1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Prehosp Emerg Care. Author manuscript; available in PMC 2022 September 06.

-, HHS Public Access
«

Published in final edited form as:
Prehosp Emerg Care. 2022 ; 26(5): 632—-640. doi:10.1080/10903127.2021.1993391.

COVID-19 Vaccinations in EMS Professionals: Prevalence and
Predictors

Megan E. Gregory,

Jonathan R. Powell,

Sarah R. MacEwan,

Jordan D. Kurth,

Eben Kenah,

Ashish R. Panchal,

Ann Scheck McAlearney

Department of Biomedical Informatics, College of Medicine, The Ohio State University, Columbus,
Ohio (MEG, ASM); The Center for the Advancement of Team Science, Analytics, and Systems
Thinking in Health Services and Implementation Science Research (CATALYST), College of
Medicine, The Ohio State University, Columbus, Ohio (MEG, SRM, ARP, ASM); National
Registry of Emergency Medical Technicians, Columbus, Ohio (JRP, JDK, ARP); Division of
Epidemiology, The Ohio State University College of Public Health, Columbus, Ohio (JRP, ARP);
Division of Biostatistics, The Ohio State University College of Public Health, Columbus, Ohio
(EK); Department of Emergency Medicine, The Ohio State University Wexner Medical Center,
Columbus, Ohio (ARP); Department of Family and Community Medicine, College of Medicine,
The Ohio State University, Columbus, Ohio (ASM).

Abstract

Background: Immunizations for emergency medical services (EMS) professionals during
pandemics are an important tool to increase the safety of the workforce as well as their patients.
The purpose of this study was to better understand EMS professionals’ decisions to receive or
decline a COVID-19 vaccine.

Methods: We conducted a cross-sectional analysis of nationally certified EMS professionals (18—
85 years) in April 2021. Participants received an electronic survey asking whether they received a
vaccine, why or why not, and their associated beliefs using three validated scales: perceived risk
of COVID-19, medical mistrust, and confidence in the COVID-19 vaccine. Data were merged with
National Registry dataset demographics. Analyses included descriptive analysis and multivariable
logistic regression (OR, 95% CI). Multivariate imputation by chained equations was used for
missingness.
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Results: A total of 2,584 respondents satisfied inclusion criteria (response rate = 14%).

Overall, 70% of EMS professionals were vaccinated. Common reasons for vaccination among
vaccinated respondents were to protect oneself (76%) and others (73%). Common reasons for
non-vaccination among non-vaccinated respondents included concerns about vaccine safety (53%)
and beliefs that vaccination was not necessary (39%). Most who had not received the vaccine did
not plan to get it in the future (84%). Hesitation was most frequently related to wanting to see how
the vaccine was working for others (55%). Odds of COVID-19 vaccination were associated with
demographics including age (referent <28 years; 39-50 years: 1.56, 1.17-2.08; >51 years: 2.22,
1.64-3.01), male sex (1.26, 1.01-1.58), residing in an urban/suburban area (referent rural; 1.36,
1.08-1.70), advanced education (referent GED/high school and below; bachelor’s and above: 1.72,
1.19-2.47), and working at a hospital (referent fire-based agency; 1.53, 1.04-2.24). Additionally,
vaccination odds were significantly higher with greater perceived risk of COVID-19 (2.05, 1.68-
2.50), and higher vaccine confidence (2.84, 2.40-3.36). Odds of vaccination were significantly
lower with higher medical mistrust (0.54, 0.46-0.63).

Conclusion: Despite vaccine availability, not all EMS professionals had been vaccinated. The
decision to receive a COVID-19 vaccine was associated with demographics, beliefs regarding
COVID-19 and the vaccine, and medical mistrust. Efforts to increase COVID-19 vaccination rates
should emphasize the safety and efficacy of vaccines.

