
Preventive Medicine Reports 24 (2021) 101516

Available online 12 August 2021
2211-3355/© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Social determinants of flu vaccine uptake among racial/ethnic minorities in 
the United States 

Ashley Sanders-Jackson a,*,1, Mariaelena Gonzalez b,c,1, Robyn B. Adams d, Nancy Rhodes d 

a Dept. of Advertising and Public Relations, Michigan State University, 404 Wilson Road, East Lansing, MI 48823, USA 
b Department of Public Health, University of California, Merced, 5200 Lake Road, Merced, CA 95343, USA 
c Health Science Research Institute, University of California, Merced, 5200 Lake Road, Merced, CA 95343, USA 
d Dept. of Advertising and Public Relations, Michigan State University, 404 Wilson Road, East Lansing, MI 48823, USA   

A R T I C L E  I N F O   

Keywords: 
Social determinants of health 
Vaccination 
Structural inequality 
NHIS 

A B S T R A C T   

Research on the social determinants of vaccine uptake often occur between racial/ethnic groups and not within 
groups. Though minoritized individuals face inequalities across the board, these are also not evenly distributed 
amongst minoritized individuals within groups. Using the National Health Interview Survey data, we examined 
disparities in flu vaccine uptake across racial/ethnic groups in the United States (US). We examined (a) NH (non- 
Hispanic) White (n = 32,655), (b) NH Asian (n = 2335), (c) NH African American (n = 5137), and (d) Hispanic 
(n = 5718) respondents who lived in the United States using the combined 2017 and 2018. We used multi
variable logistic regression to predict flu vaccination (yes/no) both in models comparing racial/ethnic groups 
and within groups. Less than 50% of any of the four major racial/ethnic groups in the US received a flu 
vaccination in 2017–18. Flu vaccine uptake varied within racial and ethnic groups. These results suggest that 
increasing vaccination may require a complex, multi-faceted perspective that considers subgroups more directly.   

1. Introduction 

We focused both on the Social Determinants of Health as important 
lenses to understand flu vaccination in the United States. Social De
terminants of Health has been important approach to understanding 
discrepancies in health outcomes within the United States (US) as way to 
improve outcomes for minoritized groups (Spruce, 2019; Thornton 
et al., 2016). The Social Determinants of Health are, “the conditions that 
people are born into and live under that affect their health.” (Spruce, 
2019) These social determinants impact all types of access and health 
care decisions, including related to flu vaccination (Nagata et al., 2013). 
The Social Determinants of Health is often used to consider between 
group variation, but can also be used as lens to consider how multiple 
identities and therefore experiences impact individual outcomes. For 
example, a Black women who is also a sexual and gender minority and 
also existing in low-income conditions may have different experience 
than a heterosexual Black women who has access to more financial 
resources. 

The demographics associated with flu vaccination uptake in the US 
adult general population are well established – studies have found that 

race/ethnicity, age, sex, socio-economic-status (SES), insurance, having 
a usual source of care, contact with physicians, health behaviors, health 
status, and receipt of other vaccinations, and beliefs are associated with 
flu vaccine uptake (Kamis et al., 2017; Lu et al., 2015; Schmid et al., 
2017; Takayama et al., 2012; Williams et al., 2017). The majority of 
literature examining correlates of vaccine uptake compare racial ethnic 
groups to non-Hispanic (NH) whites (Budhwani and De, 2016; Hughes 
et al., 2019; Lu et al., 2017; Lu et al., 2015; Srivastav et al., 2018; 
Stafford et al., 2013; Tse et al., 2018). The existing studies which 
examine flu vaccine uptake within specific US racial/ethnic groups are 
of limited generalizability due to the fact that they focus on the popu
lation of individual states or localities (Bazargan et al., 2020; Cohen 
et al., 2012; Hughes et al., 2018; Mendiola et al., 2016; Moran et al., 
2017), or specific adult subpopulations (Bazargan et al., 2020; Crouse 
Quinn et al., 2017; Moran et al., 2017). We found one study using a 
nationally representative population, and it examined flu vaccine up
take within the US African American population (Quinn et al., 2018) and 
a single study that looked at social determinants of health within this 
group (Quinn et al., 2018). 

