1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Anesth Analg. Author manuscript; available in PMC 2021 July 01.

-, HHS Public Access
«

Published in final edited form as:
Anesth Analg. 2020 July ; 131(1): 255-262. doi:10.1213/ANE.0000000000004456.

Association between race and ethnicity in the delivery of
regional anesthesia for pediatric patients: a single-center study
of 3,189 regional anesthetics in 25,664 surgeries

Michael King, MD,
Department of Pediatric Anesthesiology, Ann and Robert H. Lurie Children’s Hospital of Chicago
and Northwestern University Feinberg School of Medicine, Chicago, IL, United States

Elizabeth De Souza, PhD,
Department of Anesthesiology, Perioperative and Pain Medicine, Stanford University School of
Medicine, Stanford, CA, United States

Julia M. Rosenbloom, MD,
Department of Anesthesia, Critical Care and Pain Medicine, Massachusetts General Hospital,
Harvard Medical School, Boston, MA, United States

Ellen Wang, MD,
Department of Anesthesiology, Perioperative and Pain Medicine, Stanford University School of
Medicine, Stanford, CA, United States

T. Anthony Anderson, PhD, MD
Department of Anesthesiology, Perioperative and Pain Medicine, Stanford University School of
Medicine, Stanford, CA, United States

Abstract

Background: Racial and ethnic disparities in healthcare are well documented in the United
States, although evidence of disparities in pediatric anesthesia is limited. We sought to determine
if there is an association between race and ethnicity and the use of intraoperative regional
anesthesia at a single academic children’s hospital.

Methods: We performed a retrospective review of all anesthetics at an academic tertiary
children’s hospital between May 4, 2014 and May 315!, 2018. The primary outcome was delivery
of regional anesthesia, defined as a neuraxial or peripheral nerve block. The association between
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patient race and ethnicity (white non-Hispanic or minority) and receipt of regional anesthesia was
assessed using multivariable logistic regression. Sensitivity analyses were performed comparing
white non-Hispanic to an expansion of the single minority group to individual racial and ethnic
groups and on patients undergoing surgeries most likely to receive regional anesthesia (orthopedic
and urology patients).

Results: Of 33,713 patient cases eligible for inclusion, 25,664 met criteria for analysis. 3,189
patients (12.4%) received regional anesthesia. 1,186 (13.3%) of 8,884 white non-Hispanic patients
and 2,003 (11.9%) of 16,780 minority patients received regional anesthesia. After multivariable
adjustment for confounding, race and ethnicity were not found to be significantly associated with
receiving intraoperative regional anesthesia (adjusted odds ratio 0.95, 95% confidence interval:
0.86-1.06; p=0.36). Sensitivity analyses did not find significant differences between the white
non-Hispanic group and individual races and ethnicities, nor did they find significant differences
when analyzing only orthopedic and urology patients, despite observing some meaningful clinical
differences.

Conclusions: In an analysis of patients undergoing surgical anesthesia at a single academic
children’s hospital, race and ethnicity were not significantly associated with the adjusted odds of
receiving intraoperative regional anesthesia. This finding contrasts with much of the existing
health care disparities literature and warrants further study with additional datasets to understand
the mechanisms involved.

Introduction:

Racial and ethnic disparities in health services in the United States have been well-
documented for many years across multiple specialties.}~2 In pediatrics, these disparities
have appeared in the emergency department,3-° in mental health clinics,® and in the
operating room.” Such racial and ethnic disparities in health services have been shown to
impact health outcomes in a variety of settings and disease states.8

