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IMPORTANCE Cataract surgery in the US is routinely performed with anesthesia care, whereas
anesthesia care for other elective, low-risk, outpatient procedures is applied more selectively.

OBJECTIVE To identify predictors of anesthesia care in Medicare beneficiaries undergoing
cataract surgery and evaluate anesthesia care for cataract surgery compared with other
elective, low-risk, outpatient procedures.

DESIGN, SETTING, AND PARTICIPANTS This population-based, retrospective observational
cohort study included Medicare beneficiaries 66 years or older who underwent cataract
surgery in 2017. The data were analyzed from August 2020 through May 2021.

INTERVENTIONS (FOR CLINICAL TRIALS) OR EXPOSURES (FOR OBSERVATIONAL
STUDIES) Anesthesia care during elective, low-risk, outpatient procedures.

MAIN OUTCOMES AND MEASURES Prevalence of anesthesia care during cataract surgery
compared with other low-risk procedures; association of anesthesia care with patient,
clinician, and health system characteristics; and proportion of patients experiencing a
systemic complication within 7 days of cataract surgery compared with patients undergoing
other low-risk procedures.

RESULTS Among 36 652 cataract surgery patients, the mean (SD) age was 74.7 (6.1) years;
21 690 (59.2%) were female; 2200 (6.6%) were Black and 32 049 (87.4%) were White.
Anesthesia care was more common among patients undergoing cataract surgery compared
with patients undergoing other low-risk procedures (89.8% vs range of <1% to 70.2%).
Neither the patient’s age (adjusted odds ratio, 1.01; 95% CI, 1.00-1.02; P = .01) nor Charlson
Comorbidity Index (CCI) score (CCI of �3: adjusted odds ratio, 1.06; 95% CI, 0.95-1.18;
P = .28; reference, CCI score of 0-1) was strongly associated with anesthesia care for cataract
surgery, but a model comprising a single variable identifying the ophthalmologist predicted
anesthesia care with a C statistic of 0.96. Approximately 6.0% of ophthalmologists never
used anesthesia care, 76.6% always used anesthesia care, and 17.4% used it for only a subset
of patients. Fewer cataract surgery patients experienced systemic complications within 7
days (2833 [7.7%]), even when limited to patients of ophthalmologists who never used
anesthesia care (108 [7.4%]), than patients undergoing other low-risk procedures
(range, 13.2%-52.2%).

CONCLUSIONS AND RELEVANCE The results of this cohort study suggest that systemic
complications occurred less frequently after cataract surgery compared with other elective,
low-risk, outpatient procedures during which anesthesia care was less commonly used.
Anesthesia care was not associated with patient characteristics, such as older age or worse
health status, but with the ophthalmologists’ usual approach to cataract surgery sedation.
The study findings suggest an opportunity to use anesthesia care more selectively in patients
undergoing cataract surgery.
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C ataract surgery is a common elective surgical proce-
dures among older adults, with more than 2 million
cases performed annually in the US.1 Ophthalmologic

surgical advances during the past several decades have re-
sulted in extremely low ophthalmologic complication rates,
estimated at anywhere between 0.05% and 2.2%.2-7 There-
fore, cataract surgery is generally accepted as a safe and ef-
fective intervention for senile cataract, with most patients
experiencing a substantial improvement in vision and qual-
ity of life after surgery.8

Despite the known safety profile of cataract surgery, most
cataract procedures in the US are performed with topical an-
esthesia with light intravenous sedation administered by an
anesthesia-trained professional (either an anesthesiologist or
nurse anesthetist). Care by an anesthesia-trained profes-
sional is considered the standard of care for cataract surgery
sedation in the US. In contrast, cataract surgery in other
countries is often performed without anesthetic monitoring
or sedation.9-11 Furthermore, many other low-risk elective
outpatient procedures, including cardiac catheterization,
gastrointestinal endoscopy, and bronchoscopy, are routinely
performed in the US without the presence of an anesthesia-
trained professional unless specifically requested for the pro-
cedure.

