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THE CONTINUOUS INCREASE IN

spending on medical care has
triggered a debate concerning
which services and proce-

dures provide adequate value and which
do not, and therefore represent poten-
tial areas to reduce cost.1 The use of an-
esthesiologists, nurse anesthetists, or
both during gastrointestinal endosco-
pies has been identified as one such po-
tential area.2 Under current payment
guidelines for gastrointestinal endos-
copies, if intravenous sedation is
needed, the endoscopist has to admin-
ister it with support of a nurse, and the
sedation component is included in the
professional fee. Involvement of an an-
esthesiologist or nurse anesthetist,
which implies an additional payment,
is only justified for procedures per-
formed on high-risk patients.3-5

Recent data from a large insurer in
the United States, however, suggest that
the proportion of colonoscopy and up-
per gastroenterology procedures with
anesthesia service was 24% in 2007 and
is projected to increase to 53% by 2015.6

Given the high volume of gastrointes-
tinal endoscopies, the additional pay-

ment for anesthesia services can be sub-
stantial. For example, Cohen and
Benson7 estimated that total payment
would amount to as much as $8 bil-
lion per year if anesthesia services were
used for all 20 million endoscopic pro-
cedures. It is unknown at this point
what drives the increase in anesthesia
use during endoscopies and to what de-
gree the increase reflects potentially dis-

cretionary spending, which may pre-
sent an opportunity to reduce cost.

We analyzed insurance claims data
for Medicare fee-for-service and a large
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Context The frequency with which anesthesiologists or nurse anesthetists provide
sedation for gastrointestinal endoscopies, especially for low-risk patients, is poorly un-
derstood and controversial.

Objective To quantify temporal comparisons and regional variation in the use of and
payment for gastroenterology anesthesia services.

Design, Setting, and Patients A retrospective analysis of claims data for a 5%
representative sample of Medicare fee-for-service patients (1.1 million adults) and a
sample of 5.5 million commercially insured patients between 2003 and 2009.

Main Outcome Measures Total number of upper gastrointestinal endoscopies and
colonoscopies, proportion of gastroenterology procedures with associated anesthesia
claims, payments for gastroenterology anesthesia services, and proportion of services
and spending for gastroenterology anesthesia delivered to low-risk patients (Ameri-
can Society of Anesthesiologists physical status class 1 or 2).

Results The number of gastroenterology procedures per million enrollees remained
largely unchanged in Medicare patients (mean, 136 718 procedures), but increased
more than 50% in commercially insured patients (from 33 599 in 2003 to 50 816 in
2009). In both populations, the proportion of procedures using anesthesia services in-
creased from approximately 14% in 2003 to more than 30% in 2009, and more than
two-thirds of anesthesia services were delivered to low-risk patients. There was sub-
stantial regional variation in the proportion of procedures using anesthesia services in
both populations (ranging from 13% in the West to 59% in the Northeast). Pay-
ments for gastroenterology anesthesia services doubled in Medicare patients and qua-
drupled in commercially insured patients.

Conclusions Between 2003 and 2009, utilization of anesthesia services during gas-
troenterology procedures increased substantially. Anesthesia services are predomi-
nantly used in low-risk patients and show considerable regional variation.
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commercially insured sample be-
tween 2003 and 2009 to examine tem-
poral comparisons in the use of gastro-
enterology procedures, the proportion
of those procedures assisted by a sepa-
rate anesthesiologist or nurse anesthe-
tist, and the payments for gastroenter-
ology anesthesia services. In addition,
we evaluated regional variation in gas-
troenterology anesthesia use and esti-
mated the potentially discretionary pro-
portion of gastroenterology anesthesia,
defined as services delivered to low-
risk patients (American Society of An-
esthesiologists [ASA] physical status
class 1 or 2).

