
A COVID-19 vaccine booster dose is intended to 
boost the immune system for better, long-lasting 

protection when the primary vaccine response de-
creases over time. Studies have shown that a booster 
increased the immune response in trial participants 
who completed a Pfizer-BioNTech (https://www.pfiz-
er.com) or Moderna (https://www.modernatx.com)  

primary series 6 months earlier or who received a John-
son & Johnson/Janssen (https://www.jnj.com) single-
dose vaccine 2 months earlier (1,2).

With an increased immune response, booster 
doses provide additional protection against both Del-
ta and Omicron variants for clinical COVID-19 emer-
gency department visits and hospitalization even for 
those persons who have received an initial vaccine 
series (1,3). For example, the mRNA vaccine effective-
ness (VE) against emergency room visits during the 
period of Delta predominance was 76%–86% after the 
second initial dose and 94% after a booster dose; es-
timates of VE during Omicron variant predominance 
were 38%–52% after the second initial dose and 82% 
after a booster dose. VE against hospitalizations dur-
ing the period of Delta predominance was 81%–90% 
after the second initial dose and 94% after a booster 
dose, and estimates of VE for during Omicron variant 
predominance were 57%–81% after the second initial 
dose and 90% after a booster dose (3).

The Centers for Diseases Control and Prevention 
(CDC) first recommended booster doses for select 
populations in September 2021 and on November 
29, 2021, recommended that all persons >18 years of 
age should get a booster dose when eligible (1,2). By 
March 2022, approximately 84% of American adults 
were fully vaccinated with the COVID-19 primary 
vaccine series; primary vaccine series completion 
rates varied by some social‒demographic charac-
teristics (4). Receiving a COVID-19 booster dose 
is useful both to prevent COVID-19-related illness 
and death and slow the spread of COVID-19 in the 
United States. The objective of this study was to as-
sess COVID-19 booster dose vaccination coverage 
by demographics and behaviors and experiences  
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The Centers for Disease Control and Prevention rec-
ommends a COVID-19 vaccine booster dose for all 
persons >18 years of age. We analyzed data from the 
National Immunization Survey–Adult COVID Module col-
lected during February 27–March 26, 2022 to assess  
COVID-19 booster dose vaccination coverage among 
adults. We used multivariable logistic regression analysis 
to assess factors associated with vaccination. COVID-19 
booster dose coverage among fully vaccinated adults 
increased from 25.7% in November 2021 to 63.4% in 
March 2022. Coverage was lower among non-Hispanic 
Black (52.7%), and Hispanic (55.5%) than non-Hispanic 
White adults (67.7%). Coverage was 67.4% among es-
sential healthcare personnel, 62.2% among adults who 
had a disability, and 69.9% among adults who had medi-
cal conditions. Booster dose coverage was not optimal, 
and disparities by race/ethnicity and other factors are 
apparent in coverage uptake. Tailored strategies are 
needed to educate the public and reduce disparities in 
COVID-19 vaccination coverage.



RESEARCH

toward vaccination among fully vaccinated adults by 
using data from the National Immunization Survey–
Adult COVID Module (NIS-ACM) (5).

Methods
We collected the NIS-ACM data used in this report 
by telephone interview among adults >18 years of 
age by using a random-digit‒dialed sample of cell 
telephone numbers. 

Data were collected during February 27–March 
26, 2022. Trend analysis was based on data collected 
during October 31, 2021–March 26, 2022. Booster dose 
was defined as receipt of a third dose of COVID-19 
vaccine after completion of a 2-dose primary mRNA 
COVID-19 vaccine series for adults who are not im-
munocompromised or a fourth dose of COVID-19 
vaccine after completion of a 3-dose mRNA  
COVID-19 vaccine series for adults who reported be-
ing immunocompromised. For respondents whose 
initial vaccine was a Janssen/Johnson & Johnson vac-
cine, booster dose was defined as receipt of a second 
dose of the vaccine after completion of a single-dose 
primary vaccine series for adults who are not immu-
nocompromised or a third dose of Janssen vaccine 
after completion of 2-dose series for adults who re-
ported being immunocompromised (1,2). Receipt of 
a booster dose of COVID-19 vaccine was based on re-
sponses to the questions, “Have you received at least 
one dose of a COVID-19 vaccine?,” “Which brand 
of COVID-19 vaccine did you receive for your first 
dose?,” “How many doses of a COVID-19 vaccine 
have you received?,” and self-reported health con-
ditions that may put respondents at higher risk for  
COVID-19 (including immunocompromised status).

