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Abstract

Background: Health care reform promises to dramatically increase the number of Americans covered by health
insurance. Osteopathic physicians (DOs) are recognized for primary care, including a “hands-on” style with an
emphasis on patient-centered care. Thus, DOs may be well positioned to deliver primary care in this emerging
health care environment.

Methods: We used data from the National Ambulatory Medical Care Survey (2002-2006) to study
sociodemographic and geographic characteristics associated with patient visits to DOs for primary care. Descriptive
analyses were initially performed to derive national population estimates (NPEs) for overall patient visits, primary
care patient visits, and patient visits according to specialty status. Osteopathic and allopathic physician (MD) patient
visits were compared using cross-tabulations and multiple logistic regression to compute odds ratios (ORs) and
95% confidence intervals (CIs) for DO patient visits. The latter analyses were also conducted separately for each
geographic characteristic to assess the potential for effect modification based on these factors.

Results: Overall, 134,369 ambulatory medical care visits were surveyed, representing 4.6 billion (NPE) ± 220 million
(SE) patient visits when patient visit weights were applied. Osteopathic physicians provided 336 million ± 30
million (7%) of these patient visits. Osteopathic physicians provided 217 million ± 21 million (10%) patient visits for
primary care services; including 180 million ± 17 million (12%) primary care visits for adults (21 years of age or
older) and 37 million ± 5 million (5%) primary care visits for minors. Osteopathic physicians were more likely than
MDs to provide primary care visits in family and general medicine (OR, 6.03; 95% CI, 4.67-7.78), but were less likely
to provide visits in internal medicine (OR, 0.37; 95% CI, 0.24-0.58) or pediatrics (OR, 0.21; 95% CI, 0.11-0.40). Overall,
patients in the pediatric and geriatric ages, Blacks, Hispanics, and persons in the South and West were less likely to
utilize DOs, although there was some evidence of effect modification according to United States Census region.

Conclusions: Health care reform provides unprecedented opportunities for DOs to reach historically underserved
populations and to overcome the “pediatric primary-care paradox.”

Background
Osteopathic physicians (DOs) may be overlooked when
considering physician workforce issues in the United
States. There were 52,827 non-retired DOs nationally in
2006, including postdoctoral trainees, and 59% of practi-
cing DOs were in the specialties of family or general
medicine, internal medicine, or pediatrics [1].

Osteopathic physicians provide more than one-third of
family and general medicine visits in the Northeast [2].
The Maine Osteopathic Outcomes Study reported that
DOs were more likely than allopathic physicians (MDs)
to discuss preventive measures and to address such
patient-centered issues as the patient’s emotional state,
family life, and social activities [3]. Osteopathic physi-
cians have identified a caring physician-patient relation-
ship and a “hands-on” style as distinctive elements of
the medical care they provide [4].
Shortages of 35,000-44,000 primary care physicians by

2025 have been predicted because of the demands of an
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increasing and aging adult population in the United
States [5]. As health care reform promises to dramati-
cally increase the number of Americans covered by
health insurance, greater access to health care will
increase the demand for primary care physicians and
may further exacerbate the projected shortage. The
Patient Protection and Affordable Care Act of 2010 sup-
ports several elements aimed at ameliorating this pri-
mary care workforce shortage, including increased
funding for National Health Services Corps and Title
VII health professions programs, grants and graduate
medical education funds for primary care residency pro-
grams, redistribution of at least 65% of unfilled slots in
non-primary care residency programs to primary care or
general surgery residency programs, and accelerated
pilot testing and implementation of new models such as
the patient-centered medical home [6]. However, the lag
time for implementation of these strategies and realiza-
tion of their intended consequences suggests that newly
insured patients, particularly in underserved commu-
nities, can anticipate difficulties gaining access to pri-
mary care [6].
Community health centers are another critical ele-

ment within health care reform for increasing access
to primary care services. Key values of such commu-
nity health centers - a whole-person orientation, acces-
sibility, affordability, high quality, and accountability -
are congruent with the patient-centered medical home
concept and could help define a new primary care
paradigm in the United States [7]. Osteopathic medi-
cine has been creative in developing innovative com-
munity-based curricula, including some wherein all
clinical work is based at community health centers [8].
However, community health centers are also vulnerable
to the primary care workforce shortage, and to the
related problems of limited access for underserved
populations and suboptimal quality of primary care
graduate medical education, particularly in ambulatory
training sites [9].
The findings of a recent evidence-based random simu-

