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What is known on the subject: 

There is compelling evidence suggesting that minority children are at a disadvantage when acute 

pain treatment has been critically examined in hospital settings especially in the Emergency 

Department. Disparity in early postoperative pediatric pain management has not been previously 

studied. 

What this study adds 

We examined early postoperative pain management of children recovering from anesthesia and 

found no evidence in our setting of ethnic/racial bias against minority children. There was a 
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“minority advantage” when it comes to using strong opioid analgesia. Race was not a significant 

factor in the treatment of severe postoperative pain.    

Considering patient-specific determinants of early postoperative pain is critical to providing 

optimal analgesia for children undergoing surgery and anesthesia. 

Clinical Implications 
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BACKGROUND: When pain management has been studied in settings such as pediatric 

emergency departments, racial disparities have been clearly identified. To our knowledge, this 

has not been studied in the pediatric perioperative setting. We sought to determine whether there 

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

the post anesthesia care unit.  

METHODS: A prospective, observational, study of 771 children aged 4-17 years who 

underwent elective outpatient surgery. Racial differences in probability of receiving analgesia for 

pain in the recovery room were assessed using bivariable and multivariable logistic regression 

analyses. 

RESULTS: A total of 294 children (38.2%) received at least one class of analgesia (opioid or 

non-opioid); while 210 (27.2%) received intravenous opioid analgesia in the recovery room. 

Overall post anesthesia care unit analgesia utilization was similar between white and minority 

children (whites 36.8% vs. minority children 43.4%, OR 1.3; 95% CI = 0.92-1.89; p=0.134). We 

found no significant difference by racial/ethnic group in the likelihood of a child receiving 

intravenous opioid for severe postoperative pain (whites 76.0% vs. 85.7%, OR 1.89; 95% CI = 

0.37-9.67; p=0.437). However, minority children were more likely to receive intravenous opioid 

analgesia than their white peers (whites 24.5% vs. minority children 34.2%, OR 1.5; 95% CI = 

1.04-2.2; p=0.03). On multivariable analysis, minority children had a 63% higher adjusted odds 

of receiving intravenous opioids in the recovery room (OR =1.63; 95% CI, 1.05-2.62; p=0.03).  

CONCLUSIONS: Receipt of analgesia for acute postoperative pain was not significantly 

associated with a child’s race. Minority children were more likely to receive IV opioids for the 

management of mild pain.  

Keywords: Racial disparity, ethnic minority, pain management, pediatric ambulatory surgery, 

post-anesthesia care unit.  
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Controversies and concerns regarding racial disparities in health care for adults and children are 

well documented in the United States (1-2). Racial and ethnic differences in pain response and 

pain management have been persistently reported in a wide variety of settings (3-6). In the 

emergency department (ED), racial and ethnic differences in wait times, use of pain medications 

for abdominal pain including pain associated with acute appendicitis have been reported (7-9). 

Furthermore, black and Hispanic children have been shown to be less likely to receive opioid 

drugs for acute pain treatment in the ED (10).  

 About 3.3 million children undergo ambulatory surgical procedures every year in the 

United States (11). Unfortunately, many of these surgical procedures are associated with pain 

requiring intervention in the post anesthesia care unit (PACU) (12,13). Opioids are the mainstay 

of treatment for acute postoperative pain despite their known side effects and related adverse 

events (14). Most studies to date have focused on the anesthetic and surgical factors associated 

with higher acute postoperative pain (12, 13), thereby largely ignoring the inter-patient 

variability in pain behavior and opioid requirement.  

 One increasingly recognized determinant of postoperative pain experience and opioid 

requirement in children is the subject’s ethnicity (15). In this retrospective study, the 

investigators found that Latino children received 30% lower doses of opioids than their 

Caucasian peers. Given that this was a retrospective study with relatively small sample sizes, 

there is a clear need to critically examine the role of race/ethnicity in the PACU administration of 

analgesia.      

To date, few investigators (15,16) have specifically examined race/ethnicity-based 

differences in PACU pain management of children following ambulatory surgical procedures. 

