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Abstract

IMPORTANCE—Racial disparities in use of analgesia in emergency departments have been 

previously documented. Further work to understand the causes of these disparities must be 

undertaken, which can then help inform the development of interventions to reduce and eradicate 

racial disparities in health care provision.

OBJECTIVE—To evaluate racial differences in analgesia administration, and particularly opioid 

administration, among children diagnosed as having appendicitis.

DESIGN, SETTING, AND PARTICIPANTS—Repeated cross-sectional study of patients aged 

21 years or younger evaluated in the emergency department who had an International 
Classification of Diseases, Ninth Revision diagnosis of appendicitis, using the National Hospital 

Ambulatory Medical Care Survey from 2003 to 2010. We calculated the frequency of both opioid 

and nonopioid analgesia administration using complex survey weighting. We then performed 

multivariable logistic regression to examine racial differences in overall administration of 

analgesia, and specifically opioid analgesia, after adjusting for important demographic and visit 

covariates, including ethnicity and pain score.
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MAIN OUTCOMES AND MEASURES—Receipt of analgesia administration (any and opioid) 

by race.

RESULTS—An estimated 0.94 (95% CI, 0.78–1.10) million children were diagnosed as having 

appendicitis. Of those, 56.8% (95% CI, 49.8%–63.9%) received analgesia of any type; 41.3% 

(95% CI, 33.7%–48.9%) received opioid analgesia (20.7% [95% CI, 5.3%–36.0%] of black 

patients vs 43.1% [95% CI, 34.6%–51.4%] of white patients). When stratified by pain score and 

adjusted for ethnicity, black patients with moderate pain were less likely to receive any analgesia 

than white patients (adjusted odds ratio = 0.1 [95% CI, 0.02–0.8]). Among those with severe pain, 

black patients were less likely to receive opioids than white patients (adjusted odds ratio = 0.2 

[95% CI, 0.06–0.9]). In a multivariable model, there were no significant differences in the overall 

rate of analgesia administration by race. However, black patients received opioid analgesia 

significantly less frequently than white patients (12.2% [95% CI, 0.1%–35.2%] vs 33.9% [95% 

CI, 0.6%–74.9%], respectively; adjusted odds ratio = 0.2 [95% CI, 0.06–0.8]).

CONCLUSIONS AND RELEVANCE—Appendicitis pain is undertreated in pediatrics, and 

racial disparities with respect to analgesia administration exist. Black children are less likely to 

receive any pain medication for moderate pain and less likely to receive opioids for severe pain, 

suggesting a different threshold for treatment.

Racial disparities in health care have been well documented in both adults and children.1–3 

In the emergency department (ED), racial and ethnic differences have been demonstrated 

with respect to ED wait times to see a physician,4,5 hospital admission rates,6 and 

management of closed head trauma.7 Racial and ethnic differences in the ED management of 

pain have also been described, with lower rates of opioid prescription for black and Hispanic 

patients than for white patients.8–12 There are fewer studies in children, however, that verify 

these findings.8,13,14

Previous studies have noted racial and ethnic differences in the ED management of 

abdominal pain in both adult and pediatric populations.14,15 However, these studies may be 

affected by different biases, including spectrum bias, as under-represented minorities are 

more likely to identify the ED as their usual source of health care16–19 and use the ED for 

nonurgent care.20 Therefore, among other reasons, these differences may be more of a 

reflection of racial and ethnic differences in ED use rather than ED management, as 

minorities may be more likely to present to the ED for nonsurgical or less intense causes of 

abdominal pain.21 Appendicitis is the most common surgical cause of abdominal pain in the 

ED and the provision of analgesia to patients with appendicitis is now accepted and 

encouraged.22,23 Therefore, the investigation of pain management among children diagnosed 

as having appendicitis provides a more appropriate paradigm in which to evaluate racial 

differences in the administration of analgesia. We hypothesized that black patients would be 

less likely to receive opioid analgesia than white patients.

Methods

Study Design

We conducted a repeated cross-sectional analysis of the National Hospital Ambulatory 

Medical Care Survey (NHAMCS) from 2003 to 2010. This study was considered exempt 
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from review by the Children’s National Health System Institutional Review Board. Informed 

consent was not required because the study used deidentified data from a national database.