Survey questions also collected information on 
vaccine confidence, behaviors, and experiences, such 
as being concerned about getting COVID-19, thinking 
COVID-19 vaccines are safe, believing COVID-19 vac-
cines are useful for protection from COVID-19, wheth-
er friends or family were vaccinated, and whether the 
respondent had difficulty getting a COVID-19 vaccine 
(e.g., difficulty getting an appointment online, know-
ing where to get vaccinated, getting to vaccination 
sites). Information on demographic characteristics, 
health insurance status, reported medical conditions, 
previous diagnosis of COVID-19, disability status, 
frontline/essential work status, provider recommen-
dation of a COVID-19 vaccine, and work/school COV-
ID-19 vaccination requirement were also collected (6). 
Questions regarding vaccine confidence, behaviors, 
and experiences did not specifically address booster 
doses. Analytic datasets were created for approximate 
months of data collection, and we used data from 5 

data collection periods (November 2021, collected dur-
ing October 31–November 27; December 2021, collect-
ed during November 28–December 31; January 2022, 
collected during January 2–January 29; February 2022, 
collected during January 30–February 26; and March 
2022, collected during February 27–March 26) for these 
analyses. The response rates for the 5 monthly datasets 
ranged from 21.4% to 22.0%, and the total sample sizes 
for the 5 periods were 39,508, 68,612, 62,693, 58,488, 
and 63,072, respectively.

We stratified COVID-19 booster dose vaccina-
tion coverage by using demographic characteristics 
and vaccine confidence, behaviors, and experiences. 
Race/ethnicity was classified as non-Hispanic White, 
non-Hispanic Black, Hispanic, non-Hispanic Asian, 
non-Hispanic American Indian/Alaska Native, 
non-Hispanic Native Hawaiian/Pacific Islander, or 
other/multiple races. Urbanicity status was derived 
based on the centroid of the postal code of residence, 
categorized as metropolitan statistical area (MSA) 
principal city, MSA nonprincipal city, or non-MSA. 
Social vulnerability index (SVI) was categorized as 
low, moderate, or high based on county of residence 
(CDC/Agency for Toxic Substances and Disease Reg-
istry) by using tertiles of SVI score (7).

We analyzed data by using SAS version 9.4 
(https://www.sas.com) and SUDAAN version 11.0.1 
(https://www.rti.org). We weighted all percentages 
to represent the noninstitutionalized US adult popu-
lation and calibrated survey weights by age and sex 
to state-level vaccine administration data reported to 
CDC as of the middle of the monthly data collection 
period (6). We conducted multivariable logistic regres-
sion analysis and predictive marginals to assess factors 
associated with receipt of a booster dose among adults 
and generated the unadjusted prevalence ratio (PR) 
and the adjusted prevalence ratio (aPR) from regres-
sion models. We used PR to assess association instead 
of odds ratio [OR] in our analysis because PR is a more 
direct measure of effect than OR, and when outcomes 
are not rare, as with most of vaccination coverage 
analysis, the OR tends to present an exaggerated mea-
sure of effect compared with the PR. We used t-tests 
to determine differences between groups with statis-
tical significance at p<0.05 and for linear trends over 
months. This activity was reviewed by CDC and was 
conducted consistent with applicable federal law and 
CDC policy (45 C.F.R. part 46.102(l)(2), 21 C.F.R. part 
56; 42 U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501).

