
UC Davis
UC Davis Previously Published Works

Title
Physician career satisfaction within specialties

Permalink
https://escholarship.org/uc/item/6dh932qr

Journal
BMC Health Services Research, 9(1)

ISSN
1472-6963

Authors
Leigh, J Paul
Tancredi, Daniel J
Kravitz, Richard L

Publication Date
2009-09-16

DOI
http://dx.doi.org/10.1186/1472-6963-9-166
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/6dh932qr
https://escholarship.org
http://www.cdlib.org/


BioMed CentralBMC Health Services Research

ss
Open AcceResearch article
Physician career satisfaction within specialties
J Paul Leigh*1, Daniel J Tancredi2 and Richard L Kravitz3

Address: 1Center for Healthcare Policy and Research and Department of Public Health Sciences, University of California, Davis, CA.; MS1C, UC 
Davis Medical School, Davis, Ca, 95616-8638, USA, 2Center for Healthcare Policy and Research and Department of Pediatrics, University of 
California, Davis, Medical Center, Sacramento, CA, USA and 3Center for Healthcare Policy and Research and Division of General Medicine, 
University of California, Davis, Medical Center, Sacramento, CA, USA

Email: J Paul Leigh* - pleigh@ucdavis.edu; Daniel J Tancredi - djtancredi@ucdavis.edu; Richard L Kravitz - rlkravitz@ucdavis.edu

* Corresponding author    

Abstract
Background: Specialty-specific data on career satisfaction may be useful for understanding
physician workforce trends and for counseling medical students about career options.

Methods: We analyzed cross-sectional data from 6,590 physicians (response rate, 53%) in Round
4 (2004-2005) of the Community Tracking Study Physician Survey. The dependent variable ranged
from +1 to -1 and measured satisfaction and dissatisfaction with career. Forty-two specialties were
analyzed with survey-adjusted linear regressions

Results: After adjusting for physician, practice, and community characteristics, the following
specialties had significantly higher satisfaction levels than family medicine: pediatric emergency
medicine (regression coefficient = 0.349); geriatric medicine (0.323); other pediatric subspecialties
(0.270); neonatal/prenatal medicine (0.266); internal medicine and pediatrics (combined practice)
(0.250); pediatrics (0.250); dermatology (0.249);and child and adolescent psychiatry (0.203). The
following specialties had significantly lower satisfaction levels than family medicine: neurological
surgery (-0.707); pulmonary critical care medicine (-0.273); nephrology (-0.206); and obstetrics and
gynecology (-0.188). We also found satisfaction was significantly and positively related to income
and employment in a medical school but negatively associated with more than 50 work-hours per-
week, being a full-owner of the practice, greater reliance on managed care revenue, and
uncontrollable lifestyle. We observed no statistically significant gender differences and no
differences between African-Americans and whites.

Conclusion: Career satisfaction varied across specialties. A number of stakeholders will likely be
interested in these findings including physicians in specialties that rank high and low and students
contemplating specialty. Our findings regarding "less satisfied" specialties should elicit concern from
residency directors and policy makers since they appear to be in critical areas of medicine.

Background
The medical literature is replete with generalizations
about morale within individual medical specialties.
Internists are "unhappy" and "turning some students

away from general internal medicine[1]." "Cardiology is
perceived as very demanding in terms of work hours[2]."
Surgeons are more negatively impacted by "physical
exhaustion" and conflicts between professional and per-
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sonal life[3]. Obstetricians and gynecologists may be "at
risk of burnout[4]." Geriatricians "have the highest job
satisfaction of any subspecialty[5]." Stress among psychi-
atrists dissuades "medical students from choosing psychi-
atry[6]." Yet these broad assessments are seldom made in
comparison to other specialties. Apart from our earlier
study, we are aware of no other to compare specialties
with a nationally representative sample[7]. But this previ-
ous study uses data from 1996-1997 and satisfaction
within specialties may have changed[8]. According to a
widely cited study, physicians today want more control of
lifestyle[8].

Satisfaction is important. Physician satisfaction has been
found to strongly correlate with patient satisfaction[9]
and desirable patient outcomes[10]. A balance in the spe-
cialty mix of physicians is necessary to maintain a high
quality of medical care for all Americans[11]. Current dis-
satisfaction may lead to future declines in numbers of
physicians within specialties. Dissatisfied physicians may
be more likely to unionize[12], to strike[13], to experi-
ence medical problems themselves[14] and to exit medi-
cine altogether[15]. Finally, dissatisfaction may increase
rates of medical errors, thus jeopardizing patient
safety[16].

This study will update our earlier study with more recent
data. Comparative data may help medical school faculty
and residency directors to provide medical students with
appropriate career counseling, enable medical group
managers and policy makers to anticipate workforce
trends, and provide practicing physicians with interesting
information that could potentially influence career and
retirement decisions.

Methods
Data
Data were obtained from Round 4 (2004-2005) of the
Community Tracking Physician Study (CTS)[17,18]. The
survey is a representative sample of physicians, not
employed by the federal government, who resided in the
continental United States and who provided direct patient
care at least 20 hours per week. The survey followed a
complex design with a nationally representative sample of
60 communities selected with probability proportional to
size (based on estimated population size in July, 1992)
from strata defined by geographical region, community
size and whether the community is metropolitan or non-
metropolitan. These sites were selected in Round 1 of the
CTS and have been used in Rounds 1-4 for second-stage
sampling of physicians in the so-called site sample. For rea-
sons of economy, an independent national supplemental
sample was not drawn in Round 4, as was done in each of
the three previous rounds. At the second stage of sampling
in Round 4, an unequal probability sample of physicians

was drawn from within each of the 60 sites from strata
and sampling classes defined by cross-classifying physi-
cians in the American Medical Association and American
Osteopathic Association master files. This classification
was carried out according to primary care status and the
physician's status and disposition relative to the survey
frame and selected sample for the previous round (2000-
2001) of the CTS Physician Survey[17] As in previous sur-
vey rounds, some hospital-based specialists such as radi-
ologists, anesthesiologists, and pathologists as well as all
residents and fellows were excluded, while primary care
physicians and responders to previous survey rounds were
over-sampled[17,18]. The overall response rate was 53%
in 2004-2005[18]. Response rates by physician specialty
were not available, but CTS administrators maintain that
the data are representative[17,18]. The CTS data are pub-
licly available from the Inter-University Consortium for
Political and Social Research at the University of Michi-
gan.

