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Racial and Ethnic Trends in Recommended
Vaccinations Among US Adults, National Health
Interview Survey 2006-2021

Armaan Jamal'? and Sanah Vohra'?

Objectives: Reducing racial/ethnic disparities in immunization rates is a significant goal of Healthy People 2030. There is a lack
of clear understanding regarding the trends in vaccination rates for recommended vaccines among different racial/ethnic
subgroups. This study aims to describe adult vaccination trends in the United States by race/ethnicity between 2006 and
2021,

Study design: This is a cross-sectional study using the National Health Interview Survey data.

Methods: Temporal trends in influenza, pneumococcal, herpes zoster (shingles), hepatitis A, and hepatitis B vaccination rates
were examined by race/ethnicity between 2006 and 2021. Absolute annual changes in vaccine rates were estimated using
joinpoint regression. P-values < 0.05 were considered statistically significant.

Results: In 2021, Non-Hispanic Blacks (NHBs) and Hispanics had significantly lower influenza rates compared to Non-His-
panic Whites (NHWs). Similarly, NHBs, Hispanics, and Asians had significantly lower rates of pneumococcal and shingles vac-
cinations compared to NHWs. On the other hand, Asians had significantly higher hepatitis A and hepatitis B vaccination rates
compared to NHWs. Since 2006, influenza vaccine rates have increased steadily across all race/ethnicity groups (P < 0.001).
However, pneumococcal vaccination rates increased only among NHBs and Asians (P = 0.01). Shingles and hepatitis A vac-
cination rates increased for NHWs (P < 0.001), NHBs (P < 0.001 and P = 0.016, respectively), and Hispanics (P < 0.001
and P = 0.043, respectively). Hepatitis B vaccination rates increased only for NHWs (P = 0.04).

Conclusion: Racial/ethnic disparities in recommended vaccines continue to persist. This necessitates ongoing efforts to reduce
disparities.
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reduce morbidity and mortality associated with vac-

cine-preventable illness. Despite the established effec-
tiveness of immunization, adult vaccination rates in the
United States (US) continue to be low (1). Recognizing
this challenge, the US Department of Health and Human
Services (HHS) has made increasing vaccination rates as
a major goal of Healthy People 2030 (2). Additionally, the
Centers for Disease Control and Prevention (CDC) rec-
ommends vaccinations for adults based on age (i.e. 260
years: shingles; >65 years: pneumococcal), health condi-
tions, prior vaccinations, and other considerations to pre-
vent morbidity and mortality from vaccine-preventable
diseases (3).

Immunizations are a safe and cost-effective strategy to

Moreover, the COVID-19 pandemic has brought about
substantial societal and lifestyle changes, many of which
have negatively impacted public health. Notably, routine
preventive healthcare services, including screenings,
vaccinations, and primary care provider (PCP) visits, have
been disrupted (4). Fear of exposure to COVID-19 and
overwhelmed healthcare systems led individuals to delay
or miss their routine PCP appointments, potentially
resulting in reduced vaccination rates (4). These
disruptions have contributed to the overall decline in
preventive healthcare during the pandemic.

Racial disparities in vaccination rates are of increasing
concern. For instance, even though racial and ethnic
minorities were disproportionately affected by COVID-
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POPULAR SCIENTIFIC SUMMARY

* Vaccination coverage increased from 2006 to 2021
but remained suboptimal, with significant differences
observed among racial and ethnic groups

* To address disparities in vaccination rates, targeted
interventions tailored to the specific needs and
concerns of different racial and ethnic communities
are necessary

19-related morbidity and mortality, there continues to be
a decreased uptake of COVID-19 vaccines among
African Americans, Hispanics, and Asians compared to
White Americans (5). Differences in recommended
vaccines among adults by race and ethnicity were
reported for the pre-pandemic years; however, racial
disparities in these vaccines among adults after the
pandemic have not been studied (1). Using National
Health Interview Survey (NHIS) data, we examine the
vaccination trends of five CDC-recommended vaccines
before and during the pandemic, including influenza,
pneumococcal, shingles, hepatitis A, and hepatitis B.

METHODS

The NHIS is a continuous, cross-sectional national
household survey of the non-institutionalized US civilian
population conducted by the US Census Bureau for
CDC’s National Center for Health Statistics (6). Our
study used publicly available NHIS data harmonized by
the Integrated Public Use Microdata Service (IPUMS) (7).
We included individuals aged >19 years who belong to
one of the following racial/ethnic groups: non-Hispanic
white (NHW), non-Hispanic Black (NHB), Hispanic, and
Asian.

We analyzed the trends of five CDC recommended
vaccines: influenza (2006-2021), pneumococcal (2006
2021), shingles vaccines (2008-2021), hepatitis A
(2008-2018,2021), and hepatitis B (2006-2018,2021)
by race/ethnicity. For the pneumococcal, shingles,
hepatitis A, and hepatitis B vaccines, ever receipt of the
vaccine was recorded by NHIS and used for analysis. For
the influenza vaccine, participants were asked if they
received the vaccine in the last 12 months. We examined
the shingles vaccination trends among those aged >60
years and the pneumococcal vaccination trends among
adults aged >65 years as per CDC recommendations (3).