This study examines the association of flu vaccination uptake and 
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demographic measures within major US racial/ethnic groups to identify 
low vaccine uptake subgroups within each racial/ethnic group. Vaccine 
hesitancy is often high within minoritized communities due to historical 
problems with access to the medical system, distrust due to historic in
equities and the history of racist medical trials like Tuskeegee (Feagin 
and Bennefield, 2014; Gamble, 1997; Park, 2017). Though, in aggregate, 
individuals in minoritized and marginalized communities face greater 
structural inequalities, these inequalities are not necessarily evenly 
distributed within a community. For example, Black women may face 
difficulties accessing healthcare for two reasons 1) because they are 
women and 2) because they are Black (Chesser et al., 2016; Lee et al., 
2021; Mayberry et al., 2000; Stepanikova and Oates, 2017; Wright, 
2017). There is an increasing understanding that Black women, for 
example face particularly significant barriers to care (Newman and 
Kaljee, 2017; Okoro et al., 2020). This combination of identities may 
produce more complex outcomes for other groups as well. Therefore, it 
is important to understand the burden of not-being vaccinated, not only 
between but also within, these marginalized and minoritized commu
nities to allow better targeting and tailoring of vaccination campaigns. 
Further, getting vaccinated for the flu may reduce burden on hospitals 
and avoid simultaneous infection (Belongia and Osterholm, 2020; Fer
dinand et al., 2020; Jaklevic, 2020), particularly for those at high risk for 
complications. The medical burden may already be high in minoritized 
groups, putting them at risk for complications (Graham, 2015; Haw 
et al., 2021; Purnell et al., 2016). Therefore, we seek to understand the 
impact of social determinants of health within minoritized and 
marginalized communities on flu vaccination rate. 

2. Methods 

2.1. Data 

We examined (a) NH (non-Hispanic) White (n = 32,655), (b) NH 
Asian (n = 2,335), (c) NH African American (n = 5,137), and (d) His
panic (n = 5,718) respondents (sample adults) who lived in the United 
States using the combined 2017 and 2018 National Health Interview 
Survey public use data file available to the general public on the Center 
for Disease Control and Preventions’ (CDC) website (National Center for 
Health Statistics, 2019). (National Center for Health Stations, 2019) The 
NHIS is a large-scale, cross-sectional complex sample design survey of 
households living in the United States (US) fielded by the US National 
Center for Health Statistics, and is an important source for health in
formation regarding the US civilian population. (National Center for 
Health Statistics, 2018, National Center for Health Statistics, 2019) In 
each household a sample child and sample adult are interviewed. (Na
tional Center for Health Statistics, 2018, 2019) In 2018 the response rate 
for sample adults was 83.9% and in 2017 the response rate was 80.7% 
(National Center for Health Statistics & Center for Disease Control and 
Prevention; National Center for Health Statistics & Center for Disease 
Control and Prevention). The analysis of publicly available, de- 
identified data is not human subjects research under the 2018 Revised 
Common Rule requirements. 

2.2. Measures 

2.2.1. Dependent variable 
Flu vaccination (self-reported) in the last 12 months (nasal spray or 

injection) was the outcome variable. 

