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Abstract

BACKGROUND: Although racial/ethnic and sex disparities have been examined in health care 

generally and pain management more specifically, the combined influence of these 

sociodemographic factors together has not been well documented. The aim of this study was to 

examine the association between administration of opioid analgesics in the emergency department 

(ED) and interaction of race/ethnicity and sex.

METHODS: We conducted a retrospective cohort study using 2010–2014 Center for Disease 

Control-National Hospital Ambulatory Medical Care Survey data for patients 12–5 years of age 

presenting to EDs with a primary diagnosis of appendicitis or gallbladder disease as defined by 

International Classification of Diseases, Ninth Revision codes. The primary outcome was the 

receipt of opioid analgesic medications. Secondary outcomes included: receipt of nonopioids, 

receipt of antiemetic medications, wait time to see a provider, and length of visit in the ED. The 

association between sex and analgesic receipt within Caucasian non-Hispanic and non-Caucasian 
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groups was evaluated adjusting for pain score on presentation, patient age, emergent status, 

number of comorbidities, time of visit (month, day of the week, standard versus nonstandard 

working hours, year), and US region.

RESULTS: After exclusions, a weighted sample of 553 ED visits was identified, representing 

2,622,926 unique visits. The sample population was comprised of 1,858,035 (70.8%) females and 

1,535,794 (58.6%) Caucasian non-Hispanics. No interaction was found in adjusted sampling-

weighted model between sex and race/ethnicity on the odds of receiving opioids (P = .74). There 

was no difference in opioid administration to males as compared to females (odds ratio [OR] = 

0.96, 95% CI, 0.87–1.06; P = .42) or to non-Caucasians as compared to Caucasians (OR = 0.99, 

95% CI, 0.89–1.10; P = .84). In adjusted weighted models, non-Caucasian males, 123,12½39,457 

(51.4%) did not differ from Caucasian non-Hispanic males, 317,427/525,434 (60.4%), on odds of 

receiving opioids, aOR = 0.88, 95% CI, 0.39–1.99; P = .75. Non-Caucasian females, 

547,709/847,675 (64.6%) also did not differ from Caucasian females, 621,638/1,010,360 (61.5%), 

on odds of receiving opioids, aOR = 1.01, 95% CI, 0.53–1.90; P = .98. Across both sexes, non-

Caucasians did not differ from Caucasians on receipt of nonopioid analgesics or antiemetics. 

Neither wait time to see a provider nor the length of the hospital visit was significantly different 

between sexes or race/ethnicities.

CONCLUSIONS: Based on National Hospital Ambulatory Medical Care Survey data from 2010 

to 2014, there is no statistically significant interaction between race/ethnicity and sex for 

administration of opioid analgesia to people presenting to the ED with appendicitis or gallbladder 

disease. These results suggest that the joint effect of patient race/ethnicity and sex may not 

manifest in disparities in opioid management. (Anesth Analg 2019;128:1005–12)

Disparities in health care have been examined across a spectrum of clinical settings, 

including the management of acute pain.1 Multiple studies have investigated the influences 

of race/ethnicity and of sex on acute pain management, particularly in the administration or 

receipt of analgesic medications for acute pain. However, the exact role of these factors 

remains unclear. Many studies have found significant disparities in treatment among races/

ethnicities, although to different degrees and in different specific contexts.2–8 Likewise, 

there is some evidence that adult females receive more analgesics for acute pain than males,
3,8 but there is also evidence that they receive either fewer9,10 or equal2,7 amounts of 

analgesics.

Although the above research has examined the influence of race/ethnicity and of sex as 

individual factors on opioid management, little study exists to understand the effects of both 

of these sociodemographic factors concurrently on opioid management, particularly for 

perioperative patients. To our knowledge, only 1 study, published in 2008, has examined the 

association between receipt of opioid medications for acute pain and interaction between 

race/ethnicity and sex.2 To begin to elucidate the complex interaction of race/ethnicity and 

sex for patients in the perioperative period, we performed a retrospective study of patient 

visits for acute surgical conditions from 2010 to 2014 in the emergency department (ED). 

We used data from the National Hospital Ambulatory Medical Care Survey (NHAMCS) and 

selected surgical conditions associated with the most common general surgery procedures 

performed in the United States.11,12 We hypothesized that Caucasian non-Hispanic females 

would be more likely to receive opioid analgesia than Caucasian non-Hispanic males when 
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presenting to the ED with appendicitis or gallbladder disease, but that female sex would 

have the inverse effect for non-Caucasians. We chose this population of patients—those who 

would likely require surgical care— given our clinical specialties.

