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Abstract 
Background: Vaccination for seasonal influenzas is particularly important during the COVID-19 

pandemic, but the influenza vaccination coverage in the U.S. was far lower than the targeted rate.  

Objective: To examine how people’s actual uptake of the influenza vaccine and the disparity of the 

vaccination changed during the pandemic. 

Methods: A survey was conducted online in November 2022. Respondents were asked for influenza 

vaccination during each of the three latest seasons, prior influenza vaccination history, and COVID-19 

vaccination. A linear regression model was used to estimate how the respondents’ change in influenza 

vaccination was associated with their demographics, COVID-19 vaccination status, and other related 

variables.                 

Results: Nearly 70% of US adults had influenza vaccine each season during past the three seasons of the 

COVID-19 pandemic. The prevalence of influenza vaccination varied markedly across demographics. 

Non-Hispanic Black, Hispanic, and people with low educational attainment were more likely to see 

relatively negative changes in their level of influenza vaccination. Respondents who uptook their COVID-

19 vaccine in 2022 increased their level of influenza vaccine more than those who uptook the vaccine in 

2021. 

Conclusions: Our study indicated that influenza vaccination increased during the pandemic compared 

with before the pandemic. The disparity of influenza vaccination by race/ethnicity and socioeconomic 

status may enlarge during the pandemic. Tailored interventions were needed to target some groups to 

promote their vaccination uptake.  
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Introduction  

Influenza is a highly contagious respiratory disease that spreads worldwide in annual outbreaks, 

causing significant health burdens including morbidity and mortality [1, 2]. Influenza vaccination every 

year is the best way to protect individuals from Influenza [1-4]. During the ongoing COVID-19 pandemic, 

vaccination for seasonal influenzas is particularly important because both diseases peak in Winter, and 

they may spread simultaneously, thus the risk of co-infection and twindemic may pose a serious burden 

on healthcare systems [5-7].  

Recent data indicated that influenza vaccination coverage may slightly increase in the US during 

the COVID-19 pandemic. The influenza vaccination coverages among adults ≥18 years were 50.2% and 

49.4% in the seasons of 2020-21 and 2021-22, respectively [8], compared with a fluctuation of a range of 

37.1-45.3% between 2009 and 2018, with a peak of 48.4% in the season of 2019-20 [8]. However, these 

rates were far lower than the targeted rate of 70% according to the Healthy People 2030 plan [9]. 

Further, significant disparities remain in influenza vaccination, as the rates are is lower among Hispanics 

and non-Hispanic Blacks compared with non-Hispanic Whites, and are lower among groups with lower 

socioeconomic status compared with their counterparts [10, 11].  

Influenza vaccination may change during the pandemic. Initial evidence showed that influenza 

vaccination may reduce the risk of COVID-19 infection and its severity [17-19]. Evidence showed that 

people with a history of influenza vaccinations were more likely to uptake the COVID-19 vaccine and the 

demographic correlates of vaccinations were roughly similar between influenza and COVID-19 [12-14]. 

At the same time, It is possible that factors associated with COVID-19 vaccination that emerged during 

the pandemic from both positive (e.g., the effectiveness of COVID-19 to protect from COVID-19 infection 

and severity) and negative direction (e.g., safety concerns and mistrust of COVID-19 vaccines or 

government) may change people’ intention to vaccination in general and thus affect influenza 

vaccination afterward [15]. One meta-analysis study [16] found that the intention to vaccinate against 

influenza has increased during the COVID-19 pandemic globally. 

Our understanding of how people’s actual uptake of influenza vaccine changed during the 

pandemic, particularly, how the change may vary with the population and how the uptake of COVID-19 

vaccine may impact people’s uptake of influenza vaccine is limited.  This study aimed to address the 

above knowledge gap. 
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Methods  
A survey was conducted online using a crowdsourcing platform in November 2022 and adults 

who were 18 years old and above and currently lived in the US were eligible to attend the survey. The 

Institutional Review Board at the University of Memphis approved this study. Respondents were asked 

for their influenza vaccination during each of the three latest seasons using three questions as follows: 

“Did you get a flu vaccine between Fall 2020 and Spring 2021?”, “Did you get a flu vaccine between Fall 

2021 and Spring 2022?” and “Did you get a flu vaccine or plan to have it for this flu season, that is, 

between Fall 2022 to Spring 2023?”. Respondents were asked for their prior influenza vaccination 

history using the question “prior to the COVID-19 pandemic, how often did you get a flu vaccine?”, with 

four levels including every year or almost every year, some years but not others, only once, and never. 

