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A nesthesia care is provided by physi-
cian anesthesiologists, certified reg-
istered nurse anesthetists (CRNAs), 

anesthesiology residents, and anesthesiolo-
gist assistants. These providers may prac-
tice alone (anesthesiologists or CRNAs) or 
in various combinations of supervised roles 
and teams. Previous studies reveal mixed 
findings regarding whether patient outcomes 
differ by anesthesia practice models.1-7 How-
ever, little is known about the prevalence of 
various anesthesia models in the US.

BACKGROUND
In recent years, anesthesiology has under-
gone substantial expansion in its scope of 
services provided, the settings in which it 
is provided, and the diversity of its work-
force.8 As the field continues to evolve, es-
pecially within the context of value-based 
health care reform, it is imperative to evalu-
ate how anesthesia care models are used in 
health systems and how these models may 
optimize care delivery.

The Veterans Health Administration 
(VHA) is the largest integrated health care 
system in the US, providing surgical care in 
110 inpatient medical centers and 27 ambu-
latory surgery centers. Despite national in-
tegration, anesthesia practices vary widely 
among facilities. The question of which 
model of anesthesia care is associated with 
the best outcomes and offers the most value 
is widely debated.1,5,7,9 As an important first 
step in understanding anesthesia care deliv-
ery, a baseline assessment of the practice pat-
terns of anesthesia providers is necessary and 
may benefit future studies of the impact of 
these care models on outcomes. Thus, the 
aim of this work was to understand and de-

scribe the previously unassessed landscape of 
anesthesia care delivery within the VHA. 

METHODS
As part of a larger evaluation of anesthesia 
care delivery in the VHA, an observational 
assessment of anesthesia provider practice 
patterns was conducted using retrospec-
tive surgical data. This project complies with 
VHA policy pertaining to nonresearch oper-
ational activities and did not require institu-
tional review board approval and adheres to 
the EQUATOR Network guidelines described 
in Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE).10 

Data were obtained from the VHA Man-
agerial Cost Accounting National Data Ex-
tract for Surgery package for all surgical 
procedures (n = 726,706) between October 
1, 2013 and March 31, 2015. There were 
420 facilities represented in these surgical 
data. The VHA facility records were used to 
specifically identify inpatient and ambulatory 
surgery facilities for inclusion. Additionally, 
to ensure facilities were valid surgical sites 
with sufficient surgical volume, those with 
100 or fewer cases during the period were ex-
cluded. In total, 288 facilities with 9,434 sur-
gical cases (representing 1% of cases) were 
excluded. These excluded facilities included 
nursing homes (38%), domiciliaries (26%), 
outpatient clinics (11%), rehabilitation pro-
grams (9%), other nonsurgical facilities (8%), 
and medical centers (8%). The majority 
(80%) of excluded medical centers had 30 or 
fewer surgical cases. 

In 6 instances, data from subfacilities 
were combined with their organizationally 
affiliated main facilities. The final sample 
included 125 facilities. The VHA assigns a 
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complexity level designation to facilities, de-
fined as follows: 1a (most complex), 1b, 1c, 
2, and 3 (least complex).11 Facilities with 1a 
designation perform the most complex sur-
gical cases, such as cardiovascular surgery 
or neurosurgery and have more staff and re-
source support, whereas levels 2 and 3 facili-
ties perform fewer and less complex cases. 

Surgical records were excluded when 
the primary Current Procedural Terminol-
ogy (CPT) code was missing (n = 85,748, or 
12% of cases). This resulted in 631,524 re-
maining cases. The surgical CPT codes were 
mapped to anesthesia CPT codes to obtain 
the associated base unit (BU) values via a 
published crosswalk by the American Soci-
ety of Anesthesiologists (ASA).12 A higher 
number of associated BUs indicates a more 
complex procedure. For example, procedures 
such as biopsies, arthroscopies, and laparos-

copies receive 3 to 4 BUs, whereas a venous 
thrombectomy of the leg and a transurethral 
resection of the prostate are both 5 BUs, a 
total knee arthroplasty is 7 BUs, a craniot-
omy is 10 BUs, and a coronary artery bypass 
receives 18 BUs. Surgical case complexity 
was defined as low (3 or 4 BUs), medium  
(5 BUs), and high (≥ 6 BUs). Although the 
VHA has an existing case complexity assign-
ment process based on CPT codes, it defines 
complexity differently for inpatient facilities 
and ambulatory surgery centers. Thus, the 
BU-defined complexity permitted a standard-
ized complexity categorization across all fa-
cilities. Categorization of BUs similar to this 
has previously been used in the literature as a 
proxy for case complexity.13,14 

Patient-level information included the 
ASA physical status classification, a mea-
sure of overall health status determined by an  

FIGURE Distribution of Predominant Models of Anesthesia Care Among 125 VHA Surgical Facilitiesa,b