METHODS
Study Design and Population

We conducted a retrospective analysis
of insurance claims data for Medicare
and commercially insured patients for
the years between 2003 and 2009. We
used the Medicare Limited Data set, a
nationally representative 5% sample, to
represent the beneficiaries in the fee-
for-service program, and the Thom-
son Reuters MarketScan data set, which
includes claims from approximately 150
commercial health plans serving larger
companies, to represent nearly 40 mil-
lion commercially insured individu-
als. The MarketScan data contain ap-
proximately 20% of the population that
is covered by employer-sponsored in-
surance. MarketScan national weights
were constructed based on the Medi-
cal Expenditures Panel Survey, and
these weights can be used to generate
national estimates.8 The study was ap-
proved by the RAND institutional re-
view board.

Our study sample consisted of all pa-
tients who received outpatient upper
gastrointestinal endoscopies and colo-
noscopies as identified based on Cur-
rent Procedural Terminology, edition 4
(CPT-4) codes (upper gastrointestinal
endoscopy: codes 43234-43259; colo-
noscopy: codes 45378-45392, G0105,
G0120, and G0121). We excluded pa-
tients younger than 18 years because of
the different decision criteria for anes-
thesia use, and patients for whom we
did not have complete claims data for

the 6 months before the respective en-
doscopy.

Outcome Measures
Our outcomes of interest were (1)
the number of upper endoscopies
and colonoscopies, (2) the propor-
tion of gastroenterology procedures
that used anesthesia services, (3) the
average and aggregate payment for
gastroenterology anesthesia services,
and (4) the proportion of anesthesia
services and payments provided to
low-risk patients, defined as ASA
physical status class 1 or 2. Because
the sample size varied over time,
unweighted number of procedures or
aggregate payment is presented as
rates per million enrollees to describe
temporal comparisons. The number
of procedures or aggregate payment
in any given year was divided by the
number of enrollees in the sample for
that year, including those without a
gastroenterology procedure. Out-
comes were evaluated by calendar
year and by geographic region. We
used the consumer price index to
adjust all US dollar figures to 2009
dollars.9

Anesthesia Service Use

Anesthesia services were identified
using 2 anesthesia CPT-4 codes (code
00740 for anesthesia service associated
with upper gastrointestinal endosco-
pies and code 00810 for colonoscopy-
associated anesthesia service). Gastro-
enterology procedures were linked to
anesthesia service records, using
unique patient identifiers and dates of
service.

Estimation of Clinical Need
for Anesthesia Services

To mirror current coverage policies, we
approximated patient need for anes-
thesia services during endoscopy based
on the ASA physical status classifica-
tion.3-5 We labeled patients with an ASA
physical status level 3 (severe sys-
temic disease) or higher as having a
clinical indication for anesthesia cov-
erage during gastroenterology proce-
dures; conversely, in low-risk patients

with ASA physical status levels 1 and
2, the anesthesia service use was con-
sidered to be potentially discretionary.

In 14.1% of the commercial anesthe-
sia service claims (unweighted
n=277 203), ASA physical status clas-
sification was coded explicitly on the
insurance claims with a physical sta-
tus modifier. For the remaining com-
mercially insured and Medicare pa-
tients, we developed a statistical model
to predict ASA physical status level of
3 or higher, because we could not iden-
tify an existing approach to determine
anesthesia risk based on claims data.

Using the subset of procedures with
coded ASA physical status levels, we
constructed a multivariate logistic
model to estimate a patient’s probabil-
ity of having an ASA physical status
level of 3 or higher at the time of a given
procedure as a function of age, sex, co-
morbid medical conditions, and pres-
ence of an inpatient admission during
the 3 months before the procedure. We
forced cardiopulmonary conditions into
the model that are important contribu-
tors to anesthesia risk (cardiac arrest,
congestive heart failure, chronic ob-
structive pulmonary disease, coro-
nary artery disease, asthma, and cystic
fibrosis). Then, we used a backward
stepwise selection method (with
P� .10) to identify additional condi-
tions that were significant predictors of
ASA physical status level, based on ma-
jor disease categories defined by Clini-
cal Classification Software developed by
the US Agency for Healthcare Re-
search and Quality.10

