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Background: The Veterans Choice Act of 2014 increased the number of
Veterans eligible for Department of Veterans Affairs (VA)-purchased care
delivered in non-VA community care (CC) facilities. Driving >40 miles
from home to a VA facility is a key eligibility criterion for CC. It remains
unclear whether this policy change improved geographical access by
reducing drive distance for Veterans.

Objectives: Describe the driving distance for Veterans receiving cataract
surgery in VA and CC facilities, and if they visited the closest-to-home
facility or if they drove to farther facilities.

Subjects: Veterans who had cataract surgery in federal fiscal
year 2015.

Measures: We calculated driving miles to the Closest VA and CC
facilities that performed cataract surgeries, and to the location where
Veterans received care.

Results: A total of 61,746 Veterans received 83,875 cataract surgeries.
More than 50% of CC surgeries occurred farther than the Closest CC
facility providing cataract surgery (median Closest CC facility 8.7
miles vs. Actual CC facility, 19.7 miles). Most (57%) Veterans re-
ceiving cataract surgery at a VA facility used the Closest VA facility
(median Closest VA facility 28.1 miles vs. Actual VA facility at 31.2
miles). In all, 26.1% of CC procedures occurred in facilities farther
away than the Closest VA facility.

Conclusions: Although many Veterans drove farther than needed to
get cataract surgery in CC, this was not true for obtaining care in the
VA. Our findings suggest that there may be additional reasons, be-
sides driving distance, that affect whether Veterans choose CC and,
if they do, where they seek CC.

Key Words: Veterans, geographic information systems, access to
health care, cataract surgery, travel burden
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The Veterans Access, Choice and Accountability Act of
2014 (Choice) was passed in response to long waitlists and

delays in care. Choice increased care access by allowing Vet-
erans meeting certain eligibility criteria to receive care through
Department of Veterans Affairs (VA)-purchased care in the
community.1 Two important eligibility criteria were: (1) having
to wait more than 30 days for an appointment; and (2) having to
drive more than 40 miles from a Veteran’s home to the nearest
VA facility. In federal fiscal years (FYs) 2015 and 2016, about
90% of 1.28 million Veterans with Choice appointments
qualified under wait-time eligibility, and ~10% were eligible for
community care (CC) based on this 40-mile rule.2 There was no
requirement that the CC facility be the Closest CC facility to the
Veteran’s home, or that it be closer than the nearest VA facility.
Relatively little is known about whether the changes im-
plemented through the Choice Act improved geographical ac-
cess to care. As increasing numbers of Veterans are likely to use
CC due to expanded eligibility criteria through the Maintaining
Internal Systems and Strengthening Integrated Outside
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Networks (MISSION) Act of 2018, examination of geographic
access is critical.

In this paper, we examine the drive distance associated
with receiving CC cataract surgery versus VA cataract sur-
gery in FY2015 (October 1, 2014–September 30, 2015). We
also describe how often Veterans drove farther than a closer
VA or CC facility to receive cataract surgery.

Cataract surgery is the most common surgery for
Americans aged 65 and older,3 and similarly, one of the most
common surgical procedures in VA,4 requiring preoperative
and postoperative visits.5 Where surgery is obtained depends
upon factors such as whether acquaintances or family have had
successful surgery6 and surgeons’ reputations.7 Furthermore,
previous research has established that distance to the nearest
VA or other facility,3,5 and appointment availability,8 are im-
portant factors in selecting surgery location. VA enrollees over
age 65 can use the VA or other health coverage, commonly
Medicare, for cataract surgery. Although VA tends to have
lower out-of-pocket expenses than Medicare, closer proximity
to a VA facility is one of the strongest factors associated with
the likelihood that Veterans receive cataract care at a VA
versus through Medicare.3,5

METHODS
We conducted a retrospective observational study using

VA and CC datasets in the VA’s Corporate Data Warehouse
(CDW) for FY2015. Data management and analyses were
executed within Veterans Informatics and Computing Infra-
structure (VINCI)9 using geographic and statistical software
[see Supplemental Digital Content 1 for a list of data sources
and expanded explanation of data preparation, http://links.
lww.com/MLR/C159]. Our study was deemed to be quality
improvement and therefore exempt from Institutional Review
Board review.

