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Introduction: Health disparities among racial and ethnic and socioeconomic groups are pervasive,
and the COVID-19 pandemic has not been an exception. This study explores the key demographic
and socioeconomic factors related to racial and ethnic disparities in COVID-19 vaccination
coverage.

Methods: Using recent (January 2021−March 2021) data on adults from the U.S. Census Bureau
Household Pulse Survey, a regression-based decomposition method was used to estimate how
much of the observed racial and ethnic disparities in vaccination coverage could be explained by
particular socioeconomic and demographic factors (i.e., age, number of children and adults in
household).

Results: Demographics, socioeconomic factors, and experiencing economic hardship during the
pandemic each explained a statistically significant portion of vaccination coverage disparities
between non-Hispanic White and racial/ethnic minority individuals. The largest disparity was
observed among people who identified as Hispanic or Latino, whose vaccination coverage was 8.0
(95% CI=7.1, 8.9) percentage points lower than that of their non-Hispanic White counterparts.
Socioeconomic factors explained 4.8 (95% CI=4.3, 5.2) percentage points of this disparity, and eco-
nomic hardship explained an additional 1.4 (95% CI=1.2, 1.6) percentage points.

Conclusions: This paper identified the key factors related to racial and ethnic disparities in adult
vaccination coverage. The variables that explained the largest portions of the disparities were age,
education, employment, and income. The study findings can help to inform efforts to increase equi-
table vaccine access and engage various segments of the population to prevent the further exacerba-
tion of COVID-19 health disparities.
Am J Prev Med 2022;62(4):473−482. Published by Elsevier Inc. on behalf of American Journal of Preventive
Medicine.
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Health inequities observed across racial and eth-
nic minority groups, such as differences in the
rates of chronic disease, arise from differential

access to health care and other social determinants of
health, which themselves are driven by interpersonal
and structural racism.1,2 In the U.S., racial and ethnic
disparities in healthcare utilization and health outcomes
have been well documented,3,4 and recent studies have
observed racial and ethnic disparities in infections, hos-
pitalizations, mortality, and vaccination coverage during
the coronavirus disease 2019 (COVID-19) pandemic.5
In the U.S., SES varies substantially by race, with non-
Hispanic Black or African American only (Black), His-
panic or Latino of any race (Hispanic), and non-Hispanic
people of other or multiple races (other/multiple) having
on average lower levels of household income, educational
attainment, and residential stability than non-Hispanic
/10.1016/j.amepre.2021.10.008
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White only (White) and non-Hispanic Asian only (Asian)
individuals.6 These differences and their impact on
healthcare access may magnify health disparities during
the COVID-19 pandemic.7 Numerous studies have docu-
mented higher COVID-19 incidence and mortality and
lower vaccination coverage for populations with lower
SES levels.8−11 Others have documented disproportionate
economic hardship, such as loss of income, loss of health
insurance, food insufficiency, and housing instability,
among racial/ethnic minority groups during the
pandemic.12,13 Beyond access to health care, worsened
outcomes may have arisen owing to racial and ethnic
minority groups’ higher likelihood of living in densely
populated areas, living in multigenerational households,
having jobs that cannot be performed remotely, using
public transit, experiencing language barriers, and having
underlying chronic conditions.3,4

Cultural differences and historical health policies also
lead to differences in attitudes and healthcare-seeking
behaviors across racial and ethnic groups. Black and
Hispanic people were recently found to have lower levels
of knowledge of COVID-19 transmission pathways,
symptoms, and mitigation techniques than White peo-
ple.14 Harmful historical health policies, such as the Tus-
kegee syphilis study, which left Black men with known
syphilis infections untreated, have had longstanding
impacts on medical mistrust and mortality among Black
Americans.15,16 This and other historical abuses, such as
forced sterilization policies in the U.S. and Puerto Rico,
have resulted in modern-day medical mistrust among
disproportionately affected communities.17

This paper quantifies the extent to which disparities in
U.S. adult vaccination coverage are explained by racial/
ethnic differences in demographics (age, number of chil-
dren and adults in household), socioeconomic factors
(income, education, employment, health insurance status),
and economic hardship during the pandemic. The study
period, January 2021−March 2021, reflects a period of
constrained vaccine supply that may have exacerbated dis-
parities. Although other studies have documented associa-
tions between socioeconomic factors, race/ethnicity, and
COVID-19 vaccination,11,18 this analysis estimates how
much of the disparity between racial and ethnic groups is
predicted by each factor. This study aims to uncover the
key variables associated with vaccination disparities and
how they vary across groups. Analyzing the impact of
socioeconomic factors and economic hardship during the
pandemic identifies factors that may be contributing to
the exacerbation of health inequalities. The findings can
inform public health strategies to increase COVID-19 vac-
cination uptake among racial and ethnic minority groups
by determining the most important reasons for racial/eth-
nic disparities in vaccine coverage.
METHODS