The CTS dataset included information on a total of 6,628
physicians in 2004-2005. For our analysis, we required
valid (non-missing) answers for the satisfaction question
and for all of the control variables used in the multiple
regression model, a restriction that slightly reduced our
analysis sample to 6,590 physicians.

Dependent Variables
The dependent variable was created from answers to this
question: "Thinking very generally about your satisfaction
with your overall career in medicine, would you say that
you are currently... very satisfied, somewhat satisfied,
somewhat dissatisfied, very dissatisfied, neither satisfied
or dissatisfied, don't know, refused." We coded our satis-
faction-dissatisfaction variable as follows: equal to one if
the physician stated "very satisfied"; equal to zero for
"somewhat satisfied" or "neither"; and equal to negative
one for either "somewhat dissatisfied" or "very dissatis-
fied." "Somewhat dissatisfied" was combined with "very
dissatisfied" to increase power since only 4% stated they
were "very dissatisfied." "Somewhat satisfied" was com-
bined with "neither" to increase power in the middle
value, 0, of our satisfaction score (1 to -1) variable. "Don't
know" and "refused" responses were excluded. Roughly
42.7% were "very satisfied" (coded = +1), 42.9% were
either "somewhat satisfied" or "neither" (0); and 14.4%
were "somewhat" or "very" dissatisfied (-1).

Specialty Variables
Physician specialty codes classified physicians according
to the specialty or subspecialty they reported spending the
most time weekly. To enhance the integrity of findings, we
combined specialty classifications with fewer than 20
respondents into related specialty classifications to
achieve a minimum of 20 respondents in each of the
Page 2 of 12
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resulting 42 specialty classifications in the present analy-
sis. We also created a three-level lifestyle controllability
factor, based upon the Dorsey et al[8] study by grouping
specialties. "Controllable" specialties included dermatol-
ogy, emergency medicine, neurology, ophthalmology,
otolaryngology, and child, adolescent, and adult psychia-
try. "Uncontrollable" specialties included family practice,
general practice, internal medicine, internal medicine and
pediatrics (combined), obstetrics and gynecology, ortho-
pedic surgery, pediatrics, general surgery, and urology.
"Neither controllable nor uncontrollable" included the
remaining 26 specialties in our sample. The CTS did not
have data on some specialties mentioned by Dorsey et al8

including anesthesiology, pathology, and diagnostic radi-
ology.

Control Variables
We selected control variables based on literature review
and the Eisenberg Model[19,20]. Variables were classified
as physician characteristics, community factors, and prac-
tice factors, similar to the previous paper[7].

Physician characteristics included age, gender, race,
whether board certified, and whether graduated from for-
eign medical school. Race was available in 2004-2005,
not 1996-1997. Community factors included residence in
a town or area with less than 200,000 population

(roughly 9%) and residence in nine regions of the country
(see Table 1). States were grouped within regions that
were defined in the previous study[7].

Practice factors included: income, practice ownership, cur-
rent employment in a medical school, weekly work hours,
and experience with managed care. The CTS annual
income variable was expressed in dollar units up to a top-
code of $400,000. In regression models, we included a
rescaled version that expressed incomes in $100,000 units
for ease of interpretation of regression results (such that
the regression coefficient so generated indicates the
change in the satisfaction scale for every $100,000
increase in income). We also included in regression mod-
els a dummy variable for incomes reported at the top-code
($400,000 or greater). The three-level CTS practice owner-
ship variable was parameterized with two dummy varia-
bles--full owner (sole proprietor) and part owner
(partner)--using non-owners as the reference category. We
created one variable reflecting whether the physician was
currently employed by an academic medical center or
school, as opposed to working in private practice or work-
ing for a private firm. Work hours were grouped into cat-
egories of hours-per-week (≤40; 41-50; 51-60; over 60).
The physician's experience with managed care was cap-
tured by the variable "percent of revenue from managed
care," which was measured in 20 percentage-point units.

Table 1: Descriptive Statistics on Control Variables, Age Through Foreign Medical School Graduate

Variable/Description Frequency Percent Mean satisfaction score p-values for uni-variable regression model F-test

Entire Sample 6,590 100.0 0.28
age <35 388 5.9 0.37 0.1223 for 6 age groups
age 35 to 44 2026 30.7 0.30
age 45 to 54 2256 34.2 0.23
age 55 to 64 1357 20.6 0.31
age 65 to 74 448 6.8 0.34
age 75+ 115 1.7 0.31
White non-Hispanic 4850 73.6 0.30 0.0001 for 5 race categories
African-American non-Hispanic 275 4.2 0.13
Hispanic all races 338 5.1 0.23
all other, non-Hispanic 858 13.0 0.29
missing race 269 4.1 0.08
gender male 4746 72.0 0.29 0.5216 for 2 genders
gender female 1844 28.0 0.27
New England 531 8.1 0.25 0.0220 for 9 regions
Middle Atlantic 1005 15.3 0.23
East North Central 1095 16.6 0.30
West North Central 220 3.3 0.39
South Atlantic 1400 21.2 0.24
East South Central 243 3.7 0.43
West South Central 698 10.6 0.32
Mountain 414 6.3 0.29
Pacific 984 14.9 0.29
rural/town 815 12.4 0.30 0.6307
board certified 6001 91.1 0.29 0.0244
foreign medical school graduate 1343 20.4 0.23 0.1003
Page 3 of 12
(page number not for citation purposes)



BMC Health Services Research 2009, 9:166 http://www.biomedcentral.com/1472-6963/9/166
Statistical Methods
Survey design effects arising from unequal probability
sampling, stratification and clustering were accounted by
using weighting and survey data analysis procedures in
Version 9.2 of the SAS System[21] of statistical software
programs. Descriptive statistics reported the relative fre-
quency and mean satisfaction scores for each level of the
categorical variables.

