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A mantra in pediatrics is that “children are not small 
adults.” In recognition of their ongoing cognitive 
and emotional development, anesthetic techniques 

are modified to minimize anxiety. Specifically, mask induc
tion before intravenous catheter placement can remove one 
of the biggest stressors. In addition, pharmacologic inter
vention most often with oral midazolam, consultation with 
child life specialists, and presence of a family member at 
induction are all used to decrease anxiety in what can be a 
very stressful time for children and their families.

A recent report has raised the issue of adultification of 
black children, particularly girls.1 In many public spheres 
such as education and justice, there is a bias that they need 
less nurturing, protection, and comfort. In general, they are 
treated as more adult than their age. Previous studies have 
shown unconscious racial bias in anesthesiologists2 and 
possible variation in anesthetic practice by race for inguinal 
hernia repair3 and pain management.4

KEY POINTS
• Question: Does the adultification bias alter the care of black children in pediatric anesthesia?
• Findings: Black children were slightly more likely than Caucasian children to undergo inha-

lation induction, but parental presence at induction was used significantly less frequently 
for black children, and black children were less likely than their Caucasian peers to receive 
preoperative midazolam.

• Meaning: Perception of black children as being more adult than they really are, as well as 
less shared decision-making between parents of black children and pediatric anesthesiolo-
gists may alter choices black children and their families have available to minimize anxiety in 
the perioperative period.

BACKGROUND: Unconscious racial bias in anesthesia care has been shown to exist. We 
hypothesized that black children may undergo inhalation induction less often, receive less sup-
port from child life, have fewer opportunities to have a family member present for induction, and 
receive premedication with oral midazolam less often.
METHODS: We retrospectively collected data on those <18 years of age from January 1, 2012 to 
January 1, 2018 including age, sex, race, height, weight, American Society of Anesthesiologists 
(ASA) physical status, surgical service, and deidentified anesthesiology attending physician. 
Outcome data included mask versus intravenous induction, midazolam premedication, child 
life consultation, and family member presence. Racial differences between all outcomes were 
assessed in the cohort using a multivariable logistic regression model.
RESULTS: A total of  33,717 Caucasian and 3901 black children were eligible for the study. For 
the primary outcome, black children 10–14 years were 1.3 times more likely than Caucasian 
children to receive mask induction (adjusted odds ratio [AOR], 1.3; 95% confidence interval [CI], 
1.1–1.6; P = .001). Child life consultation was poorly documented (<0.5%) and not analyzed. 
Black children <15 years of age were at least 31% less likely than Caucasians to have a family 
member present for induction (AOR range, 0.4–0.6; 95% CI range, 0.31–0.84; P < .010). Black 
children <5 years of age were 13% less likely than Caucasians to have midazolam given preop-
eratively (AOR, 0.9; 95% CI, 0.8–0.9; P = .012).
CONCLUSIONS: This study suggests that disparities in strategies for mitigating anxiety in the 
peri-induction period exist and adultification may be 1 cause for this bias. Black children 10 to 
14 years of age are 1.3 times as likely as their Caucasian peers to be offered inhalation induc-
tion to reduce anxiety. However, black children are less likely to receive premedication with mid-
azolam in the perioperative period or to have family members present at induction. The cause 
of this difference is unclear, and further prospective studies are needed to fully understand this 
difference.  (Anesth Analg 2019;129:1118–23)
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This study aimed to see whether this bias alters the treat
ment of pediatric patients in the perioperative environment. 
Specifically, we hypothesized that after adjustment for age, 
gender, American Society of Anesthesiologists (ASA) status, 
weight, and provider, black children may undergo inhala
tion induction less often, receive less support from child life, 
have fewer opportunities to have a family member present 
for induction, and receive premedication with oral mid
azolam less often.

METHODS
Institutional review board (IRB) approval (HUM 00144045) 
was obtained for this retrospective, observational study 
of a limited data set. Because no care interventions were 
performed and data were collected for routine medical 
care, a full waiver of patient consent and Health Insurance 
Portability and Accountability Act of 1996 (HIPAA) 
approval were obtained. This article adheres to the appli
cable Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE) guidelines. All primary and sec
ondary outcomes as well as exclusion criteria and analysis 
plan were established before data collection.