Results
COVID-19 booster dose coverage among fully vacci-
nated adults >18 years of age increased from 25.7% 
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in November 2021 to 63.4% in March 2022 (p<0.05 by 
test for trend) (Figure). Coverage in mid-March 2022 
among those 50–64 years of age (66.4%) and >65 years 
of age (79.5%) was higher than among those 18–49 
years of age (53.6%) (Table 1, https://wwwnc.cdc.
gov/EID/article/29/1/22-1151-T1.htm). By mid-
March 2022, booster dose coverage was 52.8% among 
all adults >18 years of age (including unvaccinated 
adults in the denominator), and coverage among 
those 50–64 years of age (58.5%) and >65 years of age 
(77.0%) was higher than among those 18–49 years of 
age (40.6%).

Among fully vaccinated adults >18 years of age, 
booster dose coverage in mid-March 2022 was lower 
among Native Hawaiian/Pacific Islander (45.4%), 
Black (52.7%), Other/multiple races (54.1%), His-
panic (55.5%), and American Indian/Alaska Native 
(56.6%) than among White adults (67.7%); Asian 
adults had the highest coverage (74.6%) (p<0.05) 
(Table 1). Booster dose coverage was higher among 
all healthcare personnel (HCP) >18 years of age and 
among school and childcare workers 18–49 years of 
age than for other essential workers (Table 1).

Coverage was higher for adults who had re-
ported medical conditions (69.9%) than in adults 
who did not have these conditions (60.4%). In addi-
tion, women and those who lived above the pover-
ty level, had some college or higher education, had 
health insurance, and had received a vaccine other 
than COVID-19 in the past 2 years had higher booster 
vaccination coverage than did the respective refer-
ence groups (Table 1). Adults living in a moderate 
or high SVI county and those who had a previous  
COVID-19 infection had lower booster dose vac-
cination coverage than did the respective reference 
groups. Adults with disability had lower booster 
dose vaccination coverage than did adults without 

disability across age groups (18–49, 50–64, and >65 
years of age) (Table 1). Furthermore, compared with 
the respective reference groups, booster dose cov-
erage was higher among adults who reported they 
were concerned about getting COVID-19 (70.1% vs. 
58.1%), thought the vaccine was safe (71.8% vs. 39.8%), 
and thought the vaccine was useful for protection from 
COVID-19 (67.8% vs. 22.8%). In addition, reporting lit-
tle or no difficulty getting a COVID-19 vaccine was as-
sociated with decreased booster vaccination (Table 1).

In the multivariable model adjusted for demo-
graphic variables, characteristics independently asso-
ciated with increased booster vaccination were older 
age, Asian race, household income >$75,000, some 
college or higher education, being insured, having 
received any vaccine that was not a COVID-19 vac-
cine in the past 2 years, and having reported medi-
cal conditions (Table 2, https://wwwnc.cdc.gov/
EID/article/29/1/22-1151-T2.htm). In addition, for 
occupational categories, being an HCP, school/child-
care worker, or other frontline worker, or not being 
an essential worker, was associated with increased 
booster vaccination compared with being in the cat-
egory of other essential worker. Non-Hispanic Black 
adults, those living in a high SVI county, those living 
in non-MSAs, those with a disability, and those with a 
previous COVID-19 infection had decreased booster 
vaccination. For the multivariable model including 
demographic and behavioral variables, demographic 
characteristics independently associated with booster 
vaccination were similar to those for the model ad-
justed for demographic variables only. In addition, 
being concerned about getting COVID-19, believing 
the vaccine is safe, believing the vaccine is useful for 
protection, and having many or almost all friends 
and family vaccinated were independently associated 
with increased booster vaccination. Reporting a little 
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Figure. Trends in COVID-19 
booster dose vaccination 
coverage among fully vaccinated 
adults, by age group, National 
Immunization Survey–Adult 
COVID Module, United States, 
November 2021–March 2022.
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or no difficulty getting a COVID-19 vaccine was inde-
pendently associated with decreased booster vaccina-
tion (Table 2).