Investigations on racial and ethnic disparities in pediatric perioperative anesthesiology are
currently limited and inconclusive. Available studies on perioperative pharmacologic
treatment in pediatric anesthesia have demonstrated reduced opioid receipt to Latino
tonsillectomy and adenoidectomy patients compared to Caucasian patients in the post-
anesthesia care unit (PACU),? increased PACU opioid administration to African-American
children after tonsillectomy as compared to Caucasian children,10 a lack of association with
race in preoperative and intraoperative medication administration in appendectomy patients,
11 and increased likelihood of PACU opioid treatment in minority children undergoing
elective outpatient surgery compared to Caucasian children.12 Although adult studies have
consistently demonstrated differences in the use of regional anesthesia in the
perioperativel3-14 and obstetric1>-16 settings by race and ethnicity, to our knowledge no
studies have focused on associations with race or ethnicity in the use of pre-operative and
intraoperative regional anesthesia for children undergoing surgical procedures.

Large, multicenter trials have demonstrated that pediatric peripheral nerve and neuraxial
blocks are safe,17-18 and several professional societies recommend the use of these
anesthetic techniques for postoperative pain control.1% As the use of regional anesthesia for
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children undergoing surgery represents a common practice, we sought to determine if racial
or ethnic associations exist in the rate of utilization of intraoperative regional anesthesia at a
single, academic children’s hospital. With evidence of racial and ethnic disparities in
medical and anesthesia (although not to date in pediatric anesthesia) health services,13-7 the
primary hypothesis was that white non-Hispanic children would be more likely to receive
regional anesthesia than racial or ethnic minority children.

Study design:

This report is a retrospective cohort study that is part of an ongoing quality improvement
project investigating if racial or ethnic associations exist in the perioperative care of children
undergoing anesthesia at the Lucile Packard Children’s Hospital at Stanford University
(Stanford, CA). As such, the requirement for written informed consent for this project was
granted a waiver by the Stanford University Institutional Review Board.

Study Population:

All anesthetics taking place at a single, academic children’s hospital between May 4%, 2014
and May 315!, 2018 were retrospectively reviewed. We used SAP Business Objects Bl
Platform 4.2 (Version: 14.2.5.2618), a reporting and analytics platform, which runs
structured query language (SQL) queries off a SAP Business Objects Universe (our
enterprise data warehouse incorporating data from Epic Clarity tables) to create a patient
dataset from the hospital’s electronic medical record system (Epic Systems, Verona, WI). In
order to exclude anesthetics for diagnostic imaging procedures (which do not, as a rule,
involve regional anesthesia), eligible procedures were identified by 1) the presence of an
anesthetic start time, 2) a procedure location in the main and ambulatory operating areas and
3) a PACU arrival time. Patients were excluded if they were greater than or equal to 19 years
of age, American Society of Anesthesiologists physical status classification (ASA class) of 4
or greater, or in surgery for greater than or equal to 10 hours because the severity of illness
may have created a complicated clinical picture that is difficult to capture in retrospective
analysis. Patients who declined to state racial or ethnic groups or whose racial or ethnic
group was unknown were excluded. Patients whose case complexity, surgery length, or
disposition was missing were excluded from analysis because these variables were
considered potential confounders. Figure 1 details the number of patients in each exclusion
group. There were no other missing data.

Outcome and exposure:

The primary outcome was defined as receipt of any regional anesthesia as part of the
intraoperative anesthetic. We defined regional anesthesia as neuraxial anesthesia, head and
neck peripheral nerve blocks, truncal peripheral nerve blocks, and limb peripheral nerve
blocks. The use of regional anesthesia was identified by the presence of documentation of
block placement, block start and block end times in the anesthetic record and/or the route of
medication administration (peripheral nerve block, epidural, caudal, continuous epidural, or
intrathecal). The primary exposure was defined as racial and ethnic group: white non-
Hispanic and minority, composed of black/African-American, Asian, Pacific Islander, other
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non-Hispanic, Hispanic, and American Indian/Alaska Native. We elected to aggregate
minority groups in our primary analysis given small sample sizes of certain groups. Race
and ethnicity are self-identified by patients and patients’ care givers during hospital or clinic
registration. A sensitivity analysis was performed comparing white non-Hispanic to an
expansion of minority to individual racial and ethnic groups: black/African-American,
Asian, Pacific Islander, other non-Hispanic, and Hispanic. Racial or ethnic groups with
fewer than 100 patients (American Indian/Alaska Native) were excluded from this sensitivity
analysis given insufficient numbers. In order to focus on the patients most likely to receive
regional anesthesia, a sensitivity analysis was also performed on cases in orthopedics or
urology services, the services with the highest percentage of block utilization at the
institution.