METHODS

We conducted an analysis on a retrospective cohort of NHAMCS data using 2010–2014 ED 

visits. The Partners Institutional Review Board deemed this study nonhuman research 

(exempt); no written consent was needed.

The Center for Disease Control administers NHAMCS, a national survey of visits to EDs, 

outpatient departments, and ambulatory surgery centers in the United States (excluding 

Federal, military, and Veterans Administration locations). NHAMCS data are routinely used 

to study complex issues of public health, health services, and public policy by examining 

patients, conditions, and diagnostic services at 3 locations within hospitals.13 However, this 

analysis exclusively utilized visits to hospital emergency departments. Data are collected on 

patient visits at each site over a 4-week period. A multistage probability design involves 

several distinct stages including: the sampling of approximately 112 geographic primary 

sampling units, approximately 480 sample hospitals within those units, and patient visits 

within emergency service areas. The sampling plan allows the assignment of a weight to 

each visit, allowing it to represent a larger number of individual visits to attain a national 

estimate of representative patient visits. These weights were used in the analysis when 

population estimates were calculated.13

The inclusion criteria were ED visits of patients 12–55 years of age (inclusive) with an 

International Classification of Diseases, Ninth Revision, diagnosis of appendicitis (codes 

540.0, 540.1, 540.9, 541) or gallbladder disease (codes 574.00, 570.01, 574.10, 574.11, 

574.20, 574.21, 574.30, 574.31, 574.40, 574.41, 574.50, 574.51, 574.60, 574.61, 574.70, 

574.71, 574.80, 574.81, 574.90, 574.91) (Figure 1). The primary exposure was aggregated 

race/ethnicity (Caucasian non-Hispanic; non-Caucasian) and sex (male; female). Non-

Hispanic other includes Asians (Far-East, Southeast Asian, and Indian Sub-Continent), 

Native Hawaiian/Pacific Islander, and American Indian or Alaskan Native who are not also 

of Latino heritage.13 NHAMCS race/ethnicity designations are (usually) based on 

assignment by health care providers. In response to limited numbers of certain racial/ethnic 

groups within our inclusion criteria (specifically Hispanic/Latino and non-Hispanic other), 

we recoded the race/ethnicity variable into Caucasian non-Hispanic and non-Caucasian for 

our primary analysis.

Our primary outcome was receipt of opioid analgesic medication. A list of medications was 

initially developed by practicing anesthesiologists on the research staff (J.M.R., D.A.A., 

V.E.O.); E.K., a practicing ED physician, used his clinical expertise and experience to refine 

the list. Opioids included fentanyl, morphine, hydromorphone/Dilaudid, oxycodone, 

hydrocodone, hydrocodone-acetaminophen/Vicodin, tramadol, and oxycodone-

acetaminophen/ Percocet. Secondary-dependent variables included receipt of nonopioid 

medications, antiemetic medications, wait time to see a provider (in minutes), and length of 

visit in the ED (in minutes). Nonopioids included acetaminophen/Tylenol, ibuprofen/Motrin, 
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and ketorolac/Toradol. Antiemetics included ondansetron/Zofran, famotidine/Pepcid, and 

metoclopramide/Reglan.

To better isolate the association between the receipt of opioid medications and race/ethnicity, 

we adjusted this association for several covariates that were also related to the receipt of 

opioids. We adjusted for initial pain score (0–10 score) and age as a continuous variable, 

emergent or nonemergent status, visit time during working hours or not during working 

hours (defined at 8 AM–5 PM), visit day of the week (Monday–Sunday), visit month of the 

year (January–December), visit year (2010–2014), US region (Northeast, Midwest, South, 

West), and number of comorbidities as categorical covariates. These covariates were chosen 

based on clinical feasibility (initial pain score, emergent status, age, and number of 

comorbidities) and previous epidemiologic evidence. In particular, studies have shown that 

time of visit and location of hospital may impact ED care.14–16 NHAMCS uses immediate, 

emergent, urgent, semiurgent, and nonurgent as triage scores; we initially examined whether 

emergent status was associated with race/ethnicity or sex. Because it was not, we included 

both emergent and nonemergent cases. Insurance status (private/nonprivate) was included 

for sensitivity analysis only.