Among adults >18 years of age who were fully 
vaccinated but did not receive a booster dose, preva-
lence of provider recommendation of COVID-19 vac-
cine was 47.9%, and prevalence was higher among 
adults 50–64 years of age (50.7%) than among adults 
18–49 years (46.5%). Overall, 36.8% reported “being 
concerned about getting COVID-19,” 60.6% reported 
“thinking the vaccine is safe,” 80.5% reported “be-
lieving COVID-19 vaccine is important for protection 
from infection,” 77.6% reported “most or almost all 
friends or family were vaccinated,” and 31.9% re-
ported “work or school requires COVID-19 vaccine” 
(Table 3). Among fully vaccinated adults who did not 
receive a booster dose, ≈4%–10% of adults reported 
difficulties in getting a COVID-19 vaccine (e.g., dif-
ficulty getting vaccinated [9.9%], difficulty getting an 
appointment online [9.5%], difficulty knowing where 
to get vaccinated [5.3%], and difficulty getting to vac-
cination sites [4.2%]) (Table 3).

Discussion
By March 2022, a total of 84% of American adults were 
fully vaccinated with the COVID-19 primary vaccine 
series, according to the NIS-ACM (7). Booster dose 
coverage among fully vaccinated adults >18 years of 
age was 63.4% in March 2022. Overall, ≈53% of the 
adult population have both received the primary se-
ries and >1 booster vaccination. Disparities by race/

ethnicity and other factors are apparent in booster 
dose uptake. Healthcare providers can educate and 
encourage everyone to receive a booster dose when 
they are eligible. Targeted strategies are needed to 
reduce disparities in COVID-19 vaccination coverage 
toward reducing disparities in COVID-19.

Booster dose vaccine uptake was most strongly 
associated with confidence in the need for getting 
vaccinated, confidence in vaccine safety, and concern 
about getting COVID-19. Although persons were 
presumably amenable to getting the primary vaccine 
series, ≈39% of fully vaccinated adults who did not 
receive a booster dose did not believe COVID-19 vac-
cines were completely safe, and 20% did not believe 
they were useful for protection against COVID-19. 
Most fully vaccinated adults who did not receive 
a booster (63%) were not concerned about getting  
COVID-19, especially younger adults. Higher levels 
of concern about COVID-19 and positive attitudes 
toward vaccination among adults might contribute 
to uptake of booster dose vaccination. To further im-
prove vaccine uptake, more innovative approaches 
are needed to improve vaccine confidence.

In addition, we found that reporting of family 
and friends being vaccinated was associated with 
booster dose vaccination uptake. This finding indi-
cated the useful role of social processes for increasing 
vaccination (8,9). Community healthcare workers can 
educate the community about the vaccines, text per-
sons to let them know of vaccine eligibility, use pub-
lic media or social media, and encourage vaccinated 
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Table 3. Characteristics of persons who were fully vaccinated but did not receive booster dose vaccination, National Immunization 
Survey-Adult COVID Module, February 27‒March 26, 2022* 

Characteristic 
Persons >18 y of 
age, n = 16,790 

Persons 18–49 y of 
age, n = 9,378 

Persons 50–64 y of 
age, n = 4,394 

Persons >65 y of 
age, n = 2,767 

Confidence, behavior, experience, provider recommendation, and requirement for adults fully vaccinated but who did not receive 
booster dose† 
 Concerned about getting COVID-19, strongly 
 or moderately 

36.8 (35.3‒38.4) 34.1 (32.2‒36.1) 41.6 (38.4‒44.9)‡ 41.1 (37.2‒45.2)‡ 

 Thinks COVID-19 vaccine is safe, completely  
 or mostly 

60.6 (59.0‒62.1) 60.5 (58.4‒62.5) 59.5 (56.2‒62.6) 64.4 (60.4‒68.3) 

 Thinks COVID-19 vaccine is needed for  
 protection, mostly or somewhat 

80.5 (79.2‒81.8) 78.9 (77.1‒80.6) 82.5 (80.1‒84.8)‡ 84.4 (81.3‒87.1)‡ 

 Had friends/family who were vaccinated,  
 almost all or many 

77.6 (76.3‒78.9) 78.6 (76.9‒80.2) 76.6 (73.8‒79.2) 74.4 (70.6‒77.8)‡ 

 Work or school requires COVID-19 vaccine 31.9 (30.4‒33.4) 39.7 (37.7‒41.7) 24.5 (21.8‒27.4)‡ 8.3 (6.3‒10.8)‡ 
 Provider recommendation of the COVID-19  
 vaccine 