Data Source and Study Population

The NHAMCS is a multistage national probability sample survey of visits to the EDs and 

outpatient departments of hospitals, exclusive of federal, military, and Veterans Affairs 

hospitals in the 50 states and the District of Columbia. The survey is conducted by the 

Centers for Disease Control and Prevention, National Center for Health Statistics during a 

randomly assigned 4-week data period annually. The survey uses a 4-stage probability 

design with samples of primary sampling units, hospitals within primary sampling units, 

clinical and emergency service areas within hospitals, and patient visits within clinics and 

emergency service areas. The patient visit is the basic sampling unit. Each patient visit 

represents a larger number of visits. A weight is assigned to each observation and allows for 

the generation of nationally representative estimates. For the purposes of this study, we 

limited our analysis to emergency service areas or EDs only.

The eligible study population included all sampled ED visits by patients aged 21 years or 

younger with an International Classification of Diseases, Ninth Revision diagnosis of 

appendicitis (codes 540, 541).

Variables

Our outcome measure was receipt of analgesic medication (overall, nonopioid, and opioid) 

by race. The NHAMCS codes up to 8 medications per patient visit. All medications were 

categorized as the following: opioid analgesia, nonopioid analgesia, or nonanalgesia. Each 

visit was categorized as no analgesia prescribed or analgesia prescribed. We further 

categorized the group with analgesia prescribed as nonopioid analgesia if at least 1 

nonopioid analgesic and no opioid analgesic were administered and as opioid analgesia if at 

least 1 opioid analgesic was administered.

Independent Variables

The NHAMCS captures race as the following: white, black/African American, Asian, Native 

Hawaiian/other Pacific Islander, American Indian/Alaska Native, or more than 1 race 

reported. The NHAMCS then recategorizes race as white, black, or other. We used the 

recategorized race variable for our analyses. The following covariates were included in our 

analyses to adjust for potential confounding: ethnicity, age, sex, insurance status, triage 

acuity level, pain score, geographic region, ED type, and survey year. Ethnicity is coded in 

the NHAMCS as Hispanic/Latino or as not Hispanic/Latino. We analyzed age as a 

continuous variable. We categorized insurance status as private insurance, public insurance 

(Medicare, Medicaid/State Children’s Health Insurance Program, workers’ compensation), 

or no insurance (self-pay, no charge/charity). The NHAMCS captures triage acuity level 

using the 5-level Emergency Severity Index. For our analyses, we collapsed the 2 most acute 

categories, immediate and emergent, into a singular immediate/emergent category as very 

few visits were categorized as immediate. Therefore, we categorized triage level as 

immediate/emergent, urgent, semiurgent, and nonurgent. In 2009, the NHAMCS began 

recording pain on a 10-point scale. Prior to 2009, pain scores were captured in 4 categories. 
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Using the Stanford Comparative Pain Scale,24 2009 and 2010 pain data were reclassified 

into the 4 categories of no pain, mild pain, moderate pain, and severe pain. Geographic 

region is categorized in the NHAMCS as Northeast, Midwest, South, and West. Finally, we 

categorized ED type as general ED or pediatric ED. We categorized visits as occurring at a 

pediatric ED if more than 75% of visits to the particular ED were by patients aged 21 years 

or younger.

Statistical Analysis

We used the survey sample suite of programs implemented in Stata version 12.1 statistical 

software (StataCorp LP) for all analyses to account for the multistage cluster sampling 

design of the NHAMCS. We performed bivariable logistic regression to identify the strength 

of association of race on overall administration of analgesia and on opioid administration 

specifically. We then performed multivariable logistic regression to adjust for confounding 

by specified covariates for which there was biological or epidemiological plausibility. 

Variables with P < .10 in any of the bivariable analyses and any variables that were a priori 

felt to have a potential relationship with overall analgesia or opioid administration were 

retained in our multivariable model. Furthermore, we performed tests of interaction between 

sex and pain score. Estimates derived from the multivariable model included adjusted odds 

ratios (ORs) with 95% confidence intervals and predicted probabilities. We estimated the 

predicted probabilities of analgesia and opioid administration by means of predictive 

margins as implemented in the “margins” command in Stata.25

Results

During the study period, there were an estimated 0.94 (95% CI, 0.78–1.10) million ED visits 

for appendicitis among patients aged 21 years or younger. The mean age of the study 

population was 13.5 years and most participants were male (64.8%) (Table 1). Most visits 

were by white patients (86.6%).