2.2.2. Independent variables 
Predictor variables included demographic and other individual level 

variables and were chosen based on the understanding that Social De
terminants of Health impact health choices. Demographic variables 
included age (18–24, 25–34, 35–44, 45–64, and 65 or older years of 
age), education (below high school, high school/GED, some college, 
bachelors or above), sex (male, female), married or living with a partner 

(yes, no), insurance status (insured, not insured), income to federal 
poverty level ratio (0–0.99, 1–1.99, 2–3.99, 4 or above), and nativity (U. 
S.-born, foreign born). Respondents were classified as having a chronic 
disease if reported being diagnosed with one or more of the following 
conditions – high cholesterol, asthma, COPD (COPD, emphysema, 
chronic bronchitis), diabetes, cancer, arthritis, hepatitis, a liver condi
tion, weak or failing kidneys, hypertension, cardiovascular disease 
(myocardial infarction, angina, coronary artery disease), stroke, or other 
heart disease. Respondents’ region (as classified by the CDC) were also 
classified as living in the Northeast, Midwest, South, or West region of 
the United States because region may impact health-related experiences, 
discrimination and other important outcomes. 

2.3. Analysis 

We used four multivariable logistic regressions to determined the 
association of flu vaccination (1) within non-Hispanic Whites, (2) non- 
Hispanic Blacks, (3) Hispanics, and (4) non-Hispanic Asian Americans 
(stratifying the sample by race/ethnicity). The National Center for 
Health Statistics provides sampling weights for the NHIS which will 
allow estimations to reflect the US population (National Center for 
Health Statistics & Center for Disease Control and Prevention). We 
entered these sample weights into our analyses according to the di
rections for weighting multiple years of the survey that fall within the 
same sample design in the surveys’ documentation (National Center for 
Health Statistics & Center for Disease Control and Prevention). Analyses 
were done with Stata 15. 

3. Results 

Less than 50% of any of the four major racial/ethnic groups in the US 
received a flu vaccination in 2017–18 (see Tables 1a and 1b). Non- 
Hispanic (NH) Asians (48.29%, 95% CI:45.76, 50.83) and NH Whites 
(47.36%, 95% CI: 46.62, 48.1) had the highest percent of uptake, while 
NH Blacks (35.64%, 95% CI: 33.82, 37.50) and Latinx (35.36%, 95% CI: 
33.83, 36.92)) individuals had the lowest. A small proportion of NH 
Whites (5.38%, 95% CI: 4.98, 5.82) and NH Blacks (14.54%, 95% CI: 
12.74, 16.55) were foreign born, however, the majority of NH Asians 
(76.83%, 95% CI: 74.38, 79.11) and Latinos surveyed were foreign-born 
(54.49%, 95% CI: 52.21, 56.74)). Additionally, 41.99% (37.09, 47.05) 
of NH Asians, and 39.98% (35.69, 44.42) of Latinos lived in the western 
region of the US. 

3.1. Factors associated with receiving a flu vaccination in the last 12 
months 

3.1.1. NH Whites 
Among NH White respondents, foreign-born individuals had lower 

odds (OR = 0.75, 95% CI: 0.65–0.86) of receiving a flu vaccination than 
US-born individuals. All age groups (18–25, 25–34, 35–44, and 45–64, 
see Table 2) had lower odds of receiving a flu vaccination compared 
with the group 65 years or older, as did men (compared to women), 
individuals with less than a bachelors or higher degree, individuals 
falling into 1 of the 3 groups below 4.0 on the income-to federal poverty 
level ratio (0–0.99, 1–1.99, 2–3.99), individuals who were not insured 
(compared to those who are insured, OR = 0.29, 95% CI: 0.25, 0.35), or 
individuals who did not have a chronic disease (compared to those with 
a chronic disease, OR = 0.6, 95% CI: 0.56, 0.65). Individuals who lived 
in the Northeast (OR = 1.2, 95% CI: 1.08, 1.34), Midwest (OR = 1.16, 
95% CI: 1.05, 1.27), or South (OR = 1.11, 95% CI: 1.01, 1.22), in the US 
had higher odds of receiving a flu vaccination than individuals who lived 
in the West. Survey year was significant in the model; individuals who 
were surveyed in 2018 (OR = 1.07, 95% CI = 1.01, 1.13) had higher 
odds of receiving a flu shot than those surveyed in 2017. 
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Table 1 
Sample characteristics.   

