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What isknown on the subject:

There isTeompelling evidence suggesting that minority children are at a disadvantage when acute
pain treatmentihas been critically examined in hospital settings espenidhg [Emergency
Department. Disparity iearly postoperativgpediatricpainmanagement has not been previously
studied:!

What this study adds

We examined earlygstoperative pain managementabildren recovering from anesthesia and

found no evidencen our settingof ethnicfacial bias against minority children. There was a
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“minority advantagéwhen it comes to using strong opioid analgesia. Race was not a significant

factor in the treatment of severe postoperative pain.

Clinical Implications

Considering patienspecific determinants of early postoperative pain is critical twiging

optimal analgesia for children undergoing surgery and anesthesia.
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BACKGROUND: When painmanagemenhas beenstudied in settings such as pediatric
emergency departmentgcial disparitiedhave been clearly identifiedo our knowledge,this

has not been.studied in the pediatric perioperative setting. We souwgtetmine whether there

are differences based on race in the administration of analgesia to children suffering from pain i

the post anesthesia care unit

METHODS:..A. prospective, observational, study @1 children aged 47 yearswho
undewent elective outpatient surgeRacial differences iprobability of receiving analgesiar
painin the recovery roomvere assessed usibgvariable and multivariable logistiegression

analyses.

RESULTS: A tatal of 294 children (38.26) received at least one classanalgesigopioid or
non-opioid);while 210 (27.2%) received intravenous opioid analgesia in the recovery room
Overall post-anesthesia care uabalgesia utilization was similar between white and minority
children (whites 36.8% vs. minority children 434} OR 1.3; 95% CI = 0.92.89; p=0.134)We
found no significant difference bgacialkethnic group in the likelihood of a childeceiving
intravenous=epioid fosevere postoperative paiwlites 76.0% vs. 85.7%, OR 1.89; 95% CI =
0.37-9.67; p=0.437However minority children were more likely to receiugravenous opioid
analgesia than their white peevghites 24.5% vs. minoritghildren342%, OR 1.5; 95% CI =
1.04-2.2 p=0.03).0On multivariable analysis, minority children had a 63% higher adjusted odds
of receiving intravenous opioids in the recovery rq@®R =1.63; 95% ClI, 1.05-2.62; p=0.03).

CONCLUSIONS: Receipt of analgesia for acute postoperagpan was notsignificantly
associatedwwith, a child’s racklinority childrenwere more likelyto receivelV opioids for the

management'of mild pain.

Keywords. Raclal disparity, ethnic minority, pain management, pediatric ambulatory surgery,

postanesthesia care unit.
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Controversies and concerns regardiagal disparities in health cafer adults and childreare
well documentedn the United State€l-2). Racial andethnic differences in pain response and
pain management have been persistently reported in a wide variety of sedtd)gdn(the
emergency departme(ED), racial and ethnic differenceswait times, use of pain medications
for abdominal, painncluding pain associated with acute appendicitis have been repds8d (
Furthermore, black and Hispanic childreave beershown to be less likely to receive ojul

drugs for acute paitnieatmenin the ED (10).

About 3:3 million children undergoambulatorysurgical procedures every year in the
United Stategd1). Unfortunately, many of thessurgical procedureare associated with pain
requiring intervention in thpost anesthesia care u(fACU) (12,13. Opioids are the mainstay
of treatment for acute postoperative pain despite their known side effects and related adverse
events {4). Most studies to date have focused on the anesthetic and surgical factors associated
with higher~acute postepative pain 12, 13), thereby largely ignoring the irqaatient
variability ‘in"pain behavior and opioid requirement.