Physicians have stated that the rationale for routinely using
anesthesia care for cataract surgery is the assumption that cata-
ract surgery patients are at high risk for developing systemic
perioperative complications because of their age and comor-
bid conditions.12,13 However, whether these patient factors, or
other factors, explain the persistence of anesthesia care for pa-
tients undergoing cataract surgery has not been studied.14

Therefore, we conducted a retrospective observational co-
hort study comparing anesthesia care in Medicare cataract sur-
gery patients with anesthesia care among Medicare patients
undergoing other elective low-risk procedures, including up-
per endoscopy, screening colonoscopy, bronchoscopy, car-
diac catheterization, percutaneous coronary intervention, and
implantable cardiac device placement. We used hierarchical
logistic regression to model the association of anesthesia care
for cataract surgery with patient, clinician, and health sys-
tem characteristics. We compared systemic perioperative com-
plications in patients of ophthalmologists who never oper-
ated with anesthesia care, patients of ophthalmologists who
always operated with anesthesia care, and patients undergo-
ing other low-risk procedures.

Methods
Study Oversight and Data Source
This study was approved by the institutional review board at
the University of California, San Francisco. The institutional
review board waived the requirement to obtain informed con-
sent from study participants. This study was reported in ac-
cordance with the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement for
observational cohort studies15 (eTable 1 in the Supplement).
We obtained US Centers for Medicare & Medicaid research

identifiable files for a 5% sample of Medicare beneficiaries
undergoing cataract surgery in 2017. For each beneficiary, we
accessed the Outpatient, Carrier, Medicare Provider Analysis
and Review and Master Beneficiary Summary files representing
all claims from January 1, 2016, through December 31, 2018.

Cataract Surgery Cohort
We used the outpatient and carrier files to identify patients un-
dergoing cataract surgery in 2017 using Current Procedural Ter-
minology (CPT) codes for cataract surgery (66982, 66983, and
66984). We included patients 66 years or older with at least
12 months of eligibility before surgery who were enrolled in
the Medicare fee-for-service program without a concurrent
health management organization plan. We defined each ben-
eficiary’s index surgery date as the first date of an ophthal-
mology claim for routine cataract surgery. We excluded ben-
eficiaries who had an International Statistical Classification of
Diseases and Related Health Problems, Tenth Revision (ICD-
10) code indicating prior cataract surgery (Z98.4-Z98.49, Z96.1),
had a cataract surgery claim in 2016, could not be linked to a
hospital referral region, were institutionalized before the date
of surgery, or whose cataract surgery was performed emer-
gently (eFigure 1 in the Supplement).

Low-risk Procedure Cohort
We used the same age and eligibility criteria described previ-
ously to identify all Medicare patients within the 5% sample
who underwent other selected elective, low-risk outpatient
procedures in 2017 (eFigure 2 and eTable 2 in the Supple-
ment). If a patient underwent 2 or more different types of low-
risk procedures in 2017, all of these procedures were in-
cluded in the study. For patients who had the same low-risk
outpatient procedure multiple times in the year 2017, we only
included the first-occurring procedure.

Patient and Clinician Characteristics
Patient characteristics included age, sex, race and ethnicity,
and health status assessed using the Charlson Comorbidity In-
dex (CCI) score. Race and ethnicity were obtained directly from
the Master Beneficiary Summary files, which is populated from

Key Points
Question What is the prevalence of anesthesia care during cataract
surgery compared with other low-risk, outpatient procedures?

Findings In this cohort study of 36 652 cataract surgery patients,
anesthesia care was more common among Medicare beneficiaries
undergoing cataract surgery compared with other low-risk
procedures (89.8% vs <1% to 70.2%), but cataract surgery
patients experienced fewer systemic complications (7.7%
vs 13.2% to 52.2%).

Meaning The study results suggest that systemic complications
occurred less frequently among cataract surgery patients
compared with patients undergoing procedures during which
anesthesia care was less commonly used, suggesting an
opportunity to use anesthesia resources more selectively in
patients undergoing cataract surgery.
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Social Security Administration data on each beneficiary’s self-
reported race and/or ethnicity.16 We included race as a covar-
iate in the study because others have reported racial dispari-
ties in cataract care.17 Because Medicare race data have been
reported to be more accurate for Black and White beneficia-
ries compared with other racial and ethnic minority groups,
we used 3 race categories in the study: Black, White, and Other.
The “Other” category included beneficiaries classified by Medi-
care as Asian, Hispanic/Latinx, North American Native, Other,
or Unknown. Procedure characteristics, including surgical
volume and surgical setting, were obtained from the Medi-
care carrier files. We stratified physicians into quartiles of sur-
gical volume according to the number of cataract procedures
performed by each ophthalmologist in the 2017 Medicare 5%
sample. For each ophthalmologist in the data set, we ex-
tracted physician demographic characteristics and number of
years in practice from the 2017 American Medical Association
Physician Masterfile and linked these variables to the Medi-
care files using each physician’s National Provider Identifica-
tion (NPI).18 Health system characteristics, including geo-
graphic region, physicians per capita, and health care
expenditures per hospital referral region (HRR), were derived
using the ophthalmologist’s zip code in the Medicare carrier
claims and the associated HRR.19

