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control for these patients,6 so the identification 
of these factors could reveal strategies to 
minimize post-operative narcotic exposure.

Methods
Data was obtained from the Pediatric Health 

Information System (PHIS), an administrative 
database consisting of patient encounters 
across 52 pediatric hospitals. Patients aged 
0-21 years with SCH fractures who presented 
to an emergency department from 2012 to 
2021 and received non-operative management 
were included. The primary outcome of 
interest was whether or not patients were 
prescribed an opioid prescription. We also 
extracted and assessed predictors for opioid 
use including age, sex, race, ethnicity, primary 
payer, Childhood Opportunity Index (COI), 
and geographic region.

Descriptive statistics were tabulated, and 
bivariate analysis was conducted using chi- 
square. Overall and regional trends for opioid 
prescription were assessed by multivariate 
logistic regression. A mixed-effects logistic 
regression was utilized to account for hospital-
level variation. All analysis were conducted 
on STATA version 17 (College Station, TX).

Results
In total, 35,452 children (52% male) with 

a mean age of 5.7  2.8 years were included 
for analysis. About one-third of patients 
(10,731; 30.2%) were prescribed at least one 
dose of opioids. After accounting for hospital-
level characteristics, White patients were 
significantly more likely to receive opioids 
(OR 1.1, p0.016), while those with public 
insurance were less likely (OR 0.85, p0.001). 
Kids from moderate, high, and very high 
COI regions were significantly more likely to 
receive opioids compared to very low COI 
regions (OR 1.1-1.2).

Additionally, older children (5-13 years) 
were significantly more likely to be prescribed 
more opioids compared to younger children 
(1-5 years) (OR 1.4, p0.001). No differences 

Introduction
Overprescribing opioids is a well-known 

clinical and public health issue, for which 
there is a clear need for improved opioid 
stewardship1. Previously proposed solutions, 
such as multimodal pain therapy, prescription 
monitoring, and improved prescriber 
education, are well described in the literature2. 
Nevertheless, there continues to be a surge 
in opioid misuse. In the pediatric population, 
increased opioid misuse has been identified 
among both patients receiving opioids and 
their peers3,4. Prior research has found a 
33% increased risk of opioid misuse in high 
school seniors following legitimate opioid 
prescriptions5.

Among children, supracondylar humerus 
(SCH) fractures are one of the most common 
types of fractures treated6. These fractures 
are often treated with closed-reduction 
percutaneous pinning, depending on the 
degree of displacement. Nevertheless, such 
injuries also require the appropriate analgesia 
for patient comfort, while also keeping in 
mind the safety of the patient.

To minimize opioid misuse, researchers 
have studied the most beneficial post-
operative analgesic strategies for patients. 
Nelson et al. examined pain scores in eighty-
one patients following percutaneous fixation 
and found that pain levels and opioid usage 
decrease to a clinically unimportant level by 
post-operative day 3, leaving the prescription 
of 7 doses to be ideal for adequate analagesia.2 
Swanson and colleagues found no difference 
in the treatment of post-operative pain with 
acetaminophen compared to narcotics7. 
Such studies have helped identify aspects 
where providers can minimize the misuse 
of narcotics, but there seems to be lack of 
standardization not only between procedures 
but also hospital systems.

In this study, we examined the hospital- 
and patient-level factors that predict opioid 
prescriptions following non-operative 
treatment of SCH fractures. Non-opioid pain 
management may provide sufficient pain 
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administrative database, which may have coding errors 
despite rigorous data quality checks in place.

due to region or sex were found statistically significant. 
Results are further described in Table 1 and Table 2.

Discussion
In this study, we found that the prescription of opioids 

following non-operative management of SCH fractures 
depended on both patient- and hospital-level factors. 
Patients were treated differently by age, ethnicity, race, COI, 
and primary payer even after adjusting for hospital-level 
differences. Additionally, even though non-opioid pain 
management using acetaminophen or ibuprofen provides 
sufficient pain control for treating operative SCH fractures, 
almost one-third of patients treated non-operatively were 
prescribed opioids.

Our results showed that White patients and children 
with higher COI are more likely to receive opioids, 
indicating that prescription pattern disparities may be 
harming the portion of the population that has historically 
had better access to healthcare. This result is concerning 
given evidence for racial disparities in both orthopedic 
surgery8-10 and emergency medicine11-13. These differences 
could be produced by several mechanisms. First, it is 
vital to consider the potential for structural barriers14 and 
provider bias15 to limit access to opioids. However, the role 
of parental attitudes towards pain management decisions 
may also need to be assessed.

White parents—who are themselves more likely to 
receive opioids11,16—may specifically request them17, 
increasing utilization rates and potentially unnecessary 
exposure. Creating evidence-based pain management 
pathways may aid in ensuring sufficient pain control 
and build trust that stronger medications will be used if 
necessary18. Additionally, actively partnering with families 
on pain management could help tailor pain control for 
their child19.

Our study also found that the patients with commercial 
insurance were more likely to receive opioids than patients 
with non-commercial insurance. This is in concordance 
with prior studies, which have demonstrated that patients 
with a lower socioeconomic status may receive less pain 
medications20, face longer delays for surgery8,21, and have 
reduced access to care22-24. Similarly, Joynt et al. found 
that adult patients from low SES neighborhoods were 
less likely to receive opioids than those from high SES 
neighborhoods11. However, it is possible that parents with 
commercial insurance feel comfortable specifically asking 
for opioid pain management, as they felt more confident it 
would be covered financially. Future work should identify 
how health insurance and family finances may drive pain 
management.