Consequently, the broad objective of this study was to evaluate race/ethnicity-based differences 

PACU analgesic treatment of pain among children who underwent painful elective ambulatory 

surgery. Based on existing data from the ED and other settings (8-9,15-16) we hypothesized that 

racial/ethnicity-based differences would be present in the PACU pain management of children 

recovering from anesthesia. Following the rationale that severe PACU pain will be associated 

with increased odds of opioid administration, we further tested the secondary hypothesis that 

children’s race/ethnicity does not determine the odds of PACU analgesic administration for 

postoperative pain (pain score ≥7) . Exploring simple self-report measures such as race/ethnicity 

could help identify children who are likely to require analgesic intervention upon recovering 
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from anesthesia in the PACU which could prove critical to the provision of “personalized 

analgesia”.   

Methods 

Study Design 

This report is part of a larger on-going study to determine the incidence and risk factors for 

postoperative pain requiring treatment in the PACU among children aged 4-17years undergoing 

elective, ambulatory surgical procedures at the Mott Children’s Hospital (Ann Arbor, MI). The 

Institutional Review Board of the University of Michigan approved this prospective, 

observational, cross-sectional study. Present analyses included patients recruited from January 

24, 2015 to December 16, 2015.  

Study Population and Data Source 

Patient enrollment occurred on randomly selected weekdays during the preoperative interview. 

All patients scheduled for outpatient surgery on selected days were approached for possible 

inclusion in the study. Perioperative caregivers (anesthesiologists and nurses) did not know 

subject recruitment days in advance nor were they aware of the study’s hypotheses. Trained 

research assistants (RAs) collected baseline clinical and anthropometric data on study enrollees. 

In order not to interfere with nursing care and PACU throughput, postoperative data were 

abstracted in real time from nursing notes by the RAs. Patients with chronic pain disorders or 

those taking preoperative analgesic medications were excluded from the study. Patients were 

also excluded if they were unable to self-report their pain after surgery (significant cognitive 

impairment). Additionally, patients undergoing non-surgical or painless procedures like 

magnetic resonance imaging (MRI) or computerized tomographic (CT) scans were not enrolled 

in this study. Finally, we only included painful surgical procedures identified by the 

intraoperative administration of intravenous analgesia (opioid or non-opioid), use of local 

anesthetic infiltration or nerve block. 

Outcome measures 

Our primary outcome measure was the administration of PACU analgesia (total, IV opioid, and 

non-opioid) by race. After surgery, children were monitored in the PACU, where analgesic 
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administration and consumption were recorded. PACU analgesic administration was recorded as 

categorical (yes/no), by type (opioid or non-opioid) as well as by type of opioid (morphine or 

fentanyl). The traditional approach in many PACUs (including ours) is to administer intravenous 

(IV) analgesia as first line treatment given that patients are just recovering from general 

anesthesia. Typically, the PACU nurses administer analgesics prescribed by the anesthesia 

caregiver for clinically significant postoperative pain (numeric pain score ≥4).  Our secondary 

outcome measure was the association of PACU analgesia use with PACU length of stay, defined 

as the time in minutes from PACU admission to PACU discharge.   

 

 

Covariates 

Primary exposure variable was racial identity coded as white, black/African American, Latino, 

Asian, Pacific Islander, and American Indian/Alaska Native. The research team recorded race as 

described by parents and from patient’s electronic medical records. We then re-categorized the 

race variable as white or minority, which is consistent with our patient demographics and 

previous approach by other investigators (8).  

Children were observed throughout their stay in the PACU by nurses. Postoperative pain was 

scored by each child’s bedside nurse upon recovery from anesthesia or within 15min of PACU 

admission and at scheduled intervals throughout the PACU stay using the Faces Legs Activity 

Cry Consolability (FLACC) behavioral observation scale or the numeric pain scale as applicable. 

The following predictor variables were recorded: age (yr.), sex, surgical specialty, height (cm), 

weight (Kg), body mass index (BMI in kg/m2

Statistical Analysis 

), as well as duration of surgery and anesthesia. 