lation model suggest that expanding insurance coverage,
even with improved health care quality, would raise
costs and worsen health inequity without a concomitant
strategy to strengthen primary care capacity and empha-
size health protection [10]. Consequently, several lines
of evidence indicate that primary care physicians will be
critical in meeting the needs of millions of new patients
in the reformed health care system, many of whom will
emerge from traditionally underserved populations.
Nevertheless, although the primary care physician is
highly regarded as “a trusted physician who provides
comprehensive, continuous care,” contracting scope of
practice and salary differentials with other specialty phy-
sicians are cited as reasons for avoiding this career path

[11]. Strategies for countering the projected primary
care physician shortages are clearly needed.
The characteristics of DOs suggest that they may play

an important role in delivering primary care as health
care reform efforts unfold in the United States. We used
five-year data from the National Ambulatory Medical
Care Survey (NAMCS) to more closely study the socio-
demographic and geographic characteristics associated
with patient visits to DOs for primary care services.

Methods
The National Ambulatory Medical Care Survey
This study was conducted entirely with five-year
NAMCS data, from January 2002 through December
2006, acquired from the National Center for Health Sta-
tistics. The advantages of using this database are: (1) it
provides a representative sample of ambulatory medical
care visits throughout the United States; (2) the data are
collected and validated using quality checks at several
stages within the survey process; (3) the number of
ambulatory visits surveyed generally provides substantial
statistical power in precisely estimating population para-
meters and in making valid comparisons between var-
ious subgroups of interest; and (4) it provides recent
information on ambulatory medical care in the United
States.
The concept of the NAMCS to collect data on medi-

cal care provided in physician offices in the United
States was developed over 30 years ago [12]. Detailed
documentation of the NAMCS instrument, methodol-
ogy, and data files that served as the basis for this study
is available elsewhere [13-17]. Patient visits in NAMCS
are selected using a multistage probability sample design
to reflect ambulatory medical practice nationwide. The
sampling frame for NAMCS includes physicians who
meet the criteria of being: (1) office-based; (2) princi-
pally engaged in patient care activities; (3) nonfederally
employed; and (4) not in the specialties of anesthesiol-
ogy, pathology, or radiology.

Patient visits and weights
The basic sampling unit for NAMCS is the office-based
physician-patient encounter or “patient visit.” Each
patient visit is assigned a weight based on four factors:
(1) probability of being selected by the three-stage sam-
pling design; (2) adjustment for nonresponse; (3) adjust-
ment for physician specialty group; and (4) weight
smoothing to minimize the impact of a few physician
outliers whose final visit weights are large relative to
those for the remaining physicians. These patient visits
provide unbiased national population estimates (NPEs)
of ambulatory medical care services and facilitate char-
acterization of such services. In some cases, NPEs
derived from NAMCS may be unreliable if they are
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based on fewer than 30 unweighted patient visits or if
the relative standard error (standard error [SE] divided
by the NPE) is greater than 0.30 [13-17].

Data collection and processing
Patient record forms (PRFs) are used by participating
physicians or their staff to collect NAMCS data for each
selected visit. The NAMCS staff perform completeness
checks, editing, and quality control measures to ensure
the accuracy of PRFs and associated data files. Item
nonresponse rates are 5% or less for most variables.
Major exceptions relative to this study include race
(17% to 27% annual nonresponse rates) and ethnicity
(19% to 28% annual nonresponse rates). The NAMCS
staff imputed missing data to help compensate for item
nonresponse involving several variables of interest
within our study. These included birth year (i.e., age),
sex, and race in all years from 2002 through 2006, and
ethnicity from 2003 through 2006. Imputation was per-
formed by assigning the value from a randomly selected
PRF representing another patient with similar known
characteristics. Such imputations were performed
according to physician specialty, United States Census
region (state was used instead of region to impute ethni-
city), and primary diagnosis codes.