The following additional conditions
were selected by the stepwise regres-
sion—cerebrovascular disease, hyper-
tension, peripheral artery diseases,
anemia, gastrointestinal bleeding, in-
flammatory bowel disease, hepatobili-
ary disease, pancreatic disease, diabe-
tes, dementia, human immunodeficiency
virus, renal failure, cancer, and psychi-
atric disorder. In addition, we classified
all patients with a diagnosis of sleep ap-
nea in the prior 6 months as having an
ASA physical status level of 3 or higher,
because sleep apnea is an important risk
factor for respiratory compromise dur-
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ing sedation and regarded as requiring
anesthesia supervision.11 All comorbid
conditions were defined based on Inter-
national Classification of Diseases, Ninth
Revision, Clinical Modification diagnosis
codes on claims within the 6 months be-
fore each procedure.

We used the estimated coefficients
from the regression model to predict the
probability of having an ASA physical
status level of 3 or higher for patients
without a coded ASA physical status
level. The probability predictions of all
patients without a coded ASA physi-
cal status level were summed to gen-
erate the expected number of patients
with an ASA physical status level of 3
or higher. We then rank-ordered these
patients by their predicted probability
and assigned an ASA physical status
level of 3 or higher to this expected
number of patients with the highest pre-
dicted probabilities.

Payment Estimates

The payment estimates for anesthesia
services include both insurer pay-
ments to anesthesiologists or nurse
anesthetists and co-payments or de-
ductibles from patients, which corre-
spond with the allowed charge vari-
able in the Medicare claims data and the
payment variable in the MarketScan
data. In patients who underwent more
than 1 upper gastrointestinal endos-
copy or colonoscopy in the same quar-

ter (Medicare) or on the same date
(MarketScan), we could not assign an-
esthesia use unambiguously to 1 pro-
cedure. Thus, calculations of average
payment per procedure and the pro-
portion of anesthesia use among low-
risk patients were based on patients
with only 1 upper gastrointestinal pro-
cedure or 1 colonoscopy in a specific
quarter (Medicare) or on a specific date
(MarketScan), which accounted for
33.4% (2009) to 44.3% (2003) of all
procedures in the Medicare sample and
85.1% (2009) to 92.0% (2003) in the
commercially insured sample.

Statistical Analysis

A significance level �=.05 was used
throughout the analysis. Comparison
of means was performed using t tests
or regressions. The significance of the
relationship between categorical vari-
ables (eg, age group) and dichoto-
mous outcomes (presence or absence
of anesthesia service) was tested using
�2 tests or logistic regressions. Confi-
dence intervals of potentially discre-
tionary use and payments were esti-
mated using the bootstrap method with
50 replications. The results in the main
text are unweighted; estimates weighted
to the national level are shown in eTable
1, eTable 2, eTable 3, eFigure 1, and
eFigure 2 (http://www.jama.com). Un-
weighted statistics on the commer-
cially insured sample with anesthesia

service use and recorded ASA physical
status level are shown in eTable 4 and
eTable 5.

RESULTS
Patient Demographics and Overall
Anesthesia Service Use

In our 2 samples, a total of 6.6 mil-
lion unique patients (Medicare fee-
for-service sample, 1.1 million; and
commercially insured sample, 5.5
million) had either an upper gastro-
intestinal endoscopy or a colonos-
copy as outpatients during the period
between 2003 and 2009 (TABLE 1).
Overall, 26.6% of Medicare patients
and 28.6% of commercially insured
patients received anesthesia services.
No substantial difference exists in
age, sex, and number of chronic con-
ditions between patients with and
without anesthesia services.