Overall, 56.8% (95% CI, 49.8%–63.9%) of patients received some form of analgesia, and 

41.3% (95% CI, 33.7%–48.9%) received at least 1 opioid analgesic. Fewer than 1% of 

patients received ketorolac, and of those who did, 90% received opioid analgesia in 

conjunction with ketorolac. Table 2 describes the distribution of analgesia administration by 

race. In bivariable analysis, there were no statistically significant differences in 

administration of any analgesia by race; however, black patients were less likely to receive 

opioid analgesia than white patients (20.7% [95% CI, 5.3%–36.0%] vs 43.1% [95% CI, 

34.6%–51.4%], respectively; OR = 0.3 [95% CI, 0.1–0.9]).

In bivariable analysis, we also found that older age (P = .01) and higher pain score (P = .

007) were significantly associated with administration of any analgesia. With respect to 

opioid administration, we found statistically significant differences in administration with 

higher pain score (P = .01) only. There were no statistically significant differences by 

ethnicity in any analgesia administration (52.9% for Hispanic patients vs 58.0% for non-

Hispanic patients; P = .58) or opioid administration (36.5% for Hispanic patients vs 42.8% 

for non-Hispanic patients; P = .47). Furthermore, there were no statistically significant 

differences in any analgesia administration or opioid administration by sex, insurance status, 
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triage level, geographic region, or ED type. Additionally, there was no statistically 

significant difference in trends of analgesia administration or opioid administration by year 

during the period studied. Moreover, there was no significant interaction between sex and 

pain score.

When stratified by pain score and adjusted for ethnicity (Figure 1), black patients with 

moderate pain were less likely to receive any analgesia than white patients (15.7% [95% CI, 

0.1%–39.5%] vs 58.5% [95% CI, 45.8%–71.1%], respectively; adjusted OR = 0.1 [95% CI, 

0.02–0.8]). Among those with severe pain, black patients were less likely to receive opioids 

than white patients (24.5% [95% CI, 1.1%–48.0%] vs 58.3% [95% CI, 46.1%–70.4%], 

respectively; adjusted OR = 0.2 [95% CI, 0.06–0.9]).

Table 3 displays the results of our multivariable analysis, which included ethnicity, age, sex, 

insurance status, triage level, and pain score as covariates. There was no statistically 

significant difference in overall analgesia administration by race, but there was a statistically 

significant difference in opioid administration by race. Black children with appendicitis were 

less likely to receive opioid analgesia than white children (12.2% [95% CI, 0.1%–35.2%] vs 

33.9% [95% CI, 0.6%–74.9%], respectively; adjusted OR = 0.2 [95% CI, 0.06–0.8]). No 

other covariates achieved statistical significance in the multivariable model. Figure 2 

illustrates trends in overall analgesia administration and opioid administration by race over 

time, adjusted for ethnicity, age, sex, insurance status, triage level, and pain score. When 

adjusted for covariates and time trend, the differences between white and black race in 

opioid administration remained stable and statistically significant (P = .03), although the 

time trend variable was not (P = .72).

Discussion

In this nationally representative cross-sectional analysis of ED visits of children diagnosed 

as having appendicitis, we found low rates of analgesia and opioid administration overall 

and marked racial differences in opioid administration. Black children had one-fifth the odds 

of receiving opioid analgesia than white children, even after adjustment for potential 

confounders.

Overall, the rate of administration of analgesia to children diagnosed as having appendicitis 

in the ED was low. Only 56.8% of our study population received any analgesia, and only 

41.3% received any opioid analgesia. These findings are consistent with other studies that 

have demonstrated low rates of administration of analgesia to patients with 

appendicitis.21, 26, 27 Such low rates of administration may be due to the persistent 

perceptions among clinicians that analgesia may lead to diagnostic delays by masking 

disease. However, several randomized trials have demonstrated that opioid analgesia in the 

management of acute abdominal pain is safe and does not have a negative impact on 

diagnosis or treatment.28–32 Regardless, this phenomenon would not explain the racial 

disparity we observed in the administration of opioid analgesia.

Oligoanalgesia may be further exaggerated in the care of children, as clinicians may be 

concerned about adverse outcomes with administration of opioids. One study found that 
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children with histologically proven appendicitis were less likely to receive opioids than 

adults,33 and similar trends have been found in the management of pain from sickle cell 

vasoocclusive crises,34 fractures,34, 35 and burns34 with children being much less likely to 

receive analgesia than adults. Furthermore, despite pain management becoming a quality 

indicator by The Joint Commission in 2000, we did not see a significant increase in 

analgesia use over time. Additionally, racial disparities with respect to opioid administration 

remained constant during the period as well.