Abbreviations: CRNA, certified registered nurse anesthetists; VHA, Veterans Health Administration.
aThe predominant anesthesia care model accounted for about half or more of a facility’s surgical cases, thus was not necessarily the only model of care used 
at a particular facility.
bDetermined by volume of total surgical cases from October 2013 through March 2015.
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anesthesia provider preoperatively.15 These 
classifications included ASA I (healthy), 
ASA II (mild systemic disease), ASA III (se-
vere systemic disease), ASA IV (severe sys-
temic disease that is a constant threat to life), 
and ASA V (moribund patient who is not 
expected to survive without surgery). The 
last classification, ASA VI: brain-dead with 
planned organ donation, was excluded. The 
“E” subcategory denoting “emergency” was 
subsumed within the corresponding ASA cat-

egory (eg, ASA V-E was combined 
with ASA V). 

Provider data identified the 
principal and supervising (if pres-
ent) anesthetists involved in the 
case. The provision of anesthesia 
care was categorized into 3 mod-
els: Model 1—a physician anes-
thesiologist supervising a CRNA; 
Model 2—a physician anesthesi-
ologist practicing independently 
or supervising an anesthesiol-
ogy resident; and Model 3—a 
CRNA without supervision. Sur-
gical cases were excluded when 
there was no anesthesia provider 
(n = 95,795, or 15% of remaining 
cases), or a nonanesthesia provider 
(n = 51,647, or 8% of remaining 
cases) on record. The final sam-
ple was 484,082 surgical cases 
conducted at 125 facilities.

Statistical Analysis
The percentage of surgical cases 
in each anesthesia care model 
was calculated overall and by the 
following characteristics: surgi-
cal case complexity, ASA classi-
fication, and facility complexity. 
The anesthesia model was deter-
mined for each case and summed 
at the facility level, yielding a total 
number of cases attributed to each 
model for each facility, thus iden-
tifying the predominant anesthe-
sia model for each facility. The 
facilities were geographically dis-
played by their predominant anes-
thesia model and total number of 
surgical cases during the period. 
Because the aim was to present a 
descriptive representation of anes-

thesia care models, rather than infer signifi-
cance, statistical testing was not included.

RESULTS
A total of 484,082 surgical cases met in-
clusion criteria (Table). These cases were 
from 109 inpatient facilities and 16 am-
bulatory surgery facilities. More than half 
(56.8%) of all surgical cases indicated 
a model of physician anesthesiologist  
supervising a CRNA (Model 1), whereas 

TABLE  Surgical Cases by Model of Anesthesia Care, Facility  
Complexity, Case Complexity, and ASA classa,b

  Total Model 1 Model 2 Model 3

Characteristics No. No.  % No.  % No.  %

Total 484,082 274,744 56.8% 152,871 31.6% 56,467 11.7%

Case complexityc 

Low 221,989 131,964 59.4% 63,340 28.5% 26,685 12.0%

Medium 119,216 65,028 54.5% 33,706 28.3% 20,482 17.2%

High 119,661 65,550 54.8% 46,455 38.8% 7,656 6.4%

ASA class 

I: Healthy 8,500 4,012 47.2% 2,928 34.4% 1,560 18.4%

II: Mild disease 113,038 59,861 53.0% 33,191 29.4% 19,986 17.7%

III: Severe disease 301,903 177,495 58.8% 94,844 31.4% 29,564 9.8%

IV: Threat to life 50,439 28,558 56.6% 17,701 35.1% 4,180 8.3%

V: Moribund 514 282 54.9% 202 39.3% 30 5.8%

Facility complexity (from most to least complex)

1a (n = 39 facilities) 239,349 155,344 64.9% 78,513 32.8% 812 0.3%

1b (n = 20) 84,272 49,022 58.2% 27,184 32.3% 3,314 3.9%

1c (n = 24) 83,783 48,352 57.7% 25,551 30.5% 8,469 10.1%

2 (n = 24) 59,756 15,958 26.7% 13,043 21.8% 30,755 51.5%

3 (n = 13) 16,922 2,560 15.1% 1,906 11.3% 12,456 73.6%

Abbreviation: ASA, American Society of Anesthesiologists.
aModel 1: physician anesthesiologist supervising a certified registered nurse anesthetist (CRNA); Model 
2: physician anesthesiologist practicing independently or supervising an anesthesiology resident; Model 
3: CRNA without supervision.
bCategories will not sum to total due to missing data: 5% of total cases missing case complexity,  
2% of cases missing ASA class, and 2% of cases missing facility complexity.
cCase complexity based on anesthesia base unit. Low: 3-4 base units; medium: 5 base units; high:  
≥ 6 base units.
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31.6% of cases were categorized as hav-
ing a physician-driven model (Model 2): 
physician anesthesiologist practicing inde-
pendently or supervising a resident), and 
11.7% of cases indicated a CRNA without 
supervision practice model (Model 3). 

