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Abstract

Background: Limited COVID-19 vaccination acceptance among healthcare

assistants (HCAs) may adversely impact older adults, who are at increased risk

for severe COVID-19 infections. Our study objective was to evaluate the

perceptions of COVID-19 vaccine safety and efficacy in a sample of frontline

HCAs, overall and by race and ethnicity.

Methods: An online survey was conducted from December 2020 to January

2021 through national e-mail listserv and private Facebook page for the

National Association of Health Care Assistants. Responses from 155 HCAs,

including certified nursing assistants, home health aides, certified medical

assistants, and certified medication technicians, were included. A 27-item sur-

vey asked questions about experiences and perceptions of COVID-19 vaccines,

including how confident they were that COVID-19 vaccines are safe, effective,

and adequately tested in people of color. Multivariable regression was used to

identify associations with confidence in COVID-19 vaccines.

Results: We analyzed data from 155 completed responses. Among respondents,

23.9% were black and 8.4% Latino/a. Most respondents worked in the nursing

home setting (53.5%), followed by hospitals (12.9%), assisted living (11.6%), and

home care (10.3%). Respondents expressed low levels of confidence in COVID-19

vaccines, with fewer than 40% expressing at least moderate confidence in safety

(38.1%), effectiveness (31.0%), or adequate testing in people of color (27.1%).
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Non-white respondents reported lower levels of confidence in adequate testing of

vaccines compared to white respondents. In bivariate and adjusted models,

respondents who gave more favorable scores of organizational leadership at their

workplace expressed greater confidence in COVID-19 vaccines.

Conclusion: Frontline HCAs reported low confidence in COVID-19 vaccines.

Stronger organizational leadership in the workplace appears to be an impor-

tant factor in influencing HCA's willingness to be vaccinated. Action is needed

to enhance COVID-19 vaccine uptake in this important population with

employers playing an important role to build vaccine confidence and trust

among employees.
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INTRODUCTION

The novel coronavirus disease 2019 (COVID-19)
pandemic has had devastating effects on frail and chroni-
cally ill older adults, and on the frontline healthcare
workers who support them. In the United States, more
than 460,000 older adults have died from COVID-19
infections.1 In the long-term care setting, there have been
more than 133,000 resident deaths and 1900 staff deaths
as of May 2021.2 The need for social distancing and other
restrictions to prevent the transmission of COVID-19
have also contributed to worsening mental health and
quality of life in older adults.3,4 The COVID-19 pandemic
has created an unprecedented demand for front-line
healthcare workers to provide care under more hazard-
ous conditions with infected patients, putting their own
health and safety at risk. This is particularly true of
healthcare assistants (HCAs), who provide the majority
of direct patient care to functionally impaired older
adults residing in both congregate settings and in the
community.5,6 These include certified nursing assistants,
home health aides, certified medical assistants, and certi-
fied medication technicians.

Although the rollout of COVID-19 vaccines has pro-
vided a sense of hope, the health benefits of vaccination
programs are entirely dependent on sufficient uptake in
the community.7 Vaccine uptake has been high for older
adults, particularly those in nursing homes and other
congregate living settings.8 However, willingness to be
vaccinated among the general population is variable and
may be lower than 50% in certain areas.9–14 In the
United States, black and Latino/a respondents report
more vaccine hesitancy than white correspondents.15,16

Early investigation suggests that hesitancy is multifacto-
rial, including safety and efficacy concerns, given the
rapid approval process.17

Vaccine hesitancy among frontline HCAs may have
serious consequences for older adults. Despite the criti-
cal role of HCAs, rates of vaccination have lagged
behind other disciplines.14 HCAs are predominantly
female (90%), and more than 30% and 20% are black
and Latino/a, respectively.18–20 In addition, HCAs are
underpaid and overworked, and have been left with
scarce resources to deal with surging COVID-19 cases
during the pandemic.21 Given that vaccine distribution
and education for healthcare workers has primarily
been orchestrated through healthcare organizations and
employers, leadership and support in the workplace

Key Points

• Confidence in the safety and effectiveness of
COVID-19 vaccines was low among frontline
healthcare assistants, who provide the majority
of direct patient care to older adults.