A joinpoint regression model (version 4.9.0.0) was
used to characterize the trends in vaccination rates within
each racial/ethnic group (8). We used the average annual
percent change (AAPC) to characterize the temporal
trends in vaccination rates. The AAPC represents the
weighted average of all the percent changes in the
vaccination rates between 2 years. The AAPCs reported
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in the analyses were obtained from the final models
chosen by the joinpoint regression software. All analyses
were performed using R version 4.2.3 and incorporated
the NHIS strata, primary sampling unit, and sample adult
weights to produce nationally representative estimates.

RESULTS
Influenza vaccine

Influenza vaccination rates increased for all groups
between 2006 and 2021. Hispanics (AAPC = 5.9; 95%
confidence interval [CI] = 5.0, 6.9) and Asians (AAPC =
5.2: 95% Cl = 4.0, 6.4) had the fastest increase in the
rate of influenza coverage. Although slightly lower, NHBs
(AAPC = 3.9;95% CI = 3.0, 49) and NHWs (AAPC =
3.6; 95% Cl = 2.6, 4.7) also had an increase in the
influenza vaccine coverage between 2006 and 2021
(Fig. 1).

In 2021, approximately 52.7% (95% CI: 51.8 -
53.6%) of NHWSs, 37.1% (349 - 39.4%) of NHBs,
37.1% (35.2 — 39.0%) of Hispanics, and 56.0% (53.0 -
58.8%) of Asians reported receiving an influenza vaccine
in the past year. NHBs and Hispanics were significantly
less likely to be vaccinated for influenza in 2021 than
NHWs (P < 0.05).

Pneumococcal vaccine

The pneumococcal vaccination rates increased for NHBs
(AAPC = 1.8; 95% Cl = 0.4, 3.2) and Asians (AAPC =
2.1; 95% Cl = 0.9, 3.2) between 2006 and 2021.
However, there was a non-significant increasing trend for
NHWSs (AAPC = 0.7;95% CI = —0.6, 2.0) and Hispanics
(AAPC = 2.0;95% Cl = -0.1, 4.1) (Fig. 1).

In 2021, approximately 67.4% (662 — 68.7%) of
NHWs, 51.1% (47.1 — 55.0%) of NHBs, 47.1% (37.9 —
48.1%) of Hispanics, and 42.9% (40.6 — 53.7%) of
Asians reported ever receiving a pneumococcal
vaccination. NHBs, Hispanics, and Asians were
significantly less likely to be vaccinated for pneumonia in
2021 compared to NHWs (P < 0.05).

Shingles vaccine

The shingles vaccination rates increased for NHWs
(AAPC = 9.3;95% CI = 4.5, 14.3), NHBs (AAPC = 13.4;
95% Cl = 9.5, 17.4), and Hispanics (AAPC = 12.8; 95%
Cl = 6.5, 19.5) between 2008 and 2021. However,
there was a non-significant increasing trend for Asians
(AAPC = 4.1;95% Cl = =24, 11.1) (Fig. 1).

In 2021, approximately 24.6% (235 - 25.7%) of
NHWs, 13.5% (11.5 — 15.9%) of NHBs, 14.4% (11.9 -
17.2%) of Hispanics, and 14.2% (11.0 — 18.1%) of
Asians reported ever receiving the shingles vaccine.
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Figure 1. Trends of recommended vaccination rates in NHWs, NHBs, Hispanics, and Asians, National Health Interview Survey

2006-2021.

NHBs, Hispanics, and Asians were significantly less likely
to be vaccinated for shingles in 2021 compared to NHWSs
(P < 0.05).

Hepatitis A vaccine

Hepatitis A vaccination rates increased for NHWs
(AAPC = 6.6;95% CI = 5.3,68.0), NHBs (AAPC = 4.8;
95% Cl = 0.9, 8.9), and Hispanics (AAPC = 6.4; 95%
Cl = 0.9, 12.9) between 2008 and 2021. However,
there was a non-significant increasing trend for Asians
(AAPC =5.2;95% Cl = -0.5, 11.2) (Fig. 1).

In 2021, approximately 21.6% (20.7 — 22.4%) of
NHWs, 17.0% of NHBs (15.4 — 18.6%), 20.9% (19.2 -
22.8%) of Hispanics, and 26.3% (23.7 - 28.9%) of
Asians reported ever receiving a hepatitis A vaccine.
Asians were the only group that were significantly more
likely to have been vaccinated for hepatitis A in 2021
compared to NHWs (P < 0.05).

Hepatitis B vaccine

The hepatitis B vaccination rate increased for only NHWs
(AAPC = 0.9; 95% CI = 0.1, 1.6) between 2006 and
2021. There were no significant changes in the hepatitis
B vaccine rate for NHBs (AAPC = —1.1;95% Cl = —2.4,
0.2), Hispanics (AAPC = 2.4; 95% Cl = —1.9, 7.0), and
Asians (AAPC = 1.9;95% Cl = —0.4, 4.3) (Fig. 1).

