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Abstract

Introduction: Pediatric postoperative opioid prescribing has come under scrutiny as a result of 

the ongoing opioid epidemic. Previous research has demonstrated that African American adults 

are less likely to receive analgesics, particularly opioids, after surgery, even after controlling for 

pain severity. We sought to examine racial disparities in the filling of opioid prescriptions by 

pediatric surgical patients after cholecystectomy.

Methods: We studied patients aged 1 to 18 years of age who were enrolled in Ohio Medicaid and 

underwent cholecystectomy. Procedures performed in January 2013 - July 2016 were included. 

The percentage of patients who filled a postoperative opioid prescription within 14 days of their 

procedure was compared between black and white patients using log binomial regression models 

fit using generalized estimating equations to account for patient clustering within hospitals.

Results: We identified 1277 patients who underwent a cholecystectomy. In unadjusted analyses, 

black children were significantly less likely than white children to fill an opioid prescription 

postoperatively (74.9% vs 85.7%, p<0.001). After adjustment for patient-level clinical and 

demographic characteristics, we found that black children treated at non-children’s hospitals in 

large/medium sized urban counties were significantly less likely to fill an opioid prescription after 

cholecystectomy when compared to white children treated at urban children’s hospitals or to white 
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children treated in non-children’s hospitals in either large/medium urban counties or other 

counties. However, this association was partly explained by a longer average length of stay among 

black children.

Conclusions: Black children who undergo cholecystectomy at urban non-children’s hospitals 

are less likely to fill a postoperative opioid prescription than white children who undergo 

cholecystectomy at those same hospitals or other hospitals. Further research is needed to identify 

whether this disparity is due to a lower rate of opioid prescribing or a lower rate of prescription 

filling.
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Introduction

Previous studies have demonstrated racial disparities in pain management in adults in a 

variety of settings (1–5). In children, similar findings of racial disparities have been shown 

in treatment for acute pain when patients present to the emergency department with long 

bone fractures and appendicitis (6, 7). However, little is known about whether disparities 

exist in prescribing patterns for outpatient postoperative opioid use. Laparoscopic 

cholecystectomy is a common surgical procedure in adults that results in moderate 

postoperative pain typically treated with opioids (8, 9). In children, there is an increasing 

incidence of gallbladder disease, and along with it, a rise in the number of cholecystectomies 

performed (10, 11). Pain levels and pain medication prescribing after pediatric 

cholecystectomy have not been reported in population-based studies. Based on evidence 

from adult studies, we hypothesized that opioids are frequently prescribed and that black 

children are less likely than white children to fill an opioid prescription after 

cholecystectomy.

Methods

Data Source and Study Population

This study used Ohio Medicaid claims data from January 2013-August 2016. The 

Institutional Review Board at Nationwide Children’s Hospital approved this study as 

minimal risk with a waiver of written consent. Health care claims and enrollment data on all 

Ohio Medicaid/Children’s Health Insurance Program (CHIP) enrollees under 19 years of age 

were available. During the study period, all children in families with incomes up to 206% of 

the federal poverty level were eligible for Medicaid/CHIP in Ohio (12). Data from a total of 

2,028,130 unique children aged 0 to 18 years were available. We identified children aged 

1-18 years who underwent either open or laparoscopic cholecystectomy. These procedures 

were identified by searching for professional (physician) claims containing Current 
Procedural Terminology (CPT®) codes 47562, 47563, 47564, 47600, 47605, 47610, 47612, 

or 47620. In order to include a relatively consistent set of surgeons and other postsurgical 

opioid prescribers throughout the entire study period, we excluded children who underwent 

surgery outside of Ohio or who were operated on by a surgeon not based in Ohio. Because 
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the study aimed to examine disparities in the receipt of postsurgical opioids between black 

and white children, we also excluded children with missing race or a race other than black or 

white. We also excluded patients who underwent other major abdominal surgical procedures 

on the same day as cholecystectomy. Such procedures included liver biopsy (CPT 47000, 

47001), hepatectomy or liver lobectomy (CPT 47120, 47122, 47125, 47130), liver transplant 

(CPT 47135, 47140, 47141, 47142), pancreatic transplant (CPT 48550, 48554), bariatric 

surgery (13), or splenectomy (CPT 38120, 38100). Finally, in order to capture all opioid 

prescription fills within 14 days of surgery, we excluded children not covered by Ohio 

Medicaid in the month after their surgery. Due to the nature of the claims database, 

information is not available on prescriptions written, so our analysis focused on the outcome 

of opioid prescription filling.