NH White NH African American NH Asian Latinx p+

n % N % n % N % 

Flu vaccine***          <0.001 
no 18,099 52.64% 

(51.9, 53.380 
3,572 64.36% 

(62.5, 66.18) 
1,324 51.71% 

(49.17, 54.24) 
3,920 64.64% (63.08, 

66.17)  
yes 17,784 47.36% (46.62, 48.1) 2,242 35.64% 

(33.82, 37.50) 
1,290 48.29% 

(45.76, 50.83) 
2,405 35.36% (33.83, 

36.92)  
Nativity***          <0.001 

US-born 34,673 94.62% (94.18, 
95.02) 

5,243 85.46% 
(83.45, 87.26) 

691 23.17% 
(20.89, 25.62) 

2,940 45.51% (43.26, 
47.79)  

Foreign-born 1,722 5.38% 
(4.98, 5.82) 

692 14.54% 
(12.74, 16.55) 

1,983 76.83% 
(74.38, 79.11) 

3,471 54.49% (52.21, 
56.74)  

Age***          <0.001 
18–24 2,479 10.23% 

(9.73, 10.75) 
531 13.86% 

(12.48, 15.37) 
302 11.28% 

(9.64, 13.15) 
804 16.55% (15.29, 

17.91)  
25–34 5,061 15.73% 

(15.2, 16.28) 
986 21.2% 

(19.74, 22.74) 
526 19.62% 

(17.8, 21.59) 
1,386 22.77% (21.39, 24.2)  

35–44 4,865 14.52% (14.04, 
15.02) 

950 16.86% 
(15.58, 18.21) 

534 22.7% 
(20.82, 24.7) 

1,337 21.15% (19.98, 
22.37)  

45–64 12,575 35.17% (34.54, 35.8) 1,461 15.15% 
(14.14, 16.22) 

761 30.92% 
(28.9, 33.02) 

1,851 28.72% (27.38, 
30.11)  

65 plus 11,441 24.35% (23.65, 
25.06)   

556 15.47% (13.81, 
17.29) 

1,045 10.81% 
(9.91, 11.77)  

Sex***          <0.001 
Female 19,612 51.37% (50.71, 

52.03) 
3,486 54.63% 

(52.9, 56.35) 
1,396 53.42% 

(51.2, 55.63) 
3,635 50.27% (48.66, 

51.89)  
Male 16,798 48.63% (47.97, 

49.29) 
2,452 45.37% 

(43.65, 47.1) 
1,283 46.58% 

(44.37, 48.8) 
2,788 49.73% (48.11, 

51.34)  
Education***          <0.001 

Below High School 2,708 7.42% 
(6.95, 7.92) 

949 14.1% 
(12.78, 15.53) 

224 7.97% 
(6.67, 9.49) 

1,831 27.81% (25.97, 
29.73)  

High School/GED 8,710 23.63% (22.89, 
24.39) 

1,654 28.82% 
(27.25, 30.45) 

390 15.3% 
(13.48, 17.32) 

1,615 26.65% (25.08, 
28.27)  

Some College 11,509 31.35% (30.61, 32.1) 1,933 33% 
(31.28, 34.77) 

558 20.87% 
(18.85, 23.04) 

1,737 28.1% 
(26.53, 29.72)  

Bachelors or Above 13,386 37.59% (36.52, 
38.68) 

1,364 24.08% 
(22.21, 26.05) 

1,495 55.86% 
(52.84, 58.84) 

1,193 17.45% (16.02, 
18.07)  