Respondents were also asked if they had been infected by COVID-19 and their COVID-19 vaccination 

status using the question “Have you got COVID-19 vaccine? either the first shot or both shots?” Those 

answered yes will be asked for the time of their vaccination with four options including (1) the first half 

of 2021; (2) the second half of 2021; (3) the first half of 2022; and (4) the second half of 2022.  Besides 

demographics, respondents were asked for their insurance status and political views (either Democratic, 

Republican, Independent, or others). 

As data analysis, first, we estimated the percentage of people who uptook the influenza vaccine 

each season during the pandemic, that is, from 2020 to 2023, by adding weights to ensure the 

demographics of the weighted sample match with the US general population according to the 2020 

Census. Second, we analyzed the change in influenza vaccination during the pandemic compared with 

the prior influenza vaccination history before the pandemic. The total number of influenza vaccination 

during the three influenza seasons between 2020 and 2023 ranged between 0 (i.e., did not uptake 

influenza vaccine in any of the three seasons) and 3 (i.e., uptook influenza vaccine in all three seasons). 

Correspondingly, the four levels of prior influenza vaccination history were coded as: 0 for never, 1 for 

only once, 2 for some years but not others, and 3 for every year or almost every year. These codes and 

numbers were roughly consistent and comparable to reflect the degree of respondents’ influenza 

vaccination before and during the pandemic. Thus, we used their difference as a variable to present the 

change in influenza vaccination over the pandemic, with a positive value indicating an increased uptake. 

A linear regression model was used to estimate how the respondents’ change in influenza vaccination 

was associated with their demographics, COVID-19 vaccination status, and other related variables.                 
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Results  

The sample included 1399 participants, with males, younger adults, Hispanic, and those with 

high educational attainment overrepresented (see Table 1). There were 69.8% of the respondents had 

been infected by COVID-19, 85.4% had COVID-19 vaccination in 2021, and 12% had COVID-19 

vaccination in 2022. With weights, the mean prevalence of influenza vaccination was 69.5% during the 

three seasons between 2020 and 2023, with 72.0%, 67.0%, and 69.0% for each season, respectively.  As 

Table 1 shows,  the prevalence of influenza vaccination varied markedly across demographics, with 

some groups lower than 50% such as those with household income lower than $24,999 per year 

(48.1%), Blacks (44.9%), those who never uptook influenza vaccine prior to the pandemic (12.9%), and 

those who did not uptake COVID-19 vaccine (2.0%).   

Table 2 shows that the level of influenza vaccination decreased among females and all minorities 

except non-Hispanic Asian compared with their counterparts. People with a higher level of educational 

attainment, those with health insurance, and who were infected by COVID-19 increased their level of 

influenza vaccination compared with those with a lower level of educational attainment, those without 

health insurance, and those who have not been infected by COVID-19, respectively. Compared with 

respondents with a Democratic political view, those with a Republican view decreased their level of 

influenza vaccination.  

People with a low level of prior influenza vaccination history were more likely to observe a relative 

increase compared with their counterparts. However, those who uptook the influenza vaccine once 

before increased more than those who never had the vaccine before. Compared with those who did not 

have the COVID-19 vaccine during the pandemic, responses who had the COVID-19 vaccine significantly 

increased their level of influenza vaccine but those who uptook their COVID-19 vaccine later (i.e., in 

2022)  increased more than those who uptook the vaccine earlier (i.e., in 2021).  