Patient and Institutional Characteristics

We evaluated several patient and institution-level characteristics as potential confounders of 

the association between patient race and the filling of an opioid prescription after pediatric 

cholecystectomy. Characteristics were selected for evaluation based on their availability in 

the claims database and their reported associations with postsurgical opioid prescribing in 

previous studies (2, 14, 15). In addition to patient race, other patient level factors evaluated 

included age, sex, surgical approach (open or laparoscopic), postoperative length of stay, and 

a diagnosis of sickle cell disease. The institution-level characteristics examined were 

children’s hospital status and urban/rural location. Members of the Children’s Hospital 

Association were considered children’s hospitals. All children’s hospitals in Ohio are either 

freestanding or, if not freestanding, still bill as a distinct entity from the general acute care 

hospital in which they are located. Therefore, procedures performed in children’s units 

within general acute care hospitals were identifiable. The only exception was Cleveland 

Clinic Children’s, which could not be distinguished from the main campus Cleveland Clinic 

in the Medicaid claims data. Thus, all pediatric cholecystectomies performed in this hospital 

were assumed to have been performed in Cleveland Clinic Children’s. Urban/rural location 

was defined using the National Center for Health Statistics 2013 county-level urban/rural 

classification scheme (16). In this scheme, counties in metropolitan statistical areas (MSA) 

with populations of 1 million or more that contain the principal city of the MSA are 

considered large central metro counties. Counties in MSAs with populations of 1 million or 

more that do not contain the principal city of the MSA are considered large fringe metro 

counties. Counties in MSAs with populations of 250,000 to 999,999 are medium metro 

counties. Counties in MSAs with populations less than 250,000 are small metro counties. 

Counties in micropolitan statistical areas are micropolitan counties, and all other counties 

are considered noncore. All children’s hospitals in Ohio are located in large central or 

medium metro counties as defined by this classification scheme.

Outcome Definition

The outcome of interest in this study was whether a patient filled an opioid prescription 

within 14 days after cholecystectomy. To identify opioid prescription fills, we searched 

outpatient pharmacy claims for the national drug codes (NDCs) that represent opioids 

according to the Centers for Disease Control and Prevention (17).
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Statistical Analysis

Frequencies and percentages or medians and interquartile ranges were used to describe 

patient and institutional characteristics overall as well as by patient race and whether an 

opioid prescription was filled. Nearly all included black children were treated at hospitals 

located in large central metropolitan and medium sized metropolitan counties, and black 

children were also much more likely to receive their care at a children’s hospital. Therefore, 

we relied on a combined exposure variable that took into account patient race, hospital 

location, and children’s hospital status in our multivariable regression analyses. This 

combined exposure variable allowed us to eliminate confounding of racial differences in 

postsurgical opioid prescription filling by these institutional characteristics, and enabled us 

to include institutions that performed cholecystectomies in no or few black children. 

However, the use of this composite variable did require us to exclude from regression 

analyses twelve black children who were treated outside of large central and medium 

metropolitan counties. The probability of filling an opioid prescription after surgery was 

modelled using log binomial regression models fit using generalized estimating equations to 

account for patient clustering within institutions. In addition to the combined patient race/

hospital type exposure variable that was of primary interest, all other preoperative patient 

characteristics evaluated were included in the multivariable model. Differences in rates of 

opioid prescription filling by patient race, children’s hospital status, and hospital location 

were evaluated as relative differences (probability ratios). Lastly, because some opioid 

prescriptions filled within 14 days of surgery may not have been for postoperative pain, 

particularly among children with sickle cell disease, we reran all analyses examining only 

opioid prescriptions filled within 3 days of surgery. All statistical analyses were conducted 

using SAS Enterprise Guide 7.15 (SAS Institute Inc., Cary, NC). Two sided p values less 

than 0.05 were considered statistically significant.

