicine and pediatric
subspecialties

836 84.85a 57.9a

Primary care [Reference] 3179 60.48 51.2
Specialties

Neurologic surgery 22 132.33b 58.0
Radiation oncology 42 126.32a 52.9a

Medical oncology 47 114.21 60.2
Plastic surgery 51 113.78 54.3b

Allergy and immunology 54 111.71c 48.7a

Thoracic surgery 20 110.45b 64.9
Orthopedic surgery 167 107.93a 60.6
Ophthalmology 180 103.63b 51.7a

Dermatology 97 102.68c 44.9a

Hematology and oncology 21 100.17 55.0b

Other surgical subspecialties 32 99.77 62.2
Cardiovascular diseases 145 93.74 59.7
Gastroenterology 113 93.27 56.8c

Otolaryngology 81 93.00 54.6b

Neurology 91 92.52 51.5a

Physical medicine and rehabilitation 68 91.69 46.4a

Emergency medicine 391 87.47 47.4a

Nephrology 49 86.61 58.2
General surgery [Reference] 202 85.98 60.6
Urology 91 85.62 58.2
Occupational medicine 52 84.71 44.0a

Obstetrics and gynecology 365 83.40 57.1c

Vascular surgery 33 80.47 68.0b

Rheumatology 34 78.28 52.6a

Pulmonary critical care medicine 29 76.32 61.5
Neonatal and perinatal medicine 62 75.86 64.8
Psychiatry 294 72.24b 44.7a

Hospitalists 36 71.84c 60.3
Pulmonary diseases 55 71.67c 63.0
Endocrinology 37 71.65 47.7a

Pediatrics 729 69.24b 45.1a

Critical care internal medicine 23 68.84b 67.5b

Child and adolescent psychiatry 58 67.36b 46.3a

Infectious diseases 36 66.26b 52.1
Pediatric emergency medicine 29 65.76 41.1a

Family practice 1309 58.25a 52.2a

Internal medicine 974 58.18a 54.3a

General practice 88 57.55a 47.8a

Geriatric medicine 31 56.84a 52.8a

Other pediatric subspecialties 95 51.62a 55.7b

Internal medicine and pediatrics 48 49.90a 57.0

aP� .01 compared with primary care (for broad category comparisons) or
with general surgery (for specialty comparisons).

bP=.01 to .05 compared with general surgery.
cP=.05 to .10 compared with general surgery.

Table 3. Linear Regression Results for Broad
Categories and for Control Variables, With Wage
as the Dependent Variablea

Covariate Regression Coefficient (95% CI)

Broad categories
Primary care Reference
Surgery 29.00 (23.78 to 34.21)b

Internal medicine and pediatric
subspecialties

21.59 (15.05 to 28.14)b

Other medical 27.13 (22.64 to 31.62)b

Control variables
Age �35 y −10.55 (−16.03 to −5.07)b

Age 35-44 y −7.02 (−11.99 to −2.04)b

Age 45-54 y Reference
Age 55-64 y 0.91 (−4.41 to 6.23)
Age 65-74 y 0.58 (−8.15 to 9.31)
Age �75 y 2.69 (−15.65 to 21.02)
White, non-Hispanic Reference
Black, non-Hispanic −2.70 (−13.01 to 7.61)
Hispanic, all races 4.04 (−4.89 to 12.96)
Asian, Pacific Island, other,

non-Hispanic
2.96 (−3.60 to 9.53)

Missing race −10.80 (−20.98 to −0.62)c

Female sex −9.45 (−13.26 to −5.64)b

New England 0.30 (−7.04 to 7.64)
Middle Atlantic −1.64 (−5.97 to 2.68)
East North Central 2.27 (−2.56 to 7.09)
West North Central 5.71 (−4.78 to 16.19)
South Atlantic Reference
East South Central 3.54 (−5.75 to 12.83)
West South Central 4.38 (−0.86 to 9.62)
Mountain 3.12 (−5.04 to 11.28)
Pacific 1.22 (−4.79 to 7.23)
Rural/town −7.23 (−12.66 to −1.79)b