Eliminating racial health disparities has been one of the overarching goals of the Healthy 

People initiative.36 Although there are many complex factors for these health disparities, 

there is growing evidence that the quality of care delivered to minority patients is less than 

that received by white patients. In fact, the 2003 Institute of Medicine report found evidence 

that “stereotyping, biases, and uncertainty on the part of healthcare providers can all 

contribute to unequal treatment”37 of racial and ethnic minorities. Our study and 

documentation of racial disparities in children with acute abdominal pain associated with 

appendicitis allow for future efforts, including electronic health record–embedded clinical 

pathways, to work toward minimizing these disparities.

Opioid administration remains a cornerstone in the management of abdominal pain 

associated with appendicitis.23 The racial disparities we identified with respect to opioid 

administration were striking. It was surprising that although there were no differences in 

overall analgesia administration by race, black patients were much less likely to receive 

opioid analgesia than white patients even after adjustment for potential confounders, 

including pain score. Our findings suggest that although clinicians may recognize pain 

equally across racial groups, they may be reacting to the pain differently by treating black 

patients with nonopioid analgesia, such as ibuprofen and acetaminophen, while treating 

white patients with opioid analgesia for similar pain.

A prior study evaluating racial disparities in ED analgesia prescription for all conditions 

found trends similar to ours. That is, even though there were no racial differences in overall 

analgesia prescriptions, black patients were less likely than white patients to receive opioid 

analgesia.11 The authors of that study postulated that the greater disparities noted for opioid 

prescriptions than for nonopioid prescriptions may be because prescribing an opioid requires 

more trust of the patient by the physician.11 However, in our study, we evaluated 

medications administered in the ED (and not prescriptions). No patients with appendicitis 

were discharged home from the ED. Alternatively, a similar study using NHAMCS data to 

evaluate pain management of children undergoing ED management for isolated long-bone 

fractures found no such racial differences in analgesia administration.38 It is unclear why 

such a striking racial disparity was found with respect to pain management in childhood 

appendicitis but not in long-bone fractures. Furthermore, a recent single-center study at a 

pediatric ED did not find racial differences in opioid administration among children 

diagnosed as having appendicitis.21 However, this study was underpowered to detect such 

differences with only a total of 404 children with appendicitis, of whom fewer than 10% 

were black patients.
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Not surprisingly, as pain scores increased, the use of any analgesia (including opioid 

analgesia) increased overall. However, there appeared to be a threshold effect with respect to 

administration of analgesia by race. Black patients with moderate pain were less likely to 

receive any analgesia, and black patients with severe pain were less likely to be treated with 

opioids. This analysis by pain strata suggests that there may be a higher threshold of pain 

score for administering analgesia to black patients with appendicitis.

Although we found disparities with respect to opioid administration by race, unlike other 

studies,11 we found no differences in opioid administration by ethnicity. This may be 

partially explained by the observations that Hispanic children are more likely to present with 

appendiceal perforation rather than uncomplicated appendicitis39, 40 and therefore may be 

more ill appearing and in worse pain on presentation. However, we found no differences in 

triage acuity level or pain score by race or ethnicity.

There are several potential limitations to this study. First, it is possible that patients declined 

analgesia despite having pain, and this phenomenon could be different between races. 

Unfortunately, the database we used and the study design do not allow us to test this 

hypothesis. Second, there is the possibility of misclassification errors in abstracting 

medication data. However, unless there were a systematic bias in abstracting medication 

databased on patient race, this should occur randomly and would not affect our results. 

Third, pain score was abstracted only at triage, whereas analgesia administration was 

abstracted from the entire visit. Therefore, it is possible that as a patient’s pain level 

increased, analgesia was administered. However, this should not have been different between 

racial groups. Furthermore, we are unable to account for any analgesia patients may have 

received prior to ED arrival (eg, via emergency medical services or in another ED prior to 

transfer). However, given that we adjusted for pain score and that we found no racial 

differences in pain scores, prior treatment of pain should not affect our results. Moreover, 

pain medications are uncommonly provided during emergency medical services transport. It 

is important to note that NHAMCS data are available only through 2010. Therefore, it is 

possible that there have been improvements in analgesia administration and a reduction in 

racial differences in analgesia administration in more recent years. However, to our 

knowledge, there has not been any published literature with more recent data. Finally, race 

and ethnicity, as reported in the NHAMCS, were determined by someone other than the 

patient. This may have led to some patients being categorized differently than their self-

identified racial and ethnic group. However, in the context of studying disparities, the 

perception of patients’ race and ethnicity may be more important than patients’ self-

classification.