This article adheres to the Strengthening the Reporting of Observational Studies in 

Epidemiology (STROBE) guidelines.

Statistical Analysis

Statistical analysis was planned a priori, but went through several revisions during the peer 

review process. Following the peer review process, we were alerted to and subsequently 

corrected a statistical coding of the plan of analysis.17 The NHAMCS data utilize a complex 

sampling design. To accommodate this, the sampling weights were used in the estimation of 

descriptive statistics and modeling. The calculated effects and confidence intervals represent 

adjusted estimates based on the sampling design: the estimates represent unbiased (ie, 

representative of the population) values and the confidence intervals retain the precision 

associated with the actually observed sample size. Thus, although the estimates represent a 

much larger group than sampled in the survey, the uncertainty of these estimates is 

proportional to that observed in the sample.

Subject demographics and characteristics were reported as weighted mean (standard 

deviation) or frequency count (%), as appropriate. Because of the large weighted sample 

size, differences between racial groups were assessed using the standardized mean 

difference in addition to the t test, Mantel-Haenszel, χ2, and Fisher exact test. All analyses 

were conducted using either SAS (version 9.4) or R statistical software (version 3.2.2), and 

all hypothesis testing was 2 tailed with significance interpreted as P < .05. The śurveyʹ 
package was used in combination with the ʹtableoneʹ package to estimate all descriptive 

statistics (svyCreateTableOne function) and to conduct the statistical modeling (svyglm). To 

accommodate the ultimate cluster design for variance estimation used in the survey package, 

the sampling units from NHAMCS (ie, CPSUM, CSTRATM) were used in combination 

with patient weights (ie, PATWT) in both the estimation of descriptive statistics and 

modeling. There were no missing data in the exposure or outcome and dummy variable 

adjustment creating a class for ˝missing˝ was utilized for confounders with >5% missing 
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data. No a priori power calculation was performed as all available data that met inclusion 

criteria were analyzed.

The primary outcome of interest was the probability of receiving an opioid analgesic with 

the exposure of interest being the interaction between sex (male, female) and race/ethnicity 

(non-Hispanic Caucasian, non-Caucasian). A multivariable generalized linear regression 

model was utilized with quasibinomial distribution and logit link (ie, similar to logistic 

regression but allowing extra variance in the out-come) to assess the association among sex, 

race/ethnicity, and their interaction on drug administration, adjusting for the a priori defined 

set of covariates.

We estimated several models of increasing size to evaluate the associations under a context 

of differing confounder variables. Secondary outcomes of interest included receipt of 

nonopioid medication, receipt of antiemetic medication, patient wait time to see a provider, 

and length of visit. To further examine the association between sex, race/ethnicity, and 

opioid administration, ethnic groups were expanded (ie, non-Hispanic Caucasian, non-

Hispanic African American, Hispanic, non-Hispanic other) in a sensitivity analysis. 

Sensitivity analyses were also used to assess interactions between race/ethnicity and 

insurance type and among race/ethnicity, sex, and age. Results are reported as odds ratios 

(ORs) with 95% CIs.

RESULTS

Based on our a priori inclusion/exclusion criteria, a weighted sample of 553 patients 

representing a total of 2,622,926 patients was included, composed of 1,858,035 (70.8%) 

females and 1,535,794 (58.6%) Caucasian non-Hispanics. The average age was 33.3 

(standard deviation = 11.4) years and 170,975 (6.5 %) cases were emergent. The sample 

included patients from all 4 geographical regions in the United States and 44.0% patients 

had private insurance (Table 1; Supplemental Digital Content 1, Table, http://

links.lww.com/AA/C432). Overall, 61.4% of patients received opioids (Table 2).

In our primary analysis, there was no interaction detected in a covariable-adjusted sampling-

weighted model between sex and race/ethnicity on the odds of receiving opioids (interaction 

P = .74). There were no associations found for opioid receipt for non-Caucasians as 

compared to Caucasians (OR = 0.99, 95% CI, 0.89–1.10; P = .84) or for more males as 

compared to females (OR = 0.96, 95% CI, 0.87–1.06; P = .42). Further, there were no 

differences detected among any of the study groups (non-Caucasian females, non-Caucasian 

males, Caucasian females, and Caucasian males) on receiving opioids. There was no 

difference detected in opioid receipt by non-Caucasian males as compared to Caucasian 

males (aOR = 0.88, 95% CI, 0.39–1.99; P = .75) or for non-Caucasian females as compared 

to Caucasian females (aOR = 1.01, 95% CI, 0.53–1.90; P = .98) (Figure 2).