Results

We included 1277 children covered by Ohio Medicaid who underwent a cholecystectomy in 

Ohio during the study period (Figure 1). In unadjusted analyses, there were significant 

differences in patient and institution level characteristics between patients who did and did 

not fill an opioid prescription (Table 1). Notably, only 74.9% of black children filled an 

opioid prescription postoperatively as compared to and 85.7% of white children (p<0.001). 

In addition, children who filled an opioid prescription were slightly older, had shorter 

lengths of stay, were less likely to have sickle cell disease, and were more likely to be treated 

at a hospital in a rural county or at a non-children’s hospital (Table 1). There were also 

several differences in both patient-level and institution-level characteristics between black 

and white pediatric cholecystectomy patients: black children were slightly younger, had 

longer lengths of stay, were more likely to be treated at a hospital in a large or medium-sized 

metro county, and were more than twice as likely as white children to be treated in a 

children’s hospital (Table 2).

After creating a composite variable defined by patient race, hospital location, and children’s 

hospital status, we found that black children treated at non-children’s hospitals in large or 

medium-sized metro counties were the least likely to fill an opioid prescription (Table 3). In 
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multivariable regression analyses, we found that that black children treated at children’s 

hospitals were not significantly less likely to fill an opioid prescription than white children 

treated at children’s hospitals (probability ratio=0.97, p=0.41) (Table 4). However, black 

children treated at non-children’s hospitals were significantly less likely to fill an opioid 

prescription when compared to white children treated at children’s hospitals or non-

children’s hospitals regardless of their location. Other factors independently associated with 

a higher rate of opioid prescription filling included older age and discharge on the same day 

or day following surgery (Table 4). A sensitivity analysis examining opioid prescription 

filling within 3 rather than 14 days of cholecystectomy yielded similar results to our analysis 

of opioid prescription filling within 14 days of cholecystectomy.

Discussion

This study demonstrates that a racial disparity exists in opioid prescription filling after 

pediatric cholecystectomy. Black children who are treated at urban non-children’s hospitals 

are significantly less likely to fill an opioid prescription than white children treated in the 

same hospitals or in urban children’s hospitals or non-urban general acute care hospitals. 

Whether or not opioids are necessary for the majority of pediatric patients after 

cholecystectomy is unclear, but the existence of a disparity in the receipt of postoperative 

opioids that is not driven by clinical factors is concerning.

Previous studies have demonstrated the existence of racial disparities in in-hospital pain 

management in children. In a study by Sadhasivam et al. that examined black and white 

children undergoing tonsillectomy, it was found that black children reported significantly 

more postoperative pain as evidenced by higher pain scores (18). This study also found that 

black children received higher doses of opioid medications as compared to white children. 

This is in contrast to a study by Goyal et al. that examined racial disparities in pain 

management in children undergoing treatment for acute appendicitis in the emergency 

department. This study found no differences in severity of illness or pain scores by race, but 

did find that black children were significantly less likely than white children to receive an 

opioid in the emergency department (7). In a broader study by Pletcher et al. that examined 

differences in opioid prescribing for patients of all ages who presented to the emergency 

department with pain, it was found that white patients were significantly more likely to 

receive an opioid prescription at discharge (14).

Similar to the study by Pletcher et al., we examined outpatient opioid prescribing in the 

acute setting. We found that black children treated at non-children’s hospitals were less 

likely to fill an opioid prescription than white children regardless of their treatment location. 

