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T he Veterans Health Administration (VA) is the 
largest integrated healthcare system in the United 
States. In addition to having VA healthcare eligi-

bility, a significant proportion of veterans are also eligible 
for healthcare benefits through private insurers, Medicare, 
Medicaid, or other government programs.1 While such dual 
eligibility may disrupt continuity of care, it also provides 
veterans with increased choices, flexibility, and access to 
care.2,3 The greater access may be particularly germane for 
certain types of specialty care, which may only be available 
in larger VA medical centers, and not through most VA 
community-based clinics. 

The failure to account for out-of-system healthcare utili-
zation by veterans poses challenges to effective care coordi-
nation. Out-of-system utilization may also lead to inaccurate 
assessments of the overall quality of care received by veter-
ans, and to inaccurate estimates of the cost and efficiency of 
the VA and Medicare in general. Therefore, it is important 
to understand the overall utilization of services by veterans 
and their patterns of use of VA and non-VA services.

Although prior studies have assessed factors impacting 
the use of VA and non-VA inpatient and outpatient services 
by veterans,4-6 little research has examined how veterans use 
these 2 types of care to obtain outpatient procedures such as 
colonoscopy.7 Thus, the current study examines how older 
veterans who are dually eligible for VA and Medicare benefits 
use VA and non-VA providers to obtain an outpatient colo-
noscopy. In addition to determining where veterans obtain 
a colonoscopy, the study sought to identify factors related to 
the use of VA and non-VA care, and to determine the degree 
to which the use of colonoscopy by VA and non-VA provid-
ers varies according to important clinical factors such as age.

METHODS
Data Sources

Study data were derived from 4 administrative data 
sources. The VA Outpatient Care File (OPC) contains ad-
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ters occurred. Analyses used multinomial logistic regression to 
identify patient characteristics related to the odds of receiving a 
colonoscopy at the VA or through Medicare. 

Results: Patients had a mean age of 76.9 (SD = 7.0) years; 98% 
were male, 89% were white, and 21% resided in a rural location. 
Overall, 100,060 (9.4%) patients underwent outpatient colo-
noscopy either through the VA (n = 33,600; 35.5%) or Medicare 
providers (n = 65,716; 65.5%). The adjusted odds of receiving a 
colonoscopy from Medicare providers were higher (P <.001) for 
patients who were male, white, receiving primary care at CBOCs, 
and for residents of an urban location. The receipt of colonoscopy 
through the VA decreased dramatically by age; for example, the 
odds of colonoscopy by the VA in patients aged >85 years and 
80 to 84 years, relative to patients aged 65 to 69 years, were 0.26 
and 0.13, respectively. In contrast, the receipt of colonoscopy 
through Medicare did not decline as markedly with age. 

Conclusions: In a national analysis of the receipt of an outpatient 
colonoscopy by older veterans, more veterans received their 
colonoscopies through CMS than through the VA. The use of 
colonoscopy within the VA was found to be more concordant with 
age-related practice guidelines.
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ministrative records for all encounters in 
VA clinics. Data elements include demo-
graphic information, including residential 
zip code; clinic identifier; clinic specialty 
(eg, primary care, mental health); principal 
and secondary diagnoses codes based on 
the International Classification of Diseases, 
Ninth Revision, Clinical Modification (ICD-
9-CM); and up to 20 Current Procedural 
Terminology (CPT) codes. The VA’s fee-
basis program (2009) contains data on en-
counters provided outside the VA health system that are 
paid for by the VA. The VA OPC and fee-basis files were 
used to identify the study cohort and services received 
through VA benefits. 

Information on Medicare enrollment and services re-
ceived through Medicare was obtained from the VA-CMS 
Medicare merged data files available through the VA In-
formation Resource Center.8 The VA-CMS merged data 
files contain the Medicare claims of veterans who were 
simultaneously enrolled in VA and CMS.8 Medicare data 
were obtained for fiscal year (FY) 2009 for all VA patients 
in 15 of the 22 Veterans Integrated Service Networks na-
tionally. For this study, information about enrollment 
in Medicare was derived from the Medicare Beneficiary 
Summary File, while the Carrier Standard Analytic File 
(ie, Part B) contains claims for physician services provided 
outside the VA that were reimbursed by Medicare. To cre-
ate an FY database, Medicare records were merged with 
the national OPC file and the VA fee-basis care file using 
a scrambled social security number that is unique across 
these 3 primary data sources.

