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Purpose: The purpose of this study was to characterize the proximity of primary care and behavioral
health service delivery sites in the United States and factors influencing their colocation.

Methods: We geocoded the practice addresses of primary care and behavioral health providers found
in the Centers for Medicare & Medicaid Services’ National Plan and Provider Enumeration System Down-
loadable File to report where colocation is occurring throughout the country.

Results: The extent to which primary care physicians are colocated with behavioral health providers
is strongly associated with rurality. Specifically, 40.2% of primary care physicians in urban areas are
colocated with behavioral health providers compared with 22.8% in isolated rural areas and 26.5% in
frontier areas. However, when controlling for number of primary care physicians at a location, the odds
of colocation actually are greater for physicians in a frontier area than those in urban areas (odds ratio,
1.289; P < .01).

Conclusions: Our findings offer new insights into the overlap of the behavioral health and primary
care workforce, where opportunities for integration may be limited because of practice size and the
proximity of providers, and where new possibilities for integration exist. (J Am Board Fam Med 2014;
27:367–374.)
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Current fragmentation in health care leads to in-
creased cost and is associated with decreased health
outcomes and overall quality of care.1–3 Central to
this problem is the perpetuation of the false dichot-
omy that has separated mental health from physical
health systems.4 Many have written extensively
about the need for increased and improved integra-
tion of primary care and behavioral health, which
includes mental health and substance use ser-
vices.4 –7 Emerging research indicates that the

integration of behavioral health into primary care
improves health care access, minimizes stigma
associated with seeking mental health services,
increases overall health outcomes, and lowers
health care costs.6,8

To date, there have been limited attempts to
assess where integration is occurring throughout
the country.9 The challenge for this assessment is
the vast differences in practices’ classification sche-
mas for integration and the lack of a national da-
tabase that clearly encapsulates the practices that
are integrating primary care and behavioral health
on site.10,11

This article uses a novel approach to identify
where behavioral health and primary care service
delivery currently intersect and diverge, focusing
on their proximity or colocation to each other.
While colocation is by no means the equivalent of
integration, it is often a part of the definition.10

Using practice addresses from a listing of most health
care providers in the United States, we examined the
extent to which primary care physicians (PCPs) and
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behavioral health providers share the same space, al-
though not necessarily the same practice.

A somewhat self-evident issue is that colocation
is more common in larger practices. What is not so
obvious is the extent to which PCPs in smaller
practices share space with behavioral health provid-
ers. Thus, we examine how the concentration of
primary care providers in a particular location is
related to colocation. A shared location (also known
as colocation) also means something different in
rural than urban areas. In particular, sharing the
same address may be meaningful in an urban area,
but colocation of rural PCPs and behavioral health
providers in the same small town may matter the
most. Sharing the same space, however defined, is
certainly different from integration. Still, coloca-
tion is of intrinsic interest because it offers the
potential of collaboration and the improvement of
health care delivery for Americans.

Using US national workforce data, our analysis
addresses 3 related issues. The first is a straightfor-
ward examination of the association between rural-
ity and the number of PCPs that are colocated
(hereafter “PCPs at location”), regardless of
whether they are in the same practice. The second
issue is the relationship between PCPs at location
and colocation between primary care physicians
and behavioral health providers, using both a nar-
row and broad measure of colocation. The final
issue is less obvious: the extent to which the asso-
ciation between rurality and PCPs at location ex-
plains differences across levels of rurality in the
colocation of PCPs and behavioral health provid-
ers.