Inclusion Criteria
Patients with race marked as Caucasian or black and of non
Hispanic ethnicity <18 years of age who had a procedure in 
Mott Children’s Hospital from January 1, 2012 to January 
1, 2018 with a nonholiday scheduled procedure start time 
between 7:30 am and 4:00 pm Monday through Friday were 
eligible for study inclusion. This date range encompassed 
the transition to a new hospital. The day of the week and 
time of the case allowed for possible child life availability. 
All nonemergent outpatient procedures and surgery day 
admission procedures were eligible for study inclusion.

Exclusion Criteria
Patients were excluded if they were inpatient, had a week
end or emergent case, had a preexisting intravenous site or 
other lines before surgical incision (such as port or Broviac 
[Bard, Salt Lake City, UT]), were at risk for aspiration, had 
a planned rapid sequence induction, and had a procedure 
done offsite or offhours. In addition, patients with no doc
umented race or a race documented that was not Caucasian 
or black were excluded.

Primary Outcome
The primary outcome for the study was use of mask induc
tion versus intravenous induction technique. This outcome 
was defined via intraoperative documentation, as well as a 
text search of the induction notes.

Secondary Outcomes
The secondary outcomes were midazolam premedication, 
child life consultation, and family member presence at 
induction. Midazolam use was collected from preoperative 
and intraoperative records, as appropriate. Child life sup
port was defined as the presence of a child life consultation 
note in the patient’s record on the day of surgery. Family 
member presence at induction was defined with the intra
operative documentation.

Study Data
Demographic data including age, sex, race, height, weight, 
and ASA physical status were collected. Other data col
lected included induction technique (inhalation or intra
venous), surgical service, midazolam premedication, child 
life consultation, family member presence at induction, and 
deidentified anesthesia attending physician.

Statistical Analysis
Descriptive statistics were presented for all cases that met 
inclusion criteria as frequencies and percentages for cat
egorical variables and means with standard deviations 
or medians with 25th and 75th percentile ranges for con
tinuous variables, as appropriate. Continuous data were 
checked for normality using the Kolmogorov–Smirnov test.

Effect modification of gender between race and gender 
was assessed using logistic regression models containing 
race, gender, and the interaction between race and gender 
for the outcomes of mask induction, family presence at 
induction, and midazolam use. If the interaction term was 
statistically significant, then the analysis for that outcome 
was stratified by gender. Otherwise, only one model for that 
outcome was reported.

To determine adjusted odds ratios (AORs) for the effect 
of race on the primary outcome of mask induction, a multi
variable logistic regression model was constructed with race 
(black and Caucasian) as the independent variable of inter
est, and the following covariates selected based on clinical 
significance: gender (male, female), body mass index (BMI), 
ASA physical status (1, 2, 3, or 4), outpatient procedure (yes 
or no), and cardiac surgery. Models were stratified by age 
<5 years, 5–9 years, 10–14 years, and 15–17 years, as has 
been done in previous studies.1 Before the models were con
structed, all independent variables were assessed for col
linearity using a Pearson correlation matrix. Any variable 
pairs with a correlation >0.70 were considered to be collin
ear and were either combined into a single concept, or the 
variable with the larger univariate effect size was retained 
in the model. All other variables were eligible for model 
entry. A similar analysis was conducted for the outcomes of 
family presence at induction and midazolam use.

The results of the multivariable regression models were 
presented for black children as AORs with 95% confidence 
intervals (CIs). Model goodnessoffit was reported with 
the Hosmer and Lemeshow goodnessoffit statistics with 
χ2, degrees of freedom, and P value.

A 2sided P value of .05/4 = .013 was considered statis
tically significant for all analyses. Analysis was performed 
using SAS v. 9.4 (SAS Institute, Cary, NC) and SPSS v. 25 
(IBM, Armonk, NY).

Power and Sample Size
Given a sample size of 4910 Caucasian children and 571 
black children, our study achieves 80% power to detect 
a difference of 5% in inhalational induction between the 
groups, assuming a proportion of 0.75 in the Caucasian 
children using a 2sided ztest with unpooled variance and 
an α of .05.
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Power calculations were completed using PASS 16 (PASS 
16 Power Analysis and Sample Size Software, 2017; NCSS, 
LLC, Kaysville, UT; ncss.com/software/pass).