The percentage of cases in Model 1 was 
similar across the levels of surgical case com-
plexity. However, a higher proportion of 
highly complex cases had a physician anes-
thesiologist (Model 2, 38.8%) than a CRNA 
(Model 3, 6.4%) as the primary anesthesia 
provider. Patients in each ASA classification 
were most likely to receive anesthesia care 
via Model 1. As ASA level increased, fewer 
patients had their anesthesia managed by a 
CRNA without supervision (Model 3: 18.4% 
of ASA 1 patients vs 8.3% of ASA 4 patients). 

Facility complexity demonstrated nota-
ble differences in the proportions of surgi-
cal cases within each model. More than half 
of surgical cases in the largest, most com-
plex facilities used Model 1 (64.9%, 58.2%, 
and 57.7% of cases in 1a, 1b, and 1c facil-
ities, respectively). In comparison, Model  
3 was found almost exclusively among surgi-
cal cases in smaller facilities with lower com-
plexity (52% and 74% of cases in level 2 and 
3 facilities, respectively). 

The Figure displays the 125 facilities 
by their predominant model of anesthesia 
care. The diameter of the dots is relative to 
the facility’s total number of surgical cases. 
For each facility, the predominant model ac-
counted for about half or more of cases but 
was not necessarily the only model of care 
used at a particular facility. Most facilities 
(n = 68, 54%) predominantly used Model 
1, while 23% (n = 29) predominantly used 
Model 2, and 22% (n = 28) predominantly 
used Model 3. Facilities predominately using 
Model 3 tended to have a smaller case vol-
ume. In fact, 85% of level 3 complexity facili-
ties, which have lower surgical volume, used 
Model 3 as a predominant model of anesthe-
sia care compared with only 6% of level 1a, 
1b, and 1c facilities combined. 

DISCUSSION
Anesthesia care in more than half of sur-
gical cases in VHA facilities was delivered 
by physician anesthesiologists supervising 
CRNAs. This model of anesthesia care was 
the dominant model in 54% of the facilities 

included in the sample. Consistent with a 
study of non-VHA facilities, this assessment 
found that the type of facility may influence 
the model of anesthesia care, with smaller, 
less complex facilities more often using a 
CRNA without supervision model.4 In these 
data, it was noted that among the 28 facili-
ties that predominantly used Model 3, half 
had 12% or fewer cases that indicated a phy-
sician anesthesiologist model of care, and  
6 had no cases with physician anesthesiolo-
gist involvement. These findings may reflect 
the limited scope of surgical services offered 
at lower complexity facilities and/or the re-
duced availability and/or utilization of physi-
cian anesthesiologists in these facilities. 

Limitations
We recognize limitations in our assessment 
of anesthesia care. The documented pres-
ence or absence of a supervising anesthesia 
provider on the surgical record may not ad-
equately characterize the model of anesthe-
sia care in use at a facility, thus limiting an 
understanding of care delivery relationships 
among anesthesia providers. In addition, 
the patterns of anesthesia care delivery are 
likely influenced by factors not accounted 
for in this assessment, including the labor 
market share and economic forces.16,17 The 
veteran population tends to be older, male, 
and with substantial chronic disease bur-
den, thus may have differing surgical needs 
and experiences than that of the general 
public.18,19 The surgical services offered in 
VHA facilities as well as the policies and 
practice environment surrounding anes-
thesia care also may vary from those found 
in nongovernmental facilities. However, as 
the largest health care system in the US, 
the VHA provides a diverse and robust sur-
gical program. Many VHA facilities are 
large teaching hospitals with academic af-
filiations that would parallel some in the 
public sector. For example, studies have 
demonstrated similar surgical outcomes for 
patients in VHA vs non-VHA facilities.20 
Therefore, the findings regarding anesthe-
sia care models in VHA are likely relevant 
to non-VHA surgical sites. 

CONCLUSION
This preliminary assessment of the differ-
ent models of anesthesia care demonstrates 
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that although primarily relying on teams of 
anesthesiologists and CRNAs, the VA also 
uses unsupervised CRNAs to meet veter-
ans’ surgical care needs. Although CRNA 
practice without supervision represented 
only 12% of surgical cases in our data, we 
identified 28 facilities (22%) that predom-
inantly used CRNAs without supervision. 
Thus, CRNAs with and without supervision 
deliver a substantial portion of anesthesia 
care in the VA. The prevalence of CRNAs in 
documented VA surgical records and among 
surgical facilities nationwide highlights the 
importance of further examining their super-
vised and unsupervised roles in anesthesia 
care delivery.21 As the practice of anesthesiol-
ogy continues to evolve, it is imperative that 
research efforts further investigate ways anes-
thesia care models may optimize care deliv-
ery, benefit anesthesia providers, and improve 
health outcomes for patients.
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