Patient characteristics such as habitual snoring and history of obstructive sleep apnea were also 

noted. Intraoperative analgesia use was recorded as a categorical (yes/no) variable as well as by 

type (opioid or non-opioid). Morphine equivalents were calculated using generally accepted 

equivalents: fentanyl 0.02 mg per 1 mg of IV morphine (14). A
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Data analysis was carried out using PASW Statistics v.22.0 program for Windows (SPSS Inc. 

Chicago, IL). Basic descriptive statistics, including means, standard deviations and percentages 

were calculated for demographic and clinical data. Univariate factors associated with PACU pain 

treatment were assessed with Chi-squared or t-test as necessary.  

Multivariable Regression Analysis: To fit two multivariable logistic regression models, we 

estimated the Pr(Y=1│X), with Y being the binary dependent variables (receipt of any PACU 

analgesia and receipt of IV opioid yes/no) and X is the vector of the covariates. The probability 

of receipt of PACU analgesia (any and IV opioid) was thus modeled with age, gender, race, first 

recorded PACU pain score (modeled as a continuous variable), and intra-operative opioid use 

dose included as predictors. The results from the logistic regression analyses are presented as 

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

In order to determine whether the relationship of racial class and 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 the logistic regression models was assessed using the 

Hosmer-Lemeshow test (17). All reported P values were two-sided and a P value of <0.05 was 

considered to be statistically significant. 

An a priori sample size calculation was not performed for this study, because the sample 

size was drawn as a subset of a larger study population.  A post-hoc power analysis showed that 

ethnic/racial group sizes of 152 and 619, respectively, have 84.6% power (two-tail test; α= 0.05) 

to detect a difference between the group proportions 

Results 

for the rates of PACU IV morphine 

administration (12.3% for whites vs. 22.1% for minorities). Sample size calculations were 

computed using PASS 14 (PASS 14 Power Analysis and Sample Size Software (2015).  

A total of 807 parents were approached to participate in the study of whom 36 were not 

recruited. Six patients were excluded because of surgical cancellation while the remaining 30 

subjects did not consent to participate in the study. Refusal to participate in the study did not 

vary by ethnicity. Therefore, to date, 771 children (boys = 426 (55.6%) have been enrolled. The 

mean (±SD) age of the subjects was 9.64±4.03 years and majority of the enrollees were white 

(80.3%). 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 1.7%. Due to the low proportion of patients 

belonging to the non-white racial categories, the race/ethnicity variable was collapsed into a 

white vs. minority variable and subsequent analyses were along these lines. Baseline clinical and 

perioperative variables were comparable between the two groups except for a significantly 

higher prevalence of overweight/obesity among minority children (Table 1). Analysis of BMI 

with one-way ANOVA indicated a statistically significant difference among the groups (F =4.19; 

p=0.016). Further analysis with Tukey’s pairwise comparison procedure to adjust for multiple 

testing indicates that the mean BMI of black children (20.88±5.4kg/m2) was significantly greater 

than for white children (18.88±4.9kg/m2) and other races (18.04±5.0kg/m2

There was no statistically significant difference by racial group in the frequency of 

moderately severe PACU pain (whites 26.0% vs. minority children 28.9%; P=0.46). In general, 

38.2% (95% CI = 34.7%-41.5%) of patients received some class of analgesic in the PACU, while 

27.2% (95% CI = 24.0%-30.3%) received at least one intravenous opioid analgesic. 

Correspondingly, 15.7% (95%CI = 13.1%-18.3%) received at least one non-opioid analgesic. 

Expectedly, a higher first recorded PACU pain score was significantly associated with higher 

unadjusted odds of receiving any analgesia (OR = 1.50, 95%CI = 1.40-1.60; p<0.001) or IV 

opioid analgesia (OR = 1.53, 95%CI = 1.43-1.63; p<0.001).  

). Many children 

underwent procedures in otolaryngology, although there was no significant difference in patient 

distribution by race across surgical specialties (Fig.1). In the intraoperative period, use of non-

opioid and multimodal analgesia was similar between the groups (Table 1).  

