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KEY POINTS

¢ Significant disparities in pediatric anesthesia exist in the ambulatory setting, spanning the
preoperative, intraoperative, and postoperative periods.

e These inequities are driven by systemic and provider-level factors, including limited ac-
cess to pediatric anesthesiologists, socioeconomic and geographic barriers, language
differences, and implicit bias.

e Implementation of pediatric-focused accreditation standards, expansion of fellowship-
trained anesthesiologist availability, and standardized family-centered education may
mitigate disparities and promote equitable outcomes. These measures, combined with
addressing broader social determinants of health, may reduce disparities and improve
outcomes in outpatient pediatric anesthesia.

INTRODUCTION

Health care disparities in general, regional, and obstetric anesthesia are well docu-
mented in the adult literature.’ For example, in patients undergoing inguinal hernia
repair, nonmedical factors such as race were found to influence the delivery of anes-
thesia; African Americans and other minority groups were less likely than White
patients to receive local or epidural anesthesia.* In obstetric patients, Black and His-
panic mothers are less likely to receive neuraxial technique during vaginal and cesar-
ean deliveries.® While research into health care disparities in pediatric anesthesia
has lagged, several inpatient studies have highlighted this topic in broad strokes.®™”
For instance, Latino children may receive fewer medications postoperatively after
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Abbreviations

ADI Area Deprivation Index

ASA  American Society of Anesthesiologists

CBPR community-based participatory research

LEP low English proficiency

NSIQP the National Surgical Quality Improvement Program
OR odds ratio

OSA  obstructive sleep apnea

OSDB obstructive sleep disordered breathing
PACU postanesthesia care unit

PET pressure equalization tube

PPH parental presence at induction of anesthesia
SDOH social determinants of health

SES socioeconomic status

Ssl surgical site infection

N social vulnerability index

T&A  tonsillectomy and adenoidectomy

tonsillectomy and adenoidectomy (T&A),® and Black children are less likely to have
parental presence at induction of anesthesia (PPH) or receive preoperative midazolam
for anxiolysis.® Biased practices in health care delivery may exist on the basis of a va-
riety of categorical descriptors, such as gender, sexuality, race, ethnicity, socioeco-
nomic status, and geographic region, among others.’® The difference in access to
high-quality health care among pediatric populations represents a multifaceted and
complex dilemma driven by both system-based and individual-based factors.

The objective of this review is to highlight health care disparities that exist in the
administration of pediatric anesthesia, with a focus on differences in outcomes occur-
ring in the preoperative, interoperative, and postoperative periods in the ambulatory
setting. We will further explore which strategies can be put into place during the peri-
operative period to provide more equitable care for all patients.

PREOPERATIVE

Preoperative factors such as geographic location, insurance status, household income,
and English proficiency contribute to the disparities patients and families encounter.
Using the National Health Interview Survey, a nationally representative database, Rab-
bits and Groenewald found that children from minority backgrounds were significantly
less likely to receive a surgical procedure even after controlling for sociodemographic
factors such as family income, parental education level, and insurance status.’" In
another 2022 analysis of 31,000 children by Groenewald and colleagues, Hispanic,
Non-Hispanic Black, and Non-Hispanic Asian children were less likely to receive care
in a hospital outpatient or office-based nonemergency room setting (odds ratios [OR]
0.2t00.6,95% confidence interval [CI] 0.2-0.7).'> Compared to White children, Hispan-
ic, Non-Hispanic Black, and Non-Hispanic Asian children are therefore unable to take
advantage of the benefits of outpatient surgery, such as improved cost, easier surgical
scheduling increased access, and higher patient satisfaction.'®

A child’s home location can affect their access to surgical care. In 2009, Hayanaga
and colleagues examined the effects of segregation on outpatient surgery access.’ In
the most segregated counties in the United States, every percentage point increase in
African American or Hispanic population was associated with a decrease in availability
and utilization of outpatient surgical services, as well as an increase in utilization of
emergency services. The authors hypothesized that this was due to geographic
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isolation and higher rates of unemployment in these counties leading to delayed pre-
sentations of illnesses.™