Board certified 12.52 (5.19 to 19.85)b

Foreign medical school
graduate

0.62 (−4.21 to 5.44)

Full owner, sole proprietor −1.86 (−6.93 to 3.21)
Part owner, partner 14.42 (8.81 to 20.02)b

Not an owner or partner Reference
Employed by a medical school −17.97 (−23.39 to −12.56)b

Percentage of revenue from
managed care, 20 percentage
point units

−0.12 (−1.55 to 1.31)

Intercept 53.19 (44.41 to 61.97)b

Abbreviation: CI, confidence interval.
aThe F test for the entire regression was significant (P� .01).
bP� .01.
cP=.01 to .05.
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COMMENT

Considerable debate surrounds the disparity in pay
among different physician specialties, particularly
between primary care physicians and special-
ists.14,15,33,34 Annual income and resource-based relative
value units have been used as indicators of physician
remuneration; however, neither directly accounts for
work hours and weeks worked. Thus, these wage
rankings may provide a more complete picture than
previously available of the value society currently
places on physician specialties.

In the analyses of the 4 broad groups of specialties,
and after adjusting for confounders, we found that the
wages of physician specialists were approximately 36%
to 48% higher than were those of primary care physi-
cians. In the disaggregated adjusted analyses of 41 spe-
cialties, we found that specialties with statistically higher-
than-average wages perform surgery (neurologic,
orthopedic, or ophthalmologic), deploy sophisticated
technologies (radiation oncology), or administer expen-
sive drugs in office settings (oncology). Lower-paid spe-
cialties are largely nonprocedural (ie, cognitive) as they
rely on talking to and examining patients. The major ex-
ception is critical care internal medicine.

This study’s data and design can be compared with
those of other studies. Until 2003, the American Medi-
cal Association published its annual Physician Socioeco-
nomic Statistics bulletin, which contained information on
income across specialties.21 Using these American Medi-
cal Association data from 1993-1998 for income, Dorsey
et al19 found the following income ranking for some
broadly defined specialties for which we have defini-
tional matches: orthopedic surgery ($323 000), urology
($245 000), otolaryngology ($242 000), general surgery
($238 000), ophthalmology ($225 000), obstetrics and gy-
necology ($224 000), dermatology ($221 000), emer-
gency medicine ($183 000), neurology ($172 000), in-
ternal medicine ($158 000), pediatrics ($138 000),
psychiatry ($134 000), and family practice ($132 000).
For these same specialties, we found urology to be much
lower and dermatology to be somewhat higher.

Bodenheimer et al1 used data from the Medical Group
Management Association to rank numerous specialties,
a broadly defined primary care group (family practice,
internal medicine, and pediatrics), and a specialties group
(14 specialties, including obstetrics/gynecology). In 2004,
the specialties group income was 83.5% higher than the
primary care group income.

The Bureau of Labor Statistics (BLS) used large data
sets to estimate income for a handful of specialties.23 The
BLS ranking for 2005 was general surgery ($282 504),
obstetrics/gynecology ($247 348), psychiatry ($180 000),
internal medicine ($166 420), pediatrics ($161 331), and
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Figure. Wages for the 4 broad specialty categories before and after
adjustment for control variables. Error bars represent 95% confidence
intervals.

Table 4. Linear Regression Results for Specialties Adjusted
for Covariates, With Wage as the Dependent Variablea

Covariate Regression Coefficient (95% CI)

Neurologic surgery 50.39 (14.69 to 86.08)b

Radiation oncology 42.65 (17.92 to 67.38)b

Medical oncology 31.66 (−4.69 to 68.01)c

Plastic surgery 29.26 (−2.72 to 61.25)c

Allergy and immunology 23.15 (−4.06 to 50.37)c

Thoracic surgery 22.70 (4.09 to 41.32)d

Dermatology 21.54 (5.95 to 37.12)b

Orthopedic surgery 20.42 (5.31 to 35.53)b

Ophthalmology 17.02 (1.69 to 32.35)d

Hematology and oncology 15.28 (−16.52 to 47.07)
Other surgical subspecialties 13.41 (−10.95 to 37.76)
Physical medicine and

rehabilitation
11.18 (−22.15 to 44.51)

