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Clinicians’ Overestimation of Their Geographic Service 
Area

ABSTRACT
In this study, we evaluated family physicians’ ability to estimate the service 
area of their patient panel—a critical first step in contextual population-based 
primary care. We surveyed 14 clinicians and administrators from 6 practices. 
Participants circled their estimated service area on county maps that were com-
pared with the actual service area containing 70% of the practice’s patients. 
Accuracy was ascertained from overlap and the amount of estimated census 
tracts that were not part of the actual service area. Average overlap was 75%, 
but participants overestimated their service area by an average of 166 square 
miles. Service area overestimation impedes implementation of targeted commu-
nity interventions by practices.

Ann Fam Med 2019;17:S63-S66. https://doi.org/10.1370/afm.2383.

INTRODUCTION

Value-based payment has led practices to implement a wide range of 
population health approaches. For many, the population includes 
only those patients coming to the clinic, with a focus on overdue 

reports and care coordination. For others, the focus extends beyond the 
clinic to include community linkages and interventions. Unfortunately, 
the knowledge, skills, and tools that practices need to undertake the lat-
ter activities are at varying stages of maturity. Only one-third of family 
physicians can even estimate the size of their patient panel.1 The percent-
age who can define the “community” they serve is likely lower, which ulti-
mately leaves clinicians feeling unprepared.2

To address this gap, practices can implement community-oriented 
primary care (COPC), by executing 4 iterative steps: defining the com-
munity, identifying health problems, developing and implementing inter-
ventions, and conducting ongoing evaluation.3-5 Although COPC was 
developed in the 1940s, its adoption has been limited by fee-for-service 
arrangements and barriers to accessing population data.6,7 With electronic 
health records (EHRs), advances in Geographic Information Systems 
(GIS), and value-based payment, these obstacles are less daunting, making 
COPC an attractive framework for population health.8-10 In this study, we 
used GIS to evaluate the ability of a group of family physicians to define 
their patient community—the first step of a practicewide effort to use 
COPC for practice transformation.

METHODS
This study took place at 6 northern Virginia family medicine practices. 
We recruited 14 clinicians, 6 care management staff, 4 patients, and 3 
administrators. Of these, 8 clinicians and 1 administrator submitted draw-
ings. To incorporate the perspectives of trainees, we additionally recruited 
5 third-year residents.

Study facilitators described to participants the definition of and 
method for calculating a clinic’s service area. We defined the service area 
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as the geographic area containing 70% of each prac-
tice’s patients and explained that the service area was 
calculated by listing all the census tracts in which a 
practice’s patients live and rank-ordering them from 
most to least. On a map centered on Fairfax County, 
Virginia, we then instructed participants, “Circle areas 
that you think represent your practice’s service area.” 
We collected participants’ sketches of their perceived 
service area. For each practice, we then compared the 
perceived service area with the actual service area, 
which was created by geocoding the home addresses 
listed in the EHR of patients making at least 1 office 
visit between January 1, 2012 and January 1, 2015.

The primary outcome measure was the accuracy 
of the perceived service area as compared with the 
actual service area. We entered each participant’s 
perceived service area sketch into ArcMap 10.3.1 
(Esri) and used the ModelBuilder tool in ArcMap 
to construct maps using the perceived and actual 
service areas as separate layers. We quantified the 
digitized perceived and actual service areas to cal-
culate the area in census tracts and square miles, and 
compared overlap between the 2 areas, the number 
of core tracts missing from the perceived service 
area, and the number of noncore sketched tracts that 
were included in the perceived service area. Overlap-
ping tracts were calculated by selecting all perceived 

service area tracts that were found within the actual 
service area and dividing them by the total number 
of tracts in the actual service area. Noncore tracts 
included were calculated as the number of perceived 
service area tracts that were not part of the actual 
service area, divided by the total number of tracts in 
the perceived service area. Core tracts missed were 
calculated as the percentage of actual service area 
tracts that were not captured by the participants’ per-
ceived service area.

The study was approved by the Institutional 
Review Board of Virginia Commonwealth University.

RESULTS
One-half of the participants included more than 75% 
of their actual service area in their perceived service 
area sketch (Table 1). The perceived service area 
sketches were generally much larger than the actual 
service areas and tended to include large numbers of 
census tracts not in the actual service area. 