In 2021, approximately 30.7% (29.8 — 31.7%) of
NHWs, 25.5% (23.5 — 27.5%) of NHBs, 28.2% (26.3 -
30.2%) of Hispanics, and 38.5% (3556 — 41.6%) of
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Asians reported ever receiving a hepatitis B vaccine.
Asians were the only group that were significantly more
likely to have been vaccinated for hepatitis B in 2021
compared to NHWs (P < 0.05).

DISCUSSION

Overall, adult vaccination coverage in the US steadily
increased between 2006 and 2021 but remained
suboptimal. The 2021 data indicate that many adults in
the US remained unprotected against vaccine-
preventable diseases. Vaccination coverage was <40%
for hepatitis A, hepatitis B, and shingles, <60% for
influenza, and <70% for pneumococcal vaccines among
US adults. Racial and ethnic differences in vaccination
coverage were present for all adult-recommended
vaccines in 2021. We found that NHBs and Hispanics
had significantly lower vaccination rates for the influenza
vaccine compared to NHWs and Asians. Moreover, NHBs,
Hispanics, and Asians had lower pneumococcal and
shingles vaccination rates compared to NHWs. On the
other hand, NHWSs, NHBs, and Hispanics had lower
hepatitis A and hepatitis B vaccination rates compared to
Asians.

When comparing vaccination rates between 2021
and the pre-pandemic year of 2018, we observed that
most vaccine rates remained similar, with a few
exceptions. Among NHWs, we noted an increase in
influenza and hepatitis A vaccination rates in 2021 (vs.
2018) but a decrease in pneumococcal, shingles, and
hepatitis B vaccination rates. In the case of NHBs, there
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was a decrease in pneumococcal and hepatitis B
vaccination rates in 2021 (vs. 2018). Furthermore, Asians
experienced a decrease in influenza vaccination rates in
2021 (vs. 2018). However, it is worth noting that there
were no changes in vaccination rates for Hispanics
between 2021 versus 2018,

Multiple factors may contribute to the racial/ethnic
disparities in vaccination rates. For instance, varying
healthcare utilization patterns across racial/ethnic
groups, especially during the pandemic, have been
observed and could be an underlying factor (9). Additional
factors such as limited access to healthcare facilities,
financial constraints, language barriers, and cultural
beliefs may have contributed to disparities in healthcare
utilization (9). Some communities, particularly racial and
ethnic minority groups, may have faced increased
difficulties in accessing healthcare services due to
socioeconomic constraints and systemic barriers (9).
Specifically, structural barriers such as inability to take
time off of work, inability to afford child care, poor access
to transportation, lack of mass vaccination sites or publicly
accessible sites, and fear of interrogation about one’s
immigration status might be barriers to vaccination (5,
10). These structural differences could affect vaccination
opportunities and subsequently affect vaccination rates.
Factors like nativity status may further shape vaccination
uptake in specific groups. Studies have indicated robust
associations between nativity status and vaccination
rates among distinct racial/ethnic groups, underscoring
culturally agnostic access issues rooted in a lack of
structural knowledge within the US healthcare system
(10). Addressing these multifaceted challenges is
essential for developing targeted interventions to
enhance vaccination access and uptake, promoting
health equity across diverse communities.

However, these results should be considered with a
few limitations. Vaccination status was based on self-
report and was not validated with medical records. Also,
NHIS only includes English- and Spanish-speaking
participants, limiting our ability to understand groups that
speak other languages. Moreover, although trends in
vaccination rates can be assessed for Asian subgroups
from 2006 to 2018 using NHIS data, disaggregated
race/ethnicity information for Asian and Native Hawaiian
and Pacific Islander subgroups is not publicly available
post-2018 and thus was not assessed in this analysis
(11). Finally, NHIS data from 2021 were obtained by
telephone rather than in-person interviews, and the
impact of that change is unknown.

We found significant differences in post-pandemic
vaccination rates among US adults by race/ethnicity in
2021. Addressing the significant differences in post-
pandemic vaccination rates is integral to achieving the
overarching goals outlined in Healthy People 2030. To
improve coverage and eliminate racial/ethnic disparities
in adult vaccination, culturally tailored communication
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strategies should be implemented to address specific
beliefs, attitudes, and concerns within different racial and
ethnic communities. This may involve collaborating with
community leaders, local healthcare providers, and
cultural influencers to disseminate accurate information.
Addressing logistical challenges, such as providing
flexible vaccination hours, reducing financial barriers, and
offering incentives, could also contribute to improved
coverage. Future research should focus on ascertaining
evidence-based methods for community interventions to
improve vaccination rates. Additionally, future work
should estimate the trends in vaccination rates using
other data sources, such as the Behavioral Risk Factor
Surveillance System and the Immunization Information
Systems, to expand our understanding of vaccination
trends in racial/ethnic groups in the US and mitigate the
limitations posed by the NHIS dataset.
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