Income to Federal Poverty Level Ratio***       <0.001 
0–0.99 3,164 7.38% 

(6.94, 7.85) 
1,358 21.1% 

(19.36, 22.96) 
322 10.23% 

(8.74, 12.06) 
1,313 17.71% (16.35, 

19.15)  
1.00–1.99 5,261 13.32% (12.78, 

13.89) 
1,343 22.72% 

(21.15, 24.37) 
373 15.09% 

(13.06, 17.36) 
1,743 28.66% (27.04, 

30.33)  
2.00–3.99 9,863 28.25% 

(27.5, 29.01) 
1,527 29.44% 

(27.89, 31.05) 
584 23.57% 

(21.22, 26.09) 
1,680 30.36% (28.83, 

31.93)  
4.00 or above 15,870 51.04% 

(49.94 52.14) 
1,297 26.73% 

(24.68, 28.88) 
1,222 51.06% 

(47.83, 54.29) 
1,323 23.38% (21.65, 

24.99)  
Is Married or Partnered***        <0.001 

Married or Partnered 19,269 63.89% (63.22, 
64.57) 

1,814 39.86% 
(38.24, 41.5) 

1,611 67.92% 
(65.48, 70.27) 

3,323 58.37% (56.69, 
60.04)  

Single 17,071 36.11% (35.43, 
36.78) 

4,109 60.14% 
(58.5, 61.76) 

1,062 32.08% 
(29.73, 34.52) 

3,091 41.63% (39.96, 
43.31)  

Insurance Status***        <0.001 
Insured 34,050 93.46% (93.07, 

93.82) 
5,263 87.92% (86.48, 

89.22) 
2,506 93.71% 

(92.44, 94.77) 
4,937 75.97% (74.05, 

77.79)  
Not Insured 2,270 6.54% 

(6.18, 6.93) 
639 12.08% 

(10.78, 13.52) 
165 6.29% 

(5.23, 7.56) 
1,454 24.03% (22.21, 

25.95)  
Has a Chronic Disease***        <0.001 

Yes 22,775 59.78% (59.00, 
60.56) 

3,484 52.56% 
(50.74, 54.37) 

1,153 43.64% 
(41.48, 45.84) 

2,899 41.99% (40.31, 
43.69)  

No 12,690 40.22% (39.44, 
41.00) 

2,235 47.44% 
(45.63, 49.26) 

1,420 56.36% 
(54.16, 58.52) 

3,322 58.01% (56.31, 
59.69)  

US Region***          <0.001 
West 7,822 20.4% (18.95, 21.94( 499 8.42% 

(7.17, 9.87) 
1,160 41.99% 

(37.09, 47.05) 
2,380 39.98% (35.69, 

44.42)  
Northeast 6,431 80.8% (79.43, 82.1) 741 15.96% (13.59, 

18.66) 
500 20.88% 

(17.01, 25.35) 
789 13.49% (11.28, 

16.04)  
Midwest 10,273 27.42% (26.23, 

28.65) 
924 15.2% (13.04, 17.65) 300 11.82% 

(9.57, 14.53) 
640 9.39% 

(7.62, 11.52)  
South 11,884 32.98% (31.43, 

34.57) 
3,774 60.41% 

(56.8, 63.92) 
689 25.31% 

(21.51, 29.52) 
2,614 37.14% (32.82, 

41.68)  
Year*          0.017 

2017 18,841 50.03% (49.17, 
50.89) 

2,960 49.57% 
(47.49, 51.64) 

1,353 48.93 
(45.89, 51.97) 

3,244 49.17% (48.24, 51.1)  

2018 17,569 49.97% (49.11, 
50.83) 

2,978 50.43% 
(48.36, 52.51) 

1,326 51.07% 
(48.03, 54.11) 

3,179 50.83% 
(48.9, 52.76)   

36,410  5,938  2,679  6,423    
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3.1.2. NH Blacks 
Among NH Black respondents, foreign-born individuals had lower 

odds (OR = 0.73, 95% CI: 0.56–0.97) of receiving a flu vaccination than 
US-born individuals. All age groups (18–25, 25–34, 35–44, and 45–64, 
see Table 2) had lower odds of receiving a flu vaccination compared to 
those 65+ years of age, as did men compared to women (OR = 0.78, 
95% CI = 0.63, 0.96), and individuals with some college education (OR 
= 0.59, 95% CI = 0.45, 0.78) compared to individuals with a bachelors 
or higher degree. Individuals with an income to federal poverty level 
ratio below 4.0, who were not married or partnered (compared to those 
who are married or partnered, OR = 0.78, 95% CI = 0.6, 1.0), did not 
have insurance (OR = 0.29, 95% CI-0.25, 0.35), or who did not have a 
chronic disease (OR = 0.6, 95% CI = 0.47, 0.77), also had lower odds of 
receiving the flu vaccine. Individuals who lived in the Northeast had 
higher odds (OR = 1.42, 95% CI = 1.06, 1.9) of receiving a flu vacci
nation than individuals living in the West. Survey year was not signifi
cant in this model. 