Discussions  

Our study showed nearly 70% of US adults had influenza vaccine during past the several seasons 

of the COVID-19 pandemic. Our prevalence may be overestimated because our participants were not 

representative of the U.S. population. Our participants were highly educated and were recruited from 

the Internet thus the bias may not be eliminated fully through the weighting (e.g., those who had no 

access to the Internet could not be presented). However, even considering the possible bias, the 

prevalence was significantly higher than it was before the pandemic and we observed high prevalence 
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among certain groups, for example, 59.4% among those who only had influenza vaccine once before the 

pandemic. This indicated the influenza vaccine increased during the pandemic compared with before 

the pandemic.      

Our results showed the change in influenza vaccination was not evenly distributed, and some 

groups including Non-Hispanic Black, Hispanic, and people with low educational attainment,  who were 

less likely to uptake influenza vaccine before the pandemic were more likely to see relatively negative 

changes in their level of influenza vaccination. This indicated that the disparity of influenza vaccination 

by race/ethnicity and socioeconomic status may enlarge over the pandemic. The negative change of 

influenza vaccination among Republicans, compared with Democrats, is consistent with a recent study 

that confirmed the decline of intentions of uptaking influenza vaccine and the general attitudes towards 

vaccine among Republicans [20].   

It was not surprising to see that people who uptook the influenza vaccine every year or almost 

every year before the pandemic were the group that had the least relatively positive change compared 

with other groups because there was no room for this group to improve (they already had the highest 

level). But it was interesting to see that it was the group who uptook the influenza vaccine once before 

the pandemic, rather than the group who never had the influenza vaccine before (despite their lowest 

level of prior history and thus the large potential compared with other groups), had the largest increase 

of the level of influenza vaccine. This indicated that the group who never had influenza vaccine before 

the pandemic, either because they were against the vaccine or could not uptake it due to other reasons 

(e.g., physical conditions), was also the most unlikely to change. Another interesting finding was that the 

respondents who uptook their COVID-19 vaccine in  2022  increased their level of influenza vaccine 

more than those who uptook the vaccine in 2021. A possible explanation is that those who were 

reluctant to uptake the COVID-19 vaccine initially but eventually uptook the vaccine may increase their 

uptake of the influenza vaccine as a measure to keep them away from COVID-19 infection or this group 

after they finally switch to uptake the COVID-19 vaccine from the initial reluctance, also increased their 

uptake of other vaccines, this is consistent with the finding of another study that individuals who did not 

uptake influenza vaccine often before the pandemic, when they received COVID-19 vaccine, they were 

more likely to increase their the influenza vaccine [14].    

Overall our study showed the prevalence of influenza vaccination may increase during the 

pandemic compared with before but the disparity of influenza vaccination in the population may 

enlarge as the groups such as minorities and low SES who were typically less likely to uptake influenza 
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vaccine were also more likely to decrease their level of vaccination compared with their counterparts.  

The groups including Republicans, those who never uptake the influenza vaccine before the pandemic, 

and those who did not take the COVID-19 vaccine were the group that was the most unlikely to increase 

their uptake of the influenza vaccine.  Tailored intervention programs were needed to specifically target 

these groups to promote their vaccination uptake, and this is crucial to promote influenza vaccination 

coverage overall and also decrease the disparity among the population.  
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Table 1. Characteristics of respondents (N=1399) and the averaged weighted prevalence of influenza 

vaccination for three seasons from 2020 to 2023.  