Mean satisfaction scores were compared in uni-variable
and multiple linear regressions. for survey data in SAS
PROC SURVEYREG. Survey-adjusted Wald F-tests were
used to assess the null hypothesis that mean satisfaction
levels were homogeneous across specialties as well as
across levels of other independent variables. Regression
coefficients for specialties and lifestyle controllability are
reported with and without adjustment for control varia-
bles. Family practice was chosen as the reference category
for specialties for two reasons. First, it contained the most
incumbents (n = 1341) of any specialty. Second, family
practice percentages for our satisfaction score (0.23) was
close to the mean for all specialties (0.28).

Results
Tables 1 and 2 present relative frequencies and mean sat-
isfaction scores for each of the control variables as well as
the "lifestyle controllability" variable. Age range 45-54
contained the plurality of physicians (34%) Roughly 74%
were white, non-Hispanic; 4% were African-American,

non-Hispanic; and 5% were Hispanic, all races. Females
were 28%. Roughly 91% of the sample was board certified
and 20% were graduates of foreign medical schools.
Roughly 30% were sole proprietors and 22% were busi-
ness partners. The most frequent work hours category was
41-50 hours (28%). The bottom panel for "lifestyle con-
trollability" indicates that mean satisfaction scores were
not equal across these three groups: the average satisfac-
tion score for the "controllable" and the "neither control-
lable nor uncontrollable" groups were roughly 0.33
whereas the "uncontrollable" group mean satisfaction
score was only 0.24.

Table 3 left-side, provides descriptive statistics for the 42
specialties. Specialties with the greatest numbers of
incumbents included family practice (1,341), internal
medicine (1,005), pediatrics (740), and emergency medi-
cine (408). Table 3, right-side, provides linear regression
results on the 42 specialties, and ranks them based upon
the population weighted satisfaction score variable. Each
specialty was compared to the satisfaction score for family
medicine. The top two statistically significant specialties
that were positively associated with satisfaction were pedi-
atric emergency medicine and geriatric medicine. The bot-
tom two statistically significant specialties that were
negatively associated with satisfaction were pulmonary
critical care medicine and neurological surgery.

Table 2: Descriptive Statistics on Control Variables, Income through Controllable Lifestyle

Variable/Description Frequency Percent Mean satisfaction score p-values for uni-variable regression model 
F-test

<$50k income 481 7.3 0.23 0.2397 for 7 income categories
$50-$99 k income 801 12.2 0.27
$100-$149 k income 1656 25.1 0.24
$150-$199 k income 1387 21.0 0.28
$200-$249 k income 888 13.5 0.32
$250-$299 k income 523 7.9 0.28
>$300 k income 854 13.0 0.34
work hours ≤40 1763 26.8 0.36 <0.0001 for 4 hours categories
41 ≤work hours ≤50 1850 28.1 0.37
51 ≤work hours ≤60 1692 25.7 0.24
work hours ≥61 1285 19.5 0.14
full owner (sole proprietor) 1966 29.8 0.21 0.0052 for 3 owner categories
part owner (partner) 1442 21.9 0.34
Not an owner 3182 48.3 0.30
Currently employed by medical school 628 9.5 0.36 0.0720
Percent revenue managed care 0-20% 1917 29.1 0.30 0.2549 for 4 managed care categories
Percent revenue managed care 21-40% 1669 25.3 0.30
Percent revenue managed care 41-60% 1281 19.4 0.30
Percent revenue managed care >60% 1723 26.1 0.23
Controllable lifestyle
Controllable 1231 18.7 0.33 0.0065
Uncontrollable 4084 62.0 0.24
Neither controllable nor uncontrollable 1275 19.3 0.33
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Table 3: Descriptive Statistics and Regression Results for Specialties; Ranked from High to Low Regression Coefficient, Unadjusted for 
Covariates a

Obs Specialty Frequency Mean satisfaction
score

Regression
Coefficient

Lower 95%
Confidence Limit

Upper 95%
Confidence Limit

1 Pediatric emergency 
medicine

29 0.64 0.409** 0.150 0.667

2 Geriatric medicine 34 0.57 0.339* 0.066 0.612
3 Dermatology 101 0.55 0.312*** 0.144 0.480
4 Pediatrics 740 0.52 0.283*** 0.181 0.385
5 Internal medicine and 

pediatrics
50 0.50 0.268** 0.095 0.442

6 Other pediatric 
subspecialty

98 0.50 0.265** 0.073 0.457

7 Neonatal and perinatal 
medicine

67 0.50 0.264* 0.012 0.516

8 Allergy and immunology 55 0.50 0.263* 0.061 0.466
9 Child and adolescent 

psychiatry
59 0.46 0.224* 0.053 0.395

10 Radiation oncology 42 0.44 0.202 -0.039 0.443
11 Cardiovascular diseases 149 0.43 0.198* 0.014 0.381
12 Medical oncology 48 0.43 0.195 -0.097 0.487
13 Ophthalmology 184 0.41 0.172* 0.012 0.332
14 Occupational medicine 53 0.40 0.166 -0.070 0.402
15 Hospitalists 37 0.40 0.165 -0.181 0.510
16 Physical medicine and 

rehabilitation
69 0.39 0.155 -0.027 0.338

17 Psychiatry 306 0.37 0.137* 0.010 0.265
18 Otolaryngology 81 0.35 0.120 -0.083 0.323
19 Other medical 

subspecialty
20 0.34 0.106 -0.252 0.465

20 Critical care internal 
medicine

29 0.33 0.096 -0.201 0.392

21 Endocrinology, diabetes 
and metabolism

38 0.32 0.088 -0.159 0.336

22 Urology 92 0.32 0.084 -0.073 0.240
23 Gastroenterology 114 0.27 0.037 -0.137 0.212
24 Infectious diseases 36 0.27 0.037 -0.174 0.248
25 Pulmonary diseases 56 0.27 0.031 -0.223 0.285
26 Other surgical 