3.1.3. NH Asians 
Among NH Asians, foreign-born individuals had higher odds (OR =

1.45, 95% CI: 1.15–1.83) of receiving a flu vaccination than US-born 
individuals. All age groups (18–25, 25–34, 35–44, and 45–64, see 
table 2) had lower odds of receiving a flu vaccination compared those 
ages 65+, as did men compared to women. Additionally, individuals 
with a high school/GED (OR = 0.68, 95% CI = 0.54, 0.85) or individuals 
with some college education (OR = 0.72, 95% CI = 0.59, 0.87) had 
higher odds of receiving a flu vaccine compared to those with a Bach
elor’s degree or higher, individuals who were not insured (OR = 0.4, 
95% CI: 0.32, 0.57), or individuals who did not have a chronic disease 
(OR = 0.72, 95% CI: 0.61, 0.85) also had lower odds of receiving a flu 
vaccine. Survey year was not significant in this model. 

3.1.4. Hispanics 
Among US Hispanics, foreign-born individuals (OR = 0.91, 95% CI: 

0.78, 1.07) had the same odds of receiving a flu vaccination as US-born 
individuals. All age groups had lower odds of receiving a flu vaccination 
compared to those ages 65+, as did men (OR = 0.71, 95% CI = 0.64, 
0.97) compared to women. Additionally, individuals with some college 
education (OR = 0.79, 95% CI = 0.64, 0.97) had lower odds of reciving a 
flu vaccine compared to those with a Bachelor’s degree or more, in
dividuals who were not insured (OR = 0.43, 95% CI = 0.34, 0.54), and 
individuals who did not have a chronic disease (OR = 0.56, 95% CI =
0.48, 0.66). Survey year was not significant in this model. 

4. Discussion 

Overall, our findings suggest that there is a great deal of improve
ment to be made in flu vaccine uptake among racial/ethnic groups in the 
United States. All ethnic groups surveyed had rates of vaccination below 
50% which is lower than the CDC’s stated goal of 70% of adults 
immunized annually. However, there was significant variation within 
racial/ethnic groups in who got vaccinated and who did not. 

Our findings suggest that nativity should be included as a social 
determinant of flu vaccination as nativity was correlated with vaccina
tion in 3 of the 4 major US racial/ethnic subgroups. Foreign-born NH 
Whites and foreign-born NH African Americans received flu vaccina
tions less often than US-born individuals, indicating that foreign-born 
individuals should be the target of flu vaccination interventions. Previ
ous studies looking at within-group differences of NH African Americans 
and NH Whites did not include nativity in their models (Crouse Quinn 
et al., 2017; Quinn et al., 2018). A possible epidemiological-paradox was 
observed between US-and foreign-born Asians, as US-born Asians were 
less likely to uptake the flu vaccination than foreign-born Asians, 

+ Chi-squared test. 

Table 2 
Correlates of receiving a flu vaccination among NH Whites, NH Asians, NH Af
rican Americans, and Hispanics in the United States, NHIS 2017–18.   