Study Patients
The eligible population was drawn from 1,466,340 VA 

patients 65 years and older (as of October 1, 2009) in the 
15 VISNs who had 2 or more visits to a VA primary care 
provider during FY 2009 (October 1, 2008, to September 
30, 2009). Patients were excluded if they were not enrolled 
in Medicare Parts A and B at the start of the year or if 
they were enrolled in a Medicare health maintenance or-
ganization at any time during the year. The application 
of these criteria yielded a final study sample of 1,060,523 
patients.

Study Variables
The dependent variable was receipt of an outpatient 

colonoscopy procedure that was performed or reimbursed 
by the VA or that was reimbursed through Medicare in 
FY 2010. Colonoscopies were identified by CPT codes. 

Additionally, colonoscopies that were not performed for 
diagnostic purposes (ie, screening colonoscopies) were 
identified based on a previously published algorithm.9 
The independent variables of interest included the type 
of clinic where patients received primary care (ie, a VA 
medical center [VAMC] or community-based outpatient 
clinic [CBOC]), age, gender, distance between the veter-
an’s residence and the nearest VAMC (based on zip code 
centroids), residential location (urban vs rural), and co-
morbid illnesses (as defined by widely used ICD-9-CM di-
agnosis algorithms).10 For patients with primary care visits 
at both a VAMC and a CBOC, categorization as VAMC 
or CBOC was based on the site where the majority of pri-
mary care encounters occurred; patients with equivalent 
numbers of visits (n = 14,914) were categorized as VAMC 
patients. We used residential zip code and census data 
to initially classify the location into isolated rural, rural, 
small city, or large city, based on the Rural-Urban Com-
muting Area (RUCA) codes. RUCA codes are measures 
of rurality that incorporate population density as well as 
commuting patterns11; these codes were originally devel-
oped as a census tract–based classification scheme that 
combines US Census Bureau Urbanized Area defini-
tions with commuter information to characterize census 
tracts.12 Our study used a zip code–level approximation 
to census tract RUCA codes.13 The RUCA algorithm cre-
ates 30 mutually exclusive categories representing popula-
tion density and proximity to nearby urban centers. We 
categorized the 30 codes into 4 previously defined catego-
ries: urban areas, large towns, small rural towns, and iso-
lated small rural towns. The 2 rural categories were then 
grouped as “rural.” 

Analysis
The analysis consisted of 2 steps. First, the characteris-

tics of patients undergoing outpatient colonoscopy through 
the VA and through Medicare were compared using the χ2 
or Wilcoxon signed-rank test. Second, a single multinomi-
al logit model was used to identify patient characteristics 

Take-Away Points
The principal finding is that more dually eligible patients had a colonoscopy per-
formed by Medicare providers. 

n	 	 Patients receiving primary care in main Veterans Health Administration (VA) 
facilities, members of minority groups, and rural residents were significantly more 
likely to use the VA to obtain an outpatient colonoscopy.

n	 	 The use of colonoscopy through the VA decreased with age—as expected per 
guidelines—although such decreases by age were less evident through Medicare, 
thus providing indirect evidence that the use of colonoscopy within the VA may be 
more consistent with current practice guidelines than the use of colonoscopy by 
non-VA providers.
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related to the odds of receiving a colonoscopy through the 
VA or Medicare relative to receiving no colonoscopy. The 
model simultaneously controlled for patient age, gender, 
race, residential location, comorbid conditions, and type 
of primary care clinic. For each variable or characteristic, 
the model provided the simultaneous odds of receiving a 
colonoscopy either through the VA or Medicare, relative 
to patients without the characteristic. A separate analysis 
was conducted that only considered screening colonosco-
pies and found similar results (not presented). 

All analyses were conducted using SAS statistical soft-
ware, version 9.2 (SAS Institute, Cary, North Carolina). 
The study was approved by the University of Iowa Insti-
tutional Review Board and the Research and Develop-
ment Committee at Iowa City VA Medical Center.

