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Abstract

Background The health and economic ramifications of the coronavirus pandemic have prompted the need for a timely and
effective vaccine development. While the rollout of the COVID-19 vaccine in record time is being hailed as a scientific feat,
skepticism about the safety, side effects, and even its long-term effects remain. Acceptance of the vaccine may therefore be a
challenge among healthcare workers (HCWs), whose role is considered a proxy to determining the COVID-19 vaccine uptake
response by the general population.

Methods In December 2020, prior to the arrival and receipt of the Pfizer-BioNTech and Moderna COVID-19 vaccine, we
conducted a cross-sectional survey to assess the readiness for vaccine uptake among HCWs at three community-based,
university-affiliated health centers.

Results A total of 205 (82%) respondents out of 250 completed the questionnaire. Fifty-four percent of respondents agreed to
receive vaccine once available. Females (odds ratio (OR) =0.22, p=0.014), non-Hispanic Blacks (OR=0.066, p=0.010), and
Hispanics (OR=0.11, p=0.037) were less likely to accept the vaccine. Respondents with moderate-risk perception were more
likely to accept (OR=2.79, p=0.045) compared to those with low-risk perception while no association was found between high-
risk perception and vaccine acceptance (p=0.226). After adjusting for perceived risk, sex, race/ethnicity, and age, acceptance in
non-Hispanic Black population remained statistically significant (adjusted OR=0.07, p=0.014), with Hispanic (AOR=0.12,
p=0.051) showing a trend.

Conclusions Enthusiastic acceptance of the COVID-19 vaccine is lacking among surveyed HCWs of certain racial/ethnic groups.
Provision of resources and public health interventions targeting underserved, minority populations are necessary to halt oppo-
sition to vaccine uptake.
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Introduction

In November 2019, severe acute respiratory disease coronavi-
rus 2 (SARS-CoV-2) emerged from Wuhan, China, and rap-
idly spread creating a pandemic known as coronavirus
(COVID-19) infection. Across the world, the USA records
the highest confirmed cases and death [1-4]. The age-
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specific mortality report published in the Journal of the
American Medical Association lists COVID-19 infection as
one of the top leading causes of death for persons aged 45
and older in the USA [5]. Nationally, the COVID-19 pandem-
ic disproportionately harms minorities, with American Indian,
African American, and Hispanic communities reporting more
hospitalizations and deaths [4].

The health and economic ramifications of the pandemic
prompted the need for a timely and effective vaccine develop-
ment. Less than a year after the first COVID-19 case was
identified, two mRNA-based vaccines by Pfizer-BioNTech
and Moderna were developed [2, 6]. Following the release
of'the phase 3 clinical study trial report showing high antibody
response, as well as immunogenicity among its recipients, the
US Food and Drug Administration granted these two vaccines
emergency use authorization for active immunization in the
USA [2, 7-12]. While the rollout of the COVID-19 vaccine in
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record time is being hailed as a scientific feat, skepticism
about the safety, side effects, and its long-term effects re-
mains. Concerns about politicization of the process have also
been expressed, among others. In light of these skepticisms,
acceptance of the COVID-19 vaccine by those eligible for
early vaccination could pose a threat to achieving much-
needed national herd immunity [2, 8—10, 12—18].

The vaccine rollout strategy recognized and prioritized
healthcare workers to be the first to receive the vaccine, a
decision based on the premise that HCWs serving in the front-
line of defense against this infection were most at risk of
getting and transmitting the virus to others [2, 8, 11, 13-17,
19, 20]. With reports from older studies showing a low uptake
of influenza vaccine among HCWs during the HIN1 pandem-
ic in 2009 and the knowledge of how vital the role healthcare
workers (HCWs) play in determining the response of the gen-
eral population towards vaccine acceptance, this study
assessed the perceived acceptance readiness of community
healthcare workers to the Pfizer-BioNTech and Moderna vac-
cines and to identify factors that influence their decisions [21,
22]. We hypothesized that perception of increased risk for
COVID-19 infection strongly influences the decision of
HCWs to receive COVID-19 vaccine and that HCWs in-
volved in direct patient care are more likely to agree to receive
COVID-19 vaccine immediately rather than later compared to
nonclinical staff. Further, that vaccine safety is the most likely
concern influencing vaccine uptake decision.