Study Population
Study data came from the U.S. Census Bureau Household Pulse
Survey (HPS), a collaboration between multiple agencies to collect
data on the social and economic impacts of households during the
COVID-19 pandemic. Data are collected and released on a
biweekly basis and were designed to be representative of the U.S.
adult population. Waves 22−27 of the HPS, collected from Janu-
ary 6, 2021 to March 29, 2021, were combined for this analysis.
To account for the complex survey design, point estimates were
weighted using person-level probability weights, and CIs were cal-
culated using the replicate weights provided in the HPS data. The
replicate and probability weights were divided by 6 because 6
waves of the data were pooled.19
Measures
Starting in Wave 22, HPS asked respondents whether they
received a COVID-19 vaccine and, among those who had not yet
received a vaccine, whether they intended to receive a vaccine
(more details are provided in Appendix Table 1, available online).
Explanatory variables included demographic factors, socioeco-
nomic factors, and economic hardship during the COVID-19
pandemic. Demographic factors included race/ethnicity, age,
number of adults in the household, and number of children in the
household. Socioeconomic indicators included household income,
education, employment, and whether an individual had any health
insurance coverage.

Indicators of economic hardship during the pandemic were
included to account for the economic burden that may have tem-
porarily been induced by the pandemic. They allow investigators
to test whether those most disproportionately impacted by the
economic consequences of the pandemic may also be less likely to
receive a vaccination. These indicators included receiving Supple-
mental Nutrition Assistance Program (SNAP) benefits, receiving
unemployment insurance, receiving a stimulus check, lost income
during the pandemic, and food sufficiency.

If unvaccinated respondents indicated anything other than def-
initely intending to get a COVID-19 vaccine, HPS asked a series
of questions about reasons why they may choose not to. Respond-
ents could indicate any number of reasons from the following list:
concerns about side effects, not knowing whether the vaccine will
work, believing that they do not need a vaccine, not liking vac-
cines, a doctor has not recommended it, they plan to wait and see
whether it is safe, thinking that other people need it more right
now, concerns about the cost of a COVID-19 vaccine, not trusting
COVID-19 vaccines, and not trusting the government.
Statistical Analysis
A variant of a regression-based method known as Oaxaca
−Blinder decomposition was used to estimate how much of the
disparity in vaccination coverage between racial and ethnic
minority and non-Hispanic White respondents was predicted by
differences in their underlying characteristics.20 Vaccination cov-
erage was defined as the percentage of respondents who had
already received at least 1 dose of a COVID-19 vaccine. Decompo-
sition methods originated in the economics literature to measure
wage inequalities,21,22 and they have been adopted by health
researchers for studying health disparities.23,24
www.ajpmonline.org
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At a high level, the decomposition method works by predicting
how vaccination coverage between a racial/ethnic group and the
White group would change if the levels of the explanatory varia-
bles of the minority group were the same as those of the White
group. Predicted, or explained, differences were the differences in
vaccination coverage one would predict or expect to find on the
basis of racial/ethnic differences in factors included in the model.
A negative-explained difference means that one would expect vac-
cination coverage in the racial/ethnic minority group to be lower
than that in the White group on the basis of the explanatory fac-
tors alone. Differences between the explained and actual dispar-
ities indicate how much of the actual disparity cannot be
explained by the explanatory factors included in the model.
Explained/predicted disparities may be larger in magnitude than
the actual disparities; this would indicate that actual disparities
are smaller than expected on the basis of the explanatory variables
alone and that other factors outside of the model are helping to
decrease disparities.

A pooled logistic regression over all racial and ethnic groups
was estimated first. The regressions were weighted using the per-
son-level probability weights provided in the HPS data. Decompo-
sitions were then calculated between the reference group (White)
and each racial and ethnic minority group, for a total of 4 pairwise
comparisons. The pooled regression coefficients were used to pre-
dict the change in the outcome variable if the comparison group
had the same explanatory variable distribution as the reference
group. Using the strategy proposed by Yun,25 a detailed decompo-
sition was then calculated to assess how much each individual
explanatory variable contributed to the total explained portion.
An analogous way to estimate the difference between actual and
explained disparities would be to calculate the differences in
adjusted prevalence between racial/ethnic groups after estimating
the logistic regression. However, this would not provide the
detailed decomposition results of interest. All analyses used the
replicate weights from the HPS data to account for complex sur-
vey design when calculating CIs. Additional details are available
in the Appendix (available online).

For ease of presentation and interpretation, results for some
similar factors were aggregated. For example, all income levels
were summed and presented as 1 income effect. Higher levels of
aggregation were also calculated, such as the total of all socioeco-
nomic factors combined. As a sensitivity analysis, the same
decomposition analysis on the subsample of respondents aged
≥65 years, who were more likely to be eligible during the study
period, was conducted. Furthermore, to better understand the dif-
ferences between actual and explained disparities, analyses of
racial and ethnic differences in vaccination intentions and reasons
for not getting a COVID-19 vaccine were conducted.
RESULTS