Definition of Anesthesia Care
Anesthesia CPT codes do not distinguish between monitored
anesthesia care and general anesthesia. Therefore, we used the
anesthesia CPT code for cataract surgery as well as for 17 each
respective low-risk procedure to identify the presence of an
anesthesia- trained professional during each procedure
(eTable 3 in the Supplement).

Identification of Perioperative Complications
We used ICD-10 diagnosis codes to identify systemic peri-
operative complications within 7 days after each procedure
based on the National Surgical Quality Improvement Project
complication categories (eTable 4 in the Supplement).20,21 With
the exception of a fall event, perioperative complications de-
tected in the 30 days before the date of surgery were used to
exclude preexisting conditions from being counted as new post-
operative complications. We also assessed the frequency of
hospital admissions and mortality within 7 days after each
procedure.

Cataract Surgery Subcohort
Within the cataract surgery cohort, we identified the subset
of patients who underwent at least 1 other low-risk proce-
dure, either before or after cataract surgery, in the year 2017
(eFigure 3 in the Supplement). We excluded any low-risk pro-
cedures that occurred within 30 days before or after cataract
surgery to avoid errors of attribution when linking periopera-
tive complications to their corresponding procedure.

Statistical Analysis
We performed a descriptive analysis to determine the percent-
age of Medicare patients who received anesthesia care for cata-
ract surgery. We used the Student t test and χ2 test to com-

pare differences between patients who did and did not receive
anesthesia care for cataract surgery. We identified indepen-
dent predictors of anesthesia care for cataract surgery using
hierarchical logistic regression, with the ophthalmologist as
a random effect to account for clustering of patients by oph-
thalmologist. The association of the ophthalmologist with the
use of anesthesia care during cataract surgery was summa-
rized with the median odds ratio (OR).22,23 This summary sta-
tistic is a function of the estimated variance of the random
effect and is directly comparable with ORs of fixed-effects
variables.24 To assess the differential contributions to the use
of anesthesia care in association with the patient characteris-
tics, the physician’s preference for operating with anesthesia
care, other procedural and health system variables, and phy-
sician demographic characteristics and years in practice, we
created a series of models predicting anesthesia care for cata-
ract surgery and calculated C statistics for each model.

We then identified the proportion of cataract surgery pa-
tients who experienced perioperative complications. To ac-
count for the possibility that anesthesia care may be associ-
ated with a decrease in the risk of perioperative complications
after cataract surgery compared with patients undergoing sur-
gery without anesthesia care, we calculated the proportion of
each ophthalmologist’s patients having cataract surgery with
anesthesia care in 2017 (0%, >0% to <100%, and 100%) and
stratified cataract surgery patients by the ophthalmologist’s
sedation approach. We used the χ2 test and Fisher exact test
to compare unadjusted outcomes. We used hierarchical logis-
tic regression with the ophthalmologist as a random effect to
model the association between the ophthalmologist’s ap-
proach to anesthesia care and the risk of perioperative com-
plications. We performed the same analyses after stratifying
patients by receipt of anesthesia care during cataract surgery.

Finally, we compared the prevalence of anesthesia care for
cataract surgery with anesthesia care for other low-risk pro-
cedures. As a sensitivity analysis, within the subset of cata-
ract surgery patients who also underwent another low-risk pro-
cedure during the same calendar year, we assessed whether
anesthesia care was used consistently in the same patient un-
dergoing the 2 different procedures. We then identified the pro-
portion of patients who experienced a complication after each
of the other low-risk procedures compared with complica-
tions experienced by all cataract surgery patients, as well as
the subset of cataract surgery patients whose ophthalmolo-
gists never used anesthesia care.

Statistical analyses were conducted with SAS, version 9.4
(SAS Institute). Statistical significance was set at P= .05.