RESULTS
Of the 61,016 cases that met the criteria for date, race, and 
age, 33,717 Caucasians and 3901 blacks were eligible for 
the study (Figure). Caucasians were older by a median of 1 
year (6, interquartile range [IQR], 2–12 vs 5, IQR, 2–11; P < 
.001), were more likely to be in a lower ASA physical class 
(P < .001), were outpatient (74% vs 70%; P < .001), and were 
more likely to have family present for induction (11% vs 7%; 
P < .001; Table 1). Blacks were more likely to have inhalation 
induction used (78% vs 75%; P < .001). There were no sig
nificant differences in gender (P = .104) or weight (P = .053). 
Child life consultation was documented in only 0.4% of 
cases (clearly underdocumented), so further analyses of this 
secondary outcome were abandoned. No significant collin
earity was detected in variables eligible for model entry.

Effect Modification
There was no statistical sign of effect modification by gen
der for the outcomes of inhalational induction (interaction P 
value = .103), use of midazolam in the preoperative period 
(interaction P value = .395), or family member presence at 
induction (interaction P value = .312). Therefore, all multi
variable analyses are presented as not stratified by gender.

Multivariable Models
Multivariable analysis included data for 31,569 children 
(10.2% black). Most models showed good fit; those without 
good model fit should be interpreted with caution (Table 2). 
After adjusting for gender, BMI, ASA physical status, out
patient procedure, and cardiac procedure, black children 
<10 and 15–17 years of age were no more likely than their 
peers to have use of inhalational induction (age <5 years, 
P = .136; age 5–9 years, P = .139; age 15–17 years, P = .025); 
the Hosmer–Lemeshow test indicated good fit for the first 
2 models and did not indicate good fit for the third model 
(P = .571, .079, and .011, respectively). Black children 10–15 
years of age were at least 1.3 times as likely than Caucasian 
children to have use of inhalational induction (AOR, 1.3; 
95% CI, 1.1–1.2; P = .001). The Hosmer–Lemeshow tests for 
these models did not indicate good fit and thus should be 
interpreted with caution (P < .001).

After adjustment, black children <15 years were at least 
31% less likely to have a family member present at induc
tion than Caucasian children (AOR range, 0.43–0.69; 95% CI 
range, 0.31–0.84; P < .010 for all). There was no statistically 
significant difference between black and Caucasian children 
aged 15–17 years (P  =  .157). The Hosmer and Lemeshow 
tests indicated good fit for all family presence models (P > 
.05 for all). After adjustment, those children <5 years who 
were black were 13% less likely to have use of midazolam 
in the preoperative period than Caucasian children (AOR, 
0.9; 95% CI, 0.8–1.0; P = .012). There were no statistically sig
nificant differences in preoperative midazolam use between 

Figure. Case selection.
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black and Caucasian children ≥5 years (P > .013 for all). The 
Hosmer–Lemeshow tests indicated good model fit for all 
models ≥5 years (P > .05) and did not indicate good model 
fit for age <5 years (P = .011).

DISCUSSION
Our study found that older black children were slightly 
more likely than Caucasian children to undergo inhalation 

induction than intravenous induction of anesthesia. These 
findings are consistent with a previous study involving 
Latino children who showed no significant difference in 
the induction method of anesthesia when compared to 
Caucasian children.5 We also found that very young black 
children were 13% less likely than their Caucasian peers to 
receive midazolam premedication. These results are com
parable to data analyzed from a study in children under
going appendectomy, which showed black children were 
less likely to receive premedication with midazolam com
pared to Caucasian children.6 While numerous studies have 
reported conflicting results about whether midazolam ver
sus parental presence versus other distraction techniques 
have an impact on longterm outcomes, this difference in 
premedication with midazolam may represent a disparity 
in health outcomes for black children.7,8

In our analysis, we also found that black children 
younger than high school age were at least 31% less likely 
than their Caucasian counterparts to have a family member 
present for induction. This differs significantly from find
ings by Jimenez et al5 that showed Caucasian families seem 
to prefer a pharmacologic approach to decreasing anxiety in 
the perioperative period compared to Latino children who 
more often had a family member accompany them to the 
operating room.5 In the handful of other studies examining 
health care disparities based on a patient’s race, factors such 
as family member presence at induction and child life con
sultation were not studied.4,6