The estimation sample for the vaccination coverage out-
come included 340,046 respondents with nonmissing
data collected during January 6, 2021−March 29, 2021.
Overall, a weighted 25.1% of these respondents had
already received at least 1 dose of a vaccine (Table 1).
On average, racial and ethnic minority respondents were
April 2022
younger and had larger household sizes than White
respondents. Asian and White respondents had higher
rates of health insurance coverage, income, and educa-
tion than Black, Hispanic, and other/multiple respond-
ents. Similarly, White and Asian respondents were less
likely to face economic hardship during the pandemic:
they had the lowest levels of SNAP benefits and lost
income during the pandemic, and they had the highest
levels of food sufficiency.
Compared with the White group, all racial and ethnic

minority groups except for the Asian group had lower
actual levels of vaccination coverage (Table 2 and
Figure 1). The largest disparity was with the Hispanic
group, whose vaccination coverage was 8.0 (95% CI=7.1,
8.9) percentage points lower than that for White
respondents.
Age explained between 1.8 (Black, 95% CI=1.6, 2.0)

and 3.6 (Hispanic, 95% CI=3.3, 3.8) percentage points of
the disparity across the racial and ethnic minority
groups. Socioeconomic factors also explained a large
proportion of the disparities for the Black, Hispanic, and
other/multiple groups (Table 2). For example, health
insurance status, income, education, and employment
together explained a 4.8 (95% CI=4.3, 5.2) percentage
point disparity for Hispanic respondents. Hardship dur-
ing the pandemic explained a significant but smaller
portion of the disparities. The hardship factors com-
bined explained 1.4 (95% CI=1.1, 1.7) percentage points
of the Black disparity and 1.4 (95% CI=1.2, 1.6) percent-
age points of the Hispanic disparity. Higher proportions
having trouble in paying expenses during the pandemic
and food insufficiency explained 0.5 (95% CI=0.4, 0.7)
and 0.4 (95% CI=0.2, 0.5) percentage point disparities in
vaccine coverage, respectively.
Explained disparities or the size of the disparity pre-

dicted by the explanatory factors alone were similar in
magnitude to actual disparities for the Black and other/
multiple groups. Actual disparities were 2.4 (95% CI=1.3,
3.5) and 5.8 (95% CI=4.5, 7.1) percentage points lower
than explained disparities for the Hispanic and Asian
groups, respectively. When the analysis was restricted to
respondents aged ≥65 years, actual disparities decreased
in magnitude for all groups except for other/multiple,
which increased to 12.5 (95% CI=7.8, 17.2) percentage
points (Appendix Table 3, available online). Explained
disparities decreased for all groups, and the size of the
decrease was similar to the age effect from Table 2.
Data on vaccination intentions and reasons for not

getting a vaccine by race were analyzed to describe
additional factors related to vaccination outside of
the decomposition model (Table 3 and
Appendix Figures 1 and 2, available online). Hispanic



Table 1. Characteristics of the Study Population by Race and Ethnicity

Racial/ethnic groupa Hispanic, Asian, Black, Other/ multiple, White, Overall,
%b (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Outcome

Vaccination coverage 18.87
(18.11, 19.64)

29.97
(28.91, 31.04)

21.40
(20.52, 22.28)

21.72
(20.44, 22.99)

26.87
(26.55, 27.18)

25.07
(24.79, 25.35)

Demographic variables

Ages 18−34 years 32.70
(31.75, 33.65)

29.91
(28.72, 31.09)

19.98
(19.08, 20.88)

27.18
(25.87, 28.48)

21.62
(21.35, 21.89)

23.74
(23.50, 23.99)

Age 35−49 years 31.69
(30.86, 32.52)

29.98
(29.12, 30.84)

32.03
(30.87, 33.18)

31.49
(29.95, 33.04)

24.04
(23.88, 24.20)

26.57
(26.35, 26.80)

Ages 50−64 years 23.69
(22.81, 24.57)

25.02
(23.94, 26.10)

31.22
(30.21, 32.23)

24.86
(23.66, 26.05)

27.68
(27.47, 27.89)

27.21
(26.98, 27.43)

Ages ≥65 years 11.92
(11.33, 12.51)

15.09
(14.31, 15.87)

16.77
(16.15, 17.38)

16.47
(15.11, 17.84)

26.65
(26.46, 26.84)

22.48
(22.29, 22.66)

1 adultc 7.24
(6.73, 7.76)

6.97
(6.39, 7.55)

15.62
(14.51, 16.72)

10.73
(9.74, 11.72)

11.04
(10.72, 11.36)

10.72
(10.36, 11.08)

2 adultsc 37.43
(36.22, 38.65)

41.15
(39.58, 42.72)

41.10
(40.05, 42.15)

43.83
(41.86, 45.79)

55.55
(55.09, 56.01)

50.21
(49.67, 50.74)

≥3 adultsc 55.32
(53.88, 56.76)

51.88
(50.03, 53.73)

43.28
(41.59, 44.97)

45.44
(43.06, 47.82)

33.41
(32.69, 34.12)

39.07
(38.23, 39.92)

0 childrenc 50.06
(48.94, 51.18)

58.57
(56.87, 60.27)

54.98
(53.89, 56.07)

56.32
(54.17, 58.48)

68.27
(67.94, 68.61)

63.26
(62.89, 63.62)