In the initial bivariate analyses, there 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 43.4%, P=0.134) or non-opioid analgesia (15.8% for white 

children vs. 15.1% for minority children; P=0.832). We did, however, find that minority children 

were significantly more likely to receive IV opioid analgesia in the PACU than their white peers 

(Fig. 2a). Indeed, among those with mild pain (N=566), minority children were twice as likely as 

their white peers to be given IV opioids (22.2% for minority children and 11.1% for white 

children; P=0.002). Furthermore, minority children were also more likely to receive IV morphine 

overall (Fig. 2a) and for treating severe postoperative pain (Fig. 2b). We found no significant 

differences in our setting between the racial groups in the likelihood of a child being treated with 
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any IV analgesic for severe postoperative pain (Fig. 2b). Interestingly a higher proportion of 

white children were treated for severe PACU pain with a faster onset and shorter acting opioid 

(IV fentanyl) than minority children. This difference was however not statistically significant 

(Fig.2b). 

Surgical procedure sub-group analysis 

Given that surgical procedures are associated with varying 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 pain (12,17). 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%; p=0.01). There was however no difference by 

race in the odds of receiving PACU IV opioids among those with clinically important pain 

(documented pain score ≥4). In this analysis, 88.2% of minority children vs. 75.6% of white 

children received PACU IV opioids for moderately severe pain (OR 2.4, 95%CI = 0.47-12.45; 

p=0.2).  

Next, we also examined the two most frequent orthopedic procedures in this ambulatory 

surgical cohort to determine whether there are racial differences in the distribution of these 

orthopedic procedures. The two most frequent procedures were “hardware removal” N=36 and 

open reduction and internal fixation (ORIF), N=22. There was no significant difference by racial 

category in the distribution of these procedures (hardware removal minority children 42.1% vs. 

white children 50.7%; p=0.506); ORIF, minority children 26.7% vs. white children 36.5%; 

p=0.478).  

In Table 2 we display the results of our multivariable analysis adjusted for racial group, 

age, gender, intraoperative use of opioid and first PACU pain scores. We found no statistically 

significant differences between race groups in the odds of receiving any analgesic medication in 

the PACU. First postoperative pain score and intraoperative use of opioid were the strongest 

predictors of PACU analgesic administration. However, in the model predicting IV opioid use, 

racial group was a significant predictor of PACU IV opioid use. Specifically, holding all the 

other covariates in the model constant, minority children had adjusted odds of receiving IV 
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opioids in the PACU that were 63% higher than their white peers (adjusted OR=1.63; 95% 

CI=1.05-2.62).  

Considering the race by arousal pain score interaction in the model for use of IV opioids, 

we found significantly lower odds of receiving IV opioids for a unit increase in first arousal pain 

score when race was white (OR = 0.86, 95%CI= 0.74-0.99), thus suggesting that the effect of 

race was still present even with increasing pain scores. However, the significant negative 

coefficient for the interaction means that this strong minority effect becomes weaker as the pain 

score increases. That is, the gap between minority and white children in the probability of PACU 

IV opioid use becomes smaller with increasing pain scores.  

To test the hypothesis that PACU pain was associated with longer PACU length of stay 

(LOS) and that this varied by racial category, we first compared the mean PACU LOS across 

pain categories (pain score <3 vs. >3). Expectedly, children with moderately severe first arousal 

pain had significantly longer mean PACU stay than those in the mild pain category (117.7±72.7 

minutes vs. 98.9±52.0 minutes; p<0.001). On average, minority children 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 33 minutes longer in 

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 cross-sectional study of children and adolescents, we report for the 

first time in an ambulatory surgical cohort, that race/ethnicity did not appear to affect the overall 

likelihood of a child receiving analgesic medication in the PACU. More importantly, 

race/ethnicity was not a factor in the administration of IV opioid or any analgesia for 

documented severe pain. Indeed, we demonstrated that minority children were more likely than 

their white peers to receive IV opioid overall and for documented mild postoperative pain. There 

thus appear to be a “minority advantage” in 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, unplanned 

hospital admission, increased hospital costs, and patient dissatisfaction (18-20). To this end, 
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patients and their family members expect good perioperative pain control. Additionally, the Joint 