Currently, there are about 4000 pediatric anesthesiologists, roughly 8% of all anes-
thesiologists, and they are unevenly distributed across the United States.'® Where
anesthesiologists practice will impact whether pediatric patients, living in parts of
middle America, must travel greater distances to gain access to a pediatric anesthe-
siologist, especially if the patients have complex comorbidities or medical needs. In
2017, Muffly and colleagues assessed the distribution of pediatric anesthesiologists
employed by hospitals using concentric circles encircling 25 miles, 50 miles, 100
miles, or greater than 100 miles.'® Their report demonstrated that 71.4% of the pedi-
atric population resides within 25 miles of a pediatric anesthesiologist while 13.8%
resides greater than 50 miles, with an uneven distribution geographically around
the United States. While the study was centered primarily on pediatric anesthesiolo-
gists who work at hospitals, similar conclusions might be reached if the concentric
circles were placed around ambulatory surgery centers. The work by Muffly and col-
leagues helped reveal the deep geographic disparities in access to expert pediatric
anesthesia care.

Powers and colleagues used Area Deprivation Index (ADI) to assess access to care
as a driver for racial disparities in the preoperative period.'” The ADI is a validated
neighborhood disadvantage metric that the National Institutes for Health and Centers
for Medicare and Medicaid Services use to study how health outcomes are affected
within neighborhoods where highly disadvantaged patients live. Black race, public in-
surance, and high ADI were associated with a higher frequency of no shows for sched-
uled pediatric surgery clinic visits as well as postoperative visits.'”

Intraoperative

Placement of pressure equalization tubes (PETS) for recurrent otitis media is one of the
most common pediatric outpatient procedures, performed in nearly 10% of American
children. In 2017, Simon and colleagues re-examined whether there were differences
in PET placements among different groups of American children.'® A total of 8.9% of
children had undergone PET placements. Non-Hispanic White children were more
likely to undergo PET surgery compared with their non-Hispanic Black, Hispanic,
and mixed-race counterparts (12.5% vs 4.8%, 4.4%, 5.6%, respectively). The authors
surmised that multifactorial reasons were responsible, including genetic factors, insur-
ance status, access to pediatric surgical care, or cultural differences.

Tonsillectomy is another common pediatric ambulatory surgery that has previously
been reported to have wide variation in geographic and racial access. In 2021, Cooper
and colleagues reviewed the Agency for Healthcare Research and Quality’s Healthcare
Cost and Utilization Project State Ambulatory Surgery and Services database of
tonsillectomy rates among patients based on race, insurance status, and geographic
area of residence.'® The database included pediatric patients who underwent a tonsil-
lectomy from 2013 to 2017 from 8 geographically and demographically diverse Amer-
ican states. Tonsillectomies were more likely to be performed on White, publicly
insured children who lived in nonmetropolitan areas. Tonsillectomy indications differed
among patients, with White children more likely to have tonsillectomy performed for
infection while African American children were more likely to have the procedure
performed for obstructive sleep disordered breathing (OSDB). While their OSDB diag-
nosis may be due to a higher prevalence of second hand smoking, higher rates of pre-
maturity, and higher rates of obesity, minority families may underutilize tonsillectomy
because of challenges obtaining paid time off work, distrust of the medical health
care system, and lower health literacy rates.'® This study by Cooper and colleagues
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highlights that additional work is needed to improve trust within the health care system,
help parents obtain paid time off, and improve education around health literacy.'®

Related to children undergoing T&As, Sadhasivam and colleagues reviewed the ef-
fects of race on postoperative pain.?® Pediatric patients (African American and Cauca-
sian) received standardized and weight-based opioids intraoperatively. African
American children, especially those with obstructive sleep apnea (OSA), had higher
postoperative pain scores and morphine requirements than Caucasian children result-
ing in longer postanesthesia care unit (PACU) stays. Interestingly, Caucasian race was
associated with a higher incidence of opioid-related adverse effects despite lower
morphine requirements, also translating into longer PACU stays. Fortunately, serious
opioid related complications were rare in all patients. Sadhasivam and colleagues hy-
pothesized that African American children’s need for additional opioids may be due
to higher morphine clearance or unmeasured factors related to the higher pain scores,
like socioeconomic status, leading to increased opioid prescriptions, increased
opioid-related complications, or elevated risk of opioid-related narcotic diversion.?’
Anesthesiologists can play an important role in treating pediatric patients’ pain while
reducing risk by employing opioid-sparing techniques through multimodal analgesia.