Our study cohort included all Veterans living in the
continental US, Alaska, Hawaii, and all US territories
(Puerto Rico, Guam, US Virgin Islands, American Samoa)
who had cataract surgery as identified by Current Procedural
Terminology (CPT) codes 66982 (complex cataract surgeries)
and 66984 (routine cataract surgeries) in FY2015. Study Vet-
erans were on average 78.7 years old, 96.5% male, 78.7%
White, and 59.4% lived in urban areas. (Additional descriptive
details of our study cohort have been published elsewhere.10)
We included only one surgery per eye per Veteran in our
cohort, and each surgery formed the unit of analysis (rather
than the Veteran) as it was exceptionally rare for Veterans (103
total) to have surgery on both eyes during a single day; in the
case of multiple surgeries per eye, we included only the first
surgery in FY2015 for each eye (1 right and 1 left).

Generating drive distances in Geographic Information
System (GIS) software requires origin points (for Veteran
homes), destination points (for VA or CC cataract surgery), and a
road network dataset. For travel origins, we used geocoded
Veteran home addresses that were current during the fiscal
quarter in which they had their surgeries. For destinations
(surgical facilities), we used geocoded VA facilities and geo-
coded CC provider practice addresses. We selected Streetmap
North America for our road network dataset.

We designated all CC facilities where VA paid for
cataract surgeries in FY2015 as possible CC facility locations.
To be consistent, we made the same designation for VA fa-
cilities, based on records that cataract surgeries had occurred
at the facility in FY2015.

We used the Closest Facility and Route procedures pro-
vided with the Esri GIS software Network Analyst extension11–13

for calculating drive distances (in miles) from Veterans’ home
locations to four cataract surgery destinations: the Closest VA
facility (Closest VA); the Closest CC facility (Closest CC); and
the actual facility where a Veteran received care (either “Actual
VA” or “Actual CC”). We placed no limits on where Veterans
could travel, enabling them to cross state, national, and VA ad-
ministrative boundaries (eg, Veterans from Alaska were able to
drive to the lower 48 states using roads in Canada).

To visualize travel, we used inverse distance weighting
to create heatmaps of miles for Closest VA, Closest CC,
Actual VA, and Actual CC.14 We also created heatmaps for
distance differences between Closest and Actual facilities.

RESULTS
Our study cohort included 61,746 Veterans who received

83,875 cataract surgeries in FY2015; of these, most Veterans
(72.1%) sought cataract surgery in 123 VA facilities, while 27.9%
received care in 2668 CC facilities (Table 1; see also Supplemental

TABLE 1. VA-purchased (Community Care) Versus
VA-provided Cataract Surgeries in FY2015
Characteristics VA, N (%) CC, N (%) Total, N (%)

Locations 123 (4.4) 2,668 (95.6) 2,791 (100)
Individual Veterans 44,544 (72.1) 17,202 (27.9) 61,746 (100)
Cataract procedures 58,050 (69.2) 25,825 (30.8) 83,875 (100)

Excess miles driven if not using the closest facility (by procedure count)
≤ 1 mile 33,144 (57.1) 8,849 (34.3) 41,993 (50.1)
≤ 2 miles 40,933 (70.5) 9,500 (36.8) 50,433 (60.1)
≤ 3 miles 44,606 (76.8) 10,061 (39) 54,667 (65.2)
≤ 4 miles 46,827 (80.7) 10,583 (41) 57,410 (68.4)
≤ 5 miles 48,348 (83.3) 11,101 (43) 59,449 (70.9)
≤ 10 miles 51,484 (88.7) 13,191 (51.1) 64,675 (77.1)

Procedure complexity
CPT: 66982

(complex)
10,162 (72.7) 3,808 (27.3) 13,970 (100)

CPT: 66984 (simple) 47,888 (68.5) 22,017 (31.5) 69,905 (100)

Eye side
Left 28,646 (68.9) 12,932 (31.1) 41,578 (100)
Right 29,404 (69.5) 12,893 (31.1) 42,297 (100)