Results
We identified 36 652 patients who underwent cataract sur-
gery during 2017 with a mean (SD) age of 74.7 (6.1) years; 21 960
(59.2%) were female, 2200 (6.0%) were Black, 32 049 (87.4%)
were White, and 32 913 (89.8%) underwent surgery with an-
esthesia care. The age and CCI score of patients who had cata-
ract surgery with and without anesthesia care were similar
(Table 1).
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Table 1. Baseline Characteristics of Cataract Surgery Cohort Stratified by Receipt of Anesthesia Carea

Characteristic

No. (%)

P value
All patients
(n = 36 652)

Anesthesia care
With
(n = 32 922)

Without
(n = 3730)

Patient characteristics

Age, mean (SD), y 74.7 (6.1) 74.7 (6.1) 74.5 (6.1) .07

Sex

Female 21 690 (59.2) 19 574 (59.5) 2116 (56.7)
.001

Male 14 962 (40.8) 13 348 (40.5) 1614 (43.3)

Race and ethnicity

Black 2200 (6.0) 1884 (5.7) 316 (8.5)
<.001

White 32 049 (87.4) 28 886 (87.7) 3163 (84.8)

Otherb 2403 (6.6) 2152 (6.5) 251 (6.7)

Charlson Comorbidity Index score

0-1 18 319 (50.0) 16 458 (50.0) 1861 (49.9)

.722 5554 (15.2) 5003 (15.2) 551 (14.8)

≥3 12 779 (34.9) 11 461 (34.8) 1318 (35.3)

Health system characteristics

Geographic region

Northeast 6508 (17.8) 5986 (18.2) 522 (14.0)

<.001
Midwest 8124 (22.2) 7122 (21.6) 1002 (26.9)

South 14 914 (40.7) 13 436 (40.8) 1478 (40.0)

West 7106 (19.4) 6378 (19.4) 728 (19.5)

Surgical setting

Ambulatory surgical center 26 842 (73.2) 24 464 (74.3) 2378 (63.8)

<.001
Office 205 (0.6) 173 (0.5) 32 (0.9)

Hospital outpatient department 9001 (24.6) 7792 (23.7) 1209 (32.4)

Other 604 (1.7) 493 (1.5) 111 (3.0)

Ophthalmologists per capita (range)

Q1 (1.57-3.97) 9220 (25.2) 8204 (24.9) 1016 (27.2)

<.001
Q2 (3.98-4.52) 9142 (24.9) 8059 (24.9) 1083 (29.0)

Q3 (4.54-5.61) 9185 (25.1) 8277 (25.1) 908 (24.3)

Q4 (5.62-9.78) 9105 (24.8) 8382 (25.5) 723 (19.4)

Anesthesiologists per capita (range)

Q1 (5.36-9.96) 9328 (25.5) 8470 (25.7) 858 (23.0)

.003
Q2 (10.02-11.93) 9042 (24.7) 8101 (24.6) 941 (25.2)

Q3 (11.95-14.33) 9316 (25.4) 8319 (25.3) 997 (26.7)

Q4 (14.36-19.58) 8966 (24.5) 8032 (24.4) 934 (25.0)

Health care expenditures per HRR (range)

Q1 ($7973-$9381) 9275 (25.3) 8251 (25.1) 1024 (27.5)

<.001
Q2 ($9384-$10 080) 9119 (24.9) 7983 (24.3) 1136 (30.5)

Q3 ($10 087-$11 587) 9581 (26.1) 8640 (26.2) 941 (25.2)

Q4 ($11 593-$14 619) 8677 (23.7) 8048 (24.5) 629 (16.9)

Physician characteristics

Physician age, mean (SD), y 52.2 (10.1) 52.2 (10.1) 51.5 (10.2) <.001

Physician sexc

Female 4808 (13.2) 4368 (13.3) 440 (11.8)
.01

Male 31 667 (86.4) 28 388 (86.2) 3279 (87.9)

No. of years of practice, mean (SD) 25.5 (10.3) 25.6 (10.3) 24.9 (10.4) <.001

Annual surgical volumed

Q1 (1-9) 9311 (25.4) 8317 (25.3) 994 (26.7)

<.001
Q2 (10-17) 9795 (26.7) 8905 (27.1) 890 (23.9)

Q3 (18-30) 8783 (24.0) 7847 (23.8) 936 (25.1)

Q4 (31-203) 8763 (23.9) 7853 (23.9) 910 (24.4)

Abbreviations: HRR, hospital
referral region; Q, quartile.
a All results reported as the number

and percentage of patients in each
category except where otherwise
indicated.