RESULTS
Study participants had a mean age of 76.9 (SD = 7.0) 

years; 98% (n = 1,038,849) were male and 20.8% (n = 
220,861) resided in a rural location. Eighty-nine percent 
(n = 946,923) of the sample were white, 7% (n = 74,441) 
were black, and 2.5% (n = 27,036) were Hispanic; informa-
tion on race was missing in less than 0.1% (n = 473) of the 
sample. Fifty-seven percent (n = 601,337) of patients were 
classified as receiving primary care at a CBOC, and 43.3% 
(n = 459,186) at a VAMC.

Overall, 100,060 (9.4%) patients underwent an outpa-
tient colonoscopy, and of these, 65,716 (65.5%) received 
a colonoscopy from Medicare providers; 33,600 (35.5%) 
from VA providers; and 744 (0.1%) from both the VA 
and Medicare. These latter patients were excluded from 
subsequent analyses. Nearly three-fourths of procedures 
(n = 73,747; 73.7%) were screening examinations. Of the 
screening procedures, 46,167 (62.7%) were performed by 
CMS providers, and 27,580 (37.3%) by VA providers.

Compared with patients who obtained an outpatient 
colonoscopy through CMS, patients who obtained a 
colonoscopy through the VA were younger (P <.001) and 
were more likely (P <.001) to receive primary care through 
a VAMC, as well as more likely to live closer to a VAMC 
and to have comorbid conditions (eg, chronic obstructive 
pulmonary disease, congestive heart failure, cerebral vas-
cular disease, and chronic renal disease) (Table 1). 

In a multinomial logit model adjusting for demo-
graphic factors and comorbidity, a number of factors 
were independently related to receiving a colonosco-
py either through providers from the VA or through 
Medicare (Table 2). Patients receiving primary care at 
a CBOC, relative to patients receiving primary care at 

a VAMC, were more likely to undergo a colonoscopy 
through Medicare, as were patients residing in a large 
town or urban area. Minority patients were more likely 
to receive a colonoscopy through the VA, and less likely 
to receive one through Medicare. Women were less likely 
than men to have the procedure performed by both the 
VA and Medicare. Interestingly, the odds of receiving a 
colonoscopy through the VA decreased dramatically by 
age (Table 2); for example, the odds of colonoscopy be-
ing performed by the VA in patients 85 years or older 
and aged 80 to 84 years, relative to patients aged 65 to 
69 years, were 0.24 and 0.11, respectively. In contrast, 
these odds were 1.07 and 0.63, respectively, for receiving 
a colonoscopy from CMS providers, indicating that age 
was much less of a factor in the provision of colonos-
copy through Medicare.

DISCUSSION
The current study examines the patterns of cross-

system utilization of VA and Medicare services for out-
patient colonoscopy among a cohort of Medicare-eligible 
veterans who used VA primary care services. Several 
findings deserve emphasis. First, there were more veter-
ans who received their colonoscopies from Medicare pro-
viders than from the VA. Second, the relative likelihood 
of receiving a colonoscopy from Medicare providers was 
higher for veterans receiving primary care at a CBOC, 
relative to veterans receiving primary care at a VAMC, 
and for veterans residing in an urban location. In con-
trast, racial minorities and females had higher relative 
odds of receiving a colonoscopy through the VA. Finally, 
the receipt of colonoscopy through the VA decreased dra-
matically with increasing age, but such a decline was less 
pronounced when the colonoscopy was obtained from 
Medicare providers. 

It is important to consider our findings within the con-
text of other related research. For example, nearly two-
thirds of the outpatient colonoscopies were performed by 
Medicare providers in our study. Prior studies have docu-
mented temporal increases in utilization of colonoscopy 
as a screening modality in the Medicare population.14 
However, several studies in VA populations found that 
although there has been an increase in the use of colonos-
copy, fecal occult blood testing remains the predominant 
mode of colorectal cancer (CRC) screening in the VA,11 
in contrast to the findings of studies in Medicare popula-
tions. These differences may reflect greater access to and 
availability of colonoscopy in private sector settings, as 
well as differences in financial incentives. 
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A prior study assessing demographic variations in 
CRC screening in a Washington state Medicare popula-
tion showed that urban residents were 10% more likely 
to obtain a screening colonoscopy than rural residents.15 
Our data also show that urban veterans were 20% more 
likely than rural veterans to obtain an outpatient colo-
noscopy from Medicare providers. In contrast, urban resi-
dents were 15% less likely than rural residents to obtain 
a colonoscopy from the VA—possibly due to the higher 
density of gastroenterology services in urban locations. It 
has been found that the reliance on the VA for outpatient 