Utilization of and Payment
for Anesthesia Service Use,
2003-2009

A total of 2.2 million gastroenterology
procedures were performed on Medi-
care beneficiaries and 7.0 million gas-
troenterology procedures were per-
formed on commercially insured
patients between 2003 and 2009. Al-
though the number of gastroenterol-
ogy procedures per million enrollees per
year remained largely unchanged in
Medicare patients, with a mean of

Table 1. Patient Characteristicsa

Characteristics

Medicare Fee-for-Service Patients Commercially Insured Patients

With Anesthesia
Service Use
(n = 302 263)

Without Anesthesia
Service Use
(n = 836 027)

P
Value

With Anesthesia
Service Use

(n = 1 573 726)

Without Anesthesia
Service Use

(n = 3 933 556)
P

Value

Age group, %, y
18-35 0.55 0.51 8.77 8.01

36-45 1.62 1.55 13.59 12.85

46-55 4.52 4.56 38.85 39.74

56-65 14.52 14.96 �.001 38.79 39.40 �.001

66-75 47.65 48.09 NA NA

76-85 27.38 26.44 NA NA

�85 3.76 3.88 NA NA

Female sex, % 56.62 56.45 .11 55.46 55.28 �.001

No. of chronic conditions,
median (IQR)

3 (2-5) 3 (1-5) �.001 1 (0-2) 1 (0-2) �.001

Abbreviations: IQR, interquartile range; NA, not applicable.
aUnweighted.
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136 718, the number of gastroenterol-
ogy procedures per million enrollees per
year increased more than 50% in com-
mercially insured patients, from 33 599
in 2003 to 50 816 in 2009 (TABLE 2).
The proportion of procedures using an-
esthesia services increased at a similar
rate for commercially insured patients
(13.6% to 35.5%) and Medicare pa-
tients (13.5% to 30.2%).

The proportion of procedures with
anesthesia services varied substan-
tially by geographic region (Table 2).
Patterns were similar for Medicare and
commercially insured patients, with the
lowest use in the West region (Medi-
care sample, 14.0%; and commer-
cially insured sample, 12.6% in 2009)
and the highest use in the Northeast re-
gion (47.5% and 59.0% in 2009,
respectively).

Overall, the proportion of anesthe-
sia services delivered to low-risk
(predicted ASA physical status level
of 1 or 2) patients was more than
two-thirds in the Medicare popula-
tion, and more than three-quarters
among the commercially insured
population (Table 2). This propor-

tion decreased over time from 78.6%
(95% CI, 77.9%-79.2%) in 2003 to
64.1% (95% CI, 63.2%-64.6%) in
2009 in the Medicare fee-for-service
population, whereas it remained con-
stant in the commercially insured
patients (86.5%; 95% CI, 85.8%-
86.9% in 2003 and 83.9%; 95% CI,
83.7%-84.0% in 2009).

Annual payments for anesthesia ser-
vices among Medicare patients almost
doubled in real terms, from $2.2 mil-
lion in 2003 to $4.2 million in 2009 per
1 million enrollees (TABLE 3). Annual
payments per 1 million commercially
insured patients increased more than
4-fold from 2003 ($1.9 million) to 2009
($8.4 million). The cost per proce-
dure payment for anesthesia services re-
mained stable in real terms for Medi-
care patients ($147.20 in 2003 and
$150.20 in 2009) and increased by
13.6% for commercially insured pa-
tients ($447.10 in 2003 and $508.70 in
2009).

The number of procedures with an-
esthesia services for low-risk patients
increased substantially in the Medi-
care population during the study pe-

riod (FIGURE 1). For this group, the
number of procedures per 1 million en-
rollees increased from 13 989 (95% CI,
13 867-14 098) in 2003 to 25 069 (95%
CI, 24 721-25 265) in 2009. Annual
payments per 1 million enrollees for
such potentially discretionary anesthe-
sia services increased by approxi-
mately 8% per year (from $1.69 [95%
CI, $1.67-$1.71] million in 2003 to
$2.65 [95% CI, $2.63-$2.68] million in
2009).