Statistical analysis:

Results:

Statistical analyses were planned a priori. Baseline participant demographics and
characteristics were reported as frequency count by racial or ethnic group. A multivariable
logistic regression model was fitted to estimate the relationship between race and ethnicity
and the use of regional anesthesia. To choose variables for which to control in the model,
potential confounders were identified by clinical knowledge and existing literature1-12.20
and the significance of their association with exposure and outcome was assessed: length of
surgery, surgical/procedural service, case year (as the dedicated pediatric regional anesthesia
team underwent changes in leadership, staffing, and was restructured in January 2018), case
complexity (categorized based upon the sum of Relative Value Units for all procedures in
the case: <10 minor, between 11 and 17 moderate, >17 major, as described previously?1-22),
sex, age, pre-/post-operative disposition (outpatient surgery, inpatient, radiation oncology, or
surgery admit), ASA class, primary anesthesiologist, and need for interpreter. Variables that
were significantly associated with both exposure and outcome were considered confounders
and included in the multivariable model (see supplemental table 1).

Results are presented as adjusted odds ratios (ORs) with 95% confidence intervals (CIs). P-
values are reported as two-tailed and p < 0.05 was considered significant. Adjustment for
multiple comparisons was planned if statistically significant differences were found, but
were not planned in the case of negative findings in order to reduce the risk of a false
negative result. Analyses were performed using R (R Core Team, Vienna, Austria) and Stata
15 (StataCorp LLC, College Station, TX).

All available data that met inclusion criteria were analyzed. The observed sample size and
probability of white non-Hispanic patients receiving a block gave this analysis 87% power to
detect an odds ratio of 0.75 for the primary outcome for minority patients (effect size chosen
based on prior reports)13-14 for a two-tailed test at significance level 0.05 when
conservatively assuming that covariates are highly associated to race (R2=0.81).23

A total of 33,713 patients underwent surgical procedures between May 4™, 2014 and May
315, 2018 at the Lucile Packard Children’s Hospital at Stanford University (Palo Alto, CA).
One hundred and fifty-five patients declined to state racial or ethnic groups or reported
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unknown racial or ethnic group and were thus excluded from analysis. After all exclusions
(8,048 patients, see Figure 1), 25,664 patients met criteria for the study and were included in
the primary analysis of white non-Hispanic or minority race and ethnicity. Characteristics of
included patients are listed in Table 1. A total of 3,189 patients (12.4%) received regional
anesthesia, with 1,186 (13.3%) of 8,884 white non-Hispanic patients and 2,003 (11.9%) of
16,780 minority patients receiving regional anesthesia. Regional anesthesia included
neuraxial anesthesia, head and neck peripheral nerve blocks, truncal peripheral nerve blocks,
and extremity peripheral nerve blocks. Before adjusting for covariates, white non-Hispanic
patients were significantly more likely than minority racial or ethnicity patients to receive
intraoperative regional anesthesia (p=0.001 for Chi-squared analysis).

The following variables were each significantly associated with race (white non-Hispanic or
minority) and with regional anesthesia and were therefore included in the multivariable
regression model to control for confounding: age, patient disposition, year, ASA class,
surgical/procedural service, need for interpreter, case complexity, and anesthesiologist.
Results for adjusted odds of receiving regional anesthesia by race and ethnicity are shown in
Figure 2. Overall, race and ethnicity were not estimated to be significantly associated with
receiving regional anesthesia in the multivariable model (adjusted odds ratio 0.95 [95% ClI:
0.86-1.06; p=0.36]).