subspecialty
33 0.26 0.026 -0.251 0.304

27 General practice 92 0.24 0.005 -0.239 0.250
28 Family practice 1341 0.23 referent referent referent
29 Plastic surgery 52 0.22 -0.011 -0.278 0.255
30 Rheumatology 34 0.22 -0.014 -0.245 0.216
31 Emergency medicine 408 0.21 -0.020 -0.160 0.119
32 Orthopedic surgery 171 0.21 -0.021 -0.175 0.133
33 General surgery 216 0.19 -0.039 -0.211 0.133
34 Internal medicine 1005 0.19 -0.042 -0.153 0.068
35 Neurology 92 0.18 -0.053 -0.202 0.095
36 Thoracic surgery 21 0.15 -0.080 -0.529 0.370
36 Hematology and 

oncology
23 0.13 -0.107 -0.345 0.130

38 Vascular surgery 33 0.10 -0.129 -0.337 0.079
39 Nephrology 50 0.07 -0.159 -0.350 0.032
40 Obstetrics and 

gynecology
377 0.06 -0.173* -0.317 -0.030

41 Pulmonary critical care 
medicine

31 0.01 -0.228* -0.419 -0.037

42 Neurological surgery 24 -0.36 -0.597** -1.024 -0.170
Intercept (family practice) 0.233*** 0.159 0.309

aP-value legend: ***=<0.001; **=(0.001-0.01); *=(0.01-0.05); F-statistic with 41 and 1602 degrees of freedom = 5.65, p < 0.0001.
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A second linear regression was run on the specialties
together with the covariates listed in Tables 1 and 2. We
present the results from that regression in two tables.
Table 4 contains results on control variables and Table 5
on specialties.

Considering Table 4, we found a U-shape for age with
age<35 and age 65-74 with the highest satisfaction scores.
Mean satisfaction scores did not vary significantly with
gender. We found only one minor result for race. The cat-
egory for "no race data" was statistically significant and
negatively related to satisfaction. Physicians from the East
South Central region reported higher and statistically sig-
nificant levels of satisfaction than those living in the
Pacific region.. Working as a sole proprietor of the practice
was negative and statistically significant in its association
with satisfaction. A positive association was found for cur-

rent employment in a medical school. Higher percentages
of revenue from managed care were significantly associ-
ated with lower levels of satisfaction.

Income and work-hours were the only control variables to
generate p-values below 0.001. Income was positively
associated with satisfaction. Since we controlled for
hours-worked-per-week, this suggested a strong positive
association between hourly wage and satisfaction. The
two work hour categories for more than 50 hours per-
week were strongly negative in their associations with sat-
isfaction.

Table 5 presents ranking of specialties, adjusted for all
covariates using linear regression. In comparison to fam-
ily practice, the highest statistically significant specialties
and corresponding regression coefficients were pediatric

Table 4: First Set of Regression Results. Control Variables Only (Second Set from Same Regression included in Table 5)a

Covariate Linear Regression Coefficient Lower 95% Confidence Limit Upper 95% Confidence Limit

age <35 0.146* 0.009 0.283
age 35 to 44 0.100** 0.038 0.161
age 45 to 54 referent referent referent
age 55 to 64 0.084* 0.014 0.153
age 65 to 74 0.132* 0.030 0.235
age 75+ 0.104 -0.113 0.321
White, non-Hispanic referent referent referent
African-American, non-Hispanic -0.096 -0.204 0.013
Hispanic 0.011 -0.079 0.102
Asian, Pacific Island, non-Hispanic 0.017 -0.076 0.109
Other race/ethnic -0.185** -0.310 -0.060
Male 0.057 -0.012 0.125
New England -0.024 -0.159 0.110
Middle Atlantic -0.065 -0.168 0.038
East North Central -0.001 -0.123 0.122
West North Central 0.082 -0.075 0.239
South Atlantic -0.058 -0.178 0.061
East South Central 0.143* 0.033 0.252
West South Central 0.017 -0.099 0.133
Mountain -0.001 -0.142 0.139
Pacific referent referent referent
Rural/town 0.054 -0.054 0.163
Board certified 0.057 -0.019 0.133
Foreign school graduate -0.053 -0.134 0.028
Continuous income up to $400,000 
($100,000 units)

0.073*** 0.035 0.111

Top income $400,000+, binary 0.005 -0.112 0.123
Work hours ≤ 40 0.017 -0.045 0.080
Work hours 41-50 referent referent referent
Work hours 51-60 -0.114* -0.204 -0.024
Work hours >60 -0.201*** -0.280 -0.122
Full owner -0.076* -0.141 -0.010
Partner 0.023 -0.052 0.099
Currently employed by medical school 0.105* 0.001 0.209
Percent revenue managed care 20 
percent units

-0.020* -0.038 -0.002

aP-value legend: *** = <0.001; ** = (0.001-0.01); * = (0.01-0.05); F-statistic with 71 and 1602 degrees of freedom = 10.61, p < 0.0001
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emergency medicine (regression coefficient = 0.349), ger-
iatric medicine (0.323), other pediatric subspecialties
(0.270), neonatal/prenatal medicine (0.266), internal
medicine and pediatrics (combined practice) (0.250),
pediatrics (0.250), dermatology (0.249), and child and
adolescent psychiatry (0.203). The following specialties
were significantly more likely than family medicine to be
dissatisfied: neurological surgery (-0.707), pulmonary
critical care medicine (-0.273), nephrology (-0.206), and
obstetrics and gynecology (-0.188).