We also found that children with a shorter length of stay and older children were more likely 

to fill an opioid prescription. It is likely that patients who had longer lengths of stay received 

opioids in the hospital, and their pain may have largely resolved by the time of discharge, 

thus leading to a lower fill rate. It is unclear why black patients had longer postoperative 

lengths of stay overall, but this difference may be related to patient disease severity or 

comorbidities. Racial disparities in access to surgical care lead to greater disease severity at 

the time of presentation, as has been shown previously in a variety of illnesses (19).

Lawrence et al. Page 5

J Surg Res. Author manuscript; available in PMC 2021 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Though racial disparities in the receipt of opioids after surgery are concerning, another 

concern among all surgical patients is the overprescribing of opioids. Previous studies in 

adults have shown significant variation and excess prescribing of opioids after routine 

surgery. One recent study that examined opioid prescribing and patient opioid use after five 

common outpatient surgical procedures found that only 28% of prescribed pills were taken 

(20). Another study of patients undergoing urologic surgical procedures found that 67% of 

patients had excess opioids prescribed (21). Due to a lack of information on clinical details 

and pain medication in the database used for our study, we are unable to determine whether 

the rates of opioid prescribing we found represent over-prescribing or under-prescribing. 

However, based on previous studies, there likely was some overprescribing in our study 

cohort, and our results indicate this may have disproportionately affected white children. 

Previous studies have demonstrated that white children are more likely to receive opioids 

when compared to black or other racial/ethnic minority children (22, 23). However, these 

studies are also unable to comment on whether over- or under-prescribing occurred due to a 

lack of clinical details. Goyal et al. looked at overall analgesia and opioid prescribing in the 

setting of pediatric acute appendicitis and found that after accounting for pain level, black 

children were less likely to receive opioid analgesia in the emergency department than white 

children, but there was no difference in overall rates of analgesic use by race (7). Further 

research is needed to understand the various patient and provider-level characteristics that 

may drive racial disparities in opioid prescribing and use.

Due to the nature of the data source used, this study had several limitations. We could look 

only at rates of postoperative opioid prescription filling. Therefore, we could not determine 

whether the detected disparity was driven by a lower rate of opioid prescribing or a lower 

rate of filling of received prescriptions among black children. Additionally, clinical details 

such as pain levels were not available. These types of data are needed for future research 

examining potential disparities in pain treatment in pediatric surgical patients. Lastly, 

because we had data only through August 2016, we were unable to examine the impact of 

Ohio’s August 2017 law limiting the quantity of postoperative opioids that can be prescribed 

(24). Future research should examine the impact of this policy and other similar policies at 

the state or health system level on racial disparities in the receipt of postoperative opioids.

Conclusion

Our study identified a racial disparity in opioid prescription filling after pediatric 

cholecystectomy, with black children treated at urban non-children’s hospitals being 

significantly less likely to fill an opioid prescription than white children, though this 

disparity was partly explained by a longer average length of stay among black children. 

Further research is needed to fully identify the sources of this disparity.
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Figure 1. 
Cohort development
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Table 1.

Characteristics of cholecystectomy patients and their treating institutions, by opioid prescription fill status

Variable
Overall

(N=1277)
No Opioid within 14 days

(N=202)
Opioid fill within 14 days

(N=1075) P

Age in years, median (Q1, Q3) 16 (14, 17) 16(13, 17) 16(15, 17) 0.02

Race, n (%) <.001

 White 1094 (85.7) 156(77.2) 938(87.3)

 Black 183 (14.3) 46(22.8) 137(12.7)

Laparoscopic approach, n (%) 1253 (98.1) 190(94.1) 1063(98.9) <.001

Postoperative length of stay (days) 0 (0, 1) 1(0, 2) 0(0, 1) <.001

Sick cell disease, n (%) 38 (3.0) 12(5.9) 26(2.4) 0.007

Urban/Rural Classification of Hospital County, n (%) 0.07

 Large central metro 398 (31.2) 72(35.6) 326(30.3)

 Large fringe metro 93 (7.3) 13(6.4) 80(7.4)

 Medium metro 372 (29.1) 69(34.2) 303(28.2)

 Small metro 82 (6.4) 12(5.9) 70(6.5)

 Micropolitan 299 (23.4) 33(16.3) 266(24.7)

 Noncore 33 (2.6) 3(1.5) 30(2.8)

Teaching Hospital, n (%) 985 (77.1) 166(82.2) 819(76.2) 0.06

Children’s Hospital, n (%) 456 (35.7) 91(45.0) 365(34.0) 0.003
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Table 2.