One increasingly recognized determinantpafstoperative pain experien@ad opioid
requirement_in_children is theubject’s ethnicity (15). In this retrospective study, the
investigators™feund that Latino children received 30% lower doses of opioids hban t
Caucasian=peerssiven that this was a retrospective stwdyh relatively small sample sizes,
there is a clear need to criticatxamine the role aficeéthnicity in the PACU administration of
analgesia:

To( date, few investigators (136) have specifically examined ragethnicity-based
differences_INPACU pain management of childrdollowing ambulatory surgical procedures
Consequently, the broad objective of this study wasveduate race/ethnicitpased differences
PACU analgesic treatment of pain among children who underwent painful electiveatonpul
surgery.Based on existing data from the ED and other sett®§15-1§ we hypothesized that
racial/ethnicitybased differences would be presenthie PACU pain management of children
recovering from anesthesikollowing the rationale that severe PACU pain will be associated
with increased“odds of opioid administration, we further tested the secdmgaothesis that
children’s race/ethnicitydoes not determine the odds BACU analgesic administration for
postoperative paifpain score>7). Exploring simple selfeport measures such @e/ethnicity

could help i@ntify children who are likely to require analgesic intervention upon recovering
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from anesthesia in the PACWhich could prove critical to the provision of “personalized

analgesia”.
M ethods
Study Design

This reportuisspart of a larger @oing study to determine the incidence and risk factors for
postoperative pain requiring treatment in the PACU among childrendagi@gearsundergoing
elective, ambulatory surgical mredures at the Mott Children’soldptal (Ann Arbor, MI). The
Institutional Review Board of the University of Michigan approved tpiospective,
observational, ‘crossectional studyPresent analyses included patients recruited from January
24, 2015 to December 16, 2015.

Study Population and Data Sour ce

Patient enrollmenbccurredon randomly selected weekdagsring the preoperative interview

All patientssseheduled for outpatient surgery on selected days appreached for possible
inclusion in the studyPerioperative caregivers (an@ssiologists and nurses) did not know
subject recruitmentlays in advance nor were they aware of the study’'s hypotheses. Trained
research_assistanfBAs) collected baseline clinical and anthropometric data on study enrollees.
In order not to interfere wit nursing care and PACU throughput, postoperative data were
abstracted. in real time from nursing notes by the RAs. Patients with chronic paideds or
thosetaking=preoperative analgesic medications were excluded froratullg. Patientswere

also excluded«if they were unable to gelport their painafter surgery (significant cognitive
impairment). Additionally, patients undergoing nesurgical or painless procedures like
magnetic resonance imaging (MRI) or computerized tomographic €F)s were not enrolled

in this study. Finally, we only included painful surgical procedures identified by the
intraoperative_administration of intravenous analgesia (opioid oropmid), use of local

anesthetic infiltration or nerve block.
Outcome measur es

Our primary outcomeneasurevas the administration &#ACU analgesia (totalVV opioid, and

non-opioid) by race After surgery, children were monitored in the PACU, where analgesic
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administration and consumption were record®CU analgesi@administration was recorded as
categorical (yes/no), by type (opioid or ropioid) as well as byype of opioid (morphine or
fentanyl).The traditionalapproachin many PACL$ (including ours) is to administémtravenous
(IV) analgesia .as first line trement given that patients are just recovering from general
anesthesialypically, the PACU nurses administer analgesiprescribed by the anesthesia
caregiver for clinically significant postoperative pain (numeric paig4gcoreOur secondary
outcome meage was the association of PACU analgesiawith PACU length of stay, defined

as the timein“minutes from PACU admission to PACU discharge.

Covariates

Primary exposure variable was racial identity codedvlaise, black/African AmericanlLatino,
Asian, Pacific Islander, and American Indian/Alaska Natile= research team recorded race as
described by parents and from patient’s electronic medical redbielshen recategorized the
race variablesas white or minority, which is consistent with patient demographics and

previous approach by other investigators (8).

Children were observed throughout their stay in the PACUWWrges.Postoperative pain was
scored by‘each child’s bedside nurse upon recovery from anesthesia or within 15min of PACU
admission andyat scheduled intervals throughout the PACU stay using the Faces liegs Act

Cry Consolability (FLACC) behavioral observation scale or theenc pain scale as applicable

The following predictor variables were recorded: age (yr.), sex,calirgpecialty, height (cm),
weight (Kg).botly mass index (BMI in kg/ as well as duration of surgery and anesthesia.
Patient characteristicsuch as habitual snorirepdhistory of obstructive sleep apnerealso
noted.Intraoperative analgesia use was recordea cegorical (yes/noyariableas well as by
type (opioid or noropioid). Morphine equivalents were calculated using geheratcepted

equivalents: fentanyl 0.02 npger 1 mg of IV morphine (94

Statistical Analysis
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Data analysis was carried out using PASW Statisti20 program for Windows (SPSS Inc.
Chicago, IL). Basic descriptive statistics, including means, standard deviations and percentages
were calculated for demographic ariohical data.Univariate factors associated with PACU pain

treatment were assessed with-Shuared or-test as necessary.