Commission on Accreditation of Healthcare Organizations (JCAHO

Racial disparity is a highly charged and contentious topic in contemporary America. That 

disparity in health care exists is well documented (3, 5-10), so much so that achieving health 

equity is one of the major goals of the Healthy People 2020 (22). Disparities in acute pain 

management have been most extensively documented in the ED where ethnic/racial minorities 

have been shown to receive pain medications less frequently and in lower doses than their white 

peers. Perhaps more disconcerting is the report that minority patients were less likely than whites 

to receive strong analgesia for documented severe pain (8). 

) has determined that prompt 

assessment and management of pain are required standards for all hospitals (21). Identification of 

specific patient group at risk for early postoperative pain will encourage individual attention to 

their management. Determining whether postoperative pain is worsened by race or ethnicity, and 

why this occurs, should facilitate the development of “personalized analgesic” regimens for 

children undergoing ambulatory surgical procedures.  

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 children recovering 

from anesthesia in the PACU. It is reassuring that our findings do not mirror the findings from 

many ED studies in that we found no ethnic/racial disparity in our setting in the overall treatment 

of pain nor the treatment of severe pain. The only difference appears to be in the choice of 

analgesic medication used. Minority children were significantly more likely to receive IV 

morphine than their white peers for mild pain and for the same category of severe pain.  

Very few prospective studies on the influence of race on the treatment of acute pain in the 

pediatric PACU have been published (23). In a prospective, observational study of 194 children 

who underwent tonsillectomy, Sadhasivam et al concluded that African American children were 

significantly more likely to require opioid analgesic intervention in the PACU, which indicates 

they received opioid analgesic more frequently than their white peers. Our study of a much larger 

sample of children who underwent a wide variety of painful surgical procedures concurs with 

Sadhasivam’s observations. While these authors investigated the role of race as a predictor of 

PACU opioid requirement, our finding that race/ethnic category was not a significant factor 

among children with clinically important PACU pain is highly reassuring.   

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved 

Although pain is a highly subjective experience, we can surmise that even if the etiology 

of pain among children presenting to the ED is different from postoperative pain, it is improbable 

that the subjective experience will differ substantially. Consequently, we speculate that practical 

differences between the ED and PACU may partially explain some our findings. Most PACU 

have “open ward design” and possibly more favorable nurse: patient ratio than the ED. An open 

ward design permits direct line of sight to the children and relatively short distances between 

bays which facilitates simultaneous observation of several patients, thus making for prompt 

identification and treatment of a child in pain. Furthermore, symptoms such as abdominal pain, 

dental pain commonly investigated in ED studies may be considered “non-definitive conditions” 

(24) and therefore subject to misinterpretation and reluctance to treat. On the other hand, 

postoperative pain is due (for the most part) to what was “done” to the patient in the operating 

room and it can be confirmed by simple observation thus warranting prompt treatment.  

We realize that physical differences between the ED and PACU construction are 

insufficient to explain the racial differences in opioid analgesic administration observed in our 

study subjects. Previously reported biologic differences (23,25) may partly explain the higher 

rates of opioid requirements by minority children. There may also be cultural dissonance in the 

interpretation of pain behavior by the predominantly white PACU nurses in our hospital. 

Whereas a PACU nurse may elect to attempt non-pharmacologic methods to pacify a distressed 

Caucasian child with documented mild pain, he/she may opt for pharmacotherapy for a minority 

child. Health provider factors have been previously shown to affect pain assessment and 

treatment of minority adult patients (25). There is unfortunately no way to confirm this from the 

present study design. 