Methods
The Health Insurance Portability and Accountabil-
ity Act of 1996 (HIPAA) mandated that the Na-
tional Provider Identifier (NPI) be required for
Medicare services and has been widely adopted by
other payers.12 In particular, in 2007, all entities
covered by the Health Insurance Portability and
Accountability Act, such as providers completing
electronic transactions, health care clearinghouses,
and large health plans, were required to use only
the NPI to identify covered health care providers.
Thus, nearly all health care providers who bill third
parties for their services, including physicians and
behavioral health providers, have obtained an NPI.
Providers who are excluded include those who (1)

only bill their patients directly or (2) occupy a
salaried position and payment for their services is
only from their employer. Information gathered
from health care providers with an NPI is publicly
available from the Centers for Medicare & Medic-
aid Services in the National Plan and Provider
Enumeration System (NPPES) Downloadable File.
The data includes 2 pieces of provider information
required for our colocation analysis: practice ad-
dress and provider specialty. We used data from
August 2010; this earlier date was chosen to mini-
mize the inclusion of an increasing number of re-
tired or otherwise inactive providers listed in the
NPPES.

We were able to identify active physicians with
more precision by matching the NPPES data with
the 2010 American Medical Association’s (AMA)
Physician Masterfile. Using common identifiers in
both data sets (including name, address, and unique
physician identification number), we were able to
match approximately 95% of the physicians in the
2010 NPPES data with those in the 2010 AMA
Physician Masterfile. Given this match, we re-
stricted our analysis to physicians classified in the
Masterfile as providing direct patient care, thus
excluding those who are retired residents, as well as
those who mainly teach or hold administrative po-
sitions.

By geocoding the practice addresses in the
NPPES data we were able to count the number of
behavioral health providers and PCPs in a partic-
ular location. PCPs are those specializing in family
medicine, general internal medicine, general pedi-
atrics, geriatrics, and general practice. Behavioral
health providers include psychiatrists, psycholo-
gists, social workers, marriage and family thera-
pists, mental health counselors, and substance
abuse counselors.

Using longitude and latitude coordinates, we
used different levels of precision to identify a
shared space. Using 5 digits after the decimal place
(eg, 43.23983, 23.56778), there is approximately a
1-m buffer around each point; this level of preci-
sion almost always means that persons at that loca-
tion share the same street address. This is different
from being in the same practice. It is quite com-
mon, especially in larger urban centers, that mul-
tiple medical practices share the same street ad-
dress. At the same time, it is not uncommon for
physicians and behavioral health providers in dif-
ferent practices to collaborate in the care of a pa-
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tient; such collaboration is arguably facilitated by
proximity.

Using 4 digits (eg, 43.2398, 23.5678) there is
approximately a 10-m buffer that may include
neighboring buildings; using 3 digits, the buffer is
approximately 100 m (“down the road”); and using
2 digits, the buffer is 1 km (the “other side of a
small town”). For each of these levels of precision
we obtained a count of the behavioral health pro-
viders and PCPs and calculated the percentage of
these physicians who are colocated with these pro-
viders. Our preliminary findings indicated little dif-
ference in estimates of colocation using 5, 4, or 3
digits; thus we restricted the analysis to results
using the more precise (5-digit) measure and the
broader 2-digit measure.

For each PCP, we obtained a count of the num-
ber of PCPs sharing the same 5-digit latitude and
longitude, which is effectively the same street ad-
dress (but not the same suite, office, floor, and any
other ways to differentiate among multiple occu-
pants that share the same street address.) We use
“PCPs at location” as a shorthand for this measure,
with understanding that multiple practices may be
located at a particular site and that a practice may
have providers located at multiple sites. For ease of
presentation, we classified site size into 3 catego-
ries: just 1 PCP, 2 to 10 physicians, and �10 phy-
sicians.

To identify different levels of rurality, we use a
measure based on the Rural-Urban Commuting
Area (RUCA) codes. This is a Census tract–based
classification scheme that uses the standard Bureau
of Census Urbanized Area and Urban Cluster def-
initions in combination with work commuting in-
formation to characterize all the nation’s Census
tracts regarding their rural and urban status and
relationships. There is also a ZIP code RUCA
approximation that is used in this analysis by using
the ZIP code of providers’ practice location. Rural
researchers have developed a RUCA-based mea-
sure that classifies all ZIP code areas as urban, large
rural, small rural, isolated rural, or frontier.13