Even though weight-based dosing predominates in pediatric anesthesia, disparities
still exist in the delivery of intraoperative care. In 2019, Baetzal retrospectively
compared Black children to other children with respect to PPH, inhalational induction,
and oral premedication. Black children were less likely to receive preoperative anxio-
lytic medications and to have PPH compared to White counterparts. The authors sur-
mised that Black children may suffer from adultification, and therefore were deemed to
not need preoperative anxiolytics or PPH. They also hypothesized that there may be
implicit bias at hand, as PPH is at the discretion of the anesthesiologist.

Importantly, there are several studies that have found no difference in intraoperative
medication administration between races. Rosenbloom and colleagues retrospectively
evaluated a single academic center examining anesthetic medication administration in
1680 pediatric patients undergoing emergency laparoscopic appendectomy.?? No dif-
ferences in intraoperative pain medications were observed between White and Black
children. While the unadjusted analysis showed that Black children were less likely
to receive preoperative anxiolytics, this difference disappeared upon adjusting for pa-
tient age, gender, and attending anesthesiologist practice patterns. The work by Rose-
nbloom and colleagues contributes to the continued controversy of disparities in
pediatric anesthesia and stresses the importance of performing further high-quality
studies from multi-institutional groups.

In recent years, regional anesthesia has expanded in pediatric anesthesia.?®
Caudal nerve blocks are a cornerstone, especially for urologic, abdominal, and ortho-
pedic surgeries, decreasing overall opioid requirements and enhancing postopera-
tive recovery.>* Lo and colleagues conducted a retrospective study examining
anesthesia type in 4739 children who underwent hospital-based urologic surgeries.?®
Approximately 62% of Hispanic parents and 60% of Black parents did not consent to
regional anesthesia for their children. Patients who received a caudal block were
more likely to have English speaking parents than Spanish speaking parents (83%
vs 80%). Parents who spoke Spanish and those who were Latino or Black were
more likely to be on government insurance versus English speaking or Caucasian
and Asian parents (P<.001 and <.001). The authors were unable to account for
how anesthesia providers counseled parents on analgesic options. One way to in-
crease pediatric regional anesthesia adoption is to use patient-centered approaches
to pain management: increasing preoperative education and ensuring that such ed-
ucation is accessible to all families.?®
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Andrew and colleagues published a 2025 study examining racial and intellectual
disability disparities in pediatric regional anesthesia, analyzing 225 patients who un-
derwent inpatient calcaneal osteotomy at a single center from 2013 to 2023.%” Patients
could receive a single shot injection, a peripheral nerve catheter, or no regional anes-
thesia. Interestingly, minority status was not associated with differences in the receipt
of regional anesthesia. However, developmental disability status was associated with
a 22% less likelihood of receiving regional anesthesia. Additionally, regional trained
anesthesiologists were 30% more likely to perform any block in children with develop-
mental disabilities and 23% more likely to place regional anesthesia catheters. Their
findings suggest that provider experience with regional anesthesia and the presence
of developmental disability were associated with differences in its use among pediatric
patients undergoing calcaneal osteotomy. Though challenging logistically, improving
availability of pediatric anesthesiologists and regional anesthesia fellowship training
may improve perioperative care for pediatric patients.

POSTOPERATIVE

In the postoperative period, minority children face a disproportionate number of nega-
tive outcomes and complications. Nafiu and colleagues accessed the National Surgi-
cal Quality Improvement Program (NSQIP) database to retrospectively review 140,666
patients American Society of Anesthesiologists (ASA) Class 1 and 2 pediatric patients
undergoing inpatient surgical procedures from 2012 to 2017.28 The primary outcome
was 30-day mortality and secondary outcome was 30 day postoperative complica-
tions. On univariate analysis, African American children were more likely than Cauca-
sian children to suffer the primary (composite OR 3.48, 95% CI 1.76-6.87) and
secondary (composite OR 1.27, 95% CI 1.22-1.32) outcomes. While overall mortality
and complication rates were low, even among healthy African American children, they
were more likely to have higher postoperative mortality and complications compared
to white children. Further work is needed to improve these outcomes among African
American children.