Neurology 8.73 (−12.60 to 30.07)
Gastroenterology 7.68 (−7.36 to 22.72)
Otolaryngology 7.17 (−13.49 to 27.83)
Cardiovascular diseases 6.37 (−8.60 to 21.34)
Emergency medicine 5.35 (−7.58 to 18.28)
Vascular surgery 3.37 (−19.31 to 26.06)
Obstetrics and gynecology 2.96 (−9.19 to 15.11)
Occupational medicine 2.23 (−11.38 to 15.84)
General surgery Reference
Urology −0.19 (−17.59 to 17.21)
Nephrology −2.00 (−18.28 to 14.28)
Neonatal and perinatal medicine −6.01 (−19.88 to 7.87)
Hospitalists −7.14 (−20.50 to 6.23)
Rheumatology −7.64 (−26.80 to 11.52)
Endocrinology −7.82 (−26.19 to 10.55)
Psychiatry −8.54 (−20.69 to 3.62)
Pulmonary critical care medicine −8.89 (−35.22 to 17.44)
Child and adolescent psychiatry −12.05 (−27.03 to 2.92)
Pediatric emergency medicine −12.81 (−43.26 to 17.64)
Pediatrics −12.96 (−26.96 to 1.05)c

Pulmonary diseases −14.01 (−28.81 to 0.79)c

Critical care internal medicine −18.14 (−33.81 to −2.47)b,d

Infectious diseases −19.51 (−34.45 to −4.57)b,d

Geriatric medicine −19.55 (−35.15 to −3.95)b,d

General practice −21.94 (−38.89 to −4.99)b,d

Other pediatric subspecialties −23.44 (−38.24 to −8.64)b

Family practice −23.70 (−33.87 to −13.53)b

Internal medicine −24.27 (−35.30 to −13.25)b

Internal medicine and pediatrics −24.36 (−38.34 to −10.38)b

Abbreviation: CI, confidence interval.
aThe F test for the entire regression was significant (P� .01). All the

control variables in Table 3—age through revenue from managed care—are
also included in this regression but are omitted from this table in the interest
of brevity.

bP� .01.
cP=.05 to .10.
dP=.01 to .05.
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family practice ($156 010). The present ranking is simi-
lar but places obstetrics/gynecology ahead of the others
on this short BLS list.

The present findings are broadly consistent with those
of these previous studies and surveys. However, each of
these studies and surveys has limitations. The most re-
cent American Medical Association data are from 2001.21

The Dorsey et al19 data are from the 1990s. Medical school
salaries (from the Medical Group Management Associa-
tion) are unlikely to represent most physicians not em-
ployed in medical schools. The BLS produces estimates
only for a handful of specialties. Physician salary sur-
veys that do not contain a larger scientific purpose may
not be representative of the nation.18 In addition, few stud-
ies and rankings adjust for more than a few of the co-
variates that are well-known predictors of income, such
as age and sex; most do not control for any covariates.
Most important, we are not aware of any studies that di-
rectly account for work hours and annual weeks of work
that simultaneously rank more than 10 specialties.

The low relative remuneration of generalist physi-
cians has been observed in several previous studies1,16-20

ranking specialties by annual income, each of which used
data from different sources. Although the relative posi-
tions among specialties were similar in the present rank-
ing to those in rankings based on annual income, the mag-
nitude of the differences between generalist and other
specialties was somewhat smaller in the present study.
In addition, the wage (earnings-per-hour) analyses re-
sulted in a substantially lower remuneration ranking for
general internal medicine than have previous annual in-
come–focused analyses. Given the central role of gen-
eral internists in caring for the growing population of older
patients with complex chronic illnesses,7,35 these find-
ings may be a harbinger of future problems in caring for
America’s aged. These findings underscore the impor-
tance of accounting for hours worked in considering the
relative valuation of physician specialties by society.