Fiscal 2015 quarter
Q1 13,194 (70.6) 7,113 (29.4) 20,307 (100)
Q2 14,334 (68.3) 6,661 (31.7) 20,995 (100)
Q3 15,646 (69.9) 6,733 (30.1) 22,379 (100)
Q4 14,876 (73.7) 5,318 (26.3) 20,194 (100)

Total 58,050 (69.2) 25,825 (30.8) 83,875 (100)

Counts of Veterans, cataract procedures, and the frequency of procedures by excess
miles are reported by facility type. Excess mileage for a cataract procedure is the number
of additional miles required to drive to the actual surgical facility more than miles to the
closest-to-home facility of the same kind (Actual VA miles minus Closest VA miles or
Actual CC miles minus Closest CC miles). Frequency of cataract procedures by com-
plexity, side (left or right), and Fiscal 2015 quarters is also reported by facility type.

CC indicates community care; CPT, Current Procedural Terminology; VA, De-
partment of Veterans Affairs.
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Digital Content 1 for a more detailed report on geocoding, http://
links.lww.com/MLR/C159). Just over one-third (22,129; 35.8%)
of study Veterans received 2 cataract surgeries in FY2015, and of
these, 13,429 (30.3%) had both surgeries in a VA facility, 8415
(19.2%) had both in a CC facility, and only 186 (0.4%) Veterans
received a surgery in both a VA and CC facility.

At a national level (Table 2), Veterans receiving cataract
surgery at VA facilities had a median driving distance to the
Closest VA of 28.1 miles (mean 40.9; SD 39.2) while their
median national drive to the Actual VA was higher: 31.2 miles
(mean 52.8; SD 110.9). For Veterans who received care at a CC
facility, the median national Closest CC distance was 8.7 miles
(mean 16.5; SD 21.7), though the median national Actual CC
distance was also higher: 19.7 miles (mean 88.6; SD 296.5).

For surgeries in CC facilities, 6741 (26.1%; excess miles:
mean 252.5, median 52.77) procedures took place at a distance
greater than the Closest VA facility. For those surgeries taking
place in VA, the Closest VA facility was often farther away than
the Closest CC facility (N=49,931; 86.0%), but not by much
(excess miles: mean 13.7, median 0.92); in fact, excess travel was
usually under 1 mile (N=25,775, 44.4%). Less than 43% of
Veterans seeking CC used the nearest CC facility or one within 5
miles of the closest facility; only 51% used the nearest CC fa-
cility or one within 10 miles of their home (Table 1). By contrast,
more than half (57%) of Veterans receiving cataract surgery at a
VA facility had their surgeries at the Closest VA location; 83%
used either the Closest VA facility or one within 5 miles of the
Closest VA facility. (In addition, Supplemental Digital Content 2
provides excess mileage details for Veterans living either more-
than-40 or 40-or-fewer miles, http://links.lww.com/MLR/C160.)

With the exceptions of New Jersey and Washington, DC,
the median mileage to the Closest CC facility was less than the
median mileage to the Closest VA facility. With the exceptions
of Colorado and Maryland, the Actual CC facility was fewer
median miles away from Veterans’ homes than the Actual VA.
Veterans using CC facilities in Maryland and Nevada had to
drive a greater median drive than closer-to-home VA facilities.

The distributions of the distances to the Closest VA
facility, Closest CC facility, and the likely actual distance
driven are displayed as box plots (by Census Division) in
Figure 1. For those receiving CC care in all regions, Closest
VA mileage (box plot’s lower hinge) was greater than the
mileage to Closest CC (box plot’s upper hinge); median
actual CC travel either exceeded or nearly exceeded 75% of
Closest CC drives. By contrast, median Actual VA and
Closest VA drives were relatively similar for all regions.

As shown in the heatmaps (Fig. 2, left), areas with excess
travel to a VA facility (closest facility mileage minus actual
facility mileage) were concentrated in a few, mostly rural areas.
By contrast, heatmaps for those who traveled excess miles to one
of the 2,668 CC facilities (Fig. 2, right) revealed a greater number
of areas representing excess travel, and these were more evenly
distributed across rural and urban areas. As compared with the
left map (surgery in VA facility) which mostly shows excess
miles in relatively rural areas, the map on the right (surgery in CC
facility) reveals many urban locations where Veterans drove
farther than necessary to receive care in a CC facility.