Table 6 presents linear regression results for the three life-
style groups, controlling for all covariates in Tables 1 and
2. Because the results on control variables in this Table 6
were so similar to those in Table 4 we omit results on con-
trol variables in Table 4. Whereas there do not appear to
be statistically significant differences between the "con-
trollable "and "uncontrollable" groups, the "uncontrolla-
ble" group was statistically significant with a negative
coefficient, indicating the "uncontrollable " group were

Table 5: Second Set of Regression Results. Specialties Only, Ranked by Coefficient (First Set from Same Regression included in Table 
4)a

Covariate Linear Regression Coefficient Lower 95% Confidence Limit Upper 95% Confidence Limit

Pediatric emergency medicine 0.349* 0.042 0.657
Geriatric medicine 0.323* 0.051 0.594
Other pediatric subspecialty 0.270** 0.081 0.459
Neonatal and perinatal medicine 0.266* 0.016 0.515
Internal medicine and pediatrics 0.250** 0.071 0.429
Pediatrics 0.250*** 0.146 0.352
Dermatology 0.249** 0.083 0.416
Child and adolescent psychiatry 0.203* 0.019 0.388
Allergy and immunology 0.168 -0.041 0.376
Cardiovascular diseases 0.165 -0.023 0.353
Hospitalists 0.152 -0.224 0.527
Critical care internal medicine 0.144 -0.144 0.433
Psychiatry 0.129 -0.007 0.266
Physical medicine and rehabilitation 0.128 -0.024 0.281
Medical oncology 0.097 -0.201 0.394
Ophthalmology 0.081 -0.080 0.242
Occupational medicine 0.078 -0.162 0.318
Radiation oncology 0.070 -0.183 0.323
Endocrinology, diabetes and 
metabolism

0.065 -0.234 0.363

Urology 0.064 -0.102 0.229
Pulmonary diseases 0.061 -0.207 0.329
Infectious diseases 0.038 -0.174 0.250
Other medical subspecialty 0.033 -0.305 0.371
Otolaryngology 0.020 -0.180 0.220
General practice 0.012 -0.234 0.258
Family practice referent referent referent
Gastroenterology -0.002 -0.174 0.170
Internal medicine -0.005 -0.109 0.100
Other surgical subspecialty -0.0444 -0.332 0.243
General surgery -0.053 -0.223 0.116
Neurology -0.056 -0.200 0.087
Plastic surgery -0.065 -0.323 0.193
Rheumatology -0.067 -0.327 0.193
Orthopedic surgery -0.101 -0.248 0.046
Emergency medicine -0.130 -0.269 0.010
Thoracic surgery -0.138 -0.635 0.360
Hematology and oncology -0.141 -0.377 0.095
Vascular surgery -0.160 -0.386 0.065
Obstetrics and gynecology -0.188* -0.335 -0.041
Nephrology -0.206* -0.395 -0.016
Pulmonary critical care medicine -0.273** -0.451 -0.094
Neurological surgery -0.707*** -1.104 -0.309

aP-value legend: *** = <0.001; ** = (0.001-0.01); * = (0.01-0.05); F-statistic with 71 and 1602 degrees of freedom = 10.61, p < 0.0001
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less satisfied than the referent category, "neither controlla-
ble nor uncontrollable."

Table 7 summarizes the statistically significant results on
specialties for 2004-05 and compares them with our ear-
lier analysis of 1996-97 data. Since the 1996-97 study
ranked specialties separately by "satisfaction" and "dissat-
isfaction" we re-interpreted our 2004-2005 results as fol-
lows: if the regression coefficient was positive and
statistically significant, we labeled this specialty as in the
"very satisfied " groups and if the coefficient was negative
and significant, we labeled this specialty as "dissatisfied."
For "very satisfied", there was remarkable consistency
from 1996-97 to 2004-05 with geriatric medicine, derma-
tology, neonatal medicine, and pediatrics at the top of
both lists. But only obstetrics and gynecology appeared on
both lists for "dissatisfied."

Discussion
In this discussion, we first consider the results as well as
the literature on specialties and control variables. Second,

we consider the implications; third we consider limita-
tions; and fourth, conclusions.

Geriatricians ranked at the top of the statistically signifi-
cant specialties labeled "very satisfied" in both 2004-2005
and 1996-1997. Shah et al[22] also find high levels of job
satisfaction for geriatricians. In addition to the steady
(non-erratic) hours, encounters with inspirational sen-
iors, and enduring relationships this specialty is enjoying
increasing demand as baby boomers retire[23]. Geriatri-
cians were also high on the list that did not adjust for any
covariates (ranked second in Table 3). But caution should
be exercised in interpreting these findings. Evidence indi-
cates that relatively poor Medicare reimbursements have
lead to shortages of geriatricians nationwide[24].

Pediatrics and pediatric sub-specialties rated high on sat-
isfaction both the 2004-05 and 1996-1997 samples. There
may be several reasons: 1) children tend to be more joyful
than adults; 2) many health problems are easily resolved
so that physicians feel effective; 3) adults who select to
work with children may themselves be more joyful; 4)

Table 6: Regression Results for Lifestyle Groups, Adjusted for Covariates in Tables 1 and 2 a, b

Rank Group Regression coefficient Lower 95% Confidence Limit Upper 95% Confidence Limit

1 Neither referent referent referent
2 Controllable lifestyle -0.041 -0.120 0.038
3 Uncontrollable lifestyle -0.072* -0.135 -0.009

aP-value Legend: *** = <0.001; ** = (0.001-0.01); * = (0.01-0.05); F-statistic with 32 and 1602 degrees of freedom = 6.96, p < 0.0001
b Additional covariates in the model include age brackets, race categories, male, regions, residence outside city with population >200,000, board 
certified, income, work hours, sole proprietor and partner, employed by medical school, and percent revenue from managed care

Table 7: Summary of Statistically Significant Results from Table 5 and Prior 1996-1997 Study

Panel A: High values for satisfaction score in 2004-2005 and high percentages for "very satisfied" in 1996-1997

2004-2005 1996-1997
Pediatric emergency medicine Geriatric internal medicine

Geriatric medicine Neonatal medicine
Other pediatric subspecialties Dermatology
Neonatal/prenatal medicine Pediatrics

Internal medicine and pediatrics (combined practice) All other specialties (n<40)
Pediatrics

Dermatology
Child and adolescent psychiatry

Panel B: Low values for satisfaction score in 2004-2005 and high percentages for "dissatisfied" in 1996-1997.

