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Introduction: Exposure to poor air quality has been associated with the development of asthma, increases in the severity of asthma
exacerbations, and increases in the utilization of health care resources in children. Traffic-related air pollution and nitrogen dioxide
represents significant risk factors for pediatric asthma development. Pollutants that are considered the greatest impact on human health
are particulate matter (PM). PM can be measured as PM2.5 and PM10, where 2.5 or 10 represents the diameter size of particles in
microns. The smaller the PM the more likely particles penetrate to the lower respiratory system, exacerbating bronchitis and other
lung disease. Both long-term and short-term exposure to levels of air pollution can impact respiratory health in children. Although
studies have recently examined the ambient air quality exposure on children in primary care settings, to our knowledge there is no
research on the epidemiology of air quality exposure among pediatric patients undergoing anesthesia and surgery care. Understanding
the long- and short-term exposure variation in air quality over space and time will enable future studies on the subsequent impact on
perioperative outcomes such as respiratory adverse events.
Methods: Following IRB approval, we conducted a retrospective study of all pediatric patients receiving elective urologic surgery £5
years of age at a freestanding quaternary care children’s hospital from 1/2019 to 11/2021. Patient demographic data, including street
level address were abstracted from electronic health records at the time of procedure and from the enterprise data lake. Patient EHR
addresses were geocoded to the street address level, and spatial data linkage methods were used with various air quality metrics from
the year 2019. Air quality exposures of interest included PM2.5 and PM10 modeled to small areas of geography. Data was obtained from
a collaboration with Plume Labs. Analysis was conducted utilizing R, SAS, and ArcGIS Pro. Interactive maps were created to
visualize geographic variation of air quality exposure across space in the greater Los Angeles region.
Results: Our study included 2,503 unique pediatric patients that represented at total of 3,454 unique anesthetic cases. The mean age
was 1.9 years with a median age of 1.5 years. The most common self-reported race was White (19.5%), followed by Black (7.5%),
Latino/a/x (7.4%), and Asian (6%). However, as a self-reported race, the “Other” (37.3%) and “Unknown” (13.3%) categories
represented the largest number of responses. There was a similar reported number of Hispanic (21%) and non-Hispanic (21.5%)
patients in our cohort with the rest an ethnicity of “Unknown” (57.6%). The mean PM2.5 exposure for all patients was 10.4 microns
with a standard deviation of 0.82 microns. The mean PM10 annual ambient exposure at the residential address was 29 microns with a
standard deviation of 2.9 microns. Large variation in other measures of ambient air quality were also found across our pediatric
anesthesia patient cohort. Figure 1 is a spatial representation of the patients and their annual exposure to PM2.5 by quintile in the year
2019.
Discussion: We successfully linked a large population of pediatric patients receiving anesthesia for elective surgery and their annual
exposure to ambient air quality at small areas of geography. Leveraging EHR data with geospatial analytics can augment our
understanding of the environmental exposures that may impact the delivery of perioperative care. We found that large variation of
annual ambient air quality exposure exists in our pediatric patients undergoing general anesthesia within our city. Our study represents
an application of geospatial analysis and population data linkage techniques to understand the epidemiology of air quality exposure in
children undergoing general anesthesia.
Figure 1. Annual ambient air quality exposure (PM2.5) for a cohort of pediatric anesthesia patients in the Los Angeles (n=2,503)
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