Data management and statistical analyses
Initially, descriptive analyses were performed to derive
NPEs for overall patient visits, primary care patient vis-
its, and patient visits according to specialty status. The
study focused on measuring utilization of DOs in the
provision of ambulatory medical care, particularly with
regard to the delivery of primary care services in family
and general medicine, internal medicine, and pediatrics.
The patient sociodemographic characteristics of interest
included age, sex, race, and ethnicity. The geographic
characteristics included United States Census region and
metropolitan statistical area [MSA] status. As shown in
Figure 1, the regions (divisions) in the United States
Census are grouped as follows: Northeast (New England,
Middle Atlantic); Midwest (East North Central, West
North Central); South (South Atlantic, East South Cen-
tral, West South Central); and West (Mountain, Pacific).
Only ambulatory medical care services provided by DOs
and MDs were compared because they represent the
only two professions that are licensed to practice medi-
cine in the United States and, therefore, these are the
only medical practitioners included in the NAMCS.
Cross-tabulations and multiple logistic regression were
used to compute odds ratios (ORs) and 95% confidence
intervals (CIs) for factors associated with patient visits
to DOs as compared with MDs, adjusting for potential
confounding variables. Patient age, sex, race, ethnicity,
United States Census region, and MSA status were

forced to enter each logistic regression model. Addition-
ally, multiple logistic regression analyses were conducted
separately for each geographic characteristic (i.e., United
States Census region and MSA status) to assess the
potential for effect modification based on these factors.
The NAMCS data files were merged and analyzed

using SPSS for Windows (SPSS Inc., Chicago, IL).
Because the multistage probability design of NAMCS
includes clustering, stratification, and the assignment of
unequal probabilities of selection to sample units, all
analyses were performed with the SPSS complex sam-
ples module to validly compute NPEs and their SEs
[18]. All hypotheses were assessed at the .05 level of sta-
tistical significance using two-tailed tests. The Office for
the Protection of Human Subjects at the University of
North Texas Health Science Center approved this
research.

Results
A total of 134,369 ambulatory medical care visits were
surveyed from 2002 through 2006, representing 4.6 bil-
lion (NPE) ± 220 million (SE) patient visits when patient
visit weights were applied (Table 1). Osteopathic physi-
cians provided ambulatory medical care during 336 mil-
lion ± 30 million patient visits. These represented 7% of
all ambulatory medical care visits in the United States.

Primary care patient visits
Osteopathic physicians provided ambulatory medical
care during 217 million ± 21 million patient visits for
primary care services, representing 10% of primary care
visits from 2002 through 2006. Osteopathic physicians
were more likely than MDs to provide primary care vis-
its (OR, 2.07; 95% CI, 1.61-2.67). However, there were
important differences in the shares of primary care visits
provided by DOs according to specialty, ranging from
only 2% for pediatrics, to 3% for internal medicine, and
20% for family or general medicine. Consequently, DOs
were more likely than MDs to provide family and gen-
eral medicine visits (OR, 6.03; 95% CI, 4.67-7.78), but
were less likely to provide specialty visits in pediatrics
(OR, 0.21; 95% CI, 0.11-0.40) and internal medicine
(OR, 0.37; 95% CI, 0.24-0.58). Correspondingly, DOs
provided 180 million ± 17 million (12%) of the primary
care visits for adults (21 years of age or older) from
2002 through 2006; however, they provided only 37 mil-
lion ± 5 million (5%) of the primary care visits for
minors.

Sociodemographic and geographic characteristics of
patient visits for primary care
Significant differences between DOs and MDs in the age
(P < .001), race (P < .001), ethnicity (P = .02), and Uni-
ted States Census region (P < .001) of their primary care
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patients remained, even after adjusting for potential con-
founders (Table 2). Patients in the younger (0-14 years
and 15-24 years) and older (65-74 years and 75 years or
older) age groups, Blacks, and Hispanics were less likely
to be seen by DOs. Geographically, patients residing in

the South and West regions were less likely to visit DOs
than MDs. The overall pattern of utilization of DOs for
primary care according to sociodemographic characteris-
tics described above (Table 2) was most evident in the
Midwest (Table 3). Additionally, patients in non-MSAs
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Figure 1 The aggregation of states and divisions into regions according to the United States Census Bureau.