2004-2005 1996-1997
Neurological surgery Otolaryngology

Pulmonary critical care medicine Obstetrics and gynecology
Nephrology Ophthalmology

Obstetrics and gynecology Orthopedic surgery
Internal medicine
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pediatricians encounter less "work stress" than other phy-
sicians [25-27].

The 2004-2005 findings again demonstrate the high satis-
faction levels and low dissatisfaction levels for dermatol-
ogy found in the 1996-1997 data. High satisfaction levels
for dermatology may be explained by 1) "prosperous
employment opportunities[28];" 2) opportunities for pre-
serving business through patient self-referral of their own
skin problems; 3) compared to other specialties, derma-
tologists have more stable work hours; 4) outcomes of
treatment are frequently direct and obvious to patients
thus enhancing patient-physician interactions[28].

A change also occurred for ophthalmology. In 1996-1997,
ophthalmology was statistically significant and high on
the list for "dissatisfied" both before and after controlling
for income and other covariates. In the 2004-2005 data,
ophthalmology was statistically significant and positively
associated with satisfaction prior to controlling for covari-
ates (Table 3) but not statistically significant after control-
ling for covariates (Table 5). A literature search and
discussions with local experts did not reveal any obvious
reasons why changes in satisfaction would have occurred
between 1996-1997 and 2004-2005

The low career satisfaction for neurological surgery and
obstetrics and gynecology specialists may have several
causes: irregular hours, medical malpractice lawsuits; loss
of autonomy; and secular decline in pay compared to
other specialties[4,29,30]. This low career satisfaction
might also be explained by the high expectations these
physicians had when they entered these "top tier" special-
ties versus the current realities of practice. When career
expectations are not met, when workers feel cheated, evi-
dence of career dissatisfaction is widespread within most
jobs, not just medical ones[31]. Interestingly, these results
might generalize to other countries. Lambert et al[32] find
evidence that younger physicians in England reject surgi-
cal specialties and obstetrics and gynecology for reasons
relating to "quality of life" and work hours.

Our results on career satisfaction suggest some effect of
lifestyle, especially "uncontrollable" lifestyle. (Bottom of
Table 2 and entire Table 6). If the CTS had information on
three key "controllable" specialties ---anesthesiology,
diagnostic radiology, and pathology---- our multiple
regression results for the "controllable " specialties may
have been stronger. It is worth noting that two of the
"uncontrollable" specialties, pediatrics and internal med-
icine and pediatrics (combined), rank very high on the
satisfaction scale in Tables 2 and 3. Nevertheless, overall,
our results parallel those observed among medical stu-
dents, for whom lifestyle controllability outranked
income as an influence on career choice[8]..

The lack of statistical significance for age 75+ might be
due to the small "n" within that age bracket(1.7% of sam-
ple). The positive and statistically significant results on
the remaining age categories and relatively large coeffi-
cients in the lowest and highest ranges suggested a U-
shaped curve, with physicians age<35 and 65-74 enjoying
the highest levels of satisfaction. This might be due to the
idealism of youth and the fact that most physicians in
retirement age who choose not to retire must enjoy what
they do.

Our statistically insignificant results on gender reflect the
ambiguity in the literature. McMurray et al[33] find
women more dissatisfied than men. Keeton et al[29], on
the other hand, find among physicians practicing obstet-
rics and gynecology, females are more satisfied than
males.

We found statistically insignificant results for non-His-
panic African-Americans. The social science literature on
many other jobs, however, finds African-Americans more
dissatisfied with their jobs[34]. It could be that the medi-
cal profession may be one of the first to achieve racial par-
ity for career satisfaction.

Work hours variables measuring many hours (>60, 51-60
hours-per-week) were strongly and positively associated
with dissatisfaction, similar to the 1996-97 findings.
Work hours appeared to have become an even more
important determinant of satisfaction in 2004-05 than
1996-97, consistent with the hypothesis that physicians
are becoming increasingly concerned with work-life bal-
ance[29].

Unlike the 1996-97 results, these 2004-05 results did not
indicate that graduation from a foreign medical school
was a statistically significant predictor of lower satisfac-
tion. It may be that the shortage of American physicians
has resulted in better career opportunities for interna-
tional medical school graduates[35,36].

Consistent with the 1996-97 results, higher income con-
tinued to be strongly and positively associated with satis-
faction. Income, in fact, appeared to be among the most
consistent of all covariates in both 1996-97 and 2004-05.
This is consistent with economics literature suggesting
that income is the most important predictor for most
jobs[31]. This is also one of the reasons we reported rank-
ings unadjusted for any covariates in Table 3.

The finding that physicians currently employed in medi-
cal schools was unexpected. It could be due to the intrinsic
rewards of intellectual stimulation, collaborative research,
and creative expression associated with academic life[37].
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Consistent with the 1996-97 findings, these 2004-2005
findings also indicate a difference for percent of revenue
from managed care. Whereas managed care may be hav-
ing a waning influence on the public, it may continue to
exert influence on physicians[38].

Implications
As indicated in the earlier study,7 these results might be
useful to medical students contemplating specialty
choice. Presumably, medical students might select a spe-
cialty with high rather than low satisfaction, other things
equal.. Specialty societies may also have interest in the
results since they are concerned about the well-being of
current members and the impression new medical stu-
dents have of their specialty.

A free market for physicians would operate to improve the
lowest ranking specialties since employers and payers
would be forced to improve working conditions or wages
to continue to attract high-quality personnel. But free
market forces are weak in the regulated physician market.
Medical group directors, HMO managers, insurance and
Medicare executives, policy makers, and residency direc-
tors, may want to take direct action to improve career sat-
isfaction among specialties that have especially low
scores. Given the strong and consistent relations among
income and work hours on the one hand and satisfaction,
policy suggestions might include raising payments or
reducing work hours for certain specialties. More research
is needed to elucidate the reasons for low satisfaction
within particular specialties in order to develop policy
solutions.

These results may have implications for the future mix of
specialists There may be fewer medical students entering
obstetrics and gynecology or neurological surgery. Given
the critical nature of these specialties, there may also be
implications for public health.

