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Historically, sedation for routine gastrointestinal (GI) endoscopy has been directed by the 

endoscopist (generally with short-acting opioids and benzodiazepines). In recent years, use 

of monitored anesthesia care (MAC) for GI endoscopy has been increasing, with rates 

increasing to 47.6%and 53.0%, respectively, in Medicare and commercially insured patients 

in 2013.1 Monitored anesthesia care requires the presence of an anesthesiology professional 

and typically involves administration of propofol, leading to a deeper level of sedation. It is 

estimated that use of MAC for esophagogastroduodenoscopy (EGD) and colonoscopy 

resulted in additional national expenditures of more than $1 billion for Medicare and 

commercially insured patients in20092 and is associated with higher rates of 30-day 

endoscopy-related complications compared with standard sedation.3 Current guidelines 

recommend considering MAC for patients with anticipated intolerance of standard sedatives 

or certain comorbidities, but caution that MAC is not cost-effective for average-risk patients 

undergoing routine procedures.4 Yet, more than half of MAC appears to be used for routine 
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endoscopy in low-risk patients, suggesting widespread guideline-discordant use that may in 

part be driven by financial incentives.1

To better understand the extent to which increasing MAC use might be driven by financial 

incentives vs other factors, we assessed trends in MAC use in the Veterans Health 

Administration (VHA), an integrated health care delivery system with a capitated payment 

model.

Methods

The institutional review board of the VA Ann Arbor Healthcare System approved this study. 

The requirement of informed consent was waived due to the retrospective nature of the 

study. This was a retrospective cohort study using data obtained through the VA Corporate 

Data Warehouse. The study population consisted of veterans who underwent outpatient EGD 

and/or colonoscopy at a VHA facility in fiscal years (FY) 2000 through 2013. Cases were 

identified via Current Procedural Terminology (CPT) codes for colonoscopy and EGD. 

Cases were identified as having been performed with MAC when one of the relevant 

procedure codes occurred on the same day as anesthesia CPT codes 00810 or 00740. A 

cross-sectional validation study found MAC CPT codes to be accurate (sensitivity = 81%, 

specificity = 93%, κ = 0.74) compared with manual record review. Descriptive statistics 

were used for data analysis.

Results

A total of 3 564 085 procedures in 2 091 590 veterans were performed during the study 

period (Table). Of these, 5.2% (185 910 procedures) used MAC. The percentage of 

procedures using MAC more than doubled from 4.0% in FY 2000 to 9.3% in FY 2013, with 

a steady increase in use starting around 2008 (Figure, A). Median facility use of MAC in FY 

2000 was 0.11% (interquartile range, 0.00%–0.62%), compared with 3.52% in FY 2013 

(interquartile range, 1.13%–10.12%). Facilities varied widely in their overall use of MAC, 

particularly in the later years of the study period (Figure, B).

Discussion

In this study, we sought to better characterize trends in MAC use in a non–fee-for-service 

environment in which financial incentives are largely absent. While our results demonstrate 

that MAC use did indeed increase in the VHA over the study period, the overall rate of MAC 

use in the VHA is substantially lower than that observed in fee-for-service environments, 

further supporting the existence of prominent financial drivers in the growing use outside the 

VHA.1

This finding raises important questions, however. If not financial incentives, what other 

factors are contributing to this observed increase in MAC use? Changes in patient 

characteristics, such as increased veteran comorbidities or use of prescription opioids (which 

may confer intolerance to standard sedatives), could perhaps help explain this trend. 

However, organizational factors influencing health care delivery, including practice culture, 

patient preference for MAC,5 and increased availability of MAC in the VHA, may also 
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contribute substantially to the increase in VHA MAC use.6 Understanding the presence and 

degree of inappropriate use of MAC inside and outside the VHA will help promote efficient 

use of resources and ensure delivery of high-value care.
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Figure. Use of Monitored Anesthesia Care (MAC)
A, Rate of MAC use for outpatient esophagogastroduodenoscopy and/or colonoscopy in 

fiscal year (FY) 2000 to 2013. Use of MAC in the Veterans Health Administration more than 

doubled from 4.0% in FY 2000 to 9.3% in FY 2013. A steady increase in MAC use was 

noted starting around 2008. B, Trends in overall facility MAC use over time: stratified by 

facilities at the median, 75th, and 90th percentiles of MAC use nationally. Facilities varied 

widely in their overall use of MAC, particularly in the later years of the study period.

Adams et al. Page 4

JAMA Intern Med. Author manuscript; available in PMC 2018 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Adams et al. Page 5

Table

Patient Characteristics and Procedure Type

Characteristic Value

Age, mean (SD), y 62.8 (11.0)

BMI, mean (SD) 29.3 (6.1)

Sex, No. (%)

  Male 3 376 417 (94.7)

  Female 187 664 (5.3)

Type of procedure, No. (%)

  EGD 580 005 (16.3)

  Colonoscopy 1 939 036 (54.4)

  Bidirectional endoscopy (EGD and colonoscopy) 1 045 044 (29.3)

Abbreviations: BMI, body mass index, calculated as weight in kilograms divided by height in meters squared; EGD, esophagogastroduodenoscopy.
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