Some might interpret these findings as reflecting la-
bor markets responding to supply and demand. How-
ever, market forces are constrained in the regulated phy-
sician environment.36 In addition, experts have projected
substantial shortfalls in numbers of primary care physi-
cians in the near future,8-12 a potential threat to the health
of the American public.3,6 Furthermore, earlier re-
search8-12 has repeatedly demonstrated that perceived re-
muneration is a significant predictor of medical student
specialty choice. In this context, the present findings
suggest that legislators, health insurance administra-
tors, medical group directors, health care plan manag-
ers and executives, residency directors, and health
policymakers should consider taking action to
increase incomes or reduce work hours for specialties
near the bottom of the wage ranking list, particularly
generalist specialties.

Regarding findings of interest for control variables, we
found that the previously documented sex gap in phy-
sician remuneration persists.20,37 On the other hand, the
lack of significant associations between race and physi-
cian wages in the present analyses was encouraging, sug-
gesting that medicine may be achieving wage parity for
minorities.38

The present study has some possible limitations. A sig-
nificant limitation is that the CTS excluded radiologists,
anesthesiologists, and pathologists, and the results,
thereby, compress the gap between generalists and sub-
specialists. In addition, the data are self-reported. How-
ever, almost all large, nationally representative data sets
rely on self-reported income and hours. The data are cross-
sectional, precluding confident assertions regarding causal
relations. We considered using the longitudinal nature
of the CTS but ultimately rejected that strategy, realiz-
ing that too few physicians would change specialties to
meet the requirement of a minimum of 20 physicians per
specialty. Moreover, only 29% of the sample is available
for all 3 earlier rounds of data collection. Other con-
cerns are that survey response rates may differ across spe-
cialties and that the overall response rate is 53%. How-
ever, CTS administrators believe that these data are
representative of physicians in the nation,29 and similar
rankings based on career satisfaction with many special-
ties have been published.24

The work hours variable is limited; it captured only
total hours per week, not variability across day, swing,
or night shifts or for weekends or weekdays; neither did
we allow hours on call to be included in work hours. In
addition, we could adjust only for hours worked and not
for intensity of work (which has numerous compo-
nents, including patients seen per hour). Moreover, the
hours variable included administrative tasks and profes-
sional duties. Future researchers may want to limit hours
to direct patient care only, but we believe that all medi-
cally related activities are relevant. Although the CTS code-
book was not explicit, we assumed that “professional du-
ties” included teaching and research.

A few specialties in the sample had few incumbents,
including pediatric emergency medicine (n=29), tho-
racic surgery (n=20), critical care internal medicine
(n=23), hematology and oncology (n=21), and neuro-
logic surgery (n=22). Caution should be exercised when
interpreting the results of these specialties.

Despite these possible limitations, note that previous
researchers20,24,30 have found these data to be reliable. In
addition, the present specialty rankings are broadly con-
sistent with those in studies of physician income, and the
results on many covariates (age, sex, and rural/town) are
also consistent with those of other studies inside and out-
side of medicine.20,24,28

Finally, the question of whether obstetrics/
gynecology should be regarded as primary care is con-
troversial. In the primary analysis, we excluded obstetrics/
gynecology from the broad category of primary care.
However, in sensitivity analyses, we found that moving
obstetrics/gynecology to primary care modestly in-
creased the unadjusted disparity between primary care
and general surgery and marginally decreased the unad-
justed disparity between primary care and the other 2
broad categories. More important, however, we agree with
Rosenblatt et al39 and Fink et al40 that obstetrics/
gynecology does not represent the full spectrum of pri-
mary care.

In conclusion, we found that wages varied substan-
tially across physician specialties. The wage rankings were
largely impervious to adjustment for control variables,
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including age, sex, race, and region. By accounting for
differences in number of work hours and number of weeks
worked per year, these findings provide a more complete
picture of disparities in remuneration in various physi-
cian specialties than has previously been available. As such,
they will help inform the contentious health and payment
reform debate and will also offer much needed guidance
to medical students, medical school and residency pro-
gram faculty, practicing physicians, health plan adminis-
trators, and health policymakers, among others.