b The Other category includes
beneficiaries classified by Medicare
as American Indian/Alaska Native,
Asian/Pacific Islander, Hispanic,
Other, or Unknown.

c Missing for 177 physicians
(with anesthesia care: 166;
without anesthesia care: 11).

d Annual surgical volume taken from
the Medicare 5% sample must be
multiplied by 20 to obtain a more
accurate estimate of the total
surgical volume ranges represented
within each quartile.
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Approximately 471 ophthalmologists (6.0%) never used
anesthesia care, 5998 (76.6%) always used anesthesia care, and
1363 (17.4%) used it for only a subset of their patients. The pa-
tient’s ophthalmologist was the strongest predictor of anes-
thesia care for cataract surgery, with a median OR of 11.71
(95% CI, 10.24-13.17) on univariate analysis. After adjusting for
other variables, the median odds ratio was 9.33 (95% CI, 8.32-
10.34; Table 2). Neither the patient’s age (adjusted OR [AOR],
1.01; 95% CI, 1.00-1.02; P = .01) nor CCI score were strongly as-
sociated with the use of anesthesia care for cataract surgery
(CCI of 2: AOR, 1.04; 95% CI, 0.90-1.20; P = .58; CCI of ≥3: AOR,
1.06; 95% CI, 0.95-1.18; P = .28 vs CCI of 0-1). When we com-
pared the differential contributions of the model predictors
with the use of anesthesia care for cataract surgery, the model
that comprised only patient characteristics had a C statistic of
0.53. A model with the ophthalmologist (as represented by the
ophthalmologist’s NPI) as the only variable had a C statistic of
0.96. The complete model, which included all predictor vari-
ables (ie, patient characteristics, the ophthalmologist’s NPI,
other procedural and health system variables, and the oph-
thalmologist’s own demographic characteristics, number of
years in practice, and annual surgical volume), also had a C sta-
tistic of 0.96.

Approximately 2833 cataract surgery patients (7.7%) ex-
perienced at least 1 systemic complication (eTable 5 in the
Supplement); 103 patients (0.3%) were hospitalized, and 6
(0.02%) died within 7 days of surgery. There was no differ-
ence in the proportion of patients experiencing a systemic peri-
operative complication between ophthalmologists who al-
ways vs never used anesthesia care (Figure 1; eFigure 4 in the
Supplement). After adjusting for other covariates, the hierar-
chical model showed no association between the ophthal-
mologist’s sedation approach and systemic perioperative com-
plications (eTable 6 in the Supplement). When we stratified
by patient receipt of anesthesia care, although there was a slight
increase in complications in patients who had surgery with-
out anesthesia care, after adjusting for other covariates, the
hierarchical model again showed no association between pa-
tient receipt of anesthesia care and systemic perioperative com-
plications (eFigures 5 and 6 and eTable 7 in the Supplement).

Anesthesia care was much more commonly used during
cataract surgery than all the other low-risk procedures we stud-
ied (Figure 2), ranging from 128 (1.4%) and 233 patients (0.7%)
undergoing percutaneous coronary interventions and car-
diac catheterizations to 37 351 (55.9%) and 58 768 patients
(70.2%) undergoing upper endoscopy and screening colonos-
copy, respectively. We observed similar variations in anesthe-
sia care among the subset of cataract surgery patients who re-
ceived anesthesia care and underwent another low-risk
procedure during 2017 (eFigure 7 in the Supplement).

Despite the high rate of anesthesia care for cataract sur-
gery compared with the other procedures, we found that sys-
temic complications, including postprocedure hospitaliza-
tions and 7-day mortality, were more common among patients
undergoing the other low-risk procedures, even when com-
pared with cataract surgery patients whose ophthalmolo-
gists never used anesthesia care (Figure 3, A and B). Respira-
tory and cardiac complications were the most prevalent across

all procedures. Within the subset of cataract surgery patients
who also underwent another low-risk procedure in 2017, we
found similar differences in the rates of perioperative sys-
temic complications, hospitalization, and mortality within 7
days (eFigures 8 and 9 in the Supplement).

