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Introduction
• Vaccine surveillance has been a longstanding priority and is currently highlighted as 

a goal in Healthy People 2030. Vaccinating children within the first 24 months of life 
promotes wellbeing at this critical developmental period, while reducing the 
incidence of vaccine preventable diseases and disease outbreaks. 

• In the United States, there is a rising rates of vaccine exemptions for kindergarteners, 
which reflects the growing number of vaccine hesitant parents. 

Objectives
• To investigate the geographic variation in routine vaccination during the first two years 

of life among children born during the COVID-19 pandemic compared to children 
born in the two years prior.

Methods
• A cross-sectional study design was employed using the Inovalon closed claims 

database for medical, pharmacy, and enrollment data from January 1, 2018 to 
December 31, 2023. Children with commercial covered lives were included in this 
analysis. Avalere spatially aggregated data to the ZIP-3 level for the Inovalon closed 
claims prior to calculating area-specific period prevalence. 

• Two separate sets of geographic heatmapping were generated for children born after 
the pandemic (2022-2023), during the pandemic (2020-2021), children born prior to 
the COVID-19 pandemic (2018-2019). 

• ZIP-3 level was  mapped to ZIP-5 level for geographic mapping in Tableau, in which 
the area-specific period prevalence was averaged across ZIP5 and over years in the 
pre-pandemic, pandemic, and post-pandemic period. 

• Geographic heatmapping was performed to visualize the prevalence of children that 
had completed the 7-vaccine series by 24 months. For this dataset, we looked each 
vaccine separate for 6 out of 7 primary vaccine series including at least one dose of 
DTaP, poliovirus (polio) vaccine, Hib, HepB, Var, and PCV. Linear mixed model was 
performed to conduct an unadjusted ecological analysis to compare mean vaccine 
rates between urban, suburban and rural regions, with a random effect for state. 
2020 population density measures were used to classify urbanicity (urban: > 1,000, 
suburban: 500-1,000, rural: <500 people per square mile).

Results
• Overall, vaccine rates for the primary 6/7 vaccine series are similar between urban, 

suburban and rural regions. Some difference is seen in prevalence rates for 
vaccination among one year infants between urban and rural.

• Polio, VAR, HIB, and mostly DTAP vaccine rates are relatively similar between pre-
pandemic, pandemic, and post-pandemic periods.

• HepB vaccine rates had slightly higher rates seen in urban populations compared to 
sub-urban and rural, but with greatest difference seen with rural (p < 0.001).

• In 2020, lower vaccine rates for PCV was seen in urban regions compared to rural 
regions, whereas lower vaccine rates in rural regions as compared to urban regions in 
2021 and 2022 (p < 0.001). 2023 vaccine rates similar for PCV. 

• Slightly higher vaccine rates seen for urban in 2019 for DTAP compared to rural (p < 
0.001).  

• Slightly higher VAR rates in post-pandemic period among urban compared to rural 
regions (p < 0.001). 

Table 1: The Proportion of Urban, Rural, and Sub-Urban Infants From Commercial Plans In 
An Administrative Claims Database That Receive Vaccines in 2020-2021, By Vaccine Type

Conclusions
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Figure 1: Select Vaccine Heat Map Example (Pandemic/Post Pandemic)
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• There is some suggestion of geographic variation in routine vaccination during 
the first two years of life among children born from a recent lookback on claims. 

• We urge caution in interpreting our results due to the limitations of unadjusted 
ecological analyses that did not adjust for potential confounding factors.

• Other limitations including use of geographic cross-walking using ZIP3 and state. 
Regions with <10 observations were obscured. 

• There seems to be a general upward trend in rates, but it is unclear whether this 
is due to improved data collection, public health efforts, or possibly random 
chance.
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