1 childc 20.95
(19.90, 21.99)

20.00
(18.73, 21.27)

21.26
(20.24, 22.27)

19.88
(18.24, 21.52)

15.20
(14.93, 15.46)

17.09
(16.84, 17.34)

2 childrenc 16.62
(15.79, 17.45)

15.37
(14.27, 16.47)

12.99
(12.26, 13.72)

13.37
(12.20, 14.54)

10.84
(10.64, 11.03)

12.24
(12.01, 12.48)

≥3 childrenc 12.37
(11.51, 13.24)

6.06
(5.30, 6.81)

10.78
(9.82, 11.73)

10.43
(9.24, 11.61)

5.69
(5.49, 5.89)

7.41
(7.20, 7.61)

Socioeconomic factors

Health insurance 80.44
(79.51, 81.37)

93.47
(92.57, 94.37)

88.28
(87.36, 89.19)

87.49
(86.31, 88.67)

93.48
(93.27, 93.69)

90.77
(90.51, 91.03)

Income <$25,000 21.75
(20.71, 22.79)

10.65
(9.65, 11.65)

24.27
(23.26, 25.28)

18.47
(17.17, 19.77)

11.06
(10.82, 11.29)

14.26
(14.01, 14.52)

Income $25,000−
$34,999

15.50
(14.49, 16.51)

8.74
(7.68, 9.80)

15.21
(14.21, 16.21)

12.11
(11.01, 13.20)

9.52
(9.28, 9.76)

11.05
(10.83, 11.27)

Income $35,000−
$49,999

16.42
(15.51, 17.34)

10.44
(9.35, 11.52)

14.68
(13.93, 15.43)

13.80
(12.43, 15.16)

11.77
(11.53, 12.02)

12.78
(12.55, 13.01)

Income $50,000−
$74,999

18.76
(17.86, 19.66)

14.22
(13.16, 15.29)

17.66
(16.85, 18.47)

17.98
(16.73, 19.24)

18.43
(18.10, 18.76)

18.18
(17.90, 18.45)

Income $75,000−
$99,999

10.49
(9.84, 11.14)

12.18
(11.16, 13.21)

10.09
(9.53, 10.65)

13.65
(12.30, 14.99)

14.45
(14.19, 14.70)

13.26
(13.04, 13.49)

Income $100,000−
$149,999

9.60
(9.10, 10.10)

17.82
(16.72, 18.93)

10.55
(9.82, 11.28)

12.66
(11.73, 13.59)

17.46
(17.17, 17.74)

15.42
(15.20, 15.63)

Income $150,000−
$199,999

3.82
(3.52, 4.13)

10.01
(9.27, 10.75)

4.21
(3.75, 4.66)

5.56
(4.91, 6.21)

8.16
(8.01, 8.32)

7.11
(6.98, 7.23)

Income ≥$200,000 3.65
(3.25, 4.05)

15.94
(14.97, 16.90)

3.33
(3.05, 3.62)

5.77
(4.91, 6.63)

9.15
(8.95, 9.35)

7.95
(7.79, 8.10)

Education: less than high
school

6.84
(6.21, 7.47)

2.81
(2.03, 3.59)

1.66
(1.20, 2.12)

2.69
(1.87, 3.50)

1.16
(1.01, 1.31)

2.21
(2.09, 2.32)

Education: some high
school

12.95
(12.12, 13.78)

4.57
(3.59, 5.55)

6.17
(5.43, 6.91)

4.14
(3.34, 4.94)

2.72
(2.55, 2.89)

4.76
(4.57, 4.94)

Education: high school
graduate or equivalent

31.04
(29.90, 32.18)

13.40
(12.17, 14.62)

32.37
(30.90, 33.84)

30.39
(28.63, 32.16)

28.07
(27.74, 28.40)

28.30
(28.02, 28.59)

Education: some college 20.50
(19.71, 21.29)

14.88
(13.89, 15.86)

22.36
(21.48, 23.24)

24.12
(22.70, 25.54)

20.79
(20.55, 21.03)

20.73
(20.55, 20.91)

Education: associate
degree

8.73
(8.19, 9.28)

7.12
(6.41, 7.84)

10.32
(9.60, 11.03)

10.72
(9.89, 11.55)

10.10
(9.92, 10.28)

9.79
(9.64, 9.94)

(continued on next page)
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Table 1. Characteristics of the Study Population by Race and Ethnicity (continued)

Racial/ethnic groupa Hispanic, Asian, Black, Other/ multiple, White, Overall,
%b (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Education: bachelor’s
degree

12.25
(11.77, 12.73)

29.19
(28.19, 30.18)

14.08
(13.46, 14.70)

16.26
(15.28, 17.24)

20.81
(20.61, 21.02)

19.09
(18.92, 19.26)

Education: graduate
degree

7.69
(7.30, 8.07)

28.05
(26.83, 29.27)

13.04
(12.35, 13.73)

11.68
(10.96, 12.40)

16.35
(16.16, 16.54)

15.12
(14.96, 15.28)

Employment: government 8.37
(7.88, 8.86)

8.36
(7.68, 9.04)