Discussion
This cohort study found that most ophthalmologists use an-
esthesia care for at least a portion of patients undergoing cata-
ract surgery, and nearly three-quarters of ophthalmologists
used anesthesia care in 100% of cataract surgeries. We also
found that the rate of systemic perioperative complications was
similar between ophthalmologists who sometimes or always
used anesthesia care compared with those who never did. The
study results are consistent with other studies that show that
complication rates for cataract surgery are not higher among
patients who undergo cataract surgery without anesthesia care
when using protocolized approaches and trained staff.9,10,25-29

In a large retrospective case series from Kaiser Permanente
Colorado, where ophthalmologists routinely perform cata-
ract surgery with nurse sedation in minor procedure rooms,
there were minimal perioperative and ophthalmologic com-
plications and comparable outcomes with cataract surgeries
performed at ambulatory surgery centers.25 In another study
in which 6961 cataract surgeries were performed with topical
anesthesia and monitoring by registered nurses, there were
only 3 instances of adverse events that required emergency in-
tervention (all of which ended up being vasovagal syncopal
episodes that did not require admission).27 These studies sug-
gest that cataract surgery complication rates are low regard-
less of whether anesthesiologists are present to administer
anesthesia care.

Because most ophthalmologists generally request anes-
thesia care during cataract surgery, we found significantly
higher rates of anesthesia care among Medicare beneficiaries
undergoing cataract surgery compared with beneficiaries
undergoing other low-risk procedures in 2017, even when the
same patient underwent cataract surgery and another proce-
dure with higher risk in the same year. Patient risk factors, such
as older age or having multiple comorbidities, have fre-
quently been cited as justifications for anesthesia care during
cataract surgery.12,13 However, the current study’s hierarchi-
cal model suggested that patient-level risk factors were not
strongly associated with the use of anesthesia care for cata-
ract surgery. Instead, the strongest predictor of anesthesia care
was the identity of the patient’s ophthalmologist, which rep-
resents each individual physician’s preference for anesthesia
care during cataract surgery.

Belying the high prevalence of anesthesia use, cataract sur-
gery patients had the lowest rate of perioperative complica-
tions, postprocedure hospitalization, and death of all the pro-
cedures we studied, even when limiting the cataract cohort to
only the patients of ophthalmologists who never used anes-
thesia care. This is particularly notable as our definition of com-
plications was broad and included events that may have been
unrelated to the cataract surgery. These results suggest that
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Table 2. Characteristics Associated With Anesthesia Care for Cataract Surgery

Characteristic

Patient characteristics only Ophthalmologist only,
MOR (95% CI)

Ophthalmologist plus all other variables

AOR (95% CI) P value AOR (95% CI) P value
Patient characteristics

Age, y 1.01 (1.00-1.01) .07 NA 1.01 (1.00-1.02) .01

Sex

Female 1.13 (1.06-1.21) <.001 NA 1.15 (1.04-1.27) .01

Male 1 [Reference] NA NA 1 [Reference] NA

Race and ethnicity

Black 0.65 (0.57-0.73) <.001 NA 0.50 (0.41-0.60) <.001

White 1 [Reference] NA NA 1 [Reference] NA

Othera 0.95 (0.83-1.09) .46 NA 0.93 (0.75-1.14) .46

Charlson Comorbidity Index score

0-1 1 [Reference] NA NA 1 [Reference] NA

2 1.03 (0.93-1.14) .55 NA 1.04 (0.90-1.20) .58

≥3 1.02 (0.94-1.10) .68 NA 1.06 (0.95-1.18) .28

Health system characteristics

Geographic region

Northeast

NA NA NA

1 [Reference] NA

Midwest 0.89 (0.66-1.18) .42

South 0.93 (0.71-1.21) .57

West 0.76 (0.57-1.01) .05

Surgical setting

Ambulatory surgical center

NA NA NA

1 [Reference]

Office 0.47 (0.25-0.86) .01

Hospital outpatient department 0.53 (0.46-0.62) <.001

Other 0.45 (0.27-0.74) .002

Ophthalmologists per capita (range)

Q1 (1.57-3.97)

NA NA NA

1 [Reference] NA

Q2 (3.98-4.52) 0.93 (0.73-1.19) .57

Q3 (4.54-5.61) 1.27 (0.99-1.63) .06

Q4 (5.62-9.78) 1.41 (1.05-1.91) .02

Anesthesiologists per capita (range)

Q1 (5.36-9.96)

NA NA NA

1 [Reference] NA

Q2 (10.02-11.93) 0.76 (0.60-0.97) .03

Q3 (11.95-14.33) 0.64 (0.50-0.83) <.001

Q4 (14.36-19.58) 0.60 (0.45-0.79) <.001

Health care expenditures per HRR

Q1 ($7973-$9381)