The increase in the number of pro-
cedures with anesthesia services for
low-risk patients was more pro-
nounced in commercially insured
patients (FIGURE 2), from 3938 (95%
CI, 3908-3957) to 15 108 (95% CI,
15 077-15 143) per 1 million enroll-
ees. The associated payments per 1
million enrollees increased more
than 4-fold during the study period
(from $1.69 [95% CI, $1.68-$1.70]
million to $7.05 [95% CI, $7.04-
$7.06] million).

Weighted to the national level, an-
nual spending on gastroenterology an-
esthesia services is estimated to have
more than tripled during the period be-

Table 2. Comparison of Utilization of Anesthesia Services During Gastroenterology Procedures, 2003-2009a

Utilization 2003 2004 2005 2006 2007 2008 2009

Total procedure volume per million enrollees
Medicare fee-for-service patients 132 000 138 420 141 073 139 954 139 748 136 191 129 639

Upper gastroenterology 45 358 48 136 48 648 49 960 49 691 49 861 49 802

Colonoscopy 86 643 90 284 92 425 89 994 90 057 86 330 79 837

Commercially insured patients 33 599 37 678 44 102 46 872 47 608 48 465 50 816

Upper gastroenterology 10 778 11 918 13 356 14 739 14 697 15 269 16 680

Colonoscopy 22 822 25 760 30 746 32 132 32 911 33 196 34 136

Proportion of procedures with anesthesia services, %
Medicare fee-for-service patients 13.5 16.6 19.2 21.6 24.0 26.6 30.2

Northeast 21.6 27.6 31.8 35.7 39.1 43.5 47.5

Midwest 9.6 11.9 13.4 14.8 16.1 17.6 21.2

South 14.1 17.0 20.1 23.0 26.0 29.3 33.1

West 6.8 7.8 8.7 10.0 11.2 11.7 14.0

Commercially insured patients 13.6 17.8 23.5 25.2 27.7 32.7 35.5

Northeast 25.7 35.1 38.5 43.9 47.8 57.4 59.0

Midwest 12.8 16.5 19.2 20.5 22.0 23.6 25.9

South 11.6 16.3 25.4 26.6 30.2 34.2 38.1

West 11.3 12.0 11.5 10.6 11.0 11.1 12.6

Proportion of anesthesia services considered
potentially discretionary, % (95% CI)

Medicare fee-for-service patients 78.6
(77.9-79.2)

69.6
(68.5-70.4)

70.5
(69.7-71.0)

67.7
(67.0-68.2)

65.9
(65.2-66.7)

66.4
(65.7-67.0)

64.1
(63.2-64.6)

Commercially insured patients 86.5
(85.8-86.9)

84.4
(84.0-84.9)

85.3
(85.0-85.5)

85.2
(84.9-85.3)

84.0
(83.8-84.1)

84.4
(84.2-84.5)

83.9
(83.7-84.0)

aUnweighted.
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tween 2003 and 2009, increasing from
$0.4 billion in 2003 to $1.3 billion in
2009 (eTable 3). The estimated utili-
zation of gastroenterology anesthesia
services provided to low-risk patients
reached 3.1 million procedures in 2009
(eFigure 1), with 1.2 million proce-

dures for Medicare patients and 1.9 mil-
lion procedures for commercially in-
sured patients. The estimated associated
spending (eFigure 2) amounted to $1.1
billion in 2009 (Medicare sample,
$129.0 million; and commercially in-
sured sample, $944.9 million).

COMMENT
Our study represents the first attempt
to our knowledge to quantify spend-
ing on outpatient gastroenterology asso-
ciated anesthesia service use on a
national level based on nationally rep-
resentative samples, including both
Medicare fee-for-service and commer-
cially insured patients. We demon-
strated that the number of gastroenter-
ology procedures per 1 million enrollees
increased by more than 50% in com-
mercially insured patients but remained
essentially unchanged in Medicare
patients during the study period. The
proportion of gastroenterology proce-
dures using anesthesia services doubled
in both populations, from approxi-
mately 14% in 2003 to more than 30%
in 2009. We found substantial regional
variation in gastroenterology anesthe-
sia use and most of that use was for low-
risk patients. Both findings suggest that
a substantial share of the spending for
gastroenterologyanesthesiamaybecon-
sidered potentially discretionary.