care was lower for dually eligible veterans from counties 
with a higher number of hospital beds, where choices for 
healthcare tend to be greater.6 

Our study also found that patients receiving primary 
care at CBOCs had markedly lower odds (0.54) of hav-
ing a colonoscopy performed by VA providers compared 
with veterans receiving primary care at a VAMC. In con-
trast, patients at CBOCs had higher odds (1.23) of getting 
a colonoscopy from a Medicare provider. These findings 
are consistent with our prior work showing that CBOC 
patients are less likely to have procedures for CRC screen-

n Table 1. Receipt of Colonoscopy Through the VA or Medicare by Dually Eligible Veterans According to Demo-
graphic and Clinical Characteristics

 
 
Characteristics

No 
Colonoscopy 
(n = 961,207)

Colonoscopy  
(VA or Medicare)

(n = 99,316)

Colonoscopy 
Through VA  
(n = 33,600)a

Colonoscopy  
Through Medicare  

(n = 65,716)a

Mean age in years (±SD) 77.1 (7.1) 75.0 (6.2) 72.8 (5.7) 76.1 (6.1)

Age (years)
  65-69
  70-74
  75-79
  80-84
  ≥85

174,574 (18.1)
190,855 (19.8)
229,832 (23.9)
198,351 (20.5)
167,595 (17.4)

22,620 (22.8)
25,247 (25.4)
27,056 (27.2)
16,576 (16.7)

7817 (7.9)

11,788 (35.0)
9664 (28.7)
7695 (22.9)
3234 (9.6)
1219 (3.6)

10,832 (16.5)
15,583 (23.7)
19,361 (29.5)
13,342 (20.3)

6598 (10.0)

Male (%) 941,180 (97.9) 97,669 (98.3) 33,020 (98.2) 64,649 (98.4)

Number of screening colonos-
copies (%)

NA 73,164 (73.4%) 26,997 (80.3%) 46,167 (70.2%)

Race (%)
  White
  Black 
  Hispanic
  Other
  Missing

858,371 (89.3)
67,289 (7.0)
24,584 (2.5)
10,525 (1.1)

438 (0.05)

88,552 (89.1)
7152 (7.2)
2452 (2.4)
1125 (1.1)

35 (0.04)

27,853 (82.9)
4003 (11.9)
1247 (3.7)
475 (1.4)
22 (0.07)

60,699 (92.3)
3149 (4.8)
1205 (1.8)
650 (1.0)

13 (0.02)

Primary care site
  CBOC
  VAMC

545,908 (56.8)
415,299 (43.2)

55,429 (55.8)
43,887 (44.2)

13,334 (39.7)
20,266 (60.3)

42,095 (64.0)
23,621 (35.9)

Residence location
  Urban
  Large town
  Small town/rural

588,952 (61.5)a

167,923 (17.5)a

200,074 (20.9)a

60,676 (61.4)a

17,576 (17.8)a

20,587 (20.8)a

20,104 (60.1)
5731 (17.1)
7604 (22.7)

40,572 (62.0)
11,845 (18.1)
12,983 (19.9)

Distance from nearest VAMC
  0 to <30 miles
  30 to <60 miles
  ≥60 miles

                         
415,030 (43.3)
253,874 (26.5)
288,845 (30.2)

41,194 (41.6)
26,978 (27.3)
30,769 (31.1)

15,923 (47.5)
8544 (25.5)
8987 (26.9)

25,271 (38.5)
18,434 (28.1)
21,782 (33.3)

Comorbidities
  COPD (%)
  CHF (%)
  Cerebral vascular disease (%)
  Myocardial infarction (%)
  Hypothyroidism (%)
  Dementia (%)
  Renal failure (%)