Accepted for Publication: March 11, 2010.
Correspondence: J. Paul Leigh, PhD, Department of Pub-
lic Health Sciences, University of California Davis School
of Medicine, TB 168, Davis, CA 95616-8638 (pleigh
@ucdavis.edu).
Author Contributions: Dr Leigh had full access to all the
data in the study and takes responsibility for the integ-
rity of the data and the accuracy of the data analysis. Study
concept and design: Leigh, Tancredi, Jerant, and Kravitz.
Acquisition of data: Leigh, Tancredi, and Kravitz. Analy-
sis and interpretation of data: Leigh, Tancredi, Jerant, and
Kravitz. Drafting of the manuscript: Leigh and Jerant. Criti-
cal revision of the manuscript for important intellectual con-
tent: Leigh, Tancredi, Jerant, and Kravitz. Statistical analy-
sis: Leigh and Tancredi. Obtained funding: Leigh.
Administrative, technical, and material support: Leigh. Study
supervision: Leigh.
Financial Disclosure: None reported.
Funding/Support: This study was funded in part by grant
1 R01 H008248-01 from the National Institute for Oc-
cupational Safety and Health (Dr Leigh) and by grants
from the University of California Davis Office of the Vice
Chancellor for Research (Drs Tancredi and Kravitz).
Role of the Sponsor: The funding sources had no in-
volvement in the design and conduct of the study; the
collection, management, analysis, and interpretation of
the data; or the preparation, review, and approval of the
manuscript.

REFERENCES

1. Bodenheimer T, Berenson RA, Rudolf P. The primary care-specialty income gap:
why it matters. Ann Intern Med. 2007;146(4):301-306.

2. Lasser KE, Woolhandler S, Himmelstein DU. Sources of U.S. physician income:
the contribution of government payments to the specialist-generalist income gap.
J Gen Intern Med. 2008;23(9):1477-1481.

3. Baicker K, Chandra A. Medicare spending, the physician workforce, and benefi-
ciaries’ quality of care. Health Aff (Millwood). 2004(suppl Web Exclusives):
W184-97.

4. De Maeseneer JM, De Prins L, Gosset C, Heyerick J. Provider continuity in fam-
ily medicine: does it make a difference for total health care costs? Ann Fam Med.
2003;1(3):144-148.

5. Goldman DP, Sood N. Rising medicare costs: are we in crisis? Health Aff (Millwood).
2006;25(5):w389-w392.

6. Starfield B, Shi L, Macinko J. Contribution of primary care to health systems and
health. Milbank Q. 2005;83(3):457-502.

7. Colwill JM, Cultice JM, Kruse RL. Will generalist physician supply meet de-
mands of an increasing and aging population? Health Aff (Millwood). 2008;
27(3):w232-w241.

8. Ebell MH. Future salary and US residency fill rate revisited. JAMA. 2008;300(10):
1131-1132.

9. Kiker BF, Zeh M. Relative income expectations, expected malpractice premium
costs, and other determinants of physician specialty choice. J Health Soc Behav.
1998;39(2):152-167.

10. Newton DA, Grayson MS, Thompson LF. The variable influence of lifestyle and
income on medical students’ career specialty choices: data from two U.S. medi-
cal schools, 1998-2004. Acad Med. 2005;80(9):809-814.

11. Thornton J. Physician choice of medical specialty: do economic incentives matter?
Appl Econ. 2000;32(11):1419-1428.

12. Weeks WB, Wallace AE. Long-term financial implications of specialty training
for physicians. Am J Med. 2002;113(5):393-399.

13. HR 3962, 111th Cong, 1st Sess (2009).
14. Arvantes J. Expert panel calls for Medicare payment reform. AAFP News Now.

November 5, 2008.
15. Nonnemaker L, Thomas S, Dubow J. Physician Payment: Current System and

Opportunities for Reform. Washington, DC: AARP Public Policy Institute; 2009.
16. Desmarais W. Report on Medical School Faculty Salaries 2006-2007. Washing-

ton, DC: Association of American Medical Colleges; 2008.
17. Studer-Ellis E, Gold JS, Jones RF. Trends in US medical school faculty salaries,

1988-1989 to 1998-1999. JAMA. 2000;284(9):1130-1135.
18. Terry K. Exclusive survey: earnings: good news for primary care income. Med

Econ. 2008;85(15):30-33.
19. Dorsey ER, Jarjoura D, Rutecki GW. Influence of controllable lifestyle on recent

trends in specialty choice by US medical students. JAMA. 2003;290(9):1173-
1178.