Tying preoperative risk factors with postoperative outcomes, Akbilgic and col-
leagues analyzed the NSQIP pediatric database between 2012 and 2014 to study
the effects of race on postoperative outcomes in children undergoing inpatient sur-
gery.?® African American children have more preoperative risk factors that were
more strongly associated with postoperative mortality than preoperative risk factors
found in White children. The authors noted that using a race-based classification
tool to stratify surgical risk factors and postoperative mortality allowed for better iden-
tification of surgical risk in both African American and White children. Risk stratification
data could guide future research on interventions to mitigate race-specific differences
in outcomes during the perioperative period.?°

Ambulatory pediatric tonsillectomy can be associated with unequal surgical out-
comes and postoperative courses. Bhattacharyya and colleagues reviewed state
ambulatory surgery databases from California, New York, lowa, and Florida to examine
pediatric tonsillectomy outcomes.*° The cases were linked to the corresponding state
emergency department encounters occurring within 2 weeks of tonsillectomy proced-
ure. There were 79,520 patients from 2010 and 2011. The authors noted an inverse
association between median household income and postoperative complication rates,
with decreasing median household income being strongly associated with postopera-
tive complications and a need for additional visits to health care facilities, persisting
after controlling for age, sex, race, and asthma.*° The study also found a higher inci-
dence of post-tonsillectomy revisits for poorly controlled postoperative pain in Black
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and Hispanic children (OR 1.36; 95% Cl, 1.10-1.67; and OR 1.34; 95% ClI, 1.14-1.57,
respectively).

While upper airway events such as laryngospasm, bronchospasm, and postopera-
tive stridor are often studied in the pediatric population, there is a paucity of studies
dedicated to studying postoperative pneumonia. In 2023, Warren and colleagues
analyzed inpatient data from the NSQIP pediatric database from 2012 to 2022,
focusing on Black and White children who developed pneumonia and ultimately
died.®" 3139 children met their criteria, of whom 74.3% were White and 25.7% were
Black. There were no significant differences in mortality between the two groups,
even after adjusting for confounders. The authors posited that standardized ap-
proaches and protocolized strategies to treating pneumonia might have prevented dif-
ferences in outcomes. While their findings apply only in the inpatient population, there
is concern that there could be underreported differences in outcomes in the outpatient
pediatric population. Further work is needed in this area to investigate whether other
major and minor postoperative outcomes are impacted by race.

There also appears to be differences in pediatric mortality in the postoperative
period. A large retrospective cohort study by Willer and colleagues used data from
51 free standing tertiary pediatric centers between 2004 and 2020 to explore the ef-
fects of the patient’s family socioeconomic status (SES) and race on pediatric mortal-
ity following inpatient procedures.®? Using zip code as a proxy for median household
income, the authors demonstrated that among Black and White children, there was a
gradual decrease in risk of postoperative death with increasing household income.
Interestingly, it appeared that the protective advantage of household income was
lost once the effect of race was explored. White children were more likely to experi-
ence lower postoperative mortality than Black children of the same income quartile.
In addition, the postoperative mortality rate in Black children in the highest income
quartile was comparable to White children in the lowest income quartile. These find-
ings draw attention to the impact of race on outcomes and seemingly remove the pro-
tective effect of income on mortality.