Multivariable Regression Analysisto fit two multivariable logistic regression models, we
estimated thePr(Y:1| X), with Y being the binary dependent variables (receipt of any PACU
analgesiasand receipt of IV opioid yes/no) ahi$ the vector of the covariateBhe gobability

of receipt of PACU analgesia (any and IV opioid) was thus modeled with age, genderrstace, fi
recordedPACU pain scordmodeled as a continuous variablahd intraoperative opioid use
dose included as predictorBhe resultsfrom the logistic regression analyses are presented as

adjusted odds ratios (ORs) with 95% confidence intervals (CI).

In order to determine whethémne relationshipf racial classand PACU receipt of any
analgesia or receipt of IV opioids in the PACU is moderated by first arousal pain score, we
included the._interaction between racial/ethnic identity and first arousal pain score in the logistic
regression.model.Goodness of fit of thdogistic regressiormodelswas assessed usiribe
HosmefLemeshow test (@. All reportedP values werdwo-sided and & value of <0.05 was

considered.tobe statistically significant.

An a priori sample size calculatiavas not performetbr this study, because the sample
size was drawn, as a subset of a laggedy population.A posthoc power analysis showed that
ethnic/racialgroup sizes o152 and619, respectively, have 84.6% powavo-tail test a= 0.05)
to detect a“difference between the group proportionghe rates of PACU IV morphine
administration (12.3% for whites vs. 22.1% for minoritie§ample size calculations were
computedwusing PASS 14 (PASS 14 Power Analysis and Sample Size Software (2015).

Results

A total of 807 parents were approached to participate in the study of whom &&eter
recruited.Six patients were excluded becaudesurgical cancellation while the remaining 30
subjects did not consent to participate in the study. Refusal to participate studlyedid not
vary by ethnicity. Thereforeptdate, 77Xhildren(boys = 426(556%) have been enrolledhe
mean(xSD) age @ the subjects was %64.03 yearsandmajority of the enrollees were white
(80.3%9. Other described racial identities were as follows: African American 8.3%; Latino
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American 5.8%; Asians Americans 4.0 and others 1D&e to the low proportion of patients
belonging to the newhite racial categories, the race/ethnicity variable was collapsed into a
white vs. minority variable and subsequent analyses were along thes8ésekne clinical and
perioperative variables eve comparable between the two groups except for a significantly
higher prevalence of overweight/obesity among minority children (TablArBlysis of BMI

with oneway ANOVA indicated a statistically significant difference among the groupsl (E9;
p=0.016). Further analysis with Tukey’s pairwise comparison procedure to adjust foplenul
testing indicates that the mean BMI of black childr2®.88+5.4kg/rf) was significantly greater
than for white 'children 18.88+4.9kg/mM) and other racesl8.04+5.0kg/M). Many children
underwentsprocedures in otolaryngology, although there was no significant differencesim pati
distribution=bysrace across surgical specialfieig.1). In the intraoperative period, use of Ron

opioid and multimodal analgesia was similar between the gi(diaide 1)

There“was no statistically significant difference tacial groupin the frequency of
moderately 'Severe PACU pain (whites 26.0% vs. minatiildren28.9%; P=0.46). In general
38.2% (95% Cl\= 34.7%-41.5%f patients received some class of analgesihe PACU, while
27.2% (95% Cl = 24.0%-30.3%) received at least onentravenous opioid analgesic.
Correspondingly, 15.7% (95%CIl = 13.198.3%) received at least one ropioid analgesic.
Expectedly-ashigher first recorded PACU pain score was significantly associated with higher
unadjustedodds of receiving any analgegi@R = 1.50, 95%CIl = 1.40.60; p<0.001 or IV
opioid analgesia (OR = 1.53, 95%CI = 1.43-1.63; p<0.001).