Among several alternatives, we use the following
definition of frontier areas based on travel time: “all
ZIPs that have RUCA 10 codes that are more than
60 minutes or greater road travel to the closest edge
of an Urbanized Area and are more than 30 min-
utes or greater road travel to the closest edge of a
large Urbanized Cluster of 10,000 population or
greater.”13

We used simple tabulations and �2 statistics to
examine the associations between (1) PCPs at lo-
cation and rurality, (2) PCPs at location and colo-
cation, and (3) rurality and colocation. To examine
the extent to which rural-urban differences are at-
tributable to smaller numbers of PCPs at location
in rural areas, we estimated multiple logistic regres-
sion models. Using both a precise (5-digit) and
broad (2-digit) measure of colocation, we examined
nested models. These include levels of rurality (ur-
ban, large rural, small rural, isolated rural, and
frontier), PCPs at location, as well as an interaction
term between PCPs at location and rurality. We
compared different ways to specify PCPs at loca-
tion and decided to use the natural log of size to
capture the nonlinearity in the relation between
this number and colocation (see Results). All sta-
tistical analyses were completed using Stata 13.1
(StataCorp LP, College Station, TX). Statistical
significance is defined as P � .01.

Results
The first step of this analysis was to examine the
relationship between level of rurality and the num-
ber of PCPs located at a particular location (PCPs
at location). Overall, in the 2010 NPPES, we iden-
tified approximately 211,000 primary care physi-
cians in direct patient care, a figure very close to
other estimates of the size of the primary care
workforce.14–16 Of these PCPs, 175,197 practice in
urban areas, 18,113 in large rural areas, 9,837 in
small rural areas, 2,560 in isolated rural areas, and
2,248 in frontier areas. As expected, there is a
strong association between numbers of PCPs at
location and rurality (Figure 1). The percentage of
all locations with just 1 PCP is 12% in urban areas
and doubles to 24% in isolated rural areas and 21%
in frontier areas. The percentage of locations with
more than 10 PCPs is 39% in urban areas but just
9% in frontier areas.

The extent to which PCPs are colocated with
behavioral health providers is strongly associated with
rurality using either a point (with 5 digits after the
decimal) or an area with a 1.1-km buffer (2 digits)
(Figure 2). With the point estimate, we found that
40.2% of PCPs in urban areas are colocated with
behavioral health providers compared with 22.8% in
isolated rural areas and 26.5% in frontier areas. Using
the larger area to define colocation, more than three
fourths (77.8%) of urban PCPs are near a behavioral
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health provider compared with a little more than a
third (37.3%) in frontier areas.

We turn to the final analysis that examines differ-
ences in colocation across both rurality and numbers
of PCPs at location. While there is a substantial
difference in colocation across levels of rurality, we
examined the extent to which these differences are
explained by fewer PCPs at a given location. The
nested logistic regression results in Table 1 summa-
rize our analysis.

Our main finding is that after controlling for the
number of PCPs at location, much of the observed
difference in colocation across levels of rurality dis-
appears. In particular, in the second model, there is
not a significant difference in the likelihood of colo-
cation in an urban area and an isolated rural area
(odds ratio [OR], 1.063; P � .05). Surprisingly, after
controlling for size, the odds of colocation are actually
greater for physicians in a frontier area than their
counterparts in urban areas (OR, 1.289; P � .01).

The final model in Table 1 includes interaction
terms between the number of PCPs at location and

level of rurality. These results indicate a size effect
slightly lower in large rural areas compared with
urban areas (OR, 0.907; 95% confidence interval,
0.871–0.944), but the reverse is true for PCPs in
the more rural areas, such as isolated rural settings
(OR, 1.214; 95% confidence interval, 1.066–
1.381). This relationship is displayed in Figure 3,
which shows how the likelihood of colocation varies
by site size for physicians in urban areas, large rural
areas, and more rural locations (combining small ru-
ral, isolated rural, and frontier). In isolated and fron-
tier rural areas, physicians in locations with few phy-
sicians are less likely to be colocated than urban
PCPs. However, the likelihood of colocation rises
sharply with size, reaching 100% for sites with 25 to
30 physicians. By contrast, the likelihood of coloca-
tion increases more gradually and nears 100% only in
locations with more than 100 to 110 PCPs.