Table 1 National Ambulatory Medical Care Survey counts and national population estimates for patient visits,
according to type of physician*

Type of physician

Osteopathic (DO) Allopathic (MD) Totals

Type of visit Survey count NPE SE Survey count NPE SE Survey count NPE SE

Overall visits 11,426 336 30 122,943 4,237 204 134,369 4,572 220

Primary care visits 7,190 217 21 39,662 2,021 98 46,852 2,238 109

Family and general medicine† 6,826 212 21 18,750 859 55 25,576 1,071 68

Internal medicine† 947 26 6 8,813 712 47 9,760 737 48

Pediatrics† 351 10 3 12,395 572 33 12,746 582 33

*NPE denotes national population estimate (in millions); SE, standard error (in millions) of the NPE. The NPEs and SEs were computed by applying the
appropriate patient visit weights to the actual survey counts. Thus, the 134,369 completed surveys over the five-year period represented an estimated 4.6 billion
± 220 million patient visits throughout the United States in this period.

†The combined NPEs for family and general medicine, internal medicine, and pediatrics exceeded the NPE for primary care because not all physicians in these
specialties were primary care physicians.
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in the Midwest were more likely to visit DOs than MDs.
Patients in the youngest age group (0-14 years) were
less likely to be seen by DOs during primary care visits
across all United States Census regions and in both
MSAs and non-MSAs (Table 4). Notably, females in the
West were also less likely to utilize DOs than MDs.

Discussion
National surveys indicate that less than half of the gen-
eral public is aware of DOs [19,20]. Additionally, there
has been considerable debate about the professional
identity and distinctiveness of DOs in the United States
[21-25]. Such lack of awareness and ambiguity poten-
tially leads to misperceptions of osteopathic medicine
and uncertainty about the role of DOs in the American
health care system. This study demonstrated that more
than one of every nine adult primary care visits and one
of every five primary care visits in the specialty of family
or general medicine are provided by DOs. While DOs
provide disproportionately more primary care visits than

MDs in the United States, the difference between the
two professions is entirely attributable to the number of
patient visits to DOs in the specialty of family or general
medicine, not to DOs in internal medicine or pediatrics.
In fact, DOs are less likely than MDs to provide patients
visits in the specialty areas of internal medicine or
pediatrics. Thus, osteopathic medicine’s current profes-
sional role may best be described as filling a family or
general medicine (i.e., “generalist”) niche within health
care. Using Porter’s generic competitive strategies matrix
[26], this generalist role is consistent with the previously
described “focused differentiation” strategy for position-
ing osteopathic medicine within the primary care market
sector [27]. This strategy emphasizes promoting the
patient-centered practice style of DOs that differentiates
them from other health care providers within the focus
area of primary care.
This study confirms important differences in the

sociodemographic and geographic characteristics of
patients seen by DOs and MDs during the provision of

Table 2 Odds ratios and 95% confidence intervals for sociodemographic and geographic characteristics associated
with patient visits to osteopathic physicians for primary care*

Unadjusted Adjusted†

Characteristic OR 95% CI P OR 95% CI P

Age (yrs) < .001 < .001

< 15 0.33 0.25 - 0.44 0.33 0.25 - 0.45

15-24 0.77 0.65 - 0.91 0.75 0.64 - 0.88

25-44 1.00 1.00

45-64 0.96 0.87 - 1.05 0.94 0.85 - 1.04

65-74 0.78 0.66 - 0.92 0.76 0.64 - 0.90

75+ 0.70 0.58 - 0.84 0.67 0.56 - 0.81

Sex .50 .54

Female 1.03 0.95 - 1.11 0.98 0.90 - 1.06

Male 1.00 1.00

Race < .001 < .001

White 1.00 1.00

Black 0.52 0.38 - 0.75 0.55 0.41 - 0.75

Other 0.38 0.24 - 0.59 0.41 0.24 - 0.69

Ethnicity < .001 .02

Hispanic 0.55 0.41 - 0.75 0.69 0.51 - 0.94

Not Hispanic 1.00 1.00

United States Census region < .001 < .001

Northeast 0.73 0.49 - 1.09 0.77 0.50 - 1.19

Midwest 1.00 1.00

South 0.40 0.24 - 0.66 0.41 0.24 - 0.69

West 0.45 0.30 - 0.68 0.47 0.31 - 0.72

MSA status .48 .91

MSA 1.00 1.00

Non-MSA 1.19 0.73 - 1.93 1.03 0.64 - 1.66

*CI denotes confidence interval; MSA, metropolitan statistical area; OR, odds ratio. ORs and 95% CIs are for osteopathic physicians (DOs) relative to allopathic
physicians (MDs).

