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INTRODUCTION: 
Long bone fractures account for 10-25% of all pediatric injuries. Among those fractures treated with surgery, there are 
many factors that can affect postoperative healing. Some of these factors are directly related to socioeconomic status 
(SES). This study uses median household income (MHI) and childhood opportunity index (COI) as a proxy for SES. COI 
quantifies and maps the quality of resources and conditions available to children based on the neighborhood in which they 
live. The goal of the current study is to evaluate the relationship between SES and time to union in pediatric patients with 
long bone fractures. 
METHODS: 
A retrospective review of pediatric long bone fractures between January 2010 and July 2020 at our Level I pediatric 
trauma center was conducted. Demographic and relevant medical data were collected. Patients were sorted into union 
and non-union groups. Time to union prior to and after 4 months was also examined. The zip code of each patient was 
collected and the MHI and COI of each zip code was identified. Groups starting at $20,000 and increasing by $10,000 
were created and patients were sorted into these groups by MHI. Comparisons of the collected variables across income 
group and union status were conducted. Multiple regression analysis was used to determine the independent effect of 
each variable on time to union. 
RESULTS: 
Initially 1018 patients were identified. Patients with non-extremity fractures, incomplete demographic information, or who 
were treated without surgery were excluded. 395 patients were included in statistical analysis. Demographic information 
can be viewed alongside the distribution of MHI in Table 1. There was a wide distribution of long bone fractures within this 
sample, which can be viewed in Table 2. Demographic information and distribution of long bone fractures were stratified 
by union, non-union, union achieved in less than 4 months, and delayed union achieved in greater than 4 months. Data 
showed no significant difference in sex, race, ethnicity, and fracture location across any of these groups or across any 
income brackets. 
As shown in Table 3, COI and MHI were significantly higher in the union group than the non-union group. Further, COI 
and MHI were significantly higher in the group that reached union before 4 months compared to the group that reached 
union after more than 4 months. 
Linear and logistic regression models showed that as MHI decreases by $10,000, time to union increases by 9.6 days and 
as the COI decreases by 10 units, time to union increases by 6.8 days (p < .001). Furthermore, as the MHI decreases by 
$10,000, odds of union taking longer than 4 months increases by 29%, and as the COI decreases by 10 units, odds of 
union taking longer than 4 months increases by 19% (p < .001). As MHI increases by $10,000, odds of union increase by 
2.6% (p < .012), and as COI increases by 10 units, odds of union increase by 10.7% (p < .032). The relationship of MHI 
and COI to time to fracture union is shown in Figures 1-3. 
DISCUSSION AND CONCLUSION: 
Our results from this study indicate that timely fracture union is seen more often in pediatric patients who have a higher 
child opportunity index and come from zip codes with higher median household incomes. In addition, this study found 
children with higher COI and from higher SES groups have higher odds of achieving union. 
Nutrition is one potential mediator for this effect. There are a multitude of studies that link lower SES to malnutrition, 
vitamin D deficiency, calcium deficiency, poorer diabetes control, and poorer overall health when compared to higher SES 
patients. Lower SES patients also face many challenges in accessing healthcare, especially financial and transportation 
issues. 
In conclusion, this is the first study to investigate the relationship between SES and time to union in pediatric patients. 
There is a significant relationship between SES and time to union in surgically treated pediatric fracture patients.



 
 

 

 

 

 

 