47.9 (46.3‒49.4) 46.5 (44.5‒48.5) 50.7 (47.4‒53.9)‡ 49.9 (45.9‒54.0) 

Difficulty for adults fully vaccinated but did not receive booster dose§ 
 Getting vaccinated, mostly or somewhat 9.9 (9.1‒10.9) 9.5 (8.3‒10.7) 11.2 (9.4‒13.3) 9.6 (7.7‒11.9) 
 Getting an appointment online 9.5 (8.6‒10.5) 8.7 (7.6‒9.8) 10.5 (8.7‒12.7) 11.1 (8.6‒14.2) 
 Not knowing where to get vaccinated 5.3 (4.7‒6.1) 5.3 (4.4‒6.3) 5.5 (4.3‒7.0) 4.9 (3.7‒6.5) 
 Getting to vaccination sites 4.2 (3.6‒4.9) 4.3 (3.5‒5.2) 4.0 (3.0‒5.2) 3.9 (2.6‒5.7) 
 Vaccination sites are not open at convenient  
 times 

5.1 (4.5‒ 5.7) 5.6 (4.8‒6.7) 4.4 (3.5‒5.5) 3.5 (2.6‒4.6)‡ 

*Values are percentages (95% CIs). Percentages are weighted. 
†Questions were asked about COVID-19 vaccination generally and not specifically about COVID-19 booster dose vaccination. 
‡p<0.05 by t-test for comparisons with adults 18–49 y of age as the reference level. 
§Questions were asked about difficulty getting a COVID-19 vaccination and did not ask specifically about difficulty getting a booster vaccine. 
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community members to share their own vaccination 
experiences with their unvaccinated friends and fam-
ily as a means for improving COVID-19 vaccination 
coverage (8–10).

Our analysis did not find an association between 
increasing levels of difficulty accessing vaccine and 
lower booster dose vaccination coverage. This finding 
might be attributable to extensive efforts to reduce ac-
cess barriers, including mobile vaccination sites, re-
moving an insurance or identification requirement, 
and substantial community-led outreach (11–13). We 
found that persons who reported difficulty getting a 
COVID vaccine had higher booster dose coverage, a 
finding that might seem counterintuitive. However, 
our study assessed barriers to COVID-19 vaccina-
tion overall and not specifically for booster vaccines. 
Early adopters who sought vaccine at the beginning 
of the COVID-19 vaccination program when supply 
was scarce might have been more likely to experience 
barriers to vaccination. The finding that factors such 
as lower income and education were associated with 
lower booster uptake, even after controlling for atti-
tudinal factors, suggests that barriers to access might 
remain. Among fully vaccinated adults who did not 
receive booster dose vaccination, ≈4%–10% of adults 
did report difficulties in getting a COVID-19 vaccine 
(e.g., difficulty getting vaccinated, getting an appoint-
ment online, knowing where to get vaccinated, or get-
ting to vaccination sites). Understanding the barriers 
to vaccination can help identify strategies most likely 
to increase vaccine uptake. Many of these barriers 
could be further reduced by providing vaccination 
in the office of their usual medical provider (14,15). 
Reducing barriers to COVID-19 vaccination could 
further improve vaccination coverage among adults.