†The results were computed using logistic regression. The adjusted ORs were based on a multiple logistic regression model that included each of the
characteristics in the table.
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primary care services. Osteopathic physicians are gener-
ally underutilized by patients at both ends of the age
spectrum, Blacks, and Hispanics, although there are
some differences in these utilization factors across Uni-
ted State Census regions. The most important, and
unexpected, regional difference involves the decreased
utilization of DOs among females in the West. The rea-
sons for this finding are unclear and require further
elucidation.
Our findings in the pediatric and geriatric age groups

are consistent with a relative shortage of DOs within the
primary care specialties of pediatrics and internal medi-
cine, respectively [1,28]. Further, a national survey
reports that young adults (18-39 years) are significantly
less likely than older adults to be aware of DOs [20].
Thus, the decreased ambulatory medical care visits pro-
vided by DOs for minors in our study likely reflects
both a relative shortage of osteopathic pediatricians and
decreased awareness of DOs among the parents of min-
ors (i.e., young adults).
There may be a potentially important generational

relationship between awareness and utilization of DOs.
Thus, increasing awareness of DOs among young adults
may increase the number of pediatric visits for their
children provided by DOs. These children, in turn, will
be more aware of DOs as they enter adulthood, thereby

further enhancing their own utilization of DOs as adults
and their children’s utilization of DOs for pediatric
patient visits. However, in the absence of both a suffi-
cient supply of osteopathic pediatricians to provide pri-
mary care services and adequate public awareness of
DOs among young adults to drive demand, this “ramp-
up” phenomenon will not occur. In the context of a pro-
fession perhaps best known for its contributions to pri-
mary care [8], we refer to the challenge of
simultaneously increasing the supply of osteopathic
pediatricians and improving public awareness as osteo-
pathic medicine’s “pediatric primary-care paradox.”
An important point relating to “osteopathic identity”

involves deciding whether osteopathic medicine retains
its generalist focus on family or general medicine, or if
it wishes to expand its primary care focus to more
broadly include internal medicine, pediatrics, or both. In
our opinion, resolving the pediatric primary-care para-
dox, as illustrated in Figure 2, will be critical to the pro-
motion and long-term growth of osteopathic medicine.
However, this will involve sustained efforts and will be a
demanding task because of an impending crisis with the
current growth in DO and MD college enrollments and
the anticipated competition for training in Accreditation
Council for Graduate Medical Education (ACGME)
postdoctoral programs [29], including those in

Table 3 Odds ratios and 95% confidence intervals for sociodemographic characteristics and MSA status associated
with patient visits to osteopathic physicians for primary care, according to United States Census region*†