Readmission rates in the pediatric population after surgical procedures is another
rarely studied topic. One analysis by Tarawneh and colleagues examined 30-day
readmission rates after hip dysplasia surgery.®® Of 6561, 540 patients required unan-
ticipated readmissions within 30 days. The readmitted patients were more likely to be
medically complex than those who were not readmitted. After controlling for con-
founders, they found that non-White race and higher ASA Class (Il and IV) were inde-
pendent risk factors for 30-day readmission. Their findings can be extrapolated to
pediatric patients undergoing ambulatory surgery. As demonstrated in the adult and
pediatric populations, patient selection for ambulatory surgery is critically important
to reduce complications, such as readmissions, deep venous thromboembolism,
and death.®+3°

Recently, there has been an interest to identify how larger community-based fac-
tors affect social determinants of health (SDOH), such as SES, disability, language,
and transportation. The Center for Disease Control and Prevention created a social
vulnerability index (SVI), a census-based composite metric that nationally ranks
neighborhood level SDOH.35-28 With the SVI metric, Nieri and colleagues investigated
how neighborhood-level factors affected pediatric postoperative outcomes after
T&A.%8 The authors found that children from high SVI neighborhoods, those that
are most impoverished and disadvantaged, were more likely to experience postoper-
ative complications and readmission. After controlling for age, race, comorbidities,
health insurance status, and OSA, high SVI neighborhood children still had higher
rates of postoperative complications. These findings imply that a child’s preoperative
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environment can impact postoperative outcomes, and that interventions may need to
target the preoperative environment.

Another retrospective cohort study initiated by Yap and colleagues evaluated the
association between SVI and postoperative outcomes in children undergoing inpatient
surgeries in California.®” Pediatric patients from high SVI neighborhoods were more
likely than peers from low SVI neighborhoods to develop serious 30-day postoperative
complications, defined as postoperative death, readmission, and re-operation. SVI
appeared to be an independent predictor of surgical outcomes even after controlling
for the effects of individual based socioeconomic and clinical factors (OR 1.58, 95% ClI
1.02-2.44); these findings could be generalized to outpatient surgeries.

During the postoperative period, the patient’s health insurance (private or public/
government) may affect postoperative outcomes, such as surgical site infections
(SSls). In a 5 year study looking at 13,795 patients undergoing ambulatory surgery,
Rinke and colleagues reported that pediatric patients who had nonprivate insurance
had a higher risk (OR, 4.0; 95% ClI, 1.6-9.8) of having an SSI compared to privately
insured patients.®® SSI was associated with increased morbidity including hospital
admission or requiring additional operative or bedside procedure.

Several studies have explored the relationship between pain medication administra-
tion and race/ethnicity in the postoperative period in the pediatric population. In 2024,
Zhu and colleagues examined postoperative opioid use in 831 pediatric patients after
outpatient urologic procedures.*® The authors found that non-English speaking, His-
panic, and publicly insured patients used opioids significantly longer in the postopera-
tive period. Patients whose parents’ primary language was not English overall had
longer recovery times in the postoperative period. The authors hypothesized that differ-
ences in pain medication administration may partly reflect lower comprehension of
medication and discharge instructions among non-English-speaking parents. A similar
retrospective study by Dixit and colleagues examined PACU opioid use in pediatric pa-
tients who had undergone laparoscopic appendectomy.*! The authors found that pa-
tients with low English proficiency (LEP) were more likely than patients with English
proficiency to receive opioids in the recovery room even controlling for intraoperative
opioid dosing. Nafiu and colleagues conducted a prospective cross-sectional study
of pediatric patients undergoing ambulatory surgery to investigate the impact of race
and ethnicity on postoperative analgesic administration.*> While the study demon-
strated that minority children were more likely to receive intravenous opioid medications
for mild postoperative pain than Caucasian children, overall, race did not appear to be a
significant factor in the treatment of severe postoperative pain.*? However, it has been
reported that Black children have higher prevalence of OSA than White children.*>#4

As demonstrated in the preoperative period with the underutilization of ambulatory
surgery centers by minority groups, a similar trend is observed in the utilization of post-
operative health services.'? Chang and colleagues examined use of a triage phone line
following pediatric urologic ambulatory surgery and demonstrated differences in utili-
zation based on SDH.*® Caregivers who lived further away, who had LEP, who were of
Native American/Alaska Native descent, and who had Medicaid were less likely to uti-
lize the phone triage line to address postoperative concerns in their children.