• Perceptions of organizational leadership exhibited
a consistent and positive correlation with confi-
dence in COVID-19 vaccines, suggesting that
employers play an important role to build vaccine
confidence and trust among employees.

Why Does this Paper Matter?

Healthcare assistants expressed low levels of con-
fidence in COVID-19 vaccines, which has serious
health implications for older adults who rely on
their care. Employers may plan an important role
to build vaccine confidence and trust among
employees to enhance COVID-19 vaccine uptake.
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may be an important factor in influencing the likelihood
that HCAs will be vaccinated. Hesitancy may also be driven
by historical failures of the healthcare system to inspire
trust among minority and disenfranchised groups.22,23

To date, there are no studies evaluating COVID-19
vaccine hesitancy among HCAs. Understanding poten-
tial drivers of vaccine hesitancy in HCAs is critical for
their safety and the safety of older adults who are
dependent on their care. Therefore, our objective was
to evaluate perceptions of COVID-19 vaccine safety
and efficacy in a sample of HCAs, and to examine
whether these perceptions differ by race, ethnicity, or
work environment.

METHODS

This study was deemed exempt by the Institutional
Review Board, Advarra.

Survey distribution and respondents

The target population for this study was HCAs aged
18 years and older. We partnered with the National Associ-
ation of Health Care Assistants (NAHCA), the primary pro-
fessional association representing HCAs, who distributed
an anonymous Qualtrics survey link on December 20, 2020
to their email listserv and private Facebook page to their
members and partners. NAHCA re-promoted the survey
using the same channels on January 7, 2021. Data collection
was completed on January 15, 2021.

A total of 442 individuals participated in the survey,
with 366 (82.8%) of those being responses from HCAs
(certified nursing assistants, home health aides, certified
medication technicians), the focus of this study. We
excluded responses with any missing data (n = 211,
57.6%), resulting in a final sample of 155 completed
responses from HCAs used in the main analysis.

Survey items

We developed a 27-item survey to evaluate experiences
and perceptions of COVID-19, testing, vaccines, and com-
munication preferences based on an environmental scan
of the literature and expert opinion of our study team
(see Supplementary Materials S1 in Appendix S1). For
this study, we focused on questions related to perceptions
of COVID-19 vaccine safety and efficacy.

The following demographic information was
collected: census region, age (18–24, 25–34, 35–44, 45–
54, 55+), race (white, black, other), and ethnicity

(Latino/a, non-Latino/a). Respondents were asked to
select their job category (i.e., certified nursing assis-
tant, certified medication assistant, nurse, etc.). We
categorized job setting into four categories based on
the type of the work environment and hierarchy:
(1) nursing home or hospital, (2) assisted living or
continuing care retirement community (CCRC),
(3) home care, or (4) other.

Respondents were asked to rate how confident (1= not
confident, 2 = somewhat confident, 3 = moderately confi-
dent, 4 = very confident) they were that COVID-19 vac-
cines are safe, effective, and adequately tested in people of
color. Two additional items asked respondents to rate the
importance of different factors in decision-making for
being vaccinated using a sliding scale (1 = not important,
2 = somewhat important, 3 = moderately important,
4 = very important). These included characteristics of the
vaccine (safety, effectiveness, cost, pain, convenience) and
social/environmental factors (recommendation from a
healthcare provider, seeing public figures, coworkers, or
other trusted individuals get the vaccine, getting paid
time off ).

We also asked respondents to indicate any trusted
sources of information to learn more about COVID-19
(e.g., government, local news, employer, colleagues) and
to select any preferred channels of communication to
receive further information about COVID-19 (e.g., TV
news, newspapers, websites, social media).