Characteristics of cholecystectomy patients and their treating institutions, by patient race

Variable
Overall

(N=1277)
White

(N=1094)
Black

(N=183) P

Age in years, median (Q1, Q3) 16 (14, 17) 16(15, 17) 16(13, 17) <.001

Opioid Fill, n (%) 1075 (84.2) 938(85.7) 137(74.9) <.001

Laparoscopic approach, n (%) 1253 (98.1) 1076(98.4) 177(96.7) 0.13

Postoperative length of stay (days) 0 (0, 1) 0(0, 1) 1(1, 2) <.001

Sick cell disease, n (%) 38 (3.0) 0(0.0) 38(20.8) <.001

Urban/Rural Classification of Hospital County, n (%) <.001

 Large central metro 398 (31.2) 290(26.5) 108(59.0)

 Large fringe metro 93 (7.3) 90(8.2) 3(1.6)

 Medium metro 372 (29.1) 309(28.2) 63(34.4)

 Small metro 82 (6.4) 74(6.8) 8(4.4)

 Micropolitan 299 (23.4) 298(27.2) 1(0.5)

 Noncore 33 (2.6) 33(3.0) 0(0.0)

Teaching Hospital, n (%) 985 (77.1) 813(74.3) 172(94.0) <.001

Children’s Hospital, n (%) 456 (35.7) 337(30.8) 119(65.0) <.001
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Table 3.

Numbers and percentages of pediatric patients who filled an opioid prescription after cholecystectomy by race, 

hospital location and children’s hospital status

Procedure Percent filling an opioid 
prescription within 14 days P

b

Black children treated at non-children’s hospitals in large central metro and medium metro 
counties 38/52 (73.1)

<0.001

Black children treated at children’s hospitals in large central metro and medium metro 
counties 90/119 (75.6)

White children treated at non-children’s hospitals in large central metro and medium metro 
counties 226/262 (86.3) 

a

White children treated at children’s hospitals in large central metro and medium metro 
counties 275/337 (81.6) 

a

White children treated at non-children’s hospitals in other Ohio counties
437/495 (88.3) 

ab

a
P<0.05 vs. black children treated at non-children’s hospitals in large central metro and medium metro counties.

b
P<0.05 vs. white children treated at children’s hospitals and black children treated at either children’s or non-children’s hospitals.
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Table 4.

Multivariable model for the filling of a postoperative opioid prescription after cholecystectomy

Characteristic Probability Ratio (95% CI) P value

Patient race, hospital location, and children’s hospital status (composite variable)

 Black children treated at non-children’s hospitals in large central metro and medium metro 
counties ref ----

 Black children treated at children’s hospitals in large central metro and medium metro counties 1.13 (1.00-1.28) 0.06

 White children treated at non-children’s hospitals in large central metro and medium metro 
counties 1.15 (1.03-1.30) 0.02

 White children treated at children’s hospitals in large central metro and medium metro counties 1.16 (1.01-1.33) 0.03

 White children treated at non-children’s hospitals in other counties 1.16 (1.03-1.31) 0.02

Age group

 <13 ref ----

 13-15 1.11 (1.01-1.21) 0.02

 16-18 1.09 (0.99-1.20) 0.06

Postoperative length of stay (days)

 0 ref ----

 1 0.96 (0.89-1.03) 0.23

 2 0.82 (0.69-0.96) 0.02

 ≥3 0.76 (0.60-0.97) 0.02

Male 0.96 (0.90-1.03) 0.25

Laparoscopic procedure 1.30 (0.89-1.91) 0.18

Sickle cell disease 0.97 (0.78-1.20) 0.75
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