12.24
(11.51, 12.97)

10.61
(9.53, 11.69)

8.17
(7.99, 8.35)

8.71
(8.54, 8.89)

Employment: private
company

35.89
(34.83, 36.96)

40.58
(39.19, 41.97)

29.82
(28.75, 30.88)

33.33
(32.05, 34.61)

35.60
(35.21, 35.98)

35.22
(34.87, 35.57)

Employment: nonprofit
organization

4.48
(4.16, 4.80)

6.72
(6.19, 7.26)

6.81
(6.24, 7.39)

5.50
(4.85, 6.15)

6.31
(6.17, 6.46)

6.08
(5.94, 6.21)

Employment: self-
employed

6.29
(5.80, 6.78)

6.41
(5.57, 7.25)

4.13
(3.70, 4.56)

6.02
(5.27, 6.78)

6.73
(6.52, 6.94)

6.36
(6.19, 6.52)

Employment: family
business

2.06
(1.66, 2.46)

1.43
(1.08, 1.77)

0.91
(0.63, 1.18)

1.40
(0.90, 1.90)

1.35
(1.24, 1.46)

1.42
(1.32, 1.52)

Employment: unemployed 32.68
(31.65, 33.72)

25.59
(24.13, 27.05)

29.77
(28.43, 31.10)

28.18
(26.30, 30.07)

18.61
(18.28, 18.93)

22.56
(22.27, 22.85)

Employment: sick/
disability

2.30
(1.98, 2.62)

1.04
(0.74, 1.33)

3.93
(3.35, 4.51)

4.63
(3.85, 5.41)

2.66
(2.52, 2.80)

2.72
(2.61, 2.84)

Employment: retired 7.93
(7.37, 8.48)

9.86
(9.08, 10.65)

12.39
(11.74, 13.05)

10.32
(9.40, 11.25)

20.58
(20.32, 20.83)

16.93
(16.71, 17.15)

Economic hardship during
the pandemic
Trouble paying household
expenses

32.70
(31.75, 33.65)

29.91
(28.72, 31.09)

19.98
(19.08, 20.88)

27.18
(25.87, 28.48)

21.62
(21.35, 21.89)

23.74
(23.50, 23.99)

Received SNAP benefits 17.21
(16.12, 18.30)

7.83
(6.78, 8.88)

25.25
(24.29, 26.21)

17.19
(15.82, 18.57)

7.62
(7.37, 7.86)

11.21
(10.97, 11.46)

Received unemployment
insurance

19.40
(18.55, 20.26)

16.67
(15.42, 17.92)

19.54
(18.34, 20.74)

17.75
(16.48, 19.03)

14.11
(13.85, 14.37)

15.72
(15.44, 16.00)

Received a stimulus check 62.46
(61.43, 63.50)

54.97
(53.60, 56.33)

58.57
(57.26, 59.88)

56.36
(54.63, 58.10)

52.43
(52.01, 52.84)

54.83
(54.46, 55.21)

Lost income during
pandemic

59.54
(58.58, 60.50)

44.45
(42.96, 45.94)

52.76
(51.49, 54.03)

56.48
(54.65, 58.31)

41.95
(41.59, 42.31)

46.35
(46.01, 46.70)

Food sufficiency 82.49
(81.48, 83.50)

94.61
(93.97, 95.25)

80.74
(79.80, 81.68)

83.74
(82.53, 84.96)

92.95
(92.75, 93.16)

89.88
(89.63, 90.13)

aRacial and ethnic groups include Hispanic or Latino (Hispanic), non-Hispanic Asian alone (Asian), non-Hispanic Black or African American alone
(Black), non-Hispanic persons of other or multiple races (other/multiple), and non-Hispanic White alone (White).
bWeighted percentages were calculated using person-level probability weights. CIs were calculated using replicate weights.
cRefers to the number of adults or children in the respondent’s household.
SNAP, Supplemental Nutrition Assistance Program.
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and Asian respondents had higher levels of endorsing
vaccination (vaccinated or definitely will get vacci-
nated) than their Black and other/multiple counter-
parts. However, Black and other/multiple respondents
had the highest proportion of those who were unde-
cided about getting vaccinated (probably will or proba-
bly will not get vaccinated).
Among respondents who were not already vaccinated

or were definitely planning to get vaccinated, Asian and
Hispanic respondents were less likely to report believing
that they do not need a vaccine, not trusting COVID-19
vaccines, and not trusting the government when than
White respondents (Appendix Figure 2, available
online). Black and other/multiple respondents were
April 2022
more likely than White respondents to report concerns
about side effects and not trusting COVID-19 vaccines.
DISCUSSION

This analysis highlighted the factors that were key for
predicting racial and ethnic disparities in vaccination
coverage and intent. The use of a decomposition method
allowed the authors to estimate how much of the dispar-
ities were associated with underlying differences in
explanatory factors. Vaccination coverage was lower for
all racial and ethnic minority groups than for the White
group, except for the Asian group. Hispanic, Black, and
other/multiple respondents had a relatively large