Regarding our secondary outcomes, we did not detect an interaction between sex and race/

ethnicity on the odds of receiving nonopioid analgesics (interaction P = .50) or antiemetic 

medications (interaction P = .30). There was no significant difference in the odds of 

nonopioid analgesic receipt for Caucasians as compared to non-Caucasians (1.01, 95% CI, 
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0.90–1.12; P = .89). Males were, however, less likely to receive nonopioids than females 

(0.85, 95% CI, 0.77–0.94; P = .003). In both sex groups, the odds of receiving nonopioids 

did not differ between non-Caucasian and Caucasian patients (males: aOR = 1.70, 95% CI, 

0.46–6.22; P = .42; females: aOR = 0.92, 95% CI, 0.47–1.81; P = .82). Similarly, there was 

no significant difference in the odds of antiemetic medication administration for non-

Caucasians as compared to Caucasians (OR = 0.96, 95% CI, 0.87–1.06; P = .42) or males as 

compared to females (0.94, 95% CI, 0.85–1.04; P = .24). Across both sex groups, non-

Caucasian and Caucasian patients did not differ on the odds of receiving antiemetics (males: 

aOR = 0.82, 95% CI, 0.33–2.03; P = .646; females: aOR = 1.71, 95% CI, 0.93–3.12; P = .

085). Neither wait time to see a provider nor the length of the hospital visit was 

meaningfully different between sexes (male, female) or ethnicities (non-Hispanic Caucasian, 

non-Caucasian).

Sensitivity analyses for expanded race/ethnicity confirmed that females did not differ from 

males in the odds of receiving opioids for any of the studied ethnicities (Caucasian non-

Hispanic; African American non-Hispanic; Hispanic). In additional sensitivity analyses, 

there was no interaction between race and insurance status (interaction P = .51) or between 

race and age (interaction P = .76) for the primary outcome of opioid receipt (Figure 3).

DISCUSSION

In this study of patients with diagnosed appendicitis or gallbladder disease, we examined the 

association of 2 sociodemographic factors—both race/ethnicity and sex together—on opioid 

administration in the ED. There was not a synergistic effect of race/ethnicity and sex on 

receipt of opioid analgesia in the ED. Further, we did not find a difference between non-

Caucasian and Caucasian patients on the odds of receiving opioid analgesia. Caucasians and 

non-Caucasians across both sexes did not differ on odds of receiving nonopioid analgesics or 

antiemetic medications. We did not find a significant difference for males as compared to 

females or for Caucasians as compared to non-Caucasians with respect to wait time to see a 

provider or stay in the ED.

Several studies have examined the association between race/ethnicity and analgesic receipt 

in the ED among adult and pediatric populations. Pletcher et al’s2 study averaged NHAMCS 

data from 1993 to 2005 and revealed that African American, Hispanic, and Asian patients 

were less likely to receive opioids than Caucasian patients for “pain-related” visits (OR = 

0.66, 95% CI, 0.62–0.70; 0.67, 95% CI, 0.63–0.72; 0.79, 95% CI, 0.67–0.93, respectively).2 

A more recent study of 2006–2010 NHAMCS data showed that African American non-

Hispanics were 0.78 (95% CI, 0.67–0.90) times less likely to receive any analgesia and 0.83 

(95% CI, 0.71–0.96) times less likely to receive opioids than Caucasian non-Hispanics when 

presenting to the ED with acute abdominal pain.3 However, Hispanic patients were no less 

likely to receive analgesics than Caucasian non-Hispanics (OR = 0.93, 95% CI, 0.79–1.10).3 

In another study, Hostetler et al8 analyzed 6 years of NHAMCS data to show that among all 

ED patients, African American patients were less likely to receive intravenous analgesia or 

sedation than Caucasian patients (OR = 0.9, 95% CI, 0.8–1.00). But this difference did not 

remain when the population was stratified into those with orthopedic or wound-related 

injuries.8 Single-institution studies have provided further understanding of how race/
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ethnicity might play into treatment in the ED.6,7 Mills6 did not find a difference in receipt of 

any form of analgesia among Caucasian and non-Caucasian patients in the ED for back and 

abdominal pain, but Caucasian patients were more likely to receive opioids (OR = 1.10, 95% 