In ‘the _initial bivariate analyseghere was no evidence of statistically significant
differences™between the racial groups in the rates of PACU administration of any analgesia
(Whites*36.8%vs. minority children 434} P=0.134) or nopioid analgesia (15.8% for white
children vs. 15.1% for minority children; P=0.832). We did, however,thatl minority children
were significantly more likely to receive IV opioid analgasidhe PACUthantheir whitepeers
(Fig. 22). Indeed, among those with mild pain (N=566), minority children weiee aslikely as
their white,peers to be given IV opioids (22.2% for minority children and 11.1% for white
children; P=0.002)Furthermoreminority children werealsomore likely to receive IV morphine
overall (Fig. 2a)and for treating severe postoperatpan (Fig. 2b). We found no significant

differences in our settingbetween theacial groug in the likelihood of a child being treatedth
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any IV analgesidor severe postoperative pain (Fig. 2bjterestingly a higher proportion of
white children were treatefdr severe PACU paiwith a faster onset and shertacting opioid
(IvV fentanyl) than minority children. This difference whswevernot statistically significant
(Fig.2b).

Surgical procedur e sub-group analysis

Givensthat surgical procedures are associated vatkiing degrees of invasiveness and
thus postoperative pain, we conducted subgroup analysis of patients who underwent
tonsillectomy *adenoidectomy (T&A, N=105). T&A is a very common procedure in children
and it is known to be associated with significant perioperative d&i?q. In this subset of
patients,minority children were more likely to have undergone T&A than their white peers
(minority children 19.6% vs. white children 9.8%(01).There was however mdifferenceby
racein the odds of receiving PACU IV opioids among those with clinically important pain
(documented pain scoegd). In this analysis, 88.2% of minority children vs. 75.6% of white
children received PACU I\bpioids for moderately severe pdi@R 2.4, 95%CI = 0.412.45;
p=0.2).

Nextpwe also examined the two most frequent orthopedic procedures in this ambulatory
surgicalscohort to determine whether there are racial differences in the distribution of these
orthopedic procedures. The two most frequent procedures were “hardware remo8élamd=
open reduction,and internal fixation (ORIF), N=22. There was no significant difeetey racial
category in theydistribution of these procedures (hardware removal minuidyea 42.1% vs.
white children 50.7%; p=0.506); ORIF, minority childr@e.®6 vs. white children36.3%;
p=0.478).

In“Table 2 we display the results of auultivariable analysis adjusted faacial group
age, gender, intraoperative use of opiardl first PACU pain scoresWe found no statistically
significant difference betweerracegroupsin the odds of receiving any analgesic medication in
the PACU. First postoperative pain score and intraoperative use of opioid heest&rangest
predictors 6 PACU analgesic administration. However,tire modelpredicting IV opioid use,
racial groupwas a significant predictor of PACU IV opioid use. Specifically, holding all the
other covariates in the model constant, minority children had adjusted oddsenfing IV
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opioids in the PACU that were 63% hightian their white peergadjusted OR=1.63; 95%
Cl=1.05-2.62).

Considering the race by arousal pain score interaction in the model for use of Wsppioi
we found.Ssignificantly lower odds of receiving IV opioids for a unit increase in first @rpasm
score when racevas white (OR = 0.86, 95%CI= 0.78.99), thus sugesting that the effect of
race was"still present even with increasing pain scores. However, the significant negative
coefficientfor the interaction means that this strong minority effect becomes weaker as the pain
score increases. That is, the gap betwaeority and whitechildrenin the probability oPACU

IV opioid use.becomesmallerwith increasing pain scores.