Table 2. Vaccination Coverage Decomposition Results

Racial/ethnic groupa
Black, Hispanic, Asian, Other/multiple,
PPb (95% CI) PP (95% CI) PP (95% CI) PP (95% CI)

Actual difference �5.47 (�6.46, �4.47) �7.99 (�8.88, �7.10) 3.11 (1.76, 4.45) �5.15 (�6.69, �3.60)

Explained difference �5.84 (�6.33, �5.36) �10.40 (�10.89, �9.91) �2.69 (�3.23, �2.15) �6.44 (�7.08, �5.80)

Difference between actual
and explained

0.37
(�0.59, 1.34)

2.41
(1.34, 3.47)

5.80
(4.52, 7.08)

1.29
(�0.20, 2.79)

Detailed decomposition

Demographics

Total �2.26 (�2.52, �2.01) �4.23 (�4.54, �3.93) �3.79 (�4.12, �3.46) �2.97 (�3.41, �2.53)

Age �1.81 (�2.03, �1.58) �3.57 (�3.83, �3.30) �3.42 (�3.73, �3.11) �2.52 (�2.95, �2.08)

Household size �0.46 (�0.58, �0.33) �0.67 (�0.85, �0.48) �0.36 (�0.53, �0.20) �0.45 (�0.59, �0.32)

Socioeconomic factors

Total �2.19 (�2.55, �1.84) �4.77 (�5.20, �4.34) 1.31 (0.81, 1.81) �2.35 (�2.76, �1.95)
Health insurance �0.37 (�0.48, �0.26) �0.94 (�1.15, �0.73) 0.00 (�0.09, 0.09) �0.45 (�0.59, �0.32)

Income �0.84 (�1.04, �0.63) �0.79 (�0.98, �0.59) 0.26 (0.14, 0.37) �0.51 (�0.64, �0.37)

Education �0.75 (�0.89, �0.60) �1.65 (�1.98, �1.32) 1.64 (1.35, 1.94) �0.66 (�0.84, �0.49)

Employment �0.24 (�0.44, �0.03) �1.39 (�1.59, �1.19) �0.59 (�0.84, �0.34) �0.73 (�1.03, �0.43)

Hardship during pandemic

Total �1.39 (�1.68, �1.09) �1.40 (�1.64, �1.15) �0.21 (�0.32, �0.11) �1.12 (�1.34, �0.89)

Trouble paying
household expenses

�0.50 (�0.65, �0.35) �0.53 (�0.70, �0.37) �0.17 (�0.23, �0.11) �0.41 (�0.54, �0.28)

Received SNAP benefits �0.28 (�0.50, �0.05) �0.15 (�0.28, �0.03) 0.00 (�0.03, 0.02) �0.16 (�0.29, �0.03)

Received
unemployment
insurance

�0.01 (�0.06, 0.03) �0.01 (�0.06, 0.03) �0.01 (�0.04, 0.02) �0.01 (�0.05, 0.03)

Received a stimulus
check

�0.11 (�0.15,�0.07) �0.18 (�0.24, �0.13) �0.06 (�0.10, �0.02) �0.08 (�0.12, �0.03)

Lost income during
pandemic

�0.11 (�0.18, �0.04) �0.19 (�0.30, �0.08) �0.03 (�0.06, 0.00) �0.16 (�0.26, �0.06)

Food sufficiency �0.37 (�0.54, �0.20) �0.32 (�0.47, �0.17) 0.06 (0.02, 0.10) �0.30 (�0.44, �0.16)

Note: Boldface indicates statistical significance (p<0.05).
aRacial and ethnic groups include Hispanic or Latino (Hispanic), non-Hispanic Asian alone (Asian), non-Hispanic Black or African American alone
(Black), non-Hispanic persons of other or multiple races (other/multiple), and non-Hispanic White alone (White).
bPP difference between racial/ethnic minority group and White group. Weighted percentages were calculated using person-level probability weights.
CIs were calculated using replicate weights. Actual differences reflect the weighted difference in the outcome variable between the racial and ethnic
minority group and White respondents. Explained differences are the differences predicted on the basis of explanatory variables alone. The detailed
decomposition shows how much of the explained disparity is because of each explanatory variable.
PP, percentage point; SNAP, Supplemental Nutrition Assistance Program.
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proportion of respondents who were undecided (proba-
bly will or probably will not get vaccinated), which sug-
gests that there is an opportunity to increase vaccine
confidence and uptake in these groups.
Differences in age distributions explained a 3.6 (95%

CI=3.3, 3.8) percentage point difference in vaccination
coverage between Hispanic and White respondents. If
the age distribution was equivalent between these 2
groups, the model would predict reported vaccination
coverage among Hispanic respondents to be 3.6 percent-
age points higher. COVID-19 vaccination eligibility was
extended to older populations first, and racial and ethnic
minority respondents were younger on average (Table 1).
Thus, jurisdictions with younger populations should
expect lower levels of vaccination coverage regardless of
socioeconomic or discriminatory barriers to access.
Differences in health insurance status, income, educa-
tion, and employment explained a large portion of the
disparity in vaccination coverage between Hispanic and
White respondents. Health insurance alone accounted
for a 0.9 (95% CI=0.7, 1.2) percentage point disparity. In
other words, if Hispanic respondents had 13 percentage
points−higher health insurance coverage to match that
of White respondents, then the model would predict an
additional 1% higher vaccination coverage among His-
panic respondents. Lack of insurance may decrease will-
ingness to get vaccinated because of unfamiliarity with
the healthcare system or lack of knowledge that vaccines
will be provided at no cost.
Differences between the actual disparities and those

explained by the model may indicate that factors outside
of the variables included in the model are important
www.ajpmonline.org



Figure 1. Racial and ethnic vaccination coverage disparities: actual, explained, and by category.