Methods

A cross-sectional study was conducted in December 2020
(prior to the arrival and receipt of the Pfizer-BioNTech and
Moderna vaccines). A survey was created and individually
disseminated among the community clinical and nonclinical
HCWs of three community-based, university-affiliated health
centers in Houston, Texas. The study was approved by the
Institutional Review Board of the University of Texas
Health Science Center, Houston. Demographic information
collected include age, sex, race, ethnicity, and HCW roles
(divided into four groups: attending physician, residents, other
clinical staff involved in direct patient care (e.g., nurses, med-
ical assistants, respiratory therapists), and others without di-
rect patient care, such as receptionists, administrative person-
nel, and social workers). Exposure to COVID-19 was assessed
by a question on whether respondents had contact (within a 6-
ft distance) with a COVID-19 positive patient or a person
under investigation (PUI) for the infection or if they had ever
tested positive for COVID-19 infection. Perceived infection
risk for COVID-19 was assessed with questions “How do you
perceive your risk of getting COVID-19 infection?”” matched
with responses: low, moderate, or high risk. The drivers to the
decision to receive the vaccine were obtained with a question

@ Springer

asking whether the respondents’ perceived risk of getting
COVID-19 influenced their decision to receive or not receive
the vaccine. In addition, we asked if the decision to receive the
vaccine was driven by other factors such as their personal
medical history (such as known history of diabetes, underly-
ing lung, or heart disease), work exposure risk, recommenda-
tion by the employer, and data from a public health expert,
media, family, or colleague. Vaccine uptake readiness
(outcome) was assessed with responses: “I would like to re-
ceive the vaccine once available,” “I would like to receive the
vaccine but prefer to wait until later,” or “I do not plan on
receiving the vaccine.” Also, we gauged their willingness to
recommend the vaccine to others on a Likert scale with the
question: “How likely are you to recommend the vaccine to
others?” Finally, barriers and concerns relating to the COVID-
19 vaccine were assessed with a question identifying the is-
sue(s) most concerning to them about the recently approved
COVID-19 vaccine.

Overall data were reported using the frequentist inference
while associations between outcomes and the independent
variables were analyzed using logistic regression.

Results

A total of 205 (82%) HCWs out of 250 completed the ques-
tionnaire. Respondents were mostly young HCWs ages 25-34
years (42%, n=86), females (75%, n=152), and Non-Hispanic
Blacks (32%, n=64). Most respondents were clinical staff di-
rectly involved in patient care (86%, n=178). Over half of the
total respondents (54%) agreed to receive vaccine once they
become available while the rest would either wait (27.7%) or
not receive the vaccine at all (17.8%). Table 1 is a summary of
the respondents’ characteristics and vaccine uptake
willingness.

Most physicians (83%) and residents (81%) expressed
more enthusiasm to receive the vaccine once it became avail-
able compared to other clinical staff (nurses, medical assistant,
clinical technician, etc.) (31%) (Figure 1), while 78% of
Asians and 71% of non-Hispanic whites were willing to re-
ceive the vaccine as soon as available 46% of Hispanics and
36% of non-Hispanic blacks were willing to do same
(Figure 2). Respondents 65 years and older were most willing
to immediately receive the vaccine (86%) compared to all
other age groups (Figure 3). Among those who were hesitant,
NHB constituted 44% (n=40), Hispanics 34% (n=31) and
10% (n=9) each for non-Hispanic Whites and Asians.

Work exposure risk (47%, n=94) and data from experts
(20%, n=40) most influenced HCWs’ vaccine uptake decision
(Figure 4), while vaccine safety (80%, n=161) and efficacy
(13%, n=20) served as potential barriers to uptake. Sixty-
seven percent of all respondents would recommend the vac-
cine to friends and family.
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Table 1 Respondents’

characteristics matched to their Willingness to accept vaccine, N (%) Total, N
vaccine uptake readiness response

Characteristic No (N=36) Yes (once available) N=110 Yes (later) N=56
Age group

18-24 3(33.3) 3(33.3) 3(33.3) 9
25-34 11 (12.9) 50 (58.8) 24 (28.2) 85
3544 7 (16.3) 25 (58.1) 11 (25.6) 43
45-54 11(28.2) 16 (41.0) 12 (30.8) 39
55-64 4 (21.0) 10 (52.6) 5(26.3) 19
>65 0 (0.0) 6 (85.7) 1(14.3) 7
Sex

Female 33(22.2) 67 (45.0) 49 (32.9) 149
Male 3(5.8) 43 (82.7) 6 (11.5) 52
Race/ethnicity