To'test the hypothesis that PACU pain was associated with longer PACU lentgly of s
(LOS) and that. this varied by racial category, we first compared the mean PACLALIOSs
pain categories (pain score <3 vs. SBjpectedlychildren with moderately severe first arousal
pain had significantly longeneanPACU stay than those in the mild paiategory {17.7£72.7
minutes vs. 98:9+52.0 minutes; p<0.001). On average, minchitdren had slightly longer
PACU stays Next we compared the mean PACU LOS by pain treatment categories (any
analgesia yes/no). On average, children who received any analgesia stayed 33lomgetdas
the PACU _than their peers who did not require analgesic intervention (124.1+70.8 minutes vs
91.5+45.6 minutes; p<0.001).

Discussion

In this prospective crossectional study of children and adolescents, we report for the
first time in.a.ambulatorysurgicalcohort thatraceéthnicity did not appear to affect the overall
likelihoed.ef.a child receiving analgesic medication in the PAQWbre importantly,
raceéthnicity"was not a factorin the administration of IV opioid or any analgesia for
documented severe pain. Indeed, we demonstrated that minority children were nhpitbdike
their white peers to receive IV opioid overall and for documented mild postoperativd pare

thus appear to be arinority advantagein the frequency of IV opioid use among our subjects.

Acute postoperative pain is associated with increased postoperative complications,
prolonged post anesthesia care unit (PACU) and hospital stay, delayed ambulation, dnplanne

hospital admissionincreased hospital costs, anqhtient dissatisfaction18-20. To this end,
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patients and their family members expect good perioperative pain control. AddititmaJoint
Commission on Accreditation of Healthcare Organizat{0@AHO) has determined tharompt
assessment and management of pain are required standards for all h@4pitalertification of
specific patient group at risk for early postoperative pain will encourage indivédiiention to
their managemenbDetermining whethepostoperativgpainis worsened byace or ethnicityand
why this occurs should facilitate the development of “personalized analgesic” regimens for

children"undergoingmbulatory surgical procedures.

Racial disparity is a highly charged and contentious topic in contemporary Anidrata.
disparity inshealth care exists is well document®dd%10), so much so that achieving health
equity is one of the major goals of the Healthy People 2@20) Dispaities in acute pain
management have been most extensively documented in the ED where ethnic/remiiemi
have been shown to receive pain medications less frequently and in lower doses thanteheir whi
peers. Perh@ps'more disconcerting is the repatitimority patients were less likely than whites

to receivestrong analgesia for documented severe pain (8

Despite the widely reported racial differences in pain management in other settings, much
remains to be known about the effect of race on the treatment of pain among childrenngcover
from anesthesia in the PACU.is reassuring that our findings do not mirror the findings from
many ED studies in that we found ethnic/racialdisparityin our settingn theoverall treatment
of pain ner the treatment of severe pain. The dahfferenceappears to be in the choice of
analgesic medication used. Minority children were significantly more likely to receive IV

morphine thantheir white peers for mild pain andtiier sameategory of severe pain.

Very few prospective studies on the influence of race on the treatment of acute thai
pediatricPACU have been publishe@3). In a prospective, observational study of 194 children
who underwenistonsillectomy, Sadhasivahal concluded that African American children were
significantly=more likely to require opioid analgesic intervention in the PA@KIch indicates
they received opioid analgesic more frequently than their white peers. Our study of angeich la
sample of children who underwent a wide varietypainful surgical procedures concurs with
Sadhasivam’s observations. While these authors investigated the role of race as a predictor of
PACU opioid requirement, our finding thetce/ethnic category was not a significant factor

among children with clinically important PACU pain is highly reassuring.
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Although pain is a highly subjective experience, we can surmisevbatifthe etiology
of pain among children presenting to @ is different from postoperative pain, it is improbable
that the subjective experience will differ substantially. Consequently, we speculgteattiaal
differences between the ED and PACU may partially explain some our findivgst PACU
have “openward design”and possibly more favorable nurse: patient ratio than theABD@pen
ward design_permits direct line of sight to the childeenl relatively short distances between
bays which*facilitates simultaneous observation of several patients, thusgniak prompt
identificationand treatment of a child in pakurthermoresymptoms such as abdominal pain,
dental pain commonly investigated in ED studies may be consideredi&fioitive conditions”
(24) and therefore subject to misinterpretation astlictance to treat. On the other hand,
postoperativgpoain is due(for the most pajtto what was‘done” to the patient in the operating

room and it can.be confirmed by simple observation thus warranting pr@atrhent.