Note: Non-Hispanic White alone is the comparison group. Explained disparities are the predicted differences on the basis of explanatory variables
alone. Racial and ethnic minority groups include Hispanic or Latino (Hispanic), non-Hispanic Asian alone (Asian), non-Hispanic Black or African Amer-
ican alone (Black), non-Hispanic persons of other or multiple races (other/multiple). Actual differences reflect the weighted difference in the outcome
variable between White respondents and the racial and ethnic minority group. Explained disparities are the differences predicted on the basis of
explanatory variables alone. The detailed decomposition shows how much of the explained disparity is because of each explanatory variable.
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drivers of disparities. These differences highlight where
knowledge gaps persist, which may be useful to policy-
makers. Even among those aged ≥65 years, who were more
likely to be eligible for the vaccine during the early rollout
period, significant unexplained disparities remained for the
Asian and other/multiple groups. The analysis of vaccination
intentions and reasons for not getting the vaccine helped to
fill in this gap and highlighted some of the key factors to
focus on when trying to increase vaccine confidence in the
population and within specific racial and ethnic groups. For
the Black and other/multiple groups, clear and accurate mes-
saging about COVID-19 vaccines from community leaders
may increase trust in COVID-19 vaccines and alleviate con-
cerns about side effects, which could increase vaccine confi-
dence.
The findings show that socioeconomic factors remain

tightly linked to access to health care, including
COVID-19 vaccinations. Hispanic people face substan-
tial socioeconomic barriers and had the lowest vaccina-
tion coverage, but they had the second-highest
proportion of those who definitely will or probably will
get vaccinated. Long-term policies that reduce disparities
April 2022
in underlying socioeconomic factors may help to reduce
future healthcare disparities. In the short term, public
health efforts that increase vaccine access in areas with
low SES levels or address barriers for this population
such as time off work and child care may help bridge the
gap. The key drivers of disparities identified in this paper
can be used to tailor messaging to each racial and ethnic
group in a way that corrects vaccination misconceptions.
They can also be used to engage healthcare personnel
and community leaders to ensure that they are empa-
thetic to and better understand the root causes of com-
mon concerns and barriers to vaccination.
Some studies have shown that COVID-19 disparities

decrease after controlling for socioeconomic or other fac-
tors.26 However, racial and ethnic disparities are intercon-
nected with socioeconomic and cultural factors that have
resulted from historical inequities. Documenting that a por-
tion of a disparity can be explained by differences in educa-
tion or income does not minimize the role of racial or
ethnic discrimination in leading to that disparity because
historical discrimination has itself contributed to those dif-
ferences in income and educational distributions.



Table 3. Intention to Get a COVID-19 Vaccine and Reasons for Not Getting Vaccinated by Race and Ethnicity

Racial/ethnic groupa Hispanic Asian Black Other/ multiple White Overall

Sample size,b unweighted n
(weighted %c)

Total 29,343 15,361 21,505 11,638 262,217 340,064

Vaccinated 7,799 (18.87) 5,212 (29.97) 6,106 (21.40) 3,384 (21.72) 90,264 (26.87) 112,765 (25.07)

Definitely will get vaccine 12,328 (42.72) 7,499 (49.62) 6,801 (30.17) 4,101 (34.45) 111,717 (41.65) 142,446 (40.78)

Probably will get vaccine 5,151 (22.42) 1,942 (15.22) 4,457 (23.47) 1,849 (18.98) 29,463 (14.47) 42,862 (16.79)

Probably not get vaccine 2,355 (9.16) 499 (3.40) 2,630 (14.82) 1,203 (13.35) 17,719 (9.39) 24,406 (9.75)

Definitely not get vaccine 1,710 (6.82) 209 (1.76) 1,511 (10.12) 1,101 (11.47) 13,054 (7.60) 17,585 (7.58)

Vaccine endorsersd 20,127 (61.59) 12,711 (79.59) 12,907 (51.57) 201,981 (68.51) 7,485 (56.16) 255,211 (65.85)

Undecidede 7,506 (31.58) 2,441 (18.62) 7,087 (38.29) 3,052 (32.33) 47,182 (23.86) 67,268 (26.54)

Reasons for not getting a
COVID-19 vaccine,f weighted %
(95% CI)
Concerns about side effects 51.29

(49.19, 53.39)
52.78

(49.71, 55.86)
53.49

(51.65, 55.32)
55.36

(52.49, 58.22)
49.86

(49.07, 50.66)
50.97

(50.41, 51.53)