CI, 1.06–1.13) and have shorter wait times to receive them (98 vs 90 minutes, P = .004).6 

Similarly, Heins et al7 demonstrated that Caucasian and African American patients were 

equally likely to receive analgesics, but Caucasian patients are more likely to receive opioids 

during their visit (OR = 1.9, 95% CI, 1.2–2.8) and at discharge (OR = 2.0, 95% CI, 1.3–2.9).
7 Large database research among pediatric populations has shown a significant association 

between race/ethnicity and analgesia in the ED. Johnson et al5 showed a lower odds of 

analgesic or opioid administration for abdominal pain to African American as compared to 

Caucasian children (OR = 0.61, 95% CI, 0.43–0.87; OR = 0.38, 95% CI, 0.18– 0.81).5 

Likewise, Goyal e al4 demonstrated a lower odds of opioid administration to African 

American as compared to Caucasian patients who presented with appendicitis to the ED (OR 

= 0.2, 95% CI, 0.06–0.8).4

The literature on sex disparities in analgesic administration to adults is ambiguous. Of 

studies focusing on EDs, some have demonstrated that women are more likely to receive 

analgesia for acute pain, with ORs from 1.16 to 1.7.3,8 Other literature has suggested that 

women are less likely to receive analgesia or opioids. In a study from the University of 

Pennsylvania, women were 13%–25% less likely to receive opioid analgesia for abdominal 

pain and waited longer for any form of analgesia than male patients.10 Siddiqui et al9 

showed that women with abdominal pain were less likely to receive analgesia within the first 

180 minutes of a visit (OR = 0.91, 95% CI, 0.84–0.97) as compared to men, but there was no 

such sex discrepancy for patients with fracture pain,9 and there is still further literature that 

does not show any difference for female as compared to male patients.2,7 We do not know of 

any studies that have examined sex-based disparities in analgesic administration among 

pediatric populations.

We know of only 1 study which examined the interaction of sex and race/ethnicity on the 

administration or receipt of analgesia in the ED. Pletcher et al2 analyzed 1993–2005 

NHAMCS data with regards to opioid prescription both to all patients and to Caucasian as 

compared to other racial groups to document trends over time.2 As part of the analysis, the 

researchers checked for a sex–race/ethnicity interaction and did not find one.2 Our findings 

serve as confirmation of Pletcher et al’s2 prior investigation— but for a surgical patient 

population. On the one hand, in covering recent data, our study may reflect effective 

discourse about minority sociodemographic groups as well as increased awareness of health 

care disparities. On the other hand, it is interesting to note the trend of our results, even if 

they are not statistically significant. Non-Caucasian males were less likely to receive opioids 

and antiemetics and more likely to receive nonopioids than Caucasian males; non-Caucasian 

females were much more likely to receive antiemetics and less likely to receive nonopioids 

than Caucasian females. Further studies, perhaps using data sets designed to answer such 

questions, might be able to elucidate whether these findings do, in fact, reflect a difference 

in care.

Our sample population consisted of patients with select surgical conditions and from a 

narrow age range. We were interested in potential surgical patients given our fields of 
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practice in Emergency Medicine and Anesthesiology. We also limited our diagnoses to 

include those for which opioids are considered standard of care. In our clinical experience, 

patients with appendicitis or gallbladder disease present to medical care with a degree of 

pain that requires and is usually treated with opioids. The age range of our sample was 

selected to avoid comorbidities and the particular physiology associated with younger or 

older patients. Moreover, we were interested in how age might affect racial differences in 

opioid administration, especially given the changing demographics of the US population. 

One of the interesting findings of our study was that non-Caucasian and Caucasian patients 

did not differ in the odds of receiving opioids across the age range of our sample.

One of the consequences of undertaking this research was grappling with the complexity 

involved in using NHAMCS database, particularly when answering questions about non-

Caucasian populations. Our first analysis mistakenly coded sampling weights as frequency 

weights, and this resulted in far too narrow variance estimates. The database was not 

designed to examine questions about sub-populations (racial/ethnic or otherwise) and as 

such the precision around the estimates creates difficulty in generating inferences. These 

issues speak to the complexity of the NHAMCS database, the necessity of careful precision 

in analyzing and reading analyses of it, and the limitations of using it.