Werrealize that physical differences between the ED and PAQustructionare
insufficient to“explain the racial differences in opioid analgesic admitistrabserved in our
study subjects.)Previously reported biologic differen@32%) may partlyexplain the higher
rates of opioid requirements by minority children. There may also be cultural dissanathe
interpretation=ef pain behavior by the predominantly white PACU nuirsesur hospital
Whereas-a-PACU nurse may electttemptnon-pharmaalogic methods to pacify a distressed
Caucasian chiladvith documented mild pain, he/she may opt for pharmacotheragyniarority
child. Health™provider factors have been previously shown to affect pain asstsamie
treatment/of minority adult patien{85). There is unfortunately no way to confirm thisnfrahe

present study design.

Our findings of the association ®ACU pain and pain intervention with longer PACU
LOS agrees with previoustudies (2, 28. That patient with moderately severe pain on arousal
from anesthesia have longer PACU LOS is not surprising becausevdreymore likely to
require pain_treatment which may further add to delay in PACU discharge. yaentifictors
such agaee as amportant predictor of PACU IV opioid analgesia requirement may help with
planning PACU throughput and should be taken into consideration in future studies of PACU

LOS following ambulatory surgery.

Limitations
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This study has several strengths includisnge sample size and prospectively collected
variables which reduces the likelihood of misclassification bias. Analgesic (especially opioid)
administration in the PACU is strictly monitored; therefore, patients with documented analgesia
did receive the drugs thus removing the confounding effect of prescribed drugs not actually
getting to the, patient. Despite these, the present report does have some limitations. First, we
could not determine the invasiveness of the surgical procedures which could affessvmaity
or the nurses™decision to treat pain in the PACU. Second, we did not coltacomlaour
subjects’ pain“coping skills, their soed@onomic status or their genetic makeup, factors that
could potentially affect pain perception and the need to receive analgesics. We didleut
insurance «data, on our subjects but know from hospital data that 20% of our patients are on
Medicare/Medicaid. However, the focus of the present study was on recovery roono pa, s
had no reasonto believe that insurance status would be a factor in the recoverynoeothisi
information would have been collected at the guggical visit. Whereas insurance status may be
highly relevant to choice of care in emergency department setting (9)h& amoice of regional
anesthesia=care offered to patients (29), most providers do not consider dspatsemnance
status in thewPACU. We do recognize the strong association between insurance status and
socioeconemic standing and the strong possibtligt socioeconomic dtss is likely NOT
equally distributed between minorities and fmimorities. To this end, caregivers could easily
determine for themselves what kind of social group a given patient/family i:\gdnom and
this could affect the care given (just as racght)i Future investigators should endeavor to
explore the*"pessible association of insurance and -sotinomic status on the PACU pain

management-in children.

Furthermore, we did not examine the consequences of PACU analgesia treatment such as
pruritus and-respiratory depression. It would have been informative to see whetewraried
by racial group.and whether these complications affected the nurses’ decision to treat a particular
child’s pain."We also recognize the problem with aggregating all nyr&thnic groups into one
category; which we did because of sample size considerations. Differences in biological and
socioeconomic'profiles among ethnic minorities may account for some of our resultdy,Final
our findings may not be applicable to popigdas with substantially different racial mix from

ours.
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In conclusion, v found nopersuasive evidenda our settingthat disparities in pain
management exisamong children recovering from surgery and anesthesia, a particularly
vulnerable populationindeed we found that minority children were more likely to receive
strong opioid analgesia for mild paand they were just as likely as their white peers to be
treated for.decumented severe pain. Despite these findings from a single centestatlidy,
such as ours are neededdster future research and improve education about ethnic differences
in pain 'experiences and management in the perioperative sétieige is a clear need to direct
increased~efforts towards the improvement of perioperative analgesia for all patients and
healthcare providers ought to strive for the difficult but attainable goal of pérsahanalgesia
for all patientsio this end, future investigators should expand on our study by exploring the role
of specificrace/ethniclassification on perioperative care in general and postoperative analgesia
use in particular. Exploring whether or not perioperative-gapes exists based on specific racial
grouping in future studies should help clarify some of the issues we were unable to adtieess in t

present report.
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Table 1"Patient perioperative characteristics according to racial group