COVID-19 has disproportionately impacted ra-
cial and ethnic minority populations by illness, hos-
pitalizations, and death in the United States (16,17). 
Although most disparities in primary COVID-19 vac-
cination had been eliminated by March 2022 (7), dis-
parities in booster dose vaccination remain. Booster 
coverage was lower among all racial/ethnic groups ex-
cept Asian compared with non-Hispanic White adults. 
Equitable vaccination can help to reduce illness-related 
disparities in minority groups. One study found that 
COVID-19 vaccine hesitancy decreased more rapidly 
among non-Hispanic Black than non-Hispanic White 
adults during December 2020‒June 2021, indicating 
that lower coverage might be less likely the result of 
vaccine hesitancy than other factors (18). Several fac-
tors, including knowledge, attitudes, and beliefs about 
vaccines and barriers related to accessing vaccines 
and healthcare services, contribute to lower vaccina-

tion coverage in non-Hispanic Black adults and other 
minority groups (18–21). Tailored and community-led 
interventions, including postal code‒level vaccination 
access planning and community engagement, have 
been shown to reduce inequities in COVID-19 vaccina-
tion by race and ethnicity (10,22,23). Vaccination pro-
grams could implement culturally and linguistically 
appropriate focused interventions among communi-
ties with lower vaccination coverage to reduce vacci-
nation disparities.

COVID-19 booster dose vaccination coverage 
was particularly lower among adults living in pov-
erty, with lower education, or without health insur-
ance, and continued efforts are needed to reach these 
groups and reduce inequities (24–26). In addition, 
having a previous COVID-19 infection was indepen-
dently associated with decreased booster vaccination. 
We did not assess when persons had COVID-19 in 
relation to the timing of the initial vaccination series 
or booster vaccination, but this finding might sug-
gest that persons who have already had COVID-19 
might believe that they are protected and do not need 
a booster. However, COVID-19 vaccines including 
booster doses have been shown to provide additional 
protection to persons who had previous infections 
(27), and all adults are recommended to receive a 
booster dose, regardless of previous infection with 
COVID-19.

Although we were unable to assess provider rec-
ommendation specifically for booster vaccination, 
studies have shown that a provider recommendation 
is highly associated with vaccine uptake (8,25,28). 
Findings from our study indicated that, among those 
who have not received a booster dose, >50% have 
not received a provider recommendation for any  
COVID-19 vaccine. Underuse of primary care servic-
es during the COVID-19 pandemic and some adults 
not having a primary physician for sick or preventive 
care (29) might have limited opportunities for pro-
viders to convey recommendations and communi-
cate with patients the benefits of primary and booster 
dose vaccination and information on the safety and 
effectiveness of COVID-19 vaccination. Clinicians 
and healthcare providers, including pharmacists and 
allied health professionals, can get coaching, practice, 
and support from the broader healthcare organiza-
tions in which they are embedded, follow the Advi-
sory Committee on Immunization Practices (ACIP) 
recommendations (1,2), recommend needed vac-
cinations, and encourage eligible persons to receive  
COVID-19 booster dose vaccination.

Findings from this study showed that booster 
dose vaccination coverage among adults 50–64 and 
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>65 years of age was higher than among those 18–49 
years of age, and this pattern remained the same 
after controlling for demographic and behavioral 
variables. The risk for severe illness from COVID-19 
increases with age (30,31). Higher COVID-19 booster 
dose vaccination coverage among older adults might 
also have been caused by early recommendation 
from ACIP for this population (1,2). Booster dose 
coverage was higher among persons who had report-
ed medical conditions but lower among persons who 
had disabilities. Higher COVID-19 booster dose vac-
cination coverage among adults who had reported 
medical conditions might also be caused by the early 
recommendation in September 2021 from ACIP and 
recognition of increased risk for severe COVID-19 
in this population (1,2). One recent study indicated 
that adults who had disabilities experienced more 
difficulty in obtaining a COVID-19 vaccination than 
persons who did not have a disability (26). Health-
care providers can try to ensure that all persons re-
ceive COVID-19 vaccination if they are eligible, re-
gardless of age. Reducing barriers to scheduling and 
making vaccination sites more accessible might help 
improve vaccination coverage among adults who  
have disabilities (26).