Non-Hispanic White 1(3.1) 23 (71.2) 8 (25.0) 32
Non-Hispanic Black 21 (32.8) 24 (37.5) 19 (29.7) 64
Hispanic 13 (22.8) 26 (45.6) 18 (31.6) 57
Asian 0 (0.0) 32 (78.1) 9 (22.0) 41
Other 1 (25.0) 2 (50.0) 1 (25.0) 4
Direct patient care

Yes 29 (16.6) 97 (55.4) 49 (28.0) 175
No 6(26.1) 10 (43.5) 7 (30.4) 23
Perceived risk

Low 8(30.8) 11(42.3) 7 (26.9) 26
Moderate 14 (13.7) 57 (55.9) 31 (30.4) 102
High 14 (19.2) 41 (56.2) 18 (24.7) 73
COVID-19 patient contact

Yes 17 (13.3) 74 (57.8) 37 (28.9) 128
No 19 (26.4) 34 (47.2) 19 (26.4) 72
Position (clinical role)

Physician/attending 0 (0.00) 25(83.3) 5(16.7) 30
Resident 3(5.6) 44 (81.5) 7 (13.0) 54
Other clinical staff 26 (28.6) 28 (30.8) 37 (40.7) 91
Non-clinical staff 6(26.1) 10 (43.5) 7 (30.4) 23

Fig. 1 Vaccine acceptance by
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Fig. 2 Vaccine acceptance by
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Bivariate analyses showed that females (compared to
males) were less likely to agree to receive the vaccine
(OR=0.22, P=0.014). Non-Hispanic Blacks (OR=0.066,
p=0.010) and Hispanics (OR=0.11, p=0.037) were less likely
to accept the vaccine compared to non-Hispanic Whites.
Overall, the perceived risk of getting COVID-19 infection
did not influence vaccine acceptance. However, respondents
with moderate-risk perception were more likely to accept
(OR=2.79, p=0.045) compared to those with low-risk percep-
tion while no association existed between high-risk perception
and vaccine acceptance (p=0.226). On adjusting for perceived
risk, sex, race/ethnicity, and age, only non-Hispanic Black
remained statistically significant (adjusted OR=0.07, 95%
confidence interval (CI), 0.01-0.59), while moderate-risk per-
ception (adjusted OR=3.17, p=0.055) and Hispanic (adjusted
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Vaccine acceptance by race
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OR=0.12, p=0.051) showed a trend towards significance.
There was no significant association between vaccine uptake
response and whether or not HCW provided direct care.

Discussions

Almost half of our study respondents (45.5%) would either
not receive the Pfizer-BioNTech or Moderna vaccines at all,
or not receive it immediately. This points to a high level of
vaccine hesitancy in a critical group in the vaccine supply
chain which, if left unaddressed, may amplify the opposition
to the vaccine that may already exist in many communities.
The lack of enthusiasm towards the COVID-19 vaccine which
has been widely reported in the public appears to be reflective
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in the attitude and perception of HCWs. It is particularly
concerning that the subgroups—Blacks and Hispanics—with
highest rate of vaccine non-acceptance in our study also carry
the highest rate of infection, hospitalization, and death from
COVID-19 [23]. It was not surprising that there was a high
degree of hesitancy among “other clinical staff” who were
mainly (82%) non-Hispanic Black and Hispanics.

Reluctance to receive these vaccines may be driven by
doubts about immediate and long-term safety and efficacy,
lack of trust in the development process, as well as back-
ground historical vaccine apathy in minority populations.
Hence, the provision of educational resources to equip
HCWs about the safety, importance of vaccination, and neg-
ative implication of refusing the vaccine should be
implemented.

As timing may be crucial to the success of widespread
vaccination, the release of vaccine adverse event report
(VAER) should not be delayed as this may retard the progres-
sion of the decision of those respondents who opted to wait to
receive the vaccine to wanting the vaccine earlier. So far, the
CDC VAER shows only a few side effects ranging from head-
aches, vaccine injection site pain, mild to moderate anaphy-
lactic reactions, and death (n=1000 deaths, 0.003%) that were
not directly linked to the vaccine [18, 24]. As more postvac-
cination reports reveal non-life-threatening adverse events, a
decrease rate of incidence, prevalence, hospitalization, as well
as morbidity and mortality rates of COVID-19 infection, those
who have previously expressed hesitancy may begin to recon-
sider their decisions to receive the vaccine.