NA NA NA

1 [Reference] NA

Q2 ($9384-$10 080) 0.92 (0.72-1.17) .48

Q3 ($10 087-$11 587) 1.48 (1.17-1.88) .001

Q4 ($11 593-$14 619) 1.66 (1.26-2.20) <.001

Physician characteristics

Physician age NA NA NA 1.05 (1.01-1.09) .01

Physician sex

Male
NA NA NA

1 [Reference] NA

Female 1.34 (1.06-1.70) .01

No. of years of practice NA NA NA 0.96 (0.93-1.00) .04

Annual surgical volume .01

Q1 (1-9)

NA NA NA

1 [Reference] NA

Q2 (10-17) 1.40 (1.14-1.72) .001

Q3 (18-30) 0.97 (0.76-1.23) .80

Q4 (31-203) 1.05 (0.78-1.41) .73

Ophthalmologist NPI, MOR (95% CI) NA NA 11.71 (10.24-13.17) 9.33 (8.32-10.34) NA

C statistic 0.53 0.96 0.96 NA

Abbreviations: AOR, adjusted odds ratio; HRR, hospital referral region; MOR, median odds ratio; NA, not applicable; NPI, National Provider Identification; Q, quartile.
a The Other category includes beneficiaries classified by Medicare as American Indian/Alaska Native, Asian/Pacific Islander, Hispanic, Other, or Unknown.
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cataract surgery is just as safe as the other procedures that do
not routinely use anesthesia care. Despite this, the threshold
for engagement of anesthesiologist expertise appears far lower
for cataract surgery than for other elective low-risk procedures.
Ophthalmologists who operate with anesthesia care may pre-
fer to have an anesthesiologist readily available to manage un-
expected perioperative events, regardless of the patients’ un-
derlying medical complexity. Likewise, the internal medicine
subspecialists performing these comparable low-risk proce-
dures are more likely to be well versed in the management of
acute cardiovascular events compared with ophthalmolo-
gists, which may affect their decision to forgo anesthesiology
services. Moreover, the unique nature of intraocular surgery
must be considered, because surgeon diversion to address the
distraction of an acute intraoperative event, including unex-
pected patient movement, has the potential for substantial ocu-
lar morbidity. While modern cataract surgery using phaco-
emulsification can be performed with topical anesthetics
administered in the form of eye drops, some ophthalmolo-
gists may still request anesthesia care if they routinely perform
retrobulbar or peribulbar blocks for intraoperative analgesia,
which comes with its own inherent risks and can be uncom-
fortable for the patient while the block is being administered.
We also recognize that many ophthalmologists practice in set-
tings in which the provision of anesthesia care is the default
model of sedation for cataract surgery; therefore, ophthalmo-
loigsts may not have agency regarding the decision to pro-
ceed without anesthesia care the same way they might choose
to forgo preoperative testing for their patients. There may also
be institutional barriers to operating without anesthesia care,
even among ophthalmologists who would be amenable to that
approach. Nevertheless, approximately 10% to 12% of
Medicare Medicare cataract surgery patients are already
undergoing cataract surgery without anesthesia care with no

Figure 2. Prevalence of Anesthesia Care for Selected Low-risk Procedures in the 2017 Medicare 5% Sample
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Figure 1. Death, Hospitalization, and Systemic Complications
Within 7 Days After Cataract Surgery Stratified by the Proportion
of Each Ophthalmologist’s Cataract Surgery Cases Performed
With Anesthesia Care
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were assessed by calculating the percentage of cataract surgery patients within
each anesthesia care category who experienced the respective outcomes of
death, hospitalization, or systemic complications within 7 days after their
procedure. The number of ophthalmologists in each anesthesia care category
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appreciable difference in perioperative complication rates,
suggesting that a subset of cataract surgery cases can safely
be completed without anesthesiologist involvement.