Results from our study showed that booster dose 
coverage was much higher among essential HCP than 
among other essential workers. Although primary 
series vaccination was >90% among HCP and those 
in the education sector and ≈80% for other frontline 
and essential workers (7), booster dose coverage was 
much lower, leaving populations that have frequent 
COVID-19 exposure possibly susceptible to disease. 
This finding could be caused by lack of requirements 
for vaccination and removal of programs such as on-
site vaccination that were available for the initial vac-
cine series. In addition, other access programs for dif-
ferent populations were probably available for initial 
vaccines but not for boosters. Reinstating these more 
intensive access programs or putting vaccines in the 
hands of primary care providers could help increase 
booster dose coverage among this population.

Four limitations might be considered when in-
terpreting these findings. First, NIS-ACM has a low 
response rate (≈22%). However, survey weights were 
calibrated to COVID-19 vaccine administration data 
to mitigate possible bias from incomplete sample 
frame, nonresponse, and misclassification of vac-
cination status. Second, COVID-19 vaccination was 
self-reported and might be subject to recall or social 
desirability bias. However, reliability of self-reported 
COVID-19 vaccination might be comparable with 
that of self-report of influenza vaccination, which has 

been shown to have a relatively high agreement with 
vaccination status ascertained from medical records 
(32,33). Third, provider recommendations or work/
school requirements for COVID-19 vaccination, and 
vaccination access barriers were not specifically as-
sessed for booster doses.

Booster dose coverage was not optimal, and dis-
parities by race/ethnicity and other factors are ap-
parent in booster dose uptake. Continual monitor-
ing of booster dose vaccination will be helpful for 
developing tailored strategies to improve vaccina-
tion coverage, especially with the recent recommen-
dation for adults to receive the updated COVID-19 
boosters (34). The updated COVID-19 boosters are 
formulated to better protect against the most re-
cently circulating COVID-19 variant. The immune 
response of the updated COVID-19 booster vaccine 
was superior to that of the previous booster vaccine, 
and the safety was similar as that of the previous 
booster vaccine (35). To maximize protection against 
COVID-19, both an increase in persons initiating 
and completing the primary series, and getting rec-
ommended boosters, is needed.

Targeted strategies are needed to improve boost-
er dose vaccination coverage among adults. These 
strategies should include healthcare providers edu-
cating and encouraging everyone to receive a booster 
dose when they are eligible regardless of age and 
previous infection with COVID-19 (8–10) and pro-
visions for consistent access to vaccines, vaccination 
incentives, onsite vaccination, and reminders (14,15). 
More innovative approaches should include improv-
ing confidence in vaccines, community healthcare 
workers encouraging vaccinated community mem-
bers to share their own vaccination experiences with 
their unvaccinated friends and family (14,15), under-
standing barriers and reducing barriers to vaccina-
tion (14,15), and providing vaccination in the office 
of their usual medical provider (14,15). Vaccination 
programs are needed that implement culturally and 
linguistically appropriate focused interventions 
among communities with lower vaccination coverage 
(8–10,14,15,26,36) and encourage national, state, and 
local health departments, and community-based and 
faith-based organizations to implement a combina-
tion of strategies, which have been shown to be effec-
tive in improving booster dose coverage (26,36).
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etymologia revisited
Tuberculosis
[too-ber′′ku-lo′sis]

Any of the infectious diseases of humans or other animals 
caused by bacteria of the genus Mycobacterium. From the 

Latin tuberculum, “small swelling,” the diminutive form of 
tuber, “lump.” Tuberculosis has existed in humans since an-
tiquity; it is believed to have originated with the first domes-
tication of cattle. Evidence of tuberculosis has been shown in 
human skeletal remains and mummies from as early as 4000 
bc. Mycobacterium bovis bacillus Calmette-Guérin has been 
successfully used to immunize humans since 1921, and treat-
ment (rather than prevention) of tuberculosis has been pos-
sible since the introduction of streptomycin in 1946. Hopes 
of completely eliminating the disease, however, have been  
diminished since the rise of drug-resistant M. tuberculosis 
strains in the 1980s.

Source: 
  1. Dorland’s illustrated medical dictionary. 30th ed. Philadelphia: Saunders;  

2003; Merriam-Webster’s collegiate dictionary. 11th ed. Springfield (MA):  
Merriam-Webster Incorporated; 2003; and http://www.wikipedia.org