2017–18 2017–18 2017–18 2017–18 
NH White NH Black NH Asian Hispanic 
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Nativity     
US-born 1 1 1 1 
Foreign-born 0.75 (0.65, 

0.86) 
0.73 (0.56, 
0.97) 

1.45 (1.15, 
1.83) 

0.91 (0.78, 
1.07) 

Age     
18–25 0.33 (0.29, 

0.38) 
0.41 (0.25, 
0.67) 

0.4 (0.29, 
0.54) 

0.42 (0.31, 
0.58) 

25–34 0.31 (0.28, 
0.34) 

0.26 (0.18, 
0.39) 

0.35 (0.27, 
0.46) 

0.42 (0.32, 
0.54) 

35–44 0.32 (0.29, 
0.36) 

0.39 (0.28, 
0.55) 

0.29 (0.22, 
0.37) 

0.37 (0.28, 
0.47) 

45–64 0.4 (0.37, 
0.42) 

0.41 (0.3, 
0.56) 

0.49 (0.4, 
0.6) 

0.51 (0.41, 
0.63) 

65 plus 1 1 1 1 
Sex     

Female 1 1 1 1 
Male 0.75 (0.71, 

0.8) 
0.78 (0.63, 
0.96) 

0.73 (0.63, 
0.86) 

0.71 (0.62, 
0.81) 

Education     
Below High 
School 

0.59 (0.52, 
0.67) 

1.14 (0.76, 
1.69) 

0.77 (0.59, 
1.02) 

0.93 (0.74, 
1.16) 

High School/ 
GED 

0.55 (0.51, 
0.6) 

0.79 (0.56, 
1.11) 

0.68 (0.54, 
0.85) 

0.84 (0.67, 
1.06) 

Some College 0.69 (0.63, 
0.74) 

0.59 (0.45, 
0.78) 

0.72 (0.59, 
0.87) 

0.79 (0.64, 
0.97) 

Bachelors or 
Above 

1 1 1 1 

Income to Federal Poverty Level Ratio   
0–0.99 0.78 (0.68, 

0.88) 
0.63 (0.42, 
0.95) 

1.06 (0.81, 
1.38) 

1.02 (0.8, 
1.31) 

1.00–1.99 0.76 (0.69, 
0.83) 

0.65 (0.47, 
0.9) 

1.04 (0.8, 
1.34) 

0.86 (0.69, 
1.06) 

2.00–3.99 0.84 (0.79, 
0.9) 

0.58 (0.42, 
0.8) 

1.03 (0.83, 
1.28) 

0.9 (0.74, 
1.11) 

4.00 or above 1 1 1 1 
Married or Partnered    

Married or 
Partnered 

1 1 1 1 

Single 0.95 (0.89, 
1) 

0.78 (0.6, 1) 0.87 (0.73, 
1.03) 

0.96 (0.81, 
1.13) 

Insurance 
Status     
Insured 1 1 1 1 
Not Insured 0.29 (0.25, 

0.35) 
0.56 (0.35, 
0.9) 

0.43 (0.32, 
0.57) 

0.43 (0.34, 
0.54) 

Has a Chronic Disease    
Yes 1 1 1 1 
No 0.6 (0.56, 

0.65) 
0.6 (0.47, 
0.77) 

0.72 (0.61, 
0.85) 

0.56 (0.48, 
0.66) 

US Region     
West 1 1 1 1 
Northeast 1.2 (1.08, 

1.34) 
1.42 (1.06, 
1.9) 

1.08 (0.78, 
1.51) 

1.07 (0.86, 
1.35) 

Midwest 1.16 (1.05, 
1.27) 

1.18 (0.83, 
1.67) 

0.99 (0.74, 
1.33) 

0.79 (0.61, 
1.01) 

South 1.11 (1.01, 
1.22) 

1.06 (0.82, 
1.36) 

0.85 (0.66, 
1.11) 

0.87 (0.74, 
1.03) 

Year     
2017 1 1 1 1 
2018 1.07 (1.01, 

1.13) 
0.96 (0.77, 
1.19) 

1.04 (0.89, 
1.21) 

1.09 (0.95, 
1.26) 

Constant     
constant 4.04 (3.62, 

4.51) 
6.32 (4.21, 
9.5) 

2.44 (1.71, 
3.5) 

2.96 (2.24, 
3.92) 

Note: bolded items are significant. 
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indicating that US-born individuals in this group should be a population 
of concern. 