Not knowing whether vaccine
will work

20.35
(18.96, 21.73)

19.05
(16.16, 21.93)

20.14
(18.61, 21.67)

23.61
(21.29, 25.92)

19.33
(18.81, 19.86)

19.81
(19.37, 20.24)

Believing that they do not
need a vaccine

8.92
(7.88, 9.97)

8.04
(5.99, 10.08)

8.14
(7.18, 9.10)

18.16
(16.10, 20.22)

17.00
(16.36, 17.65)

14.14
(13.68, 14.59)

Not liking vaccines 7.57
(6.65, 8.48)

6.15
(4.22, 8.09)

9.34
(8.45, 10.23)

13.34
(10.91, 15.76)

9.36
(8.89, 9.84)

9.14
(8.72, 9.56)

Doctor has not recommended 5.70
(4.95, 6.45)

3.69
(2.57, 4.82)

7.65
(6.71, 8.59)

10.03
(8.65, 11.41)

6.96
(6.55, 7.36)

6.88
(6.59, 7.18)

Plan to wait and see 48.69
(46.53, 50.86)

54.10
(51.13, 57.06)

53.33
(51.56, 55.09)

48.02
(45.51, 50.54)

45.78
(45.06, 46.50)

47.72
(47.07, 48.38)

Other people need it more 29.53
(28.02, 31.03)

31.39
(28.24, 34.55)

18.16
(16.78, 19.55)

29.73
(27.47, 31.99)

31.92
(31.21, 32.63)

29.42
(28.94, 29.90)

Concerns about cost 11.11
(9.73, 12.49)

10.12
(8.28, 11.96)

6.33
(5.45, 7.21)

9.93
(8.22, 11.63)

6.88
(6.45, 7.30)

7.75
(7.30, 8.21)

Not trusting COVID-19
vaccines

17.48
(16.00, 18.95)

9.66
(7.88, 11.43)

24.57
(23.03, 26.11)

25.15
(22.89, 27.41)

21.96
(21.35, 22.58)

21.34
(20.83, 21.84)

Not trusting the government 15.64
(14.35, 16.92)

6.06
(4.74, 7.39)

18.03
(16.75, 19.30)

23.57
(21.75, 25.39)

20.76
(20.18, 21.33)

19.17
(18.69, 19.64)

aRacial and ethnic groups include Hispanic or Latino (Hispanic), non-Hispanic Asian alone (Asian), non-Hispanic Black or African American alone (Black), non-Hispanic persons of other or multiple races
(other/multiple), and non-Hispanic White alone (White).
bSample sizes are for the pooled logistic regression estimation sample and do not include respondents with missing explanatory variables.
cWeighted percentages were calculated using person-level probability weights. CIs were calculated using replicate weights.
dThe vaccine endorsers sample includes respondents who are vaccinated or say that they definitely will get a COVID-19 vaccine.
eThe undecided sample includes respondents who said that they probably will or probably will not get a COVID-19 vaccine.
fResponses for reasons for not getting a COVID-19 vaccine are restricted to those who say that they probably will, probably will not, or definitely will not get a COVID-19 vaccine.
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Limitations
This analysis comes with several limitations. First, the
decomposition methodology is descriptive, not causal in
nature, and should be interpreted as such. For example,
higher levels of both food insufficiency and receiving
SNAP benefits significantly explain portions of the Black
disparities in vaccine coverage. This is not to say that
eliminating SNAP benefits would decrease disparities;
rather, receiving SNAP benefits is likely a proxy for eco-
nomic hardship beyond what is measured in the income
variables. Second, the explanatory variables included in
the models were limited to those available in the HPS
data. Other important explainers might include language
spoken, country of origin, computer literacy, political
party, transportation mode, and experiences with rac-
ism. There may be other modifiable factors that could be
more readily impacted by short-term policies to improve
vaccination coverage.
The factors in the model are specified as linear and

additive, but other specifications may be appropriate.
For example, income and household size were included
separately, but there may be an important interaction
between the 2 factors. As a sensitivity test, the ratio of
income to poverty was included in the model, but it had
almost no impact on the result. Vaccination status was
self-reported and thus subject to recall bias, although the
accuracy of the report of COVID-19 vaccination is likely
to be at least as high as of influenza vaccination.27 The
study period covers January 2021−March 2021, a period
when COVID-19 vaccinations were increasing rapidly.
Thus, the determinants of vaccination may be changing
over time, and the estimates only reflect the average
effect over this period when supply was constrained.
Finally, nonresponse and missingness in the data
reduced the sample size. Although probability weights
were used on this subsample, the findings may not be
representative of the U.S. adult population.28
CONCLUSIONS

Racial and ethnic minority groups have been dispropor-
tionately affected by the health and economic impacts of
the COVID-19 pandemic. This paper identified the key
factors associated with racial and ethnic disparities in adult
vaccination coverage. The findings can help to inform
efforts to distribute vaccines equitably and prevent the fur-
ther exacerbation of COVID-19 health disparities.
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