Due to the retrospective nature of our study, it is diffi
cult to fully explain what may have caused such a signifi
cant difference with the presence of a family member at 
induction. Numerous studies have shown that disparities 
in health and health care of children in racial and ethnic 
minorities persist despite recognition for many decades 
that such inequalities exist.6 Lower scores for interpersonal 

Table 1.  Patient Characteristics
Overall 

(N = 37,618)
Caucasian

 (N = 33,717)
Black 

(N = 3901) P Value
Demographics
 Age (y) 6.0 [2.0–11.0] 6.0 [2.0–12.0] 5.0 [2.0–11.0] <.001
 Female sex 16,236 (43.2) 14,600 (43.3) 1636 (41.9) .104
 Weight (kg) 21.9 [13.5–43.3] 22.0 [13.6–43.4] 21.0 [13.2–43.0] .053
 ASA physical status    <.001
  I 12,519 (33.3) 11,440 (33.9) 1079 (27.7)  
  II 17,295 (46.0) 15,468 (45.9) 1827 (46.8)  
  III 7178 (19.1) 6265 (18.6) 913 (23.4)  
  IV 626 (1.7) 544 (1.6) 82 (2.1)  
Procedure characteristics
 Admission type    <.001
 Outpatient 27,644 (73.5) 24,914 (73.9) 2730 (70.0)  
 Admit 9974 (26.5) 8803 (26.1) 1171 (30.0)  
Surgical service    .624
 Cardiac 1447 (3.9) 1306 (3.9) 141 (3.6)  
 Noncardiac 35,079 (93.3) 31,427 (93.2) 3652 (93.6)  
 Unclear 1092 (2.9) 984 (2.9) 108 (2.8)  
Mask induction 28,489 (75.7) 25,431 (75.4) 3058 (78.4) <.001
Family present for induction 3975 (10.6) 3718 (11.0) 257 (6.6) <.001
Preoperative midazolam 14,560 (38.7) 13,115 (38.9) 1445 (37.0) .024

Data are presented as median [25th to 75th percentile] for continuous variables or as frequency (%) for categorical variables. The difference between groups 
for continuous variables was assessed using a Mann-Whitney U test. The difference between groups for categorical variables was assessed using a χ2 or Fisher 
exact test, as appropriate.
Abbreviation: ASA, American Society of Anesthesiologists.

Table 2.  Multivariable Logistic Regression Adjusted 
Odds Ratios for Black Children Stratified by Age for 
All Outcomes

 

Hosmer–Lemeshow 
Goodness of Fit 

Test

 
Adjusted Odds Ratio  

(95% CI) P Value χ2 P Value
Inhalational induction
 <5 0.80 (0.60–1.07) .136 6.69 .571
 5–9 1.28 (0.92–1.76) .139 14.12 .079
 10–14 1.32 (1.12–1.56) .001 30.67 <.001
 15–17 1.38 (1.04–1.82) .025 19.82 .011
Family presence at induction
 <5 0.69 (0.57–0.84) <.001 15.01 .059
 5–9 0.43 (0.34–0.55) <.001 10.57 .227
 10–14 0.48 (0.31–0.77) .002 3.40 .907
 15–17 0.57 (0.26–1.25) .157 10.23 .249
Preoperative midazolam use
 <5 0.87 (0.78–0.97) .012 19.93 .011
 5–9 0.85 (0.73–0.98) .029 11.26 .187
 10–14 0.87 (0.72–1.06) .164 8.16 .478
 15–17 0.89 (0.69–1.14) .344 4.23 .836

Models are stratified by age in years, and the adjusted odds ratios presented 
are for the comparison of black to Caucasian children. All Hosmer–Lemeshow 
tests had 8 degrees of freedom. Models were adjusted for gender, BMI, 
American Society of Anesthesiologists physical status, outpatient procedure, 
and cardiac procedure.
Abbreviations: BMI, body mass index; CI, confidence interval.
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relationships between care providers and parents of minor
ity children in a primary care setting, as well as less partici
pation in shared decisionmaking, are reported by parents 
of minority children.9 In assessing effective communication, 
one study of realworld clinical interactions between physi
cians and adult patients showed less time spent with black 
patients and a less positive affect when compared to interac
tions with Caucasian patients.10 If parents of minority chil
dren do not already have a consistent, mutually respectful 
relationship with their child’s primary care provider, it may 
be that much more challenging for anesthesia providers to 
develop a trustfilled rapport in a very short period of time 
during the stressful preoperative period. Family members 
may not realize the option of accompanying their child to 
the operating room exists, and anesthesia providers may 
not actively provide this information to families leading to 
fewer opportunities to minimize anxiety for pediatric surgi
cal patients.