At the state-level, in California, flu vaccine uptake among Mexican- 
identified persons is correlated with generationality (Mendiola et al., 
2016), and local level studies have found acculturation is associated 
with vaccine uptake among Mexican-identified persons and Hispanics in 
general (Hughes et al., 2018; Mendiola et al., 2016; Moran et al., 2017), 
however, we found no relationship between nativity and vaccine uptake 
among Hispanics at the national level. This suggests that when exam
ining flu vaccine uptake (and vaccine uptake in general), the relation
ship of nativity or acculturation to vaccine uptake within the Hispanic 
population of the US may vary by state or locality. 

Factors associated with flu vaccine uptake were largely consistent 
across racial and ethnic categories, suggesting that some trends in 
racial/ethnic subgroup vaccine uptake mirror that of the general public 
– men had lower odds of receiving a vaccination than women, younger 
individuals had lower odds of receiving a vaccination than older in
dividuals, individuals with a chronic disease received the vaccine more 
often than those without a chronic disease, and individuals who were 
not insured had lower uptake of the seasonal flu vaccination (Kamis 
et al., 2017; Lu et al., 2015; Schmid et al., 2017; Takayama et al., 2012; 
Williams et al., 2017). Among NH Whites and NH Blacks, individuals 
with lower income received vaccinations less often, which may indicate 
a lack of access healthcare. Similar to findings in California (Mendiola 
et al., 2016), education and income were not associated with vaccine 
uptake among Hispanics in our national study (though a local level study 
has found an association (Cohen et al., 2012)). Only individuals with 
some college education had lower rates of vaccine uptake than in
dividuals with a college degree or higher in our sample. NH Whites not 
living in the western region of the US had higher rates of vaccination 
than those living in the western region. Region was not a significant 
predictor of vaccine uptake for NH Asians and Latinos, despite the fact 
that a significant proportion of these populations live in the Western US 
region, which has the lowest rate of flu vaccination among the 4 regions 
of the US in 2020 (Rouw et al., 2020). 

While some of the social determinants of flu vaccination within each 
racial/ethnic group mirrors the US general population, other factors, 
such as SES varies by group, so targeting solely low-SES individuals may 
not result in higher rates of vaccine uptake. Additionally, while flu 
vaccine rates varies among US region, our analysis suggests that all re
gions should be equal targets of education efforts. 

5. Limitations 

We do not have a large enough sample to disaggregate Hispanic 
subgroups but there are likely differences in terms of country of origin, 
nativity and flu vaccination. Our data come from 2017 to 2018. The 
questions about chronic conditions changed in 2019, making it difficult 
to use this year of data. Therefore, it is not incorporated into this paper. 
This analysis is a secondary analysis of NHIS data, which does not 
contain measures of attitudes or beliefs regarding flu vaccination in our 
sample. Additionally, few acculturation measures are available in the 
NHIS dataset, and those that were (speaking limited English and living 
in the US less than 1 year to 5 years) are correlated (a tetrachoric cor
relation was used) with being foreign born in the Latino and NH Asian 
population. As a result, these variables were not included in the ana
lyses. Despite these limitations, this information will be important in 
working through vaccine hesitancy in the at-risk populations identified 
here. Additionally, this data is subject to the limitations of self-reported 
data and there may have been changes since 2018 in flu vaccination 
uptake, particularly in the context of Covid-19. 

6. Conclusion 

Our analysis shows that correlates flu vaccine uptake varies between 
racial/ethnic groups at the US national level, and that nativity should be 

considered a significant predictor of flu vaccine uptake. While there are 
general trends in the US population regarding the correlates of flu vac
cine uptake, our analyses shows that these trends vary within major 
racial/ethnic subpopulations of the US. As a result, any vaccine educa
tion campaign needs to consider this variation in order to more effec
tively disseminate information. 
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