163,939 (17.0)
76,378 (7.9)
77,436 (8.0)
21,737 (2.2)
86,134 (8.9)
18,991 (1.9)
82,203 (8.5)

16,175 (16.2)
5759 (5.8)
6548 (6.6)
2028 (2.0)
8399 (8.5)
858 (0.8)

7449 (7.5)

7202 (21.4)
2632 (7.8)
3238 (9.6)
950 (2.8)

2688 (8.0)
339 (1.0)

3337 (9.9)

8973 (13.6)
3127 (4.7)
3310 (5.0)
1078 (1.6)
5711 (8.7)
519 (0.8)

4112 (6.3)

CBOC indicates community-based outpatient clinic; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disorder; NA, not applicable; 
VA, Veterans Administration; VAMC, Veterans Administration Medical Center.  
aAll comparisons of characteristics between patients receiving colonoscopy through the VA or through Medicare were statistically significant (P 
<.001), 
with the exception of the proportions of males (P = .20). 
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ing provided through the VA,16 as well as other studies 
showing that CBOC patients are more likely to use non-
VA services.17,18 For instance, Liu and colleagues reported 
that Medicare-eligible veterans receiving primary care in 
CBOCs had 22% fewer VA specialty care visits and 21% 
more Medicare-reimbursed specialty care visits than pa-
tients receiving primary care at VAMCs.17 

We also found that black and Hispanic patients were 
more likely than white patients to obtain a colonoscopy 
through the VA, and were less likely to obtain one through 
Medicare. These findings are also consistent with studies 
showing that minority patients are more likely to be reli-
ant on VA outpatient care services. In a study by Hynes 
and colleagues,6 black veterans were increasingly likely to 
rely on VA care—they were more likely to rely on VA care 
exclusively than were nonblacks (OR, 2.32)—as well as to 
rely on some form of VA care than to use Medicare exclu-
sively.6 Previous survey research also showed that blacks, 
compared with nonblacks, are more likely to prefer VA 
to non-VA providers for their outpatient care.18 A sub-
stantial amount of research documents racial/ethnic dis-
parities in access to healthcare in non-VA settings, with 
minorities likely to face greater access barriers.19,20 Since 
VA care is available without payment of an annual in-

surance premium, nonfinancial access barriers may help 
to explain our findings. This raises concerns that policy 
initiatives aimed at restructuring VA services may dispro-
portionately affect minority veterans. Our further find-
ing that women were less likely to receive colonoscopy 
through both the VA and Medicare is also consistent with 
prior analyses of Medicare data showing gender-related 
disparities in the use of colonoscopy.21 

Lastly, our data provide indirect evidence that the use 
of colonoscopy within the VA is more concordant with 
age-related practice guidelines. For instance, the odds of 
obtaining a colonoscopy within the VA decreased mark-
edly with increasing age. For example: the adjusted odds 
of receiving colonoscopy in patients 85 years or older and 
aged 80 to 84 years, relative to patients aged 65 to 69 years, 
were 0.24 and 0.11, respectively. In contrast, these odds 
were 1.07 and 0.63, respectively, for patients receiving 
colonoscopy by CMS providers. Patient requests and pref-
erences for colonoscopy may play a role in utilization pat-
terns. However, current age-related guidelines for the use 
of colonoscopy do not explicitly consider patient requests 
for a procedure independent of physician judgment. 

A number of other factors may drive age-related uti-
lization patterns among patients receiving colonoscopy 

n Table 2. Factors Independently Associated With Receipt of Outpatient Colonoscopy Through the VA  
or Medicare by Dually Eligible Veterans

 
Variable

Colonoscopy at VAMC 
Odds Ratio (95% CI)

Colonoscopy Through Medicare
Odds Ratio (95% CI)

Site of primary care
  CBOC 
  VAMC

0.54 (0.53-0.56)
Referent group

1.23 (1.21-1.25)
Referent group

Gender 
  Female 
  Male

0.90 (0.83-0.99)
Referent group

0.83 (0.78-0.89)
Referent group

Race/ethnicity
  Black 
  Hispanic 
  Other nonwhite 
  Missing 
  White

1.37 (1.32-1.42)
1.40 (1.32-1.49)
1.12 (1.02-1.23)
1.51 (0.97-2.35)
Referent group