As shown in the Figure 3 heatmaps, there were markedly
different patterns for Veterans traveling to the Closest VATA
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(upper left) and Closest CC facilities (lower left) as compared
with the Actual VA (upper right) and Actual CC facilities
(lower right). Routes in the closest facility analyses tended to
have a hub-and-spoke pattern around each of the VA and CC
facilities, whereas actual facility analyses generated driving
routes that appeared relatively disordered. The larger number of
facilities and greater geographic spread is also apparent in the
Figure 3 panels. If all Veterans had driven the shortest
necessary distance to receive cataract care, the maps on the
left (closest facility) and right (actual facility) sides would be
identical. While there are differences between closest and actual
facility for those who received care at a VA facility (upper
maps), those differences are not as marked as they are for
Veterans who visited CC facilities (lower maps).

DISCUSSION
Our study is the first to compare relative drive distances

between VA and CC for cataract surgery. Both Veterans who
sought care in VA and CC facilities frequently drove farther
than a closer-to-home facility capable of providing cataract
care. As illustrated by patterns in Figure 2 maps, the Veterans
seeking cataract care in CC facilities traveled farther than
necessary more frequently than did Veterans receiving care at
VA facilities.

There may be many explanations for why a Veteran
might not go to the closest facility. Choice of location is
likely to depend on factors such as wait times, surgeons’
reputations, and perceptions of quality,15 factors that are often
difficult to measure. There may be family caregivers who live

FIGURE 1. Miles driven to receive cataract surgery. Distributions of road miles from Veteran homes to the nearest VA and CC
facilities as well as the shortest distance (Actually traveled) from their homes to the facilities where they received their surgeries. Box
plots are broken down by Census Divisions. We illustrate the grouping of states within each Census Division in the inset map.
Outside values have been removed. CC indicates community care; VA, Department of Veterans Affairs.

FIGURE 2. Excess driving miles to receive cataract care. Maps show miles driven farther than a closer Department of Veterans
Affairs (VA) facility (left) or community care (CC) facility (right) based on where Veterans live. Shades of gray, as described in the
legend, represent how many extra miles Veterans drove farther than the closest-to-home VA and CC facilities capable of providing
cataract surgery. Relatively darker shades of gray represent a greater number of excess miles to receive cataract surgery, whereas
Veterans living in locations marked with lighter shades of gray visited either the closest facility or a relatively closer-to-home facility.
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close to the more distant surgical facility. Survey-based or
qualitative studies that query Veterans about the types of
factors that influence where they are likely to go to obtain
care, and why they may choose not to go to the closest fa-
cility, would be a very useful next step for researchers.

We acknowledge several limitations. Our analysis used
a road network published in 2010. We do not know the actual
route Veterans drove to receive care. While our analyses al-
lowed Veterans to seek care across state lines, we tabulated
travel distance by state (tables) and Census Division (box
plots) to generate answers having familiar geographic units.
These different methods for aggregating data may have arti-
ficially lowered or raised measurements for routes crossing
these geopolitical boundaries. We had no information on
whether Veterans qualified for Choice based on distance or
some other criteria. If Veterans relocated to warmer areas of
the southeastern United States as part of the annual “sig-
nificant seasonal fluctuation” (so-called, “sunbirds” or
“snowbirds”), our measurements could be out-of-date.16 Fi-
nally, cataract surgery may have unique requirements that
make it difficult to generalize these findings to other non-
cataract VA versus CC comparisons.

Changes to federal policies aimed to reduce the travel
burden for Veterans seeking medical care. This paper describes the
driving distance associated with VA-purchased care in CC versus

VA-delivered care for cataract surgeries in FY2015. Although
many Veterans drove farther than needed to get cataract surgery in
CC, this was not true for obtaining care in the VA. Our findings
suggest the importance of studies that attempt to identify other
reasons besides driving distance that affect where Veterans seek
cataract surgery or other services in CC.
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