Our study has several limitations. First, NHAMCS assigns each visit a weight so that 1 visit 

represents many unobserved visits, introducing the possibility of selection bias. This is a 

known shortcoming in using this database, but it has been used to explore and demonstrate 

important findings. Second, as with any clinical study, our inclusion/exclusion criteria based 

on surgical diagnosis, age, and even race/ethnicity may limit generalizability to other 

populations. Third, we lacked access to a range of variables that might have revealed 

additional nuance. Further information about patients’ primary language or chronic opioid 

use, for example, might influence opioid administration by an ED provider. Likewise, 

without medication doses, it was impossible to compare received quantities: a different 

picture might emerge if, for example, non-Caucasian males were to receive larger doses than 

other groups. Similarly, NHAMCS only supplies pain score at intake so we could not assess 

for the clinical consequences of pain medication administered during an ED visit. In fact, the 

database includes the ED visit, but excludes the rest of the perioperative and postoperative 

period; the effect of this scope is that we cannot study further how pre-operative opioid use 

may be a risk factor for prolonged postoperative opioid use.18 The absence of key variables 

prevents us from a perfectly complete assessment of opioid management in the ED. 

Moreover, NHAMCS does not yet include transgender as a variable. Indeed, clinical 

research is only beginning to explore the unique set of challenges transgendered patients 

face. Future studies might involve multiple centers, allowing for both generalizability and 

inclusion of such important and evolving variables.

In our modeling approach, the events per variable ratio were lower than the traditional rule 

of thumb (1:10). To address this limitation, we estimated several models with increasing size 

(Table 3). The events/predictor ratio was smallest (4.0) for the fully adjusted nonopioid 

model. Although there was no evidence of sparse data bias, the interpretation of this model 

becomes more difficult.
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We did not find a statistically significant difference in opioid and nonopioid analgesic 

administration to patients with appendicitis or gallbladder disease: non-Caucasian patients 

did not differ from Caucasian patients on the odds of receiving opioid analgesics across both 

sexes. Our work also serves to demonstrate both the possibility and limitations of utilizing 

large national databases like NHAMCS to examine ED care of surgical patients. Given that 

such databases are not designed for observational studies nor have the sample sizes to test 

questions about racial/ethnic disparities, future studies might employ other sources, 

including single-center databases and multicenter collaborations. These projects might also 

hone in on patient care provided by anesthetists: the effect of race-sex interaction during the 

preoperative, intraoperative, or postoperative period.
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KEY POINTS

• Question: What is the association between administration of opioid analgesics 

in the emergency department and the interaction of race/ethnicity and sex?

• Findings: There was no interaction between sex and race for administration of 

opioids and there was no difference in opioid administration to males as 

compared to females or to non-Caucasians as compared to Caucasians. In 

adjusted weighted analysis, non-Caucasian and Caucasian non-Hispanic 

males did not differ on receipt of opioids, with aOR = 0.88, 95% CI, 0.39–

1.99; P = .752; non-Caucasian females also did not differ from Caucasian 

females on receipt of opioids, aOR = 1.01, 95% CI, 0.53–1.90; P = .984.

• Meaning: Across both sexes, non-Caucasians were just as likely to receive 

opioids as Caucasians. We found no interaction between race and sex for 

opioid administration in the emergency department.
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Figure 1. 
Flow chart illustrating excluded and included patients. Sum of weights: NHAMCS uses a 4-

stage probability design to allow each visit to represent a larger number of individual visits 

to attain a national estimate of representative patient visits.13 ICD-9 indicates International 

Classification of Diseases, Ninth Revision; NHAMCS, National Hospital Ambulatory 

Medical Care Survey.
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Figure 2. 
Opioid receipt, race/ethnicity, and sex. No interaction was found between race and sex for 

the administration of opioids, nonopioid analgesics, or antiemetic medications. There was no 

difference in the odds of receiving opioids or antiemetics between females and males or 

between Caucasians and non-Caucasians. Males were less likely to receive nonopioid 

analgesics than females. Figure displays 95% confidence intervals.
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Figure 3. 
Sensitivity analysis of age-related effects. In adjusted analysis, Caucasian and non-

Caucasian patients did not differ on the odds of receiving opioids across the age range of the 

study sample. The curves were generated using a GAM smoother from ggplot2 in R. Figure 

displays 95% CIs.
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