Conclusions

Our findings suggest that there are racial disparities in opioid administration to children with 

appendicitis, even after adjustment for potential confounders. More research is needed to 

understand why such disparities exist. This could help inform the design of interventions to 

address and eliminate these disparities and to improve pain management for all youths.
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At a Glance

• The purpose was to identify racial disparities in administration of analgesia, 

specifically opioid analgesia, to children diagnosed as having appendicitis in the 

emergency department using a large national database (the National Hospital 

Ambulatory Medical Care Survey).

• Only 56.8% of almost 1 million children evaluated in EDs who were diagnosed 

as having appendicitis received any analgesia, and only 41.3% received at least 1 

dose of opioid analgesia.

• In a multivariable model with adjustment for age, ethnicity, sex, insurance 

status, triage level, and pain score, black patients were significantly less likely to 

receive opioid analgesia than white patients (12.2% [95% CI, 0.1%–35.2%] vs 

33.9% [95% CI, 0.6%–74.9%], respectively; adjusted odds ratio = 0.2 [95% CI, 

0.06–0.8]).
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Figure 1. 
Predicted Probabilities for Analgesic and Opioid Administration by Race Stratified by Pain 

Score and Adjusted for Ethnicity

A, Moderate pain. B, Severe pain.
a Statistically significant difference in administration (P < .05).
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Figure 2. 
Adjusted Predicted Probabilities for Analgesia and Opioid Administration by Race Over 

Time

A, Any analgesia. B, Opioid analgesia. Adjusted for ethnicity, age, sex, insurance status, 

triage level, and pain score.
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Table 1

Demographic Characteristics of Study Population

Characteristic Value (95% CI)

Age, mean, y 13.5 (12.9–14.1)

Male, % 64.8 (58.1–71.5)

Race, %

  White 86.6 (82.0–91.1)

  Black 8.8 (4.9–12.6)

  Asian 3.1 (0.9–5.3)

  Other 1.5 (0.1–2.9)

Ethnicity, %

  Hispanic 22.4 (15.8–28.9)

  Non-Hispanic 77.6 (71.1–84.2)

Insurance status, %

  Private 60.6 (52.8–68.3)

  Public 27.0 (19.4–34.6)

  None 12.4 (7.3–17.7)

Triage acuity level, %

  Immediate/emergent 18.2 (10.9–25.5)

  Urgent 49.2 (41.1–57.4)

  Semiurgent 26.1 (18.4–33.8)

  Nonurgent 6.5 (3.1–9.9)

Pain score, %

  None 2.6 (0.1–6.0)

  Mild 6.4 (2.8–9.9)

  Moderate 40.9 (33.4–48.3)

  Severe 50.1 (42.9–57.2)

Geographic region, %

  Northeast 20.5 (13.8–27.2)

  Midwest 24.2 (16.6–31.9)

  South 30.5 (22.4–38.6)

  West 24.8 (17.7–31.9)

Emergency department type, %

  General 91.7 (86.8–96.6)

  Pediatric 8.3 (3.4–13.2)
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Table 2

Unadjusted Analgesia Administration and Opioid Administration by Race

Race

Proportion Receiving, % (95% CI)

Any Analgesia

Type of Analgesia

Nonopioid Opioid

White 57.0 (49.2–64.8) 13.9 (13.4–14.6) 43.1 (34.6–51.4)

Black 54.8 (34.3–75.3) 34.1 (29.0–39.3) 20.7 (5.3–36.0)
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Table 3

Multivariable Analysis of Overall Analgesia and Opioid Administration by Racea

Any Analgesia Administration Opioid Administration

Race

Predicted
Probability, %
(95% CI) AOR (95% CI)

Predicted
Probability, %
(95% CI) AOR (95% CI)

White 48.3 (12.2–84.4) 1 [Reference] 33.9 (0.6–74.9) 1 [Reference]

Black 42.0 (2.9–81.0) 0.7 (0.3–1.8) 12.2 (0.1–35.2) 0.2 (0.06–0.8)

Abbreviation: AOR, adjusted odds ratio.

a
Adjusted for ethnicity, age, sex, insurance status, triage level, and pain score.
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