Some payers and policy makers have questioned the need
for anesthesia care for cataract surgery.25,30 For example, in
2018, a major health insurance company released clinical
guidelines proposing to stop reimbursing anesthesiologists for
anesthesia care for routine cataract surgery (which would have
required that any sedation for the procedure would instead be
administered and monitored by the ophthalmologist perform-
ing surgery).30 At the time, the American Academy of Oph-
thalmology, American Society of Anesthesiologists, and Cali-
fornia Society of Anesthesiology issued statements opposing
the change because of patient safety concerns and the lack of
evidence to justify the change in practice; thus, the guide-
lines were never implemented.31-33 While the current study
adds to the growing evidence base, it does not offer sufficient

justification for the complete removal of anesthesia-trained
clinicians from the cataract surgery suite. We believe that there
may be patients who would benefit from intraoperative moni-
toring by an anesthesiologist, including those patients with
cataracts who may require general anesthesia to undergo sur-
gery. More studies will be needed to determine how best to risk
stratify patients, and whether anesthesia care is associated with
a reduction in complications in the highest-risk patients.

Limitations
This study had some limitations. First, we conducted a retro-
spective observational study using administrative claims, so
we cannot draw causal inferences regarding anesthesia care
and perioperative complications. Second, because anesthe-
sia CPT codes do not distinguish between monitored anesthe-
sia care and general anesthesia, we could not determine the
specific anesthetic approach used during any of the proce-

Figure 3. Death, Hospitalization, and Systemic Complications Within 7 Days After Each Low-risk Procedure Compared With Cataract Surgery

100

80

60

40

20

0

Pa
tie

nt
s,

 %

HospitalizationDeath

All opthalmologists
(n = 36 652)

Ophthalmologists with
0% of cases performed

with anesthesia care
(n = 1459)

Colonoscopy
(n = 83 687)

Upper  endoscopy
(n = 66 807)

ICD
(n = 10 458)

PCI
(n = 9176)

Cardiac
catheterization

(n = 31 760)

Bronchoscopy
(n = 6906)

Death and hospitalizationA

60

40

20

50

30

10

0

Pa
tie

nt
s,

 %

All opthalmologists
(n = 36 652)

Ophthalmologists with
0% of cases performed

with anesthesia care
(n = 1459)

Colonoscopy
(n = 83 687)

Upper  endoscopy
(n = 66 807)

ICD
(n = 10 458)

PCI
(n = 9176)

Cardiac
catheterization

(n = 31 760)

Bronchoscopy
(n = 6906)

Systemic complicationsB

Cataract surgery Low-risk procedure

Cataract surgery Low-risk procedure

Any systemic complication

Infections

Dermatologic

Cardiac

Nervous system

Surgical wound rupture

Respiratory

Genitourinary system

Anesthesia

Other

Fall

Musculoskeletal system

Nutrition

Embolism

Bleeding

ICD indicates International Classification of Diseases; n, the number of patients having each procedure; PCI, percutaneous coronary intervention.

Research Original Investigation Anesthesia Care for Cataract Surgery in Medicare Beneficiaries

E8 JAMA Internal Medicine Published online October 3, 2022 (Reprinted) jamainternalmedicine.com

© 2022 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a University of Michigan User  on 10/13/2022

http://www.jamainternalmedicine.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2022.4333


dures we studied. Third, we used ICD-10 codes to identify peri-
operative systemic complications; therefore, we could not
assess whether anesthesia care for cataract surgery was
associated with ophthalmologic outcomes, such as best-
corrected visual acuity. Fourth, although we accounted for
systemic complications within 7 days of the procedures we
studied, we cannot definitively attribute these complications
to the procedures themselves. For example, some of the ICD-10
diagnosis codes we used to define systemic complications may
reflect diagnoses that were coded during the usual course of
health care during the 7 days following the procedure of in-
terest. While we removed preexisting complications from the
outcome definition, we may still be overestimating the com-
plication rate after each of these low-risk procedures com-
pared with what has previously been reported in the litera-
ture. We also did not account for transient complications that
may have not been severe enough to warrant a diagnosis or
claim for reimbursement. Despite these limitations, this study

highlights the disconnect between the risk of cataract sur-
gery and the reliance on anesthesia care compared with the
other elective, low-risk procedures we studied.

Conclusions
This cohort study found that anesthesia care was not associ-
ated with lower perioperative systemic complication rates
among cataract surgery patients and that the rate of compli-
cations was lower for cataract surgery compared with other
low-risk procedures for which anesthesia care is less com-
monly used. Because most ophthalmologists always use an-
esthesia care for cataract surgery, these findings suggest an op-
portunity to use anesthesia care more selectively in patients
undergoing cataract surgery. Additional studies will be needed
to determine how best to allocate anesthesia resources for cata-
ract surgery sedation in the US.
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