DISCUSSION

This updated review summarizes health care disparities in the pediatric population
across the perioperative period. Although widely recognized in the medical literature,
health care inequities affecting pediatric patients in the ambulatory setting remain
understudied. These disparities in pediatric anesthesia span the entire perioperative
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continuum—from the geographic maldistribution of pediatric anesthesiologists to the
underutilization of regional anesthesia and ambulatory surgery services, as well as dif-
ferences in intraoperative and postoperative pain management and limited access to
postoperative services.!”- 184546

Language barrier is cited as a reason health care disparities exist resulting in longer
hospital stays and decreased patient satisfaction. In 2016, Jaramillo and colleagues
studied the effect of LEP on surgical care received by 156 pediatric patients.*” The
authors found that patient-provider language concordance was independently asso-
ciated with more patient-initiated questions and higher overall satisfaction. Impor-
tantly, language discordance rather than ethnicity limited patient family participation
during clinic visits. This underscores the importance of availability of interpreter
services in the perioperative period. While such discordance may hinder effective
management of pain, nausea, and discomfort, some authors also cite longstanding
systemic oppression and distrust of the healthcare system as additional contributors
to perioperative disparities.’?°

Provider-related factors can drive health care disparities.” Johnson and colleagues
administered the Race Implicit Association Test during pre- and post-work shifts to
pediatric emergency room residents to assess if self-reported cognitive stressors (fa-
tigue, busyness, and shift stress) affected implicit bias.*® Their results showed that a
majority of residents demonstrated pro-white bias.*® Furthermore, the study demon-
strated that cognitive stressors encountered throughout the physician’s work shift
resulted in higher levels of bias. The authors highlighted strategies aimed at reducing
cognitive stressors at the individual level. Although the authors examined the effects of
cognitive stressors on bias in the emergency room, the operating room represents a
similarly fast-paced, high-stress environment where comparable findings may occur;
however, further research is needed.

Pediatric outpatient care may benefit from the kind of “improved readiness”
described by Jenkins and colleagues in the pediatric emergency setting.*° “Improved
readiness” in ambulatory surgery might include increasing the number of fellowship-
trained pediatric anesthesiologists at accredited ambulatory locations.

Lastly, health care disparities are recognized to be a systemic issue'"®; as such it is
paramount to enact community-based changes. To that end, there has been the intro-
duction of community-based participatory research (CBPR), which aims to collaborate
with specific communities to enact sustainable enhancements related to the commun-
ity’s health and well-being.>" CBPR aims to unite cultural norms and practices with
evidence-based medicine to bring about patient-centered and culturally competent
delivery of care. Rosales and colleagues used the CBPR methodology to develop in-
terventions in the care of Latino children in the perioperative period. CBPR can serve
as an important framework to educate families, set expectations, dispel misconcep-
tions, and mitigate inequitable care to the most vulnerable populations.

SUMMARY

This contemporary review adds to the growing literature in pediatric anesthesiology
regarding some of the health care disparities that plague certain populations during
the perioperative period. Since some of the outcomes were analyzed in the inpatient
setting, they may have limited applicability to the outpatient setting. Health care dis-
parities are complex and have different drivers including geographic availability of
health care providers, geographic access to ambulatory surgery centers, standardiza-
tion of anesthetic medications, provider bias, socioeconomic causes, insurance, race,
language, and systemic causes. Research with multi-institutional organizations and
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collaboration with the disadvantaged communities show promise as ways to mitigate
these inequities that children and families face. The future remains bright with so many
pediatric anesthesiologists committed to providing equitable care for pediatric pa-
tients and their families.

CLINICS CARE POINTS

e Recognition of health care disparities is important in addressing inequalities in pediatric
ambulatory anesthesia, as these disparities may meaningfully influence perioperative care
and outcomes.

e Clinicians should recognize that a child’s lived experiences and social context may influence
perioperative risk, communication, and postoperative recovery.

e Effective communication with caregivers is essential in pediatric ambulatory anesthesia;
clinicians should prioritize clear, inclusive, and patient-cenetered language when discussing
informed consent, perioperative care and postoperative instructions.
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