For the sensitivity analysis of expanded non-white race and ethnicity groups, fifty-five
patients who belonged to a racial or ethnic group with less than 100 patients (American
Indian/Alaskan Native) were excluded from analysis (25,609 patients included in sensitivity
analysis). A total of 94 (16.8%) of 558 black/African-American patients, 608 (12.6%) of
4,807 Asian-American patients, 1,124 (11.4%) of 9,877 Hispanic patients, 137 (12.1%) of
1,133 other non-Hispanic patients, and 33 (9.4%) of 350 Pacific Islander patients received
regional anesthesia (p < 0.001 for Chi-squared analysis). The following variables were each
significantly associated with race and regional anesthesia and were therefore included in the
multivariable regression model: age, patient disposition, year, ASA class, service,
interpreter, gender, and anesthesiologist. None of the comparisons between individual races
or ethnicities and the reference group of white/Non-Hispanic patients resulted in a
significant adjusted odds ratio (Figure 3), and there was no significant evidence that
including race improved the fit of the model (likelihood ratio test p=0.11). The adjusted odds
ratios ranged from 1.21 (95% CI: 0.92-1.59) for black/African-American patients to 0.69
(95% CI: 0.45-1.04) for Pacific Islander patients.

The surgical/procedural services with the highest rates of patient regional anesthetic receipt
were orthopedics (39.6%) and urology (37.3%). Results of the sensitivity analysis performed
on orthopedic and urologic procedures are also shown in Figure 2. Race and ethnicity were
not estimated to be significantly associated with receiving regional anesthesia (p=0.72). For
separate non-white racial or ethnicity groups undergoing orthopedic and urologic
procedures, none of the comparisons between individual races or ethnicities and the base
group of white/Non-Hispanic patients resulted in a significant adjusted odds ratio; individual
racial or ethnic group adjusted odds ratios ranged from 1.16 (95% ClI: 0.83-1.61) for black/
African-American patients to 0.74 (95% CI: 0.46-1.20) for Pacific Islander patients (Figure
3).
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Discussion:

Our study did not find a significant difference in the odds of white/non-Hispanic pediatric
patients and pediatric patients of minority racial or ethnic groups receiving intraoperative
regional anesthesia after adjusting for confounders. When considering minority racial and
ethnic groups separately, none were estimated to have significantly different odds of
receiving a regional anesthetic than the white/non-Hispanic reference group, and the
direction of the adjusted association differed across racial and ethnic groups.

We hypothesized that white non-Hispanic children would be more likely to receive
intraoperative regional anesthesia based on studies on regional anesthesia for adults. Prior
work has demonstrated lower percentages of minority patients receiving epidural analgesia
during labor'5-16 and neuraxial anesthesia for inguinal hernia repairl® and hip or knee
arthroplasty,14 although these studies did not specifically address the mechanisms behind
these disparities.

We did not find significant differences in the use of intraoperative regional anesthesia among
distinct racial and ethnic groups within the pediatric surgical population examined here.
Several reasons might explain our finding. It is possible that racial or ethnic health services
disparities do not exist in pediatric anesthesia care, despite the evidence of them in adult
populations. Indeed, other pediatric studies have suggested the absence of racial and ethnic
associations in intraoperative intravenous analgesia.®11-12 As this study is retrospective and
restricted to a single academic children’s hospital, the findings outlined here may have
limited generalizability to pediatric anesthesia practice across the United States. Other
institutions may, for example, categorize race and ethnicity differently in their records. The
large number of patients, and their diverse racial/ethnic make-up are a strength of the study;
on the other hand, it may also reveal the limitations of a single-institution study.
Anesthesiologists at this institution may be particularly comfortable with care of diverse
populations.