Finally, to assess the contribution of employer charac-
teristics to employee perceptions about vaccines, we
included the nursing leadership subscale of the Practice
Environment Scale of the Nursing Work Index, a vali-
dated National Quality Forum endorsed measure of the
nurse work environment.24 This 5-item scale contains
questions on nurse manager ability, leadership, and sup-
port of nurses and aides. We made minor modifications
to be applicable for long-term care and community work
settings. Responses to the five questions were averaged to
create a composite measure of nursing leadership and
characterized as poor (lowest 25th), average (25th–75th),
and good (top 75th).25

Analysis

Demographic characteristics and item responses for the
full sample were summarized for all completed surveys.
For descriptive purposes, we reported slider scale
responses as the proportion of respondents rating each
item as a score of 3 or more (i.e., at least moderate impor-
tance or moderate confidence). We compared responses
related to vaccine confidence across race, ethnicity,
job setting, and nursing leadership using Pearson's
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chi-squared tests. We used generalized linear regression
models to evaluate the association of respondent charac-
teristics with confidence in COVID-19 vaccine safety and
effectiveness in univariable and multivariable adjusted
models including race, ethnicity, age, care setting, region,
and organizational leadership.

As a sensitivity analysis, for questions related to vaccine
confidence, we compared the proportion of missing versus
non-missing responses across racial and ethnic groups to
determine the potential for nonresponse bias. We also con-
ducted the same comparisons of slider scale responses to
determine whether including partial responders resulted in
substantive changes to our findings.

RESULTS

Demographic characteristics for the 155 respondents are
presented in Table 1. Over half of the respondents aged
45 years or older (53.5%) and were predominantly white
(63.9%; black 23.9%), and 8.4% were identified as Latino/
a. Most respondents (53.5%) worked in nursing homes,
followed by hospitals (12.9%), assisted living (11.6%), and
home care (10.3%). Respondents were more likely to live
in the South (40.6%) or the Midwest (32.9%) and most
received the flu vaccine in the prior year (78.1%).

Overall COVID-19 vaccine perceptions

Overall, HCAs expressed low levels of confidence in
COVID-19 vaccines (Figure 1). Just 38.1% and 31.0% of
respondents expressed at least moderate confidence in
the safety and effectiveness of COVID-19 vaccines,
respectively. In addition, only 27.1% of HCAs expressed
at least moderate confidence that COVID-19 vaccines
have been adequately tested in people of color.

Large majority of respondents expressed that safety
(91%) and effectiveness (89%) were important in deciding
whether to receive a vaccine for COVID-19 (Figure 2).
Factors that appeared to be less important, with fewer
than half of the respondents indicating at least moderate
importance, were whether the vaccine is painful (38.7%),
seeing coworkers get vaccinated (41.3%), and seeing
public figures get vaccinated (29.7%).

COVID-19 vaccine perceptions by race and
ethnicity

Black and other race respondents were less confident that
COVID-19 vaccines have been adequately tested in people
of color, with just 16.2% and 10.5% reporting at least mod-
erate confidence compared to 34.3% of white respondents

TABLE 1 Respondent characteristics (n = 155)

Variable n (%)

Age

18–24 11 (7.1)

25–34 22 (14.2)

35–44 38 (25.2)

45–54 52 (33.4)

55+ 31 (20.0)

Race

White 99 (63.9)

Black 37 (23.9)

Asian 6 (3.9)

American Indian/Alaskan Native 3 (1.9)

Native Hawaiian/Pacific Islander 1 (0.6)

Multiracial 4 (2.6)

Other 5 (3.2)

Ethnicity

Latino/a 13 (8.4)

Job setting

Nursing home 83 (53.5)

Hospital 20 (12.9)

Assisted living 18 (11.6)

Home care 16 (10.3)

Other 18 (11.6)

Geographic region

Northeast 21 (13.5)

Midwest 51 (32.9)

South 63 (40.6)

West 20 (12.9)

Organizational leadership

Poor 33 (21.3)

Average 81 (52.3)

Good 41 (26.5)

Vaccine history

Flu vaccine in last 12 months 121 (78.1%)
FIGURE 1 Overall confidence in COVID-19 vaccines
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FIGURE 2 Important decision-making factors for COVID-19 vaccines

TABLE 2 Confidence in COVID-19 vaccines by Key Strata (n = 155)

Confidence in COVID-19 Vaccines

Based on what you know so far, how confident are you that the
COVID-19 vaccines are… (% rating ≥ 3—at least moderately confident)

Safe

Effective at preventing
people from
getting sick

Adequately tested for safety and
effectiveness specifically among
people of color.

