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Abstract

There are limited data on influenza vaccination coverage among pregnant people in the United
States during the coronavirus disease 2019 (COVID-19) pandemic. Within the Vaccine Safety
Datalink, we conducted a retrospective cohort study to examine influenza vaccination coverage
during the 2016-2017 through the 2021-2022 influenza seasons among pregnant people aged 18-
49 years. Using influenza vaccines administered through March each season, we assessed crude
coverage by demographic and clinical characteristics. Annual influenza vaccination coverage

Corresponding author: Stephanie Irving, MHS, Kaiser Permanente Center for Health Research, Portland, OR;

Stephanie.A.Irving@kpchr.org.
Each author has confirmed compliance with the journal’s requirements for authorship.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Irving et al.

Page 2

increased from the 2016-2017 season (63.0%) to a high of 71.0% in the 2019-2020 season.

After the start of the COVID-19 pandemic, it decreased to a low of 56.4% (2021-2022). In each
of the six seasons, coverage was lowest among pregnant people aged 18-24 years and among
non-Hispanic Black pregnant people. The 2021-2022 season had the lowest coverage across all
age and race and ethnicity groups. The recent decreases highlight the need for continued efforts to
improve coverage among pregnant people.

METHODS

There are limited data on influenza vaccination coverage among pregnant people in the
United States during the coronavirus disease 2019 (COVID-19) pandemic.12 We report
influenza vaccine coverage among pregnant people within the Vaccine Safety Datalink3
during the 2016-2017 through the 2021-2022 influenza seasons by demographic and
clinical characteristics.

Comprehensive methodology is provided in Appendix 1, available online at http://
links.lww.com/AOG/D258. Data for this analysis were obtained from eight Vaccine Safety
Datalink sites in six U.S. states (California, Colorado, Minnesota, Oregon, Washington, and
Wisconsin). This research was approved by the Centers for Disease Control and Prevention
and the IRBs of the participating Vaccine Safety Datalink sites. Influenza vaccination
coverage was evaluated retrospectively for the August—-March periods of the 2016-2017
through the 2021-2022 influenza seasons.

Each influenza season’s eligible population consisted of pregnant people aged 18-49

years. Pregnancies were identified using a validated Vaccine Safety Datalink algorithm,*
and patient age was determined as of August 1 each year. Pregnancies that ended in
spontaneous or induced abortion, pregnancies that ended before 14 weeks of gestation
regardless of the outcome, and pregnancies for which the Vaccine Safety Datalink algorithm
could not identify a pregnancy outcome were excluded from analyses. Additional inclusion
and exclusion criteria, as well as handling of pregnancies that spanned two seasons

and people with multiple pregnancies per season, are described in Appendix 1 (http://
links.lww.com/AOG/D258).

All influenza vaccines administered in the eligible study population were identified

from standardized Vaccine Safety Datalink files (Appendix 2, available online at http://
links.lww.com/AOG/D258). Influenza vaccines administered between July and March were
included in season-specific analyses, irrespective of the administration relative to pregnancy
(ie, before, during, or after pregnancy).

For each season, crude influenza vaccination coverage was calculated by dividing the
number of pregnant people vaccinated by the total number of pregnant people. Coverage was
calculated by age group, self-reported race and ethnicity, health care utilization, pregnancy
comorbidities or complications, and conditions associated with increased risk of severe
illness and complications from influenza. Coverage strata are defined in Appendix 1 (http://
links.lww.com/AOG/D258).
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In each season, we calculated influenza vaccination coverage according to the calendar
month of pregnancy start. In these analyses, coverage was calculated by dividing the number
of pregnant people vaccinated among those with a pregnancy start in a given calendar
month. Additional details are available in Appendix 1 (http:/links.lww.com/AOG/D258).
Among people vaccinated, we examined the timing relative to pregnancy: before pregnancy,
during pregnancy by trimester (before 14 weeks of gestation, 14-27 weeks, after 27 weeks),
at delivery (63 days of pregnancy end date), and after pregnancy.

Across the 2016-2017 through the 2021-2022 influenza seasons, the number of pregnant
people identified in the Vaccine Safety Datalink ranged from 128,267 to 139,927. Overall,
crude influenza vaccination coverage ranged from 56.4% to 71.0% in the influenza seasons
examined, with coverage peaking in 2019-2020 and declining over the subsequent two
seasons (Table 1). In all six seasons, coverage was highest among pregnant people aged
35-49 years, ranging from 64.2% to 75.3%; coverage was lowest among pregnant people
aged 18-24 years, ranging from 43.7% to 62.5% (Appendix 3, available online at http://
links.lww.com/AOG/D258). Coverage was lowest for all age groups in the 2021-2022
influenza season. Influenza vaccination coverage was highest among non-Hispanic Asian
pregnant people in all seasons, ranging from 71.3% to 81.1% (Fig. 1). Among those

with known race and ethnicity, coverage was lowest in all seasons among non-Hispanic
Black pregnant people, ranging from 35.5% to 51.3%. Coverage was lowest for all known
race and ethnicity categories in the 2021-2022 influenza season. In all seasons, influenza
vaccination coverage increased with increasing clinical encounters (Appendix 4, available
online at http://links.lww.com/AOG/D258). Influenza vaccination coverage among pregnant
people diagnosed with prespecified pregnancy comorbidities or complications (Appendix 5,
available online at http://links.lww.com/AOG/D258) is presented in Appendix 6, available
online at http://links.lww.com/AOG/D258.

Influenza vaccination coverage among pregnant people diagnosed with prespecified
conditions (Appendix 7, available online at http://links.lww.com/AOG/D258) known to be
risk factors for severe influenza, by calendar month of start of pregnancy and timing of
vaccination relative to pregnancy, are presented in Appendices 8-10 (available online at
http://links.lww.com/AOG/D258).

DISCUSSION

This large retrospective analysis found that, from the 2016-2017 through the 2019-2020
influenza seasons, influenza vaccination coverage increased among pregnant people in

the Vaccine Safety Datalink, peaking at an overall crude coverage of 71.0%. However,
coverage fell in the 2020-2021 season and declined even more in the 2021-2022 season,

to a low of 56.4% overall. We identified differences in coverage across demographic and
clinical characteristics, with the lowest coverage among younger (age 18-24 years) and
non-Hispanic Black pregnant people, and those with fewer medical encounters. We include a
more comprehensive discussion of the findings, including the limitations of the source data,
in Appendix 11 (available online at http://links.lww.com/AQOG/D258).
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The decreases in coverage in recent seasons shown here have important public health
ramifications. Continued efforts to improve vaccination coverage in the pregnant population,
especially in specific subpopulations with lower vaccination coverage such as younger and
non-Hispanic Black pregnant people, are essential.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Influenza vaccination coverage among pregnant people aged 18-49 years, overall and by
race and ethnicity, 2016-2017 through 2021-2022 influenza seasons. Eligible pregnancies
spanned at least 1 day during the August 1 through March 31 period of an influenza season
and met enrollment criteria. All same-season influenza vaccines administered between July
1 and March 31, including before, during, or after pregnancy, were included in coverage

estimates.
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