20. Shih YC, Konrad TR. Factors associated with the income distribution of full-time
physicians: a quantile regression approach. Health Serv Res. 2007;42(5):1895-
1925.

21. Smart DR, Sellers J; Division of Survey and Data Resources. Physician Charac-
teristics and Distribution in the US, 2008 edition. Chicago, IL: American Medical
Association; 2008.

22. 2009 Physician Compensation Survey, by the American Medical Group Asso-
ciation (AMGA). http://www.cejkasearch.com/compensation/amga_physician
_compensation_survey.htm. Accessed June 10, 2009.

23. Bureau of Labor Statistics. Occupational outlook handbook, 2010-11 edition: phy-
sicians and surgeons. http://www.bls.gov/oco/ocos074.htm. Accessed June 10,
2009.

24. Leigh JP, Kravitz RL, Schembri M, Samuels SJ, Mobley S. Physician career sat-
isfaction across specialties. Arch Intern Med. 2002;162(14):1577-1584.

25. Katz A. Better outcome means more job satisfaction: pilot project in Winnipeg
and Halifax to enhance physician-patient communication. Can Fam Physician.
1999;45:218-220.

26. Kravitz RL, Shapiro MF, Linn LS, Froelicher ESS. Risk factors associated with
participation in the Ontario, Canada doctors’ strike. Am J Public Health. 1989;
79(9):1227-1233.

27. Faragher EB, Cass M, Cooper CL. The relationship between job satisfaction and
health: a meta-analysis. Occup Environ Med. 2005;62(2):105-112.

28. Landon BE, Reschovsky JD, Pham HH, Blumenthal D. Leaving medicine: the con-
sequences of physician dissatisfaction. Med Care. 2006;44(3):234-242.

29. Williams S, Potter F, Diaz-Tena N, Strouse R. Statistical Design and Tracing for
the Community Tracking Study Physician Survey. Washington, DC: Center for
Studying Health System Change; 2006.

30. St Peter RF, Reed MC, Kemper P, Blumenthal D. Changes in the scope of care
provided by primary care physicians. N Engl J Med. 1999;341(26):1980-1985.

31. StataCorp LP. Stata Statistical Software: Release 11. College Station, TX: Stata-
Corp LP; 2009.

32. Cameron AC, Trivedi PK. Microeconometrics: Methods and Applications. New
York, NY: Cambridge University Press; 2005.

33. Baicker K, Chandra A. Cooper’s analysis is incorrect. Health Aff (Millwood). 2009;
28(1):w116-w118.

34. Cooper RA. States with more physicians have better-quality health care. Health
Aff (Millwood). 2009;28(1):w91-w102.

35. Weiss KB. Managing complexity in chronic care: an overview of the VA state-
of-the-art (SOTA) conference. J Gen Intern Med. 2007;22(suppl 3):374-
378.

36. Folland S, Goodman AC, Stano M. The Economics of Health and Health Care.
New York, NY: Pearson Prentice Hall; 2004.

37. Sasser AC. Gender differences in physician pay: tradeoffs between career and
family. J Hum Resources. 2005;40(2):477-504.

38. Kaufman BE, Hotchkiss J. The Economics of Labor Markets. 7th ed. New York,
NY: Thompson-Southwest; 2005.

39. Rosenblatt RA, Hart LG, Baldwin LM, Chan L, Schneeweiss R. The generalist role
of specialty physicians: is there a hidden system of primary care? JAMA. 1998;
279(17):1364-1370.

40. Fink KS, Baldwin LM, Lawson HW, Chan L, Rosenblatt RA, Hart LG. The role of
gynecologists in providing primary care to elderly women. J Fam Pract. 2001;
50(2):153-158.

(REPRINTED) ARCH INTERN MED/ VOL 170 (NO. 19), OCT 25, 2010 WWW.ARCHINTERNMED.COM
1734

©2010 American Medical Association. All rights reserved.
 at CDC-Information Center, on October 27, 2010 www.archinternmed.comDownloaded from 

http://www.archinternmed.com