Our findings of the association of PACU pain and pain intervention with longer PACU 

LOS agrees with previous studies (27, 28). That patient with moderately severe pain on arousal 

from anesthesia have longer PACU LOS is not surprising because they were more likely to 

require pain treatment which may further add to delay in PACU discharge. Identifying factors 

such as race as an important 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 including large 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 affect pain severity 

or the nurses’ decision to treat pain in the PACU. Second, we did not collect data on our 

subjects’ pain coping skills, their socio-economic status or their genetic makeup, factors that 

could potentially affect pain perception and the need to receive analgesics. We did not collect 

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 room pain, so we 

had no reason to believe that insurance status would be a factor in the recovery room since this 

information would have been collected at the pre-surgical visit. Whereas insurance status may be 

highly relevant to choice of care in emergency department setting (9) or in the choice of regional 

anesthesia care offered to patients (29), most providers do not consider a patient’s insurance 

status in the PACU. We do recognize the strong association between insurance status and 

socioeconomic standing and the strong possibility that socioeconomic status is likely NOT 

equally distributed between minorities and non-minorities. To this end, caregivers could easily 

determine for themselves what kind of social group a given patient/family is coming from and 

this could affect the care given (just as race might). Future investigators should endeavor to 

explore the possible association of insurance and socio-economic 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 whether these varied 

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 minority ethnic groups into one 

category, which we did because of sample size considerations. Differences in biological and 

socio-economic profiles among ethnic minorities may account for some of our results. Finally, 

our findings may not be applicable to populations with substantially different racial mix from 

ours.  
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In conclusion, we found no persuasive evidence in our setting that disparities in pain 

management exist among children recovering from surgery and anesthesia, a particularly 

vulnerable population. Indeed, we found that minority children were more likely to receive 

strong opioid analgesia for mild pain and they were just as likely as their white peers to be 

treated for documented severe pain. Despite these findings from a single center study, studies 

such as ours are needed to foster future research and improve education about ethnic differences 

in pain experiences and management in the perioperative setting. There 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 personalized analgesia 

for all patients. To this end, future investigators should expand on our study by exploring the role 

of specific race/ethnic classification on perioperative care in general and postoperative analgesia 

use in particular. Exploring whether or not perioperative care-gaps exists based on specific racial 

grouping in future studies should help clarify some of the issues we were unable to address in the 

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 variables (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/m2

PACU time (min) 101.41±59.6  114.14±53.6  103.87±58.7 0.019 

)  18.88±4.9  19.60±5.3  19.02±5.01  

Surgery duration 42.74±44.5  35.18±31.49  41.22±42.3 0.065 

MS equivalents/kg 0.08±0.08  0.09±0.06  0.08±0.07 0.433 

 

Categorical variables (%) 

Sex (male)  54.8   57.2   55.3  0.583 

Snoring history 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 Non-opioid 55.1   58.6   55.8  0.441 

MM analgesia  51.2   53.3   51.6  0.646 

Regional anesthesia 1.6   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 vomiting 4.8   5.3   4.8  0. 832 

Emergence agitation 6.0   6.6   6.1  0. 781 

Abbreviations: OSA = Obstructive sleep apnea; OR= Operating room; PACU = post-anesthesia care 

unit; BMI = Body mass index; MS = Morphine sulfate; MM analgesia = multi-modal 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%CI)  p-value OR (95%CI)   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)    1(Reference) 
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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 R2= 0.39      Pseudo R2

H-L test = χ

= 0.32  
2 = 7.54, df=8; p=0.48    H-L test = χ2

Abbreviations: OR= Operating room; IV = Intravenous; H-L = Hosmer-Lemeshow test;  

 = 8.82, df=8; p=0.34  

OR =odds ratio; CI = confidence interval; χ2 

 

= Chi- squared.  
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Figure Legends 

Fig. 1. Showing patient distribution according to surgical specialties and race. There was no 

significant difference in the distribution of cases across specialties by race (χ2

Abbreviations: ENT = Ear, Nose and Throat; Ophthy. = Ophthalmology; Ped.surg =Pediatric 

Surgery; GI = Gastrointestinal    

 = 5.5; p=0.69). 

 

 

 

Fig. 2. Proportion of patients receiving PACU opioid analgesia overall and among those with 

documented severe pain by race/ethnicity. Unadjusted bivariable comparisons and p-values 

generated with Pearson χ2

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

 test. 
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