Limitations
First, the data are self-reported. However, only the physi-
cian knows his or her level of satisfaction. Secondly, even
though a subset of the 2004-05 CTS respondents provided
data in earlier survey rounds--with roughly 29% of these
respondents providing data in all three earlier rounds--we
did not perform a longitudinal data analysis on the subset
of respondents who participated in earlier rounds, opting
instead for a cross-sectional analysis of the full 2004-05
sample that provides the most contemporary and straight-
forward look at the broadest range of specialties. It is dif-
ficult to assign causal relations using cross-sectional data.
But many of the results are consistent with causal relations
asserted by other researchers. For example, Clark and
Oswald[31] assert that high income improves satisfaction
and Becker et al[4] assert that changes in the past 20 years

have resulted in growing numbers of dissatisfied obstet-
rics and gynecology physicians. Third, whereas the
response rates may differ across specialties, the CTS
administrators believe these data are representative of
physicians in the nation[17,18].

Another limitation is our use of a single dependent varia-
ble that ranged from +1 to -1. This variable was not nor-
mally distributed and linear regression might result in
predicted values outside the +1 and -1 range. However,
the validity of our regression-based inferences using this
dependent variable ultimately rests on the approximate
normality of our regression coefficients. Although the
quality of this approximation can only be assured by the
Central Limit Theorem asymptotically, (i.e. for arbitrarily
large sample sizes), we have followed standard practices
to promote acceptably accurate approximations[39]. In
particular, our scoring of the response variable increased
the symmetry of its distribution and we purposely
restricted the categorical independent variables in our
analyses to those with moderately large number of
respondents in each category. A separate problem is that
our dependent variable measured satisfaction and dissat-
isfaction along the same scale. It could be that satisfaction
and dissatisfaction are different concepts and require dif-
ferent survey questions for measurement. Alternatively, if
could be that this scaling masks the importance of inde-
pendent variables that have strong but offsetting effects on
both satisfaction and dissatisfaction

A final limitation involves some specialties with few
incumbents. These include pediatric emergency medicine
(n = 29), other medical subspecialties (n = 20), thoracic
surgery (n = 21), critical care internal medicine (n = 29),
hematology and oncology (n = 23), and neurological sur-
gery (n = 24). Caution should be exercised when interpret-
ing results for these specialties.

We are nevertheless confident in the overall results for sev-
eral reasons. First, the CTS data are reliable, highly
regarded, and used in numerous studies[15,17]. Second, a
number of specialties, e.g. pediatrics and obstetrics and
gynecology, are well-known for their satisfaction and dis-
satisfaction and our results coincide with these wide-
spread beliefs. Finally, results on many covariates
(income, hours, managed care) are consistent with other
studies inside and outside medicine[8,31,32,35-37].

Conclusion
Career satisfaction varies by specialty. It is important for
residency directors, policy makers, physicians and medi-
cal students to understand these inter-specialty differences
as they make personal, professional, and policy choices.
Page 10 of 12
(page number not for citation purposes)



BMC Health Services Research 2009, 9:166 http://www.biomedcentral.com/1472-6963/9/166
Competing interests
The authors declare that they have no competing interests.

Authors' contributions
DT carried out all statistical analyses, contributed ideas to
modeling, interpreted findings, prepared draft paragraphs
in the Methods section, reviewed and made suggestions
for entire manuscript. RLK provided ideas on modeling,
related findings to existing literature, interpreted findings,
and prepared drafts of paragraphs throughout manu-
script. JPL conceived of the study, wrote most of the paper,
interpreted findings, contributed ideas to modeling, and
provided general supervision. JPL had full access to all of
the data in the study and takes responsibility for the integ-
rity of the data and the accuracy of the data analysis.

All authors read and approved the final manuscript.

Acknowledgements
This study was funded in part by grants to Dr. Leigh from the National Insti-
tute for Occupational Safety and Health (1 R01 H008248-01) and Dr. Tan-
credi and Dr. Kravitz from the UC Davis Office of the Vice Chancellor for 
Research.

References
1. Weinberger SE, Smith LG, Collier VU: Redesigning training for

internal medicine.  Annals of Internal Medicine 2006,
144(12):927-932.

2. Fye WB: Introduction: The origins and implications of a grow-
ing shortage of cardiologists.  Journal of the American College of Car-
diology 2004, 44(2):221-232.

3. Lepnurm R, Dobson R, Backman A, Keegan D: Factors explaining
career satisfaction among psychiatrists and surgeons in Can-
ada.  Canadian Journal of Psychiatry 2006, 51(4):243-255.

4. Becker JL, Milad MP, Klock SC: Burnout, depression, and career
satisfaction: Cross-sectional study of obstetrics and gynecol-
ogy residents.  American Journal of Obstetrics and Gynecology 2006,
195(5):1444-1449.

5. Adelman RD, Capello CF, LoFaso V, Greene MG, Konopasek L, Mar-
zuk PM: Introduction to the older patient: A "first exposure"
to geriatrics for medical students.  Journal of the American Geriat-
rics Society 2007, 55(9):1445-1450.

6. Garfinkel PE, Bagby RM, Schuller DR, Dickens SE, Schulte FS: Predic-
tors of professional and personal satisfaction with a career in
psychiatry.  Can J Psychiatry 2005, 50(6):333-41.

7. Leigh JP, Kravitz RL, Schembri M, Samuels SJ, Mobley S: Physician
career satisfaction across specialties.  Archives of Internal Medi-
cine 2002, 162(14):1577-1584.

8. Dorsey ER, Jarioura D, Rutecki GW: Influence of controllable life-
style on recent trends in specialty choice by US medical stu-
dents.  Jo Am Med Assoc 2003, 290(0):1173-1178.

9. Hass JS, Cook EF, Puopolo RL, Burstin HR, Cleary PD, Brennan TA:
Is the professional satisfaction of general internists associ-
ated with patient satisfaction?  J Gen Intern Med 2000,
15:122-128.

10. 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.