The increase in spending was attrib-
utable mainly to increased use; the in-

Figure 1. Volume of Potentially Discretionary Anesthesia Service Use and Associated
Payments Among Medicare Fee-for-Service Patients During 2003-2009
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Table 3. Comparison of Payments for Anesthesia Services During Gastroenterology Procedures, 2003-2009a

Payments 2003 2004 2005 2006 2007 2008 2009

Total payments for
anesthesia services per
million enrollees
(in millions)

Medicare
fee-for-service
patients

2.2 2.7 3.0 3.1 3.0 3.8 4.2

Commercially
insured patients

1.9 2.9 4.2 4.7 5.3 7.1 8.4

Proportion of payments
associated with
potentially discretionary
anesthesia services, %
(95% CI)

Medicare
fee-for-service
patients

77.9
(77.1-78.6)

68.6
(67.4-69.4)

69.8
(68.8-70.3)

66.8
(66.0-67.6)

65.1
(64.3-65.9)

65.6
(64.9-66.3)

63.3
(62.7-64.0)

Commercially
insured patients

87.1
(86.5-87.5)

85.1
(84.7-85.8)

85.9
(85.6-86.1)

85.9
(85.6-86.1)

84.7
(84.5-84.9)

85.2
(85.0-85.4)

84.1
(83.9-84.2)

Average payments for
anesthesia service per
gastroenterology
procedure (95% CI,
in 2009 dollars)b

Medicare
fee-for-service
patients

147.20
(146.60-147.90)

148.00
(147.40-148.60)

145.90
(145.20-146.50)

138.60
(138.10-139.20)

121.20
(120.80-121.60)

144.20
(143.80-144.60)

150.20
(149.80-150.60)

Commercially
insured patients

447.10
(445.20-449.10)

449.10
(447.50-450.70)

426.00
(424.90-427.10)

425.40
(424.50-426.40)

432.60
(431.60-433.50)

488.50
(487.40-489.60)

508.70
(507.60-509.80)

aUnweighted.
bAll payments are adjusted to 2009 US dollars using consumer price index.
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flation-adjusted cost per procedure pay-
ment for gastroenterology anesthesia
service remained largely unchanged for
Medicare and showed only a slight in-
crease for commercial insurance. Our
estimates are similar in magnitude to
those derived by others from smaller
samples. Cohen12 reported an in-
crease in the proportion of gastrointes-
tinal endoscopies with anesthesia ser-
vices from 22% in 2003 to 38% in 2006
based on the Medicare claims data for
fee-for-service patients. Inadomi et al6

described trends in anesthesia service
use for a single insurance carrier and
found that 9% of procedures in 2003
but 25% in 2009 used anesthesiolo-
gists or nurse anesthetists.

Our study is the first to our knowl-
edge to stratify anesthesia use during
gastrointestinal endoscopies by pre-
dicted ASA physical status classifica-
tion, and to quantify the payments
associated with use among low-risk
patients. Our results suggest that the
majority of gastroenterology-related
anesthesia services are provided to
low-risk patients and can be consid-
ered potentially discretionary based
on current payment policies. Support-
ing the hypothesis of potentially dis-
cretionary use, we observed substan-
tial regional variation in anesthesia
service use, with a nearly 4-fold differ-
ence in use between the lowest-use
and highest-use regions. This varia-
tion is unlikely to be fully explained
by regional differences in patient risk.
A similar pattern has previously been
reported in smaller studies.6 Similarly,
Aisenberg et al13 showed that use of
anesthesia services for colonoscopies
was more common in areas in which
insurer payment policies were favor-
able, indicating that payment policies
rather than clinical need drives deci-
sion making about anesthesia use.