Our study also does not identify reasons why regional anesthesia was or was not chosen in
different patients undergoing surgery. Reasons for a child not receiving a regional anesthetic
include medical concerns, parental refusal, or anesthesiologist or surgeon discretion.24
Although race and ethnicity did not significantly affect the odds of receiving regional
anesthesia in our study population, we are unable to determine whether different racial or
ethnic groups are offered or refuse regional anesthesia at different rates. Patient refusal may
be an important factor in health service delivery: a survey study on acceptance of
perioperative epidural analgesia showed African-American race was an independent
predictor of refusal of epidural analgesia.2> Higher likelihood of refusal may be related to a
history of mistrust in the healthcare system by minority groups, which is well-documented.
26 1n our subgroup analysis, we observed a non-significant increase in the adjusted odds
ratio of black/African-American pediatric patients receiving a regional anesthetic compared
to white non-Hispanic patients. It is also possible that our findings are shaped by whether
anesthesiologists offered regional anesthesia to each group at similar rates. Identifying ways
to improve delivery of regional anesthesia to children has significant clinical implications
and is worthy of future study.
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The study was adequately powered for the main analysis of white non-Hispanic compared to
minority racial and ethnic groups. Comparisons between individual minority racial or ethnic
groups had lower power and it is therefore possible that associations exist but have not
reached statistical significance in this analysis. We did observe clinically significant signals
in individual racial and ethnic groups, most notably an increased adjusted odds of receiving
regional anesthesia in black/African-American patients and a decreased adjusted odds in
Pacific Islander patients. As such, a future revisiting of this study with another dataset to
assess trends over time and with increased power may provide additional insight. Results
should be interpreted with caution because of multiple testing. Adjusting for multiple testing
would yield even less evidence of statistically significant association.

In order to minimize the number of excluded intraoperative regional anesthetics, we chose to
include general anesthetics from all services, including those that infrequently receive
regional anesthetics such as gastroenterology and radiation oncology. Although this
maximized our total number of regional anesthetics, the technique reduced the overall
percentage of patients in the study receiving regional anesthetics. Our sensitivity analyses on
urology and orthopedic patients were therefore performed in order to study patients with the
highest likelihood of regional anesthetic receipt.

Some data (138 patient cases) were excluded because of missing case Relative Value Unit
information, surgery length, or patient disposition. There is no reason to expect missing data
on these variables to be related to a patient’s race or ethnicity or to whether they received
regional anesthesia, but it is possible bias could be present if it was. One hundred fifty-five
cases (15 of which received regional anesthesia) were not analyzed because race and
ethnicity were either stated to be unknown or declined to answer. There is potential that this
could have introduced bias to the study but given the small numbers the impact should also
have been small.

In summary, we present an analysis on the association of race and ethnicity and the
utilization of intraoperative regional anesthesia in a dataset of 25,664 pediatric patients at a
single, academic children’s hospital. Our results do not demonstrate a significant difference
in the adjusted odds of receiving regional anesthesia for white non-Hispanic patients versus
other racial and ethnic groups. Further investigation is necessary to determine why
differences may be less pronounced in the pediatric than the adult populations, and
prospective studies may elucidate whether other factors affect attitudes toward regional
anesthesia among healthcare providers, pediatric patients, and parents.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points:
Question:

Does race or ethnicity affect the odds of receiving intraoperative regional anesthesia in
pediatric patients?

Findings:

In an analysis of 3,189 regional anesthetics in 25,664 surgeries at a single, academic
children’s hospital, race and ethnicity affected the probability of receiving intraoperative
regional anesthesia, although this association no longer became significant after adjusting
for covariates.