11. Cooper RA: Seeking a balanced physician workforce for the
21st century.  Jo Am Med Assoc 1994, 272:680-687.

12. Burke RJ: Stress, satisfaction and militancy among Canadian
physicians: a longitudinal investigation.  Soc Sci Med 1996,
43:517-524.

13. Kravitz RL, Shapiro MF, Linn LS, Froelicher ESS: Risk factors asso-
ciated with participation in the Ontario, Canada doctors'
strike.  Am J Public Health 1989, 79:1227-1233.

14. Sundquist J, Johannsson SE: High demand, low control, and
impaired general health: working conditions in a sample of

Swedish general practitioners.  Scand J Public Health 2000,
28:123-131.

15. Landon BE, Reschovsky JD, Pham HH, Blumenthal D: Leaving med-
icine - the consequences of physician dissatisfaction.  Medical
Care 2006, 44(3):234-242.

16. Fahrenkopf AM, Sectish TL, Burger LK, Sharek PJ, Lewin D, Chiang
VW, Edwards S, Wiedermann BL, Landrigan CP: Rates of medica-
tion errors among depressed and burnt out residents: pro-
spective cohort study.  British Med J 2008, 336(7642):488-491.

17. 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; Technical Publication 70; 2006. 

18. Metcalf CE, Kemper P, Kohn LT, Pickreign JD: Site Definition and
Sample Design for the Community Tracking Study.  Washing-
ton DC: Center for Studying Health System Change; Technical publi-
cation 1; 1996. 

19. 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, 341:1980-1985.

20. Eisenberg JM: Doctors Decisions and the Rest of Medical Care:
The Reasons for Doctors' Practice Patterns and Ways to
Change Them.  Ann Arbor, Mich: Health Administration Press;
1986. 

21. SAS Institute Inc: SAS Statistical Software Version 9.2.  SAS
Institute Inc, Cary NC; 2007. 

22. Shah U, Aung M, Chan S, Wolf-Klein GP: Do geriatricians stay in
geriatrics?  Gerontology and Geriatric Education 2006, 27(1):57-65.

23. Cravens DO, Campbell JD, Mehr DR: Why geriatrics: Academic
geriatricians perceptions of the positive, attractive aspects
of geriatrics.  Family Medicine 2000, 32(1):34-41.

24. Lasser KE, Woolhandler S, Himmelstein DU: Sources of U.S. phy-
sician income: The contribution of government payments to
the specialist-generalist income gap.  Journal General Internal
Medicine 2008, 23(9):1477-1481.

25. Nelms BC: The joy of pediatrics: working with children.  Journal
of Pediatric Health Care 2004, 18(2):55-56.

26. Frank E, Meacham L: Characteristics of women pediatricians.
Clinical Pediatric 2001, 40(1):17-26.

27. Shugerman R, Linzer M, Nelson K, Douglas J, Williams R, Konrad R:
Pediatric generalists and sub specialists: determinants of
career satisfaction.  Pediatrics 2001, 180(3):E40.

28. Kimball AB: Dermatology: a unique case of specialty work-
force economics.  Journal of American Academic Dermatology 2003,
48(2):265-70.

29. Keeton K, Fenner DE, Johnson JR, Hayward RA: Predictors of phy-
sician career satisfaction, work-life balance, and burnout.
Obstetrics and Gynecology 2007, 109(4):949-955.

30. Kravitz RL, Leigh JP, Samuels SJ, Schembri M, Gilbert WM: Tracking
career satisfaction and perceptions of quality among US
obstetricians and gynecologists.  Obstetrics and Gynecology 2003,
102(3):463-470.

31. Clark AE, Oswald AJ: Satisfaction and comparison income.  Jour-
nal of Public Economics 1996, 61(3):359-381.

32. Lambert TW, Davidson JM, Evans J, Goldacre MJ: Doctors reasons
for rejecting initial choices of specialties as long-term
careers.  Medical Education 2003, 37(4):312-18.

33. McMurray JE, Linzer M, Konrad TR, Douglas J, Shugerman R, Nelson
K: The work lives of women physicians: results from the Phy-
sician Work Life Study.  J Gen Intern Med 2000, 15:372-380.

34. Weaver CN: Black-white differences in job satisfaction: evi-
dence from 21 nationwide surveys.  Psychological Reports 1998,
83(3):1083-1088.

35. Weiner JP: Expanding the US medical workforce: global per-
spective and parallels.  British Med J 2007, 4335(7613):236-8.

36. Salsberg E, Grover A: Physician workforce shortages: implica-
tions and issues for academic health centers and policymak-
ers.  Acad Med 2006, 81(9):782-7.

37. Shalley CE, Gibson LL, Blum TC: Matching creativity require-
ments and the work environment: Effects on satisfaction and
intentions to leave.  Academy of Management Journal 2000,
43(2):215-223.

38. Robinson JC: The end of managed care.  J Am Med Assoc 2001,
285(13):1258-1263.
Page 11 of 12
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16601254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16601254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15282879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15282879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17074551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17074551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17074551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17767689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17767689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15999949
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15999949
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15999949
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12123400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12123400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10672116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10672116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10672116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8844952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8844952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2764198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2764198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2764198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10954139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10954139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10954139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16501394
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16501394
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10607816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10607816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10645512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10645512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10645512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15007287
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17400859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17400859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12962925
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12962925
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12962925
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12654115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12654115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12654115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10886471
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10886471
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16936479
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16936479
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16936479


BMC Health Services Research 2009, 9:166 http://www.biomedcentral.com/1472-6963/9/166
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

39. Lehtonen R, Pahkinen E: Practical methods for design and anal-
ysis of complex surveys.  Volume Chapter 8. second edition. John
Wiley and Sons, Chichester, West Sussex, England; 2004. 

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1472-6963/9/166/pre
pub
Page 12 of 12
(page number not for citation purposes)

http://www.biomedcentral.com/1472-6963/9/166/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Data
	Dependent Variables
	Specialty Variables
	Control Variables
	Statistical Methods

	Results
	Discussion
	Implications
	Limitations

	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history