0.69 (0.66-0.72)
0.65 (0.61-0.69)
0.86 (0.79-0.93)
0.44 (0.25-0.77)
Referent group

Residence
  Large town 
  Urban 
  Rural

0.91 (0.88-0.94)
0.85 (0.83-0.88)
Referent group

1.11 (1.08-1.14)
1.20 (1.17-1.22)
Referent group

Age (years)
  65-69
  70-74
  75-79
  80-84
  ≥85

Referent group
0.75 (0.73-0.78)
0.50 (0.48-0.51)
0.24 (0.23-0.25)
0.11 (0.10-0.12)

Referent group
1.29 (1.26-1.32)
1.33 (1.30-1.37)
1.07 (1.04-1.10)
0.63 (0.61-0.65)

CBOC indicates community-based outpatient clinic; VA, Veterans Administration; VAMC, Veterans Administration Medical Center. 
Factors determined by multinomial logistic regression, adjusting for comorbidity and distance from a VA Medical Center. Comorbid conditions inclu-
ded congestive heart failure, chronic obstructive pulmonary disease, diabetes, hypertension, dementia, arthritis, cerebrovascular accident, myocardial 
infarction, liver disease, malignancies, hypothyroidism, cardiac arrhythmias, coagulation disorder, anemia, AIDS, and alcohol abuse. 
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through Medicare, including financial incentives that do 
not exist within the VA. The US Preventive Services Task 
Force advises against routine screening in those aged 75 
to 85 years and against any screening of those 85 years 
or older.22 Prior work from Goodwin and colleagues as-
sessing overuse of screening colonoscopy in the Medicare 
population, showed that among patients aged 75 to 79 
years and 80 years or older at the time of initial negative 
screening colonoscopy, 46% and 33%, respectively, re-
ceived a repeated examination within 7 years.23 The high-
er rate of colonoscopy in the elderly patients is of special 
concern, given increased potential for complications and 
decreased benefit.24,25

Limitations
It is important to acknowledge several potential limi-

tations of our study. Importantly, while our study relied 
on administrative data, prior studies have shown that 
administrative data may not reliably capture major pro-
cedures.26,27 In addition, information on comorbid condi-
tions was captured from ICD-9-CM codes, which may lack 
sensitivity and specificity. Moreover, administrative data 
may not adequately assess severity of illness or categorize 
patients according to their risk for colon cancer28 and do 
not capture important domains, such as functional status, 
that may impact the use of colonoscopy. We assessed the 
use of outpatient colonoscopy and then stratified the data 
into screening and diagnostic colonoscopies using a previ-
ously established algorithm. The sensitivity and specific-
ity of this algorithm may be limited.11,28 Nevertheless, our 
results were almost identical. The study used a cross-sec-
tional design and did not account for colonoscopies that 
patients may have received prior to 2009; thus, eligibility 
for CRC screening was not directly examined. Similarly, 
we were unable to assess other factors related to the clini-
cal appropriateness of any of the procedures. We did not 
have access to the data more recent than this at the time 
the study was conducted. Therefore, given recent changes 
in VA resources over the past 5 years for colonoscopy, 
utilization patterns for non-VA colonoscopy may have 
changed. Finally, we only studied veterans who were 65 
years and older, so these results may not be applicable to 
younger veterans. 

CONCLUSIONS
In a national analysis of the receipt of an outpatient 

colonoscopy by elderly veterans who are dually enrolled 
in both the VA and Medicare, more veterans obtained 
their colonoscopies through CMS than through the 

VA. Patients receiving primary care through a CBOC 
and residing in an urban setting were more likely to re-
ceive a colonoscopy through CMS. In contrast, females 
and minority patients were more likely to use the VA for 
obtaining their outpatient colonoscopy. Lastly, the use 
of colonoscopy through the VA decreased with age, as 
expected per guidelines, although such decreases by age 
were less evident through Medicare, providing indirect 
evidence that the use of colonoscopy within the VA may 
be more consistent with current practice guidelines than 
the use of colonoscopy by non-VA providers.
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