A significant difference in presence of a family member 
at induction and use of preoperative midazolam may also 
reflect the bias that black children are more adult like and 
perceived to be biologically older than they really are.1 Our 
findings may align with the perception that black children 
therefore need less protection and nurturing and have a 
greater fund of knowledge about adult topics than their 
Caucasian peers.1 We may not offer the presence of a fam
ily member for induction as a means of reducing anxiety, 
simply because we perceive black children as more inde
pendent than they really are. Another possibility is that our 
findings may be the result of implicit racial bias and are 
consistent with findings at other large, pediatric hospitals 
where there was a statistically significant difference in treat
ment of perioperative pain when comparing Latino and 
nonLatino children with otherwise similar characteristics.5

Given the retrospective nature of our study, it is limited 
by errors in data entry by the clinical practitioners that may 
have altered the results. In addition, the study is limited by 
the data collected for clinical care, and unmeasured variables 
such as parent or child preference that may have impacted 
the results. Given the paucity of child life consultation docu
mented in the context of a busy service, it is likely that this 
is an issue of underdocumentation. At our institution, pres
ence of a family member at induction is at the discretion of 
the attending anesthesiologist. Overall, black children had 
a higher ASA status, and in these cases, attending anesthe
siologists may have been less likely to have a parent pres
ent for induction or to administer a premedication for fear 
of periinduction morbidity (eg, laryngospasm or hypoten
sion). We have no data on whether or not family members 
were offered the opportunity to accompany their child to 
the operating room and whether the offer was declined. 
While we controlled for attending anesthesiologists, we did 
not have enough provider information for a more detailed 
analysis to determine whether provider race, gender, etc, 
was predictive. Previous studies have shown that there are 
significant differences in physicians’ implicit racial attitudes, 
most notably that black physicians do not show any prefer
ence for race or ethnicity, and that female physicians tend to 
demonstrate less implicit bias compared to their male coun
terparts.11 A similar study of different medical specialties 

demonstrated which pediatricians exhibit less racial bias 
compared to physicians in other specialties.12

There are only 2 similar studies, both of which looked at 
singular operative procedures, specifically appendectomy 
and tonsillectomy.5,6 In contrast to these previous studies, 
we analyzed all nonemergent operative procedures that 
could have influenced the decision to administer premedi
cation or have a family member present for induction due 
to the inherent spectrum of patient comorbidities in such a 
large population. However, we adjusted for ASA status and 
surgical service in an attempt to account for acuity of patient 
condition. In addition, this study was conducted at a single, 
large, universitybased tertiary care hospital dedicated to 
the care of children. Because of the setting of the study, our 
results may not be easy to extrapolate to other hospitals in 
different regions with a different racial or ethnicity makeup, 
as well as different practice patterns of anesthesiologists 
who may or may not routinely care for children.

By the year 2020, more than 50% of children living in the 
United States will be considered part of a minority race or 
ethnic group.13 If we do not take steps to address the issue 
of implicit bias in the practice of medicine, we risk harm to 
an even larger percentage of arguably one of the most vul
nerable segments of our population. Acknowledging one’s 
own implicit biases and perceptions of racial groups is one 
of the first steps in managing the influence of implicit biases 
in clinical practice.14 We recognize that bias, either racial or 
in the form of adultification, exists to some extent in our 
practice and are currently taking steps to make the deter
mination of family member presence at induction a more 
objective one. Adultification is an emerging topic and rec
ognized increasingly as a form of bias not only in education 
and justice but also in medicine. Future studies are needed 
to assess the impact of racial bias, including the adultifica
tion bias, on health care delivery as well as whether gender 
or ethnicity/race of pediatric anesthesiologists influences 
outcomes for pediatric patients of different races and eth
nicities. E
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