Northeast Midwest South West

Characteristic OR 95% CI P OR 95% CI P OR 95% CI P OR 95% CI P

Age (yrs) < .001 < .001 .01 .03

< 15 0.13 0.08 - 0.20 0.37 0.22 - 0.62 0.44 0.25 - 0.76 0.52 0.30 - 0.91

15-24 0.57 0.44 - 0.73 0.69 0.52 - 0.93 0.93 0.72 - 1.20 0.93 0.65 - 1.31

25-44 1.00 1.00 1.00 1.00

45-64 0.86 0.68 - 1.08 0.88 0.76 - 1.03 0.95 0.81 - 1.12 1.22 0.95 - 1.56

65-74 0.76 0.49 - 1.17 0.62 0.50 - 0.75 0.88 0.70 - 1.11 1.14 0.79 - 1.63

75+ 0.53 0.34 - 0.85 0.54 0.41 - 0.73 0.81 0.61 - 1.08 1.08 0.65 - 1.81

Sex .43 .35 .81 .01

Female 0.92 0.75 - 1.13 1.06 0.93 - 1.21 0.99 0.88 - 1.10 0.79 0.66 - 0.94

Male 1.00 1.00 1.00 1.00

Race .31 < .001 .04 < .001

White 1.00 1.00 1.00 1.00

Black 0.64 0.32 - 1.27 0.54 0.32 - 0.93 0.54 0.33 - 0.86 0.66 0.44 - 1.01

Other 0.67 0.31 - 1.46 0.31 0.18 - 0.52 1.09 0.40 - 2.99 0.26 0.14 - 0.47

Ethnicity .02 < .001 .88 .18

Hispanic 0.36 0.18 - 0.76 0.57 0.38 - 0.87 1.01 0.61 - 1.67 0.64 0.32 - 1.30

Not Hispanic 1.00 1.00 1.00 1.00

MSA status .41 .04 .66 .49

MSA 1.00 1.00 1.00 1.00

Non-MSA 0.54 0.12 - 2.36 1.74 1.04 - 2.92 0.83 0.36 - 1.91 0.72 0.29 - 1.82

*CI denotes confidence interval; MSA, metropolitan statistical area; OR, odds ratio. ORs and 95% CIs are for osteopathic physicians (DOs) relative to allopathic
physicians (MDs).

†The results were computed using a multiple logistic regression model that included each of the characteristics in the table.
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pediatrics. Assuming no short-term change in the num-
ber of graduate medical education positions (including
training programs approved by either the American
Osteopathic Association or the ACGME), the estimated
24,269 first-year training slots available would be inade-
quate for the estimated 5,227 osteopathic and 19,909
allopathic graduates in 2012 [30]. This scenario will
likely be further exacerbated by another 6,000 or more
international medical graduates who may be seeking
graduate medical education in the United States [30].
In addition to young adults, members of racial and eth-

nic minority groups and persons with no more than a high
school education are less likely to be aware of DOs, even
after adjusting for United States Census region and urba-
nization of residence [20]. Even among persons claiming
to be aware of DOs, members of racial and ethnic minor-
ity groups continue to underutilize DOs [20]. These racial
and ethnic findings may be partially explained by the
underrepresentation of Blacks and Hispanics among the
ranks of students at colleges of osteopathic medicine (8%
of osteopathic matriculants [31] vs. 14% of allopathic
matriculants [32] in 2004). Except for this explanation,
however, the reasons for underutilization of DOs by racial
and ethnic minority groups are largely unknown. More

research is needed to identify and remove barriers to utili-
zation of DOs. Greater efforts are also needed to improve
public awareness of DOs among young persons and to
attract racial and ethnic minorities to osteopathic medi-
cine, both as patients and physicians.
Osteopathic physician visits are heavily concentrated

in the Midwest, with significant underutilization in the
South and West. Many, although not all, of our findings
may be explained historically by the development of
osteopathic medicine in the rural, midwestern United
States, thereby creating greater demand for DO services
in these areas. Interestingly, while we observed signifi-
cantly greater utilization of DOs (vs. MDs) by patients
in non-MSAs in the Midwest, we found lower (albeit
not statistically significant) utilization of DOs in non-
MSAs in each of the other United States Census
regions. The latter findings are somewhat surprising, as
delivery of rural health care is often considered a quin-
tessential feature of osteopathic medical practice.
Growth in the number of colleges of osteopathic medi-

cine, largely located in the Midwest and Northeast during
the 20th century, provided an ample supply of DOs in
these regions to meet patient demand. Although more
recently osteopathic medicine has been innovative in

Table 4 Odds ratios and 95% confidence intervals for sociodemographic characteristics and United States Census
region associated with patient visits to osteopathic physicians for primary care, according to MSA status*†