By race

White 40.4% 35.4% 34.3%

Black 27.0% 18.9% 16.2%

Other 34.3% 16.2% 10.5%

p-value 0.24 0.18 0.02*

By ethnicity

Latino/a 53.8% 38.5% 46.2%

Non-Latino/a 36.6% 30.3% 25.4%

p-value 0.22 0.54 0.11

By job setting

Nursing home/hospital 27.2% 33.0% 27.2%

AL/CCRC 44.4% 22.2% 22.2%

Home care 43.8% 37.5% 43.8%

Other 33.3% 22.2% 16.7%

p-value 0.86 0.61 0.33

By organizational leadership

Poor 27.3% 15.2% 15.2%

Average 35.8% 29.6% 25.9%

Good 51.2% 46.3% 39.0%

p-value 0.09 0.02* 0.07

*p < 0.05.
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TABLE 3 Association of respondent characteristics with confidence in COVID-19 vaccines

Based on what you know so far, how confident
are you that the COVID-19 vaccines are… Estimate (unadjusted) p-value Estimate (adjusted) p-value

Safe?

Race

White (ref) - - - -

Black �0.28 [�0.63, 0.08] 0.12 �0.150 [�0.540, 0.239] 0.447

Other 0.20 [�0.26, 0.66] 0.38 0.199 [�0.316, 0.714] 0.446

Ethnicity

Non-Latino/a (ref ) - - - -

Latino/a 0.32 [�0.21, 0.86] 0.234 [�0.340, 0.817] 0.416

Setting

NH/Hospital (ref) - - - -

Assisted living/CCRC �0.03 [�0.51, 0.44] 0.89 0.03 [�0.47, 0.52] 0.92

Home care 0.048 [�0.45, 0.55] 0.85 0.04 [�0.47, 0.56] 0.87

Other �0.06 [�0.54, 0.42] 0.81 �0.09 [�0.57, 0.40] 0.73

Organizational leadership

Poor (ref) - - - -

Average 0.20 [�0.18, 0.59] 0.29 0.268 [�0.13, 0.67] 0.19

Good 0.37 [�0.06, 0.80] 0.09 0.371 [�0.08, 0.82] 0.10

Effective?

Race

White (ref) - - - -

Black �0.25 [�0.58, 0.08] 0.13 �0.11 [�0.46, 0.25] 0.55

Other 0.15 [�0.28, 0.57] 0.50 0.08 [�0.39, 0.55] 0.73

Ethnicity

Non-Latino/a (ref) - - - -

Latino/a 0.38 [�0.13, 0.87] 0.13 0.27 [�0.25, 0.80] 0.30

Setting

NH/Hospital (ref) - - - -

Assisted living/CCRC �0.17 [�0.61, 0.27] 0.44 �0.16 [�0.61, 0.29] 0.48

Home care �0.06 [�0.52, 0.40] 0.81 �0.05 [�0.52, 0.42] 0.84

Other �0.13 [�0.57, 0.30] 0.55 �0.17 [�0.604, 0.27] 0.46

Organizational leadership

Poor (ref) - - - -

Average 0.21 [�0.14, 0.56] 0.24 0.26 [�0.10, 0.63] 0.15

Good 0.48 [0.09, 0.88] 0.02* 0.65 [0.09, 0.91] 0.02*

Adequately tested for safety and effectiveness
specifically among people of color?