This increased use of anesthesia ser-
vices has been partly attributed to the
adoption of propofol, which by virtue
of a short half-life and rapid onset of
action is thought to be more conve-
nient and to offer a more consistent
level of sedation than regimens previ-
ously used, but in the United States

“should be administered only by per-
sons trained in the administration of
general anesthesia.”14,15 Insurers’ pay-
ment policies and marketing by the an-
esthesiology community have also been
cited as drivers of increased use.13

Our data estimate that use of anesthe-
sia services for low-risk patients during
gastrointestinal endoscopiesmayhave in-
creased steadily to more than $1.1 bil-
lion per year at the national level. Be-
cause anesthesia use is projected to
increase further, addressing such poten-
tially discretionary use represents a size-
able target for cost savings. This is par-
ticularly true because the number of
colonoscopies is likely to increase in the
coming years. Recent studies have shown
that more than 50% of privately in-
sured and more than 60% of publicly in-
sured adults aged 50 to 65 years have
never had a screening colonoscopy, de-
spite current guidelines recommending
the procedure.16 In addition, the pas-
sage of the Patient Protection and Af-
fordable Care Act of 2010 will provide
coverage to an estimated 32 million in-
dividuals. The Affordable Care Act has
specific provisions for coverage of pre-
ventive services recommended by the US
Preventive Services Task Force, includ-
ing screening colonoscopies.17

The use of anesthesia service may be
valuable to the low-risk patients who pre-

fer deep sedation or general anesthesia
during a gastroenterology procedure due
to psychological reasons. However, prior
literature has demonstrated that in low-
risk patients, sedation administered by
nonanesthesiologists is safe or offers pa-
tient satisfaction comparable with seda-
tion administered by an anesthesiolo-
gist or nurse anesthetist.14,18 In fact, the
only published randomized clinical trial
on the topic shows that endoscopist-
administered sedation during colonos-
copies results in higher patient satisfac-
tion and fewer adverse effects than
anesthetist-administered sedation.19

Our study has several limitations.
Most importantly, we base our deter-
mination of anesthesia use for low-
risk patients on a statistical model,
because ASA physical status level cod-
ing was present for only a small pro-
portion of the patients in our sample.
However, prior estimates of the pro-
portion of low-risk patients among
those receiving gastrointestinal endos-
copies have been higher than our esti-
mate. For example, according to the
Clinical and Outcome Research Initia-
tive data,20 a large national gastroen-
terology procedure registry, 12% of its
population had an ASA physical sta-
tus level of 3 or higher. Thus, it seems
likely that we have overestimated
patient risk and thus underestimated

Figure 2. Volume of Potentially Discretionary Anesthesia Service Use and Associated
Payments Among Commercially Insured Patients During 2003-2009
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the proportion of patients who are at
low risk. We also emphasize that we
cannot determine actual clinical need
for anesthesia service in individual
patients, but our goal was to estimate
the rate of anesthesia services among
low-risk patients in a large sample. In
addition, our analysis did not include
procedures performed in inpatient
settings, or among patients younger
than 18 years, enrolled in Medicare
managed care, eligible for Medicaid
but not Medicare, or who paid out of
pocket; therefore, our estimates can-
not be readily generalized to these
populations. Our calculation, based
on 2009 data, showed that approxi-
mately 17% of the adult population
was not captured in our analysis.21-26

CONCLUSIONS
Between 2003 and 2009, the number
of gastroenterology procedures and

utilization of anesthesia services
increased considerably. Substantial
regional variation and the fact that
most anesthesia was provided for
low-risk patients suggest that much
of the spending can be considered
potentially discretionary. Realizing
such opportunities continues to be a
pressing requirement, because the
nation’s health care costs are pro-
jected to reach more than 17% of the
gross domestic product in 2011.27 As
both colonoscopy rates and use of
anesthesia during gastrointestinal
endoscopies are projected to increase
in the coming years, the overall cost
of colonoscopy screening programs
will be closely scrutinized by payers
and policy makers.
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