M eaning:

While non-significant differences in odds existed for individual groups, our results do not
demonstrate a significant difference in the adjusted odds of receiving regional anesthesia
for any racial or ethnic group in pediatrics; further study is warranted to consider the
possible mechanisms behind our finding, as well as to confirm the findings on a multi-
institutional level.
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All surgeries at LPCH
5/4/14-5/31/18

n=33713
Patients who did not go to
the PACU (n = 6485)
| n=27228 |
Patients > 19 years of age
(n=1120)
A
n=26108
Patients with ASA > 4
(n=136)
n=25972
Surgery length
>10 hours (n = 15) <
missing (n=7)
v
n =25950
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(n=130)
v
n =25820
Race/ethnic group declined |«
or unknown (n = 155)
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n = 25665
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Sensitivity Analysis
n = 25664

Racial/ethnic group with <
100 patients (n = 55)

A

v

Individual Race/Ethnicity
Sensitivity Analyses
n = 25609

Figure 1:
Flow diagram of study population selection. LPCH — Lucile Packard Children’s Hospital

Stanford; ASA — American Society of Anesthesiologists; RVUs — Relative Value Units
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Other
0.98 (0.8¢, 1.11)
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Adjusted Odds Ratio
® All services @ Orthopedics and Urology
Figure 2:

Adjusted odds ratios of receiving intraoperative regional anesthesia for minority race and
ethnic groups for all services in the main analysis (blue) and orthopedics and urology in
sensitivity analysis (red). The white non-Hispanic group serves as the reference group. The
numbers represent the adjusted odds ratios with lower and upper bounds of the 95%
confidence intervals in parentheses.
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Figure 3:

Adjusted Odds Ratio

® All services @ Orthopedi

cs and Urology

Adjusted odds ratios of receiving intraoperative regional anesthesia for individual minority
race and ethnic group sensitivity analyses for all services (blue) and orthopedics and urology
(red). The numbers represent the adjusted odds ratios with lower and upper bounds of the
95% confidence intervals in parentheses.
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Table 1.
Characteristics of Study Patients
Whitenon-Hispanic  Minority Racial/Ethnic Group Total p
No. % No. % No. %

Age (years) Oto2 1661 18.7 3568 213 5229 204

3t05 1792 20.2 3543 211 5335 20.8
<0.001

6to11 2581 29.1 5098 304 7679 29.9
121018 2850 321 4571 27.2 7421 28.9

Sex Female 3723 419 7009 418 10732 41.8

0.833

Male 5161 58.1 9771 58.2 14932 58.2

ASA rating 1 3060 344 5521 329 8581 334
2 3822 43.0 7128 425 10950 42.7 0.001
3 2002 225 4131 24.6 6133 239

Case complexity ~ Minor 5347 60.2 10057 59.9 15404 60.0
Moderate 1578 17.8 3165 18.9 4743 18.5 0.05
Major 1959 221 3558 212 5517 215

Year of surgery 2014 1417 16.0 2399 14.3 3816 149
2015 2357 26.5 3906 233 6263 244
2016 2118 23.8 4067 24.2 6185 24.1 <0.001
2017 2133 24.0 4589 27.3 6722 26.2
2018 859 9.7 1819 10.8 2678 104

Patient

disposition Outpatient Surgery 6180 69.6 11325 67.5 17505 68.2
Inpatient 922 104 1962 11.7 2884 11.2 <0.001
Radiation Oncology 151 17 460 2.7 611 24
Surgery Admit 1631 18.4 3033 18.1 4664 18.2

Service Other 2181 245 4761 284 6942 27.0
Gastroenterology 872 9.8 1082 6.4 1954 7.6
General 1300 14.6 2561 15.3 3861 15.0 <0.001
Orthopedics 1354 15.2 2393 143 3747 14.6
Otolaryngology 2166 24.4 4281 255 6447 25.1
Urology 1011 114 1702 10.1 2713 10.6

Interpreter

Needed No 8803 99.1 11967 713 20770 80.9 <0.001
Yes 81 0.9 4813 28.7 4894 19.1

Surgery length 0.24

(hours) Median (interquartile range)  0.62  (0.32, 1.18) 0.62 (0.32, 1.25) 0.62  (0.32,1.23) :
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