Non-Hispanic Blacks (and probably Hispanic and female
HCWs) were more hesitant towards receiving the COVID-19
vaccine, a finding which is consistent with prior studies that
assessed perception and attitude of HCWs in large tertiary
hospitals [11, 17]. This report calls for a need to identify and
establish a vaccine champion coalition consisting largely of
minority HCWs who can act as a resource and encouragement
to their vaccine-hesitant colleagues. Another potential ap-
proach to mitigating COVID vaccine hesitancy among racial

Number of respondents (N)

and ethnic minorities is enlisting the support of community
stakeholders (e.g., religious leaders and others in faith-based
organizations) who have been shown to hold substantial in-
fluence in communities of color [25]. These community
influencers might likely be able to understand how social de-
terminants of health (e.g., suboptimal housing, transportation,
and health insurance) might impact vaccine-related decision-
making and what approaches to recommend promoting vac-
cine acceptance in the community of colors. Finally, there is a
need for more active roles by local business leaders in their
communities not just in encouraging and educating their em-
ployees to accept COVID vaccines but to provide human and
capital resources (e.g., time off, transportation) to facilitate the
process of their employees getting the COVID vaccines when
they become available (US Department of Health and Human
Services, January 2021) [26].

Regarding the perception of infection risk, respondents
with moderate-risk perception who affirmed to getting the
vaccine once available were mostly the millennials and likely
fall into the category of the presumed healthy population.
These respondents perceived risk relied solely on work expo-
sure vulnerability, rather than on personal medical history.

Despite their personal decision to receive or not receive the
vaccine, most respondents still strongly agreed to recommend
the COVID-19 vaccine to others. As such, utilizing HCWs to
advocate for early COVID-19 vaccination among the public
seems like a prudent approach. Additionally, the convenience
of receiving two doses of vaccine was not identified as a
barrier to uptake, although realistically, receiving one dose
over two doses could eliminate production-delivery-
administration hurdles and concomitantly increase vaccina-
tion coverage.

It must be noted that our sample was not reflective of the
racial composition of the Texas healthcare workforce because
we recruited willing participants. The possible selection bias
of a convenient sample is a limitation; however, the diverse
representation of respondents across all ages, gender, race,
and ethnicity strengthens the result. The survey reliance on
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self-reported data and small sample size may have introduced
Hawthorne bias and limit generalizability. However, the pres-
ence of similarities in findings between our report and prior
studies conducted at a large tertiary institution is a strength
[11]. While these results cannot fully explain the drivers of the
initial hesitance of community healthcare workers towards the
COVID-19 vaccine, our report certainly provides insight to
inform strategies to promote effective vaccination distribution
and administration efforts. Future studies on social determi-
nants of health (e.g., perception of current job security as
HCW, multigenerational housing involving living with vul-
nerable relatives—the elderly and persons on dialysis, percep-
tion of access to PPE at current workplace, quality of
healthcare insurance, housing, vaccine-related religious be-
lief) are also needed to further understand their roles as poten-
tial drivers of COVID vaccine hesitancy among healthcare
workers. It would also be informative for the current partici-
pants in our study to be reinterviewed 6 months later with an
expanded questionnaire to study, (a) concordance of pre-
vaccine answers to the current period of vaccine availability
by comparing their answers on willingness to accept the vac-
cine to whether they actually receive the vaccines which are
now available and (b) rate of COVID-19 screening, infection,
hospitalization and death, and relate the outcomes to prior
answers on the perception of risk of being infected with coro-
navirus and willingness to accept COVID vaccination.
Findings from such studies can inform the design and imple-
mentation of public health programs to improve COVID vac-
cine uptake and mitigate vaccine inertia especially in popula-
tions with the highest risk of severe COVID-19—the
American Indian, African American, and Hispanic communi-
ties [4].

Conclusions

Our report shows a racially disproportionate COVID-19 vac-
cine uptake perception exists among HCWs, particularly those
of the non-Hispanic Blacks and Hispanic population. Despite
widespread data and the health implication of these disease,
enthusiastic acceptance of the COVID-19 vaccine is lacking
among surveyed HCWs, in large part due to concerns regard-
ing the safety and side effects. Upholding scientific data report
on the efficacy of Pfizer-BioNTech and Moderna vaccine and
launching vaccine champions consisting largely of non-
Hispanic Black and Hispanic HCWs could help to rebuild
the trust and restore confidence in the vaccine. Further, public
health officials should seek to maintain transparency by expe-
diting the public release of all findings relating to the vaccines.
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