Limitations
The data we use is silent about integration and
collaboration among PCPs and behavioral health

Figure 1. Distribution of primary care physicians (PCPs) at location by level of rurality.

Figure 2. Percentage of primary care physicians collocated with behavioral health providers by level of rurality
and match precision.

370 JABFM May–June 2014 Vol. 27 No. 3 http://www.jabfm.org

 on 20 M
arch 2021 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2014.03.130260 on 7 M

ay 2014. D
ow

nloaded from
 

http://www.jabfm.org/


providers. Although PCPs may share an address
with behavioral health providers, they may have no
interaction with each other. Conversely, a rural
physician may work closely with a psychologist a
few towns over. The measure of colocation used in
this article can serve as a valuable indicator of a

potential relationship that could provide the basis
for policies aimed at improving mental health care
within primary care settings.

Another limitation of the data are that addresses
analyzed and geocoded in both data sets are self-
reported and contain inaccuracies. While the geo-

Table 1. Summary of Logistic Regression Analysis Examining Joint Impact of Size and Rurality on Colocation of
Primary Care Physicians with Behavioral Health Providers

Size and Location Rurality Only Rurality and Size Rurality-Size Interaction

Urban Reference Reference Reference
Large rural 0.552 (0.533–0.571)* 0.758 (0.730–0.787)* 0.921 (0.843–1.006)
Small rural 0.430 (0.410–0.452)* 0.790 (0.750–0.832)* 0.589 (0.515–0.672)*
Isolated rural 0.439 (0.400–0.482)* 1.063 (0.961–1.174) 0.807 (0.652–0.999)†

Frontier 0.537 (0.489–0.590)* 1.289 (1.166–1.425)* 1.118 (0.899–1.391)
ln(size) 2.676 (2.650–2.703)* 2.678 (2.650–2.706)*
Large rural*ln(size) 0.907 (0.871–0.944)*
Small rural*ln(size) 1.185 (1.105–1.269)*
Isolated rural*ln(size) 1.214 (1.066–1.381)*
Frontier rural*ln(size) 1.106 (0.966–1.265)

Data are odds ratios (95% confidence intervals). Data are from the National Plan and Provider Enumeration System 2010 and the
American Medical Association Masterfile 2010. The analysis is based on 207,955 primary care physicians in direct patient care.
Ln(size) is the natural log of the number of primary care physicians located at the same location (street address). Colocation of primary
care physicians and behavioral health providers also is based on the same, more precise location. The outcome variable for the three
models is colocation of primary care physician with behavioral health providers.
*Significant at 1%.
†Significant at 5%.

Figure 3. Association between colocation and primary care physicians (PCPs) at location.

(5-digits ) (2-digits )
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coding process strives to use the best possible ad-
dress and apply the most accurate assignment of the
longitude and latitude points, approximately 3% of
addresses are geocoded at the 5-digit ZIP code. In
addition, some health care providers may report
their home or billing addresses rather than their
practice address.

Since the NPI is required only for billing pur-
poses, some providers may not be included in the
NPPES. Furthermore, the NPPES database may
overestimate the number of providers: all providers
with an NPI are assumed to actively deliver clinical
services, and providers who have retired have not
necessarily been eliminated from the data. By com-
bining NPPES data with AMA Masterfile data, we
reduced the likelihood of overcounting physicians
by including only those in direct patient care.
Without a “master file” for behavioral health pro-
viders, we could not make a comparable correction
for them.