Race

White (ref) - - - -

Black �0.21 [�0.56, 0.10] 0.24 �0.17 [�0.49, 0.25] 0.54

Other 0.031 [�0.42, 0.48] 0.89 0.07 [�0.42, 0.55] 0.79

Ethnicity

Non-Latino/a (ref) - - - -

Latino/a 0.25 [�0.28, 0.78] 0.35 0.24 [�0.31, 0.78] 0.39

(Continues)

HEALTHCARE ASSISTANTS' CONFIDENCE IN COVID VACCINES 13



(p = 0.02) (Table 2). Fewer black respondents reported
safety and effectiveness of vaccines as important in
decision-making (safety: 81.1%; effectiveness: 78.4%) com-
pared to white (safety: 93.9%; effectiveness 91.9%) or other
race respondents (safety: 94.7%; effectiveness: 94.7%).
However, these differences failed to reach statistical signif-
icance (safety: p = 0.06; effectiveness: p = 0.06). No differ-
ences were noted across ethnicity. Additional stratified
analyses are presented in Tables S1 and S2.

COVID-19 vaccine perceptions by job
setting and organizational leadership

We observed no statistically significant differences in per-
ceptions of vaccine safety and efficacy across work settings.

Respondents who rated their organization's leader-
ship as good or average were more likely to report at least
moderate confidence in the effectiveness of COVID-19
vaccines: For example, among respondents who rated
their organization's leadership as poor, only 15.2%
reported moderate or high confidence in the effectiveness
of the vaccine, compared with 29.6% and 46.3% among
those who rated their organization's leadership as moder-
ate or good, respectively; p = 0.02 (Table 2). We observed
a similar nonsignificant trend for respondents' confidence
in whether COVID-19 vaccines are safe and whether they
have been adequately tested in people of color.

Communication preferences

Healthcare providers were most often selected as a trusted
source of information (60.9%) (Table S3). This was consis-
tent across racial and ethnic groups as well as job setting
and organizational leadership categories. Less common

trusted sources of information indicated by respondents
were state/local (33.5%) or federal government (31.0%), and
employer (28.4%). Communication preferences related to
COVID-19 were equally divided between TV news (40.6%),
in person education (40.0%), and websites (39.4%).

Association of respondent characteristics
with confidence in COVID-19 vaccines

The results from univariable and multivariable regression
models are presented in Table 3. In multivariable regres-
sion models, the only factor to be significantly associated
with the questions of vaccine confidence (safety or efficacy)
was perceived organizational leadership. These associations
remained statistically significant after adjusting for race,
ethnicity, age, job setting, and geographic region. In
adjusted univariable models, a good rating for perceived
organizational leadership was associated with greater confi-
dence in COVID-19 vaccine efficacy (good rating: +0.65
[0.09–0.91], p = 0.02). A rating of moderate or good leader-
ship confidence was associated with greater belief that the
COVID-19 vaccines were adequately tested in people of
color (moderate rating: +0.43 [0.05, 0.81], p = 0.03; good
rating: +0.68 [0.26–1.11], p = 0.002).

Sensitivity analyses

We noted no consistent patterns in missing responses for
questions related to confidence in COVID-19 vaccines
across racial or ethnic groups. Across racial categories,
missing responses were higher among black respondents,
compared to white or other race respondents, but
there are no statistically significant differences that were
consistent across responses. No statistically significant

TABLE 3 (Continued)

Based on what you know so far, how confident
are you that the COVID-19 vaccines are… Estimate (unadjusted) p-value Estimate (adjusted) p-value

Setting

NH/Hospital (ref) - - - -

Assisted living/CCRC �0.11 [�0.57, 0.36] 0.65 �0.03 [�0.49, 0.43] 0.91

Home care 0.26 [�0.23, 0.74] 0.30 0.19 [�0.30, 0.67] 0.45

Other �0.25 [�0.71, 0.21] 0.28 �0.29 [�0.75, 0.17] 0.21

Organizational leadership

Poor (ref) - - - -

Average 0.37 [0.01, 0.71] 0.04* 0.43 [0.05, 0.81] 0.03*

Good 0.67 [0.26, 1.08] 0.002* 0.68 [0.26, 1.11] 0.002*

*p < 0.05.
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differences were noted across ethnicities. When examining
comparisons across groups for all completed responses, we
noted no substantive changes in our findings. There were
a few instances where the statistical significance of com-
parisons fluctuated, but this was likely driven by changes
in sample size across groups (Table S4).