On average, more than 50% of the census tracts 
included in the perceived service area sketches were 
not part of their respective actual service areas. The 
average amount of overestimation was approximately 
165.9 square miles (112.1% of the actual service area), 
which suggests that participants perceived their patient 

Table 1. Accuracy of Perceived Service Area vs Actual Service Area, by Practice

Practice and 
Participant

Total  
Census 
Tracts

Square 
Miles

Overlap Core Tracts Missed
Noncore Tracts  

Included

Census 
Tracts

Square 
Miles

Percent  
of Actual

Census 
Tracts

Square 
Miles Percent

Census 
Tracts

Square 
Miles Percent

Practice 1 97 228.8  …  …  …   …   …   …  …  …  …

Physician 1 191 417.9 94.0 212.6 96.9 3.0 16.2 3.1 97.0 205.2 50.8

Physician 2 499 969.0 97.0 228.8 100.0 0.0 0.0 0.0 402.0 740.1 80.6

Resident 3 127 222.4 77.0 153.2 79.4 20.0 75.6 20.6 50.0 69.2 39.4

Physician 4 196 231.2 71.0 113.7 73.2 26.0 115.2 26.8 125.0 117.6 63.8

Physician 5 139 363.1 87.0 211.0 89.7 10.0 17.9 10.3 52.0 152.2 37.4

Resident 6 135 216.7 69.0 141.4 71.1 28.0 87.5 28.9 66.0 75.3 48.9

Practice 2 55 111.2  …   …  …  …  …  …   …   …  …

Physician 1 33 35.1 30.0 30.9 54.5 25.0 80.3 45.5 3.0 42.0 9.1

Practice 3 15 86.8  …   …  …  …  …   …   …  …  …

Administrator 1 46 357.8 14.0 64.1 93.3 1.0 22.7 6.7 32.0 293.7 69.6

Physician 1 42 436.4 15.0 86.8 100.0 0.0 0.0 0.0 27.0 349.7 64.3

Practice 4 38 167.1  …  …  …   …  …   …  …  …  … 

Physician 1 119 400.7 38.0 167.1 100.0 0.0 0.0 0.0 81.0 232.9 68.1

Practice 5 38 84.5  …   …  …   …  …  …  …  …  …

Physician 1 85 71.9 13.0 15.6 34.2 25.0 68.9 65.8 72.0 56.3 84.7

Practice 6 32 149.9  …  …   …  …   …   …  …  …   … 

Physician 1 38 259.3 20.0 90.3 62.5 12.0 59.7 37.5 18.0 169.1 47.4

Physician 2 18 272.0 13.0 97.9 40.6 19.0 52.0 59.4 5.0 174.1 27.8

Nurse practi-
tioner 3

28 427.4 19.0 111.6 59.4 13.0 38.3 40.6 9.0 315.8 32.1
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panels to be more widely distributed in the geographic 
region than they were.

There was considerable variability in how the per-
ceived service area related to the actual service area 
geographically (Figure 1), although there was no dis-
cernible pattern or trend in directionality.

DISCUSSION
Most primary care clinicians and administrators could 
not accurately estimate their service area, overestimat-
ing the geographic footprint of their practice by 112% 
on average. Before practices can consider a COPC-
type approach to community care, they first need to 

Figure 1. Examples of overlapping perceived and actual service areas. 

Sketch 6

Sketch 1

Sketch 2

Sketch 3 Sketch 4
Sketch 5

Practice 

Perceived service area

Actual service area

Overlapping census tracts

WWW.ANNFAMMED.ORG
WWW.ANNFAMMED.ORG


GEOGR APHIC SERVICE AREA

ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 17, SUPPLEMENT 1 ✦ 2019

S66

understand the community they serve. Sizable service 
area overestimations can make it more difficult for 
practices to understand their community’s needs, iden-
tify those in need not accessing care, engage potential 
community partners for collaborative care, and con-
sider novel community-based interventions. Knowing 
their service area is smaller than they thought may 
even make these tasks less daunting and more feasible.

The limitations inherent in this study provide 
opportunities for future studies. Other investigators 
can apply our methods in additional locations, test-
ing our findings across a wide range of practice sizes, 
sociodemographic populations, population densities, 
and clinician participants.

Practices need tools to better understand the com-
munities they serve before they can be expected to 
undertake population-level interventions. To effec-
tively address the social determinants of their patients’ 
health, it is imperative that primary care clinicians 
have highly granular and data-driven awareness of 
their practice community or service area. To do so 
efficiently, it is equally important that this awareness 
takes advantage of secondary data and techniques such 
as those presented here, and minimizes administrative 
burden in an era of increasing clinician burnout.

To read or post commentaries in response to this article, see it 
online at http://www.AnnFamMed.org/content/17/Suppl_1/S63.
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