Category Item Percent (%) The prevalence of flu vaccination  

All   69.5 

Gender 
Male 71.7 75.9 

Female 28.3 63.2 

Age 

18-34 67.1 63.5 

35-59 28.7 66.4 

60 and above 4.3 78.6 

Race /ethnicity 

White  63.7 71.2 

Black 4.2 44.9 

Asian 6.3 72.1 

Hispanic 22.7 80.3 

Others  3.1 74.4 

Educational 

attainment 

High school and below 9.4 62.2 

Above high school and below bachelor 4.4 64.4 

Bachelor and above  86.2 80.2 

Household 

Income  

Less than $24,999  11.6 48.1 

$25,000 to $49,999 28.4 70.8 

$50,000 to $74,999  36.1 86.7 

$75,000 to $99,999 17.8 79.0 

$100,000 or more 6.2 67.4 

Political view  

Democrat  48.7 73.0 

Independent  15.7 62.8 

Republican 35.7 69.0 

With health 

insurance  

No  18.9 65.7 

Yes 81.1 69.8 

If infected by 

COVID-19 

Yes  69.8 77.0 

No  30.2 56.2 

The time of 

taking COVID-19 

vaccine 

No 2.6 2.0 

The first half of 2021 46.0 66.6 

The second half of 2021 39.4 78.7 

The first half of 2022 9.6 86.2 

The second half of 2022 2.4 81.3 

Prior influenza 

vaccination 

Every year or almost every year    32.3 85.7 

Some years 33.0 79.0 

Only once   29.6 59.4 

Never 5.2 12.9 

Number of 

influenza 

vaccination 

between 2020 

and 2022 

3 58.8 

 

2 23.7 

1 9.8 

0 
7.8 

Note: the weighted prevalence of flu vaccination for 72.0% for the season of 2020-2021, 67.0% for the 

season of 2021-2022, and 69.0% for the season of 2022-2023  
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Table 2. Result of a linear regression model for the change in influenza vaccination level before the 

COVID-19 pandemic compared with the three seasons from 2020 to 2023. 

Variables  Items  
1 

Change in influenza vaccination level 

Gender  

 

Male (ref) 0 

Female -0.26(-0.37,-0.15)
**

 

Age groups  
18-34 (ref) 0 
35-59 0.03(-0.09,0.15) 
60 and above 0.14(-0.01,0.28) 

Race 

/ethnicity 

 

Non-Hispanic White (ref) 0 

Non-Hispanic Black -0.64(-0.79,-0.49)
**

 

Non-Hispanic Asian -0.05(-0.28,0.17) 

Hispanic -0.25(-0.39,-0.11)
**

 

Others and mixed -0.41(-0.77,-0.05)
*
 

2 
Education attainment  0.17(0.1,0.24)

**
 

3 
Household income  -0.09(-0.12,-0.05)

**
 

Political view  
Democrat (ref) 0 

Independent  and others  -0.03(-0.17,0.11) 
Republican -0.15(-0.27,-0.04)

*
 

With health 

insurance  

No (ref) 0 

Yes 0.17(0.03,0.3)
*
 

Prior 

influenza 

vaccination 

Every year or almost every 

year (ref) 

0 

Some years 0.71(0.58,0.84)
**

 

Only once   1.35(1.22,1.49)
**

 

Never 1.1(0.93,1.27)
**

 

If infected by 

COVID-19 

No (ref) 0 

Yes 0.41(0.30,0.52)
**

 

The time of 

taking 

COVID-19 

vaccine  

No (ref) 0 

The first half of 2021 0.93(0.68,1.19)
**

 
The second half of 2021 1.15(0.88,1.41)

**
 

The first half of 2022 1.25(0.94,1.55)
**

 
The second half of 2022 1.20(0.62,1.78)

**
 

Notes: boldface indicates statistical significance, with 
*
 for p<0.05, and 

**
 for p<0.01 

1 
The total number of influenza vaccination during the three influenza seasons between 2020 and 2023 ranged 

between 0 (i.e., did not uptake influenza vaccine in any of the three seasons) and 3 (i.e., uptook influenza vaccine 

in all three seasons). Correspondingly, the four levels of prior influenza vaccination history were coded as: 0 for 

never, 1 for only once, 2 for some years but not others, and 3 for every year or almost every year. These codes and 

numbers were roughly consistent and comparable to reflect the degree of respondents’ influenza vaccination 

before and during the pandemic. Thus, we used their difference as a variable to present the change in influenza 

vaccination over the pandemic, with a positive value indicating an increased uptake. 
2 

Educational attainment was categorized into three levels: 1. high school or less; 2. less than bachelor and more 

than high school; and 3. bachelor or more. 
3
 Household income was categorized into five levels: 1. Less than $24,999; 2. $25,000 to $49,999; 3. $50,000 to 

$74,999; 4. $75,000 to $99,999; and 5. $100,000 or more. 
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