DISCUSSION

In a national survey of HCAs, we found a low level of
confidence in the safety, effectiveness, and adequate test-
ing of COVID-19 vaccines in people of color. Fewer than
40% of respondents expressed at least a moderate level of
confidence in COVID-19 vaccines. Black respondents
tended to express lower levels of confidence in COVID-19
vaccines compared to white or other race respondents.
We also observed a notable dose–response relationship
between perceived organizational leadership and confi-
dence in vaccine efficacy, which remained significant in
multivariable regression models.

To our knowledge, the present study is the first survey
to evaluate COVID-19 vaccine hesitancy among HCAs
working in nursing homes, assisted living communities,
hospitals, and homecare. Although our sample was lim-
ited to NAHCA members, the demographic makeup of
our sample was comparable to national data on HCAs,
with approximately 15%–25% being black and 10%–20%
being Latino/a.19,20 Several prior studies have evaluated
the acceptance of COVID-19 vaccines among other
groups of healthcare workers. A recent single-state sur-
vey14 conducted among nursing home and assisted living
staff with varied clinical roles found that just 45% were
willing to receive a vaccine for COVID-19. Increased will-
ingness to be vaccinated was observed among white
respondents and those who were older. Another survey
of hospital employees from several states26 reported just
36% reporting willingness to be vaccinated and lower
rates of willingness among black and Latino/a respon-
dents. A slightly higher rate of COVID-19 vaccine
acceptance (55%) was reported in another survey of
U.S. hospital system employees,27 but did not examine
differences across subgroups. Our study affirms concerns
about vaccine hesitancy by adding data on HCAs, argu-
ably the healthcare workers in the closest contact with
the highest risk patient population.

Our results suggested that health professionals may
remain even more influential in their decision-making
than peers and members of the community. We observed
that seeing others get vaccinated (e.g., public figures) was
less frequently reported as important for decision-making
among HCAs. Numerous efforts have been made to
increase the visibility of public figures and community

leaders being vaccinated against COVID-19 to influence
those who may be hesitant. However, our results suggest
that healthcare providers may be more influential in
addressing vaccine hesitancy. Taken together, these find-
ings are informative for future targeted efforts to increase
vaccine uptake.

When examining results across key subgroups, we
noted no significant differences across ethnicities or job
setting in terms of confidence in COVID-19 vaccines.
Generally speaking, black respondents expressed lower
levels of confidence in COVID-19 vaccine effectiveness,
safety, and adequate testing. However, most of these
trends failed to reach statistical significance in our ana-
lyses. Lower confidence in COVID-19 vaccines among
racial minorities is not surprising, given the historical
underrepresentation of people of color in clinical trials.
Enrollment data suggest that although COVID-19 vaccine
trials28,29 have achieved greater representation than what
has been achieved in most clinical trials, people of color
are still underrepresented, despite the higher burden of
severe illness in these populations. A lack of trust in gov-
ernment and structural racism may also play a role in
confidence in COVID-19 vaccines in people of color. In a
recent qualitative study conducted by the members of our
research team,17 respondents expressed that low willing-
ness to be vaccinated among black individuals may be
driven by the skepticism of government and organiza-
tional leaders, who tend to be white men. Trust in gov-
ernment to make decisions in their best interest also
emerged as a strong predictor of vaccine hesitancy among
racial and ethnic minorities in another national survey.30

Thus, it is particularly important that educational efforts
to increase confidence in the safety and efficacy of
COVID-19 vaccines also seek to establish trust with
black HCAs.