MSA Non-MSA

Characteristic OR 95% CI P OR 95% CI P

Age (yrs) < .001 .001

< 15 0.30 0.22 - 0.40 0.53 0.30 - 0.93

15-24 0.74 0.63 - 0.87 0.81 0.58 - 1.12

25-44 1.00 1.00

45-64 0.94 0.85 - 1.04 0.91 0.74 - 1.12

65-74 0.80 0.66 - 0.96 0.68 0.52 - 0.89

75+ 0.67 0.54 - 0.83 0.62 0.48 - 0.81

Sex .41 .58

Female 0.96 0.87 - 1.06 0.96 0.83 - 1.11

Male 1.00 1.00

Race < .001 .002

White 1.00 1.00

Black 0.58 0.42 - 0.80 0.41 0.25 - 0.67

Other 0.40 0.23 - 0.67 1.07 0.53 - 2.18

Ethnicity .05 .01

Hispanic 0.67 0.49 - 0.93 0.51 0.33 - 0.78

Not Hispanic 1.00 1.00

United States Census region .01 .01

Northeast 0.95 0.64 - 1.43 0.34 0.08 - 1.48

Midwest 1.00 1.00

South 0.51 0.29 - 0.91 0.26 0.11 - 0.60

West 0.60 0.40 - 0.89 0.28 0.09 - 0.94

*CI denotes confidence interval; MSA, metropolitan statistical area; OR, odds ratio. ORs and 95% CIs are for osteopathic physicians (DOs) relative to allopathic
physicians (MDs).

†The results were computed using a multiple logistic regression model that included each of the characteristics in the table.
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establishing new schools in nontraditional locations [8], a
concerted long-term plan for establishing new, geographi-
cally-balanced colleges of osteopathic medicine within the
range of exemplary, co-located graduate medical education
programs is necessary to fill voids in the South and West if
osteopathic medicine is to become a vibrant national
player in the health care arena. Correspondingly, there is a
need to increase the number of primary care visits that
DOs provide for female patients in the West.
There are at least three limitations of this study. First,

there were substantial missing data for race and ethnicity.
While such missing data were imputed by the NAMCS
staff, the validity of this approach cannot be directly con-
firmed. We conducted two parallel analyses that used the
five-year NAMCS data to address the issues of missing
data and imputation: (1) using only non-imputed race
data for 2002 through 2006; and (2) excluding any
unknown ethnicity data (ethnicity data may have been
recorded by NAMCS as “unknown” in 2002, prior to
their imputation of missing ethnicity data from 2003
through 2006). The findings of these parallel analyses did

not differ substantively from those reported herein. Sec-
ond, findings based on fewer than 30 unweighted patient
visits or with relative SEs greater than 0.30 may not be
statistically reliable [13-17]. Consequently, we limited our
analyses to only those variables that generated sufficient
survey counts to ensure findings within the acceptable
reliability thresholds. Third, the basic sampling unit in
NAMCS is the patient visit, not patient. Thus, the extra-
polation our findings to patients (rather than patient vis-
its) potentially may be biased if a substantial percentage
of repeat patients were included in the NAMCS data and
if there were discrepant findings in the repeat patients
compared with the non-repeaters. Such bias is extremely
unlikely because physician offices were surveyed by
NAMCS for only one week and, except for the very smal-
lest practices, systematic random sampling was used to
select patient visits during that week.

Conclusions
Health care reform, with the potential of universal or
near-universal coverage in the coming years, may prove
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Figure 2 Proposed resolution of osteopathic medicine’s pediatric primary-care paradox.
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to be an unexpected boon for osteopathic medicine that
opens access to millions of patients heretofore unfami-
liar with osteopathic medicine. To capitalize on these
unparalleled opportunities, stakeholders within the
osteopathic profession (e.g., national and state osteo-
pathic associations, colleges of osteopathic medicine,
osteopathic postdoctoral training institutions, osteo-
pathic physicians, and others) must work collaboratively
with their counterparts in the allopathic profession, fed-
eral government, and public health agencies to increase
public awareness of osteopathic medicine and to pro-
mote its primary care role by more fully embracing a
focused differentiation strategy to position osteopathic
medicine within the primary care market sector. Addi-
tionally, these efforts should expand access to the osteo-
pathic primary care workforce among underserved racial
and ethnic groups, thereby enhancing the social mission
of providing physicians to care for the national popula-
tion [8]. The emerging health care environment affords
osteopathic medicine an opportunity to begin ameliorat-
ing its pediatric primary-care paradox. However, osteo-
pathic stakeholders must act nimbly and strategically to
seize these opportunities while simultaneously combat-
ing the looming crisis in graduate medical education,
which soon threatens the availability of adequate post-
doctoral training programs for osteopathic medical grad-
uates. In so doing, DOs will move forward and be
optimally integrated into the new system of health care
in the United States.
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