Discussion
Successful expansion of integrated primary care de-
livery will require an array of strategies and inter-
provider arrangements, including in-house behav-
ioral health staffing, coordination with proximal
outside providers, and teleconsultation. Policymak-
ers hoping to accelerate integration must first un-
derstand where the delivery of behavioral health
and primary care services currently intersect and
diverge. Absent this knowledge, policymakers will
unlikely be able to recognize immediate opportu-
nities for integration. Further, without a more
complete understanding of where integration pos-
sibilities are, policymakers may not be able to as-
certain where integration may simply need minimal
incentives to occur and those geographical areas
where greater policy and payment will need to be
leveraged. Unfortunately, the current extent and
distribution of primary care and mental health co-
location and integration as it relates to provider
density and practice proximity is unknown. In this
article, we illuminated where behavior health and
primary care proximity might offer a proxy for
potential collaboration possibilities and where alter-
native strategies and support are likely needed to
propel the integration of primary care and mental
health forward to improve the health care delivery
system for Americans.

The degree to which PCPs are colocated with
behavioral health providers is positively associated

with practice site size. This association explains
some but not all the observed differences across
level of rurality. While there are few large sites in
more rural areas, findings show that they do exist,
and they almost always contain a behavioral health
provider. These findings suggest that support for
integration in smaller practices is needed and adds
to the growing call for facilitating change among
smaller primary care practices.17 Current providers
who have been trained as solo practitioners may
need additional assistance and would benefit from
training in the effective delivery of team-based
care. Awareness of proximity informs opportunities
for not only full integration of care but also coor-
dination of care when integration is not possible or
desired.

While some limitations of our colocation method
to understand relationships between primary and be-
havioral health care providers are obvious, several
are, nonetheless, worth noting. To understand na-
tional workforce patterns, we made opportunistic
use of secondary and administrative data, which do
not include information about actual employment,
referral, or other relationships between providers
nor evidence to understand where patient sharing is
actually occurring. Our results can, therefore, only
speak to the degrees to which potential relation-
ships occur or could occur; for example, a part-time
or even a full-time professional colocated within a
primary care practice may be primarily employed at
a mental health organization outside of the primary
care practice building. Our results are best suited to
demonstrating gaps in proximity, and our findings
are consistent with well-documented shortages in
rural areas of primary care mental health providers
independent of one another.18–21 A plausible expla-
nation of the low rates of colocation in rural areas
is the absence of behavioral health providers. Re-
cruiting and retaining these providers in rural areas
is complicated because of economic, geographic,
and sociocultural characteristics.21 Broadening the
use of small-business loans, debt relief, enhanced
infrastructure for telehealth opportunities, and ad-
ditional payment incentives like those found to be
beneficial in regional and international settings
should all be considered among efforts to recruit and
retain both PCPs and behavioral health providers in
rural areas.20,22,23 Incentive plans and innovative cur-
ricula also are needed to encourage behavioral health
providers to train for the provision of services within
a primary care environment.24–27
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Conclusions
Despite evidence showing that integrating behav-
ioral health care into primary care can improve
patient outcomes28 and decrease health care costs,2

there remain many unanswered questions about
who is integrating and where.29 Among these are
payment policies separating physical and behavioral
health care, workforce distribution, and supply de-
ficiencies, particularly in rural areas.

The challenges inherent to delivering integrated
primary care among physicians in smaller practices
and in rural settings are many, as are the strategies
required for their mitigation. To realize this poten-
tial, policies that both encourage and support inte-
gration are needed. Several key processes are
needed to enable primary care providers to collab-
orate better with behavioral health providers: in-
creased reimbursement and education at the prac-
tice level,7 workforce expansion, shared training,
payment reform that favors team approaches, out-
comes and population-based care to balance the
isolating effects of fees for service, telehealth ini-
tiatives, and other incentives that support shared
care. As we continue to better understand the im-
portance of integration efforts, support can take
place at the local community level as well as
through state-based and national initiatives.

The United States must address the problem of
fragmentation in health care delivery, and better
integration of its health workforce through inno-
vative delivery models is a critical first step. The
inclusion of behavioral health providers into the
largest platform of health care delivery, primary
care, is an essential step toward the achievement of
the nation’s triple aim of decreasing overall health
care cost, improving outcomes, and enhancing the
patient experience.30 Understanding their current
proximity and gaps in colocation is a critical first
step—one that we hope galvanizes further research
to understand how such proximity affects the actual
team-based integrated care delivery and population
health.
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