One important finding was a dose–response relationship
of perceived organizational leadership and confidence in
COVID-19 vaccines, which has not been previously reported.
Respondents who perceived their organization's leadership as
good had higher levels of confidence in COVID-19 vaccine
effectiveness and adequate testing among people of color.
Many HCAs may have mistrust in leadership as the initial
response to COVID-19 was often suboptimal and personal
protective equipment, testing, and paid time off for illness
symptoms or exposures were inadequate. An effective
response to COVID-19 outbreaks may have been pivotal in
earning the trust necessary for vaccination campaigns. How-
ever, further research is needed to better understand specific
factors that may contribute to poor perceived organizational
leadership and how to address issues of trust between
healthcare organizations and staff. Prior literature suggests a
relationship between the perceived work environment and
organizational leadership on staff and patient outcomes.
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Specifically, adequate staffing, support from management,
and engagement in organizational affairs have been associ-
ated with less nursing burnout and improved patient out-
comes, including hospitalizations and pressure ulcers.31–
33 In addition, a handful of studies have reported that
more favorable work environments were associated
with greater rates of influenza vaccine uptake among
healthcare workers.34–36 Future vaccine campaigns
should seek to improve organizational culture and per-
ceptions of leadership through a participatory approach
that considers the preferences and concerns of all stake-
holders, including frontline nursing staff.31–33

Several findings from our study regarding communi-
cation preferences may be informative for developing
interventions to address COVID-19 vaccine hesitancy or
misinformation. Medical directors and other healthcare
providers have been largely absent from campaigns to
promote COVID-19 vaccinations, with most campaigns
being led by governmental officials or agencies. Yet,
healthcare providers were overwhelmingly selected as a
trusted source of information across all groups. Leverag-
ing the established level of trust between individuals and
their healthcare providers may be more effective in over-
coming issues of trust in organizational leadership or
government than using generic educational messaging.
In addition, given that in-person education was listed
as one of the more preferred communication channels
overall among HCAs, opportunities that facilitate a
one-on-one conversation between HCAs and healthcare
providers may be a desirable avenue to improve COVID-19
vaccine uptake.

Several limitations to our analysis should be
acknowledged. The survey was distributed through a
listserv and online forum for NAHCA, the primary pro-
fessional organization representing HCAs. The mem-
bers of this organization may not be the representative
of all HCAs in the United States, and survey respon-
dents may not be the representative of all NAHCA
members. However, our sample reflects racial, ethnic,
and geographic representation from across the
United States, and is comparable to that of national
data with just slightly lower representation from black
and Latino/a respondents.19,20,37 We also had a large
proportion of missing responses for questions related to
perceptions of COVID-19 vaccines. Although we
observed no statistically significant differences in mis-
singness across racial and ethnic groups, it is possible
that other unmeasured factors may have contributed to
missing data. There are a number of unmeasured psy-
chosocial factors that contribute to vaccine hesitancy,
including personal experiences with COVID-19, that
were not considered in this analysis. We also did not
assess the influence of staff turnover or whether staff

perceptions of work environment differ between agency
and non-agency staff. Finally, it is highly likely that per-
ceptions of vaccines have changed. Given that these data
were collected over December 2020 to January 2021, our
findings should be interpreted in the context of data col-
lected in the early months of vaccine approval and roll-
out. Despite these limitations, we believe that our
findings still provide original and meaningful insight
into vaccine hesitancy for frontline healthcare workers
and have the potential to increase vaccine uptake in this
essential and vulnerable segment of the healthcare
workforce.

CONCLUSIONS

Frontline HCAs reported low confidence in COVID-19
vaccines. Stronger organizational leadership in the work-
place appears to be an important factor in influencing
HCA's willingness to be vaccinated. Efforts are needed to
further understand and develop targeted strategies to
address reasons for the lack of confidence in COVID-19
vaccines among HCAs, despite data from well-designed
trials demonstrating high levels of effectiveness and
safety. Action is needed to enhance COVID-19 uptake in
this important population with employers playing an
important role to build vaccine confidence and trust
among employees.
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