——
Variables Whites Minorities Total

(N=619) (152) (771) p- value
Continuous variable@Mean +SD)
Age (years) 9.64+4.03 9.46+4.15 9.61+4.1
Weight (kg) 38.52+20.8 39.41+22.6 38.69+21.2
BMI (kg/m?) 18.88+4.9 19.60+5.3 19.0245.01
PACU time'(min)  101.4159.6 114.1453.6 103.8#58.7 0.019
Surgery duration 42.t44.5 35.1831.49 41.2242.3 0.065
MS equivalents/kg  0.68.08 0.020.06 0.080.07 0.433
Categoricahvariables (%)
Sex (male) 54.8 57.2 55.3 0.583
Snoring histery 27.5 34.2 28.8 0.102
OSA history 7.1 10.5 7.8 0.159
Oral premedication 32.1 39.5 33.6 0.087
Overweight/Obese 27.5 38.2 29.6 0.012
OR opioid 84.2 88.2 85.0 0.218
OR Nonopioid 55.1 58.6 55.8 0.441
MM analgesia 51.2 53.3 51.6 0.646
Regional anesthesial.6 2.0 1.7 0.759
Local infiltration 31.8 29.6 31.8 0.597
PACU Nausea 9.0 7.2 8.7 0.478
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PACU vomitng 4.8 5.3 4.8 0. 832
Emergenceagitation 6.0 6.6 6.1 0.781

Abbreviations. OSA = Obstructive sleep apnea; OR= Operating room; PACU =apesthesia care
unit; BMI = Body mass index; MS = Morphine sulfate; MM analgesia = muodtdlal analgesia

Table 2. Multivariable predictors of any analgesic and IV opioid administration in the post

anesthesia,care unit by race/ethnicity (N=771).

——
Variables IV opioid given Any Analgesic given

OR (95%Cl) p-value OR (95%Cl) p- value
Age (years) 1.00 (0.95-1.05) 0.97 0.99 (0.95-1.04) 0.94
Male sex 0.81 (0.55-1.20) 0.81 0.84 (0.60-1.12) 0.34
Regional block use  0.99 (0.65-1.51) 0.96 0.87 (0.59-1.28) 0.49
Race/Ethnicity
White 1[Reference 1Reference
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Minority 1.63 (1.05-2.62) 0.03 1.30 (0.86-1.97) 0.21

Arousal pain score  1.52 (1.42-1.62) <0.001 1.48 (1.38-1.58) <0.001

OR MS equivalents/kg 2.87 (1.37-6.03) 0. 005 2.09 (1.21-3.61) 0.008

Race*Arousal pain 0.86 (0.74-0.99) 0.046 0.94 (0.79-1.11) 0.492

Pseudo R=0.39 Pseudo® 0.32

H-L test'=¢*=7.54, df=8; p=0.48 H: test =4* = 8.82, df=8; p=0.34
-

Abbreviations"OR= Operating room; IV = Intravenous:lH= HosmerLemeshow test;

OR =odds ratio; Cl = confidence intervgd= Chi- squared.
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Figure L egends

Fig. 1. Showing patient distribution according to surgical specialties and race. There was no
significant'différénce in the distribution of cases across specialties by race (Xz = 5.5; p=0.69).
Abbreviations: ENT = Ear, Nose and Throat; Ophthy. = Ophthalmology; Ped.surg =Pediatric

Surgery; Gl =Gastrointestinal

Fig. 2. Proportion of patients receiving PACU opioid analgesia overall and among thdse wit
documentedrsevere pain by race/ethnicity. Unadjusted bivariable comparisonsvalugsp
generated with"Pearson Xz test.

Abbreviations: PACU = Post anesthesia care unit; V= intravenous
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