This study has several limitations. Our findings’ 
generalizability may be limited by only including tertiary-
care facilities from urban settings. However, past research 
has demonstrated similar opioid prescription patterns 
in urban and rural settings25,26. Finally, PHIS is an 

Table 1. Descriptive Statistics of the Sample of Patients 
Presenting with Supracondylar Humerus Fractures 

(n42497).
Variable N (%)
Received Opioids n (%) 25040 (59)
Age, n (%)

Adolescence (13-18) 824 (2)
Late Childhood (5-12) 21771 (51)
Early Childhood (1-5) 19647 (46)
Infancy (0-1) 255 (1)

Gender, n (%)
Male 22030 (52)
Female 20465 (48)
Missing 2 (1)

Ethnicity, n (%)
Not Hispanic or Latinx 20367 (48)
Hispanic or Latinx 13283 (31)
Missing 8847 (21)

Race, n (%)
White 26392 (62)
Black 5422 (13)
Other 6963 (16)
Missing 3720 (9)

Payer, n (%)
Non-Commercial 20739 (49)
Commercial 13759 (32)
Missing 7999 (19)

Disposition
Discharged Home 31954 (75)
Not Discharged Home 2072 (5)
Missing 8471 (20)

Region, n (%)*
Northeast 2904 (7)
Midwest 11885 (28)
South 17740 (42)
West 9968 (23)

Percent Commercial Insurance, n (%)*†
1st Quintile [0,24.6) 9389 (22)
2nd Quintile [24.6,34) 7856 (18)
3rd Quintile [34,43.7) 8607 (20)
4th Quintile [43.7,55.7) 10364 (24)
5th Quintile [55.7,1.01) 6281 (15)

Number SCH Cases Admitted, n (%)*†
1st -3rd Quintiles [0,0) 21186 (50)
4th  Quintile (0,1] 6276 (15)
5th Quintile (1,162] 15035 (35)
SCH Cases, n (%)*
1st Quintile (0,29] 1951 (5)
2nd  Quintile (29,51] 4012 (9)
3rd  Quintile (51,75] 6289 (15)
4th Quintile (75,117] 9458 (22)
5th  Quintile (117,400] 20787 (49)
Year, median (IQR) 2012 (6)
Bolded estimates have 95% credible intervals that do not include the null; *Hospital-level variables 
presented for each patient; † Values presented from the first imputed data set.
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research should aim to identify strategies to limit opioid 
prescriptions in cases where non-opioid pain management 
is sufficient.
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Table 2: Fixed Effects from Hierarchical Bayesian Model 
Predicting Receipt of Opioids after Supracondylar 

Humerus Fracture (n=42497)

Variable
Odds Ratio 
Est. [95%CI]

Age, n (%)
Adolescence (13-18) Reference
Late Childhood (5-12) 1.07 [0.91, 1.26]
Early Childhood (1-5) 0.83 [0.7, 0.97]
Infancy (0-1) 0.32 [0.23, 0.44]

Gender, n (%)
Male Reference
Female 0.96 [0.92, 1]
Missing

Ethnicity, n (%)
Hispanic or Latinx 0.91 [0.85, 0.98]
Missing

Race, n (%)
White Reference
Black 0.68 [0.64, 0.73]
Other 0.95 [0.89, 1.02]
Missing

Payer, n (%)
Non-Commercial Reference
Commercial 1.12 [1.05, 1.17]
Missing
Disposition
Discharged Home Reference
Not Discharged Home 3.11 [2.71, 3.57]
Missing

Region, n (%)
Northeast Reference
Midwest 1.38 [0.61, 3.06]
South 1.58 [0.73, 3.42]
West 1.15 [0.5, 2.61]

Percent Commercial Insurance†
1st Quintile [0,24.6) 0.84 [0.68, 0.998]
2nd Quintile [24.6,34) 0.96 [0.82, 1.16]
3rd Quintile [34,43.7) Reference
4th Quintile [43.7,55.7) 1.01 [0.9, 1.14]
5th Quintile [55.7,1.01) 0.96 [0.86, 1.08]

Number SCH Cases Admitted†
1st -3rd Quintiles [0,0) Reference
4th  Quintile (0,1] 1.01 [0.92, 1.12]
5th Quintile (1,162] 0.85 [0.75, 0.94]

SCH Cases
1st Quintile (0,29] 1.12 [0.92, 1.36]
2nd  Quintile (29,51] 0.94 [0.83, 1.08]
3rd  Quintile (51,75] Reference
4th Quintile (75,117] 0.89 [0.8, 0.98]
5th  Quintile (117,400] 0.97 [0.84, 1.13]

Year, median (IQR) 0.93 [0.9, 0.97]
Bolded estimates have 95% credible intervals that do not include the null; *Hospital-level variables 
presented for each patient; † Values  presented from the first imputed data set.

Conclusion
Patients with historically better access to healthcare, 

including White, non-Hispanic patients with commercial 
insurance from high COI areas, are more likely to receive 
opioids following non-operative SCH fractures. Future 
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