Keywords
COVID-19; vaccine hesitancy; workforce safety; patient safety; medical mistrust

Introduction

Large-scale vaccination for SARS-CoV2, the virus that causes COVID-19, is a crucial step
toward controlling the international pandemic (1). Vaccinations are also a tool to improve
safety of workers at high risk of occupational exposure to COVID-19 (2), as well as

patient safety (3). However, many are hesitant to receive the vaccine. In the United States,
prior evidence before the release of the vaccine suggested that 52-57% of adults indicated
willingness to take the vaccine when available (4-6), but 23-40% reported being unsure (5,
6), and approximately 7-14% indicated that they were unlikely or definitely did not intend
to receive the COVID-19 vaccine (5-7). Along these lines, despite widespread availability of
the vaccine in the US, only 76% of adults have received at least one dose of a COVID-19
vaccine as of September 2021 (8).

Emergency Medical Services (EMS) professionals are often a first contact for many people
in the US accessing healthcare, making vaccination of this workforce particularly important
to reduce the risk of COVID-19 infection for these professionals and the patients they

treat. Yet few studies to date have examined vaccine hesitancy among EMS professionals.
In Germany, prior to the release of vaccines, an evaluation of EMS personnel found that
57% were willing to be vaccinated and 27.6% were undecided (9). A similarly timed study
of firefighters, paramedics, and emergency medical technicians (EMTS) in the US found
that 48.2% reported high acceptability of a COVID-19 vaccine, while 24% were unsure,
and 27% indicated low acceptability (10). Prior work has noted higher EMS professional
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acceptance levels of other vaccines that are associated with occupational hazards in this field
(e.g., 78% for hepatitis B vaccine (11)).

As vaccine availability has improved and multiple studies have demonstrated vaccine
efficacy and effectiveness (12-16), further evaluations of the attitudes and drivers of vaccine
hesitancy are needed. COVID-19 vaccines have been available to EMS professionals in

the US since January 2021, but the prevalence of vaccination and extent of hesitancy for
this group is unknown. Therefore, the purpose of this study was to evaluate the prevalence
of vaccination and hesitancy among EMS professionals to improve our understanding of
factors that may be influencing the decision to receive or decline a COVID-19 vaccine.

Study Design, Population, and Setting

We designed a survey that aimed to assess vaccination prevalence and vaccine hesitancy
among a sample of EMS professionals across the US. The survey asked questions about
vaccination status (for COVID-19 and for the 2020-2021 flu vaccine), demographics,
workforce characteristics, and beliefs concerning COVID-19 and vaccination. Beliefs were
measured using three validated scales of perceived COVID-19 risk (17), confidence in
COVID-19 vaccines (18) and mistrust of healthcare organizations (medical mistrust) (19).
Inclusion criteria included all nationally registered EMTs and paramedics who responded to
the survey and reported their COVID-19 vaccination status.

Survey distribution began on April 20th, 2021, which was after vaccinations had been
released to all Centers for Disease Control and Prevention (CDC) phase 1a and 1b groups
[including emergency medical services personnel (20-22)] and after the Department of
Health and Human Services had released a directive on March 17th, 2021 to vaccinate

all adults due to sufficient vaccine supply (23). Thus, all EMS professionals had had an
opportunity to be vaccinated prior to study participation.

We distributed this survey to civilian EMTs and paramedics aged 18-85 years old in the
National Registry of Emergency Medical Technicians’ (National Registry) database. The
National Registry is the national certification agency, maintaining the largest database of
EMS providers in the US, with contact information available for approximately 420,000
EMS professionals at the time of the study (24). The National Registry provides initial

EMS certification in greater than 95% of U.S. states and territories. Based on a sample

size calculation (/7=(22*p*(1-p))/ ¢ where nrepresents sample size, zthe 95% confidence
interval zscore, pan alpha of 0.05, and ¢the 3% margin of error) we determined that

1,560 responses from EMS professionals would be needed to make estimates with 95%
confidence. After including an inflation factor (0.08) to account for anticipated low response
rates based on previous studies conducted with this population (25, 26), we selected a simple
random sample of 19,062 nationally-certified EMS professionals drawn from the National
EMS Certification database to ensure a sufficient number of respondents.

Emails containing a unique link to the questionnaire were sent to this random sample of
EMS professionals. Participants were not advised of the study goals or objectives. After the
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initial survey release, follow-up reminder messages were sent approximately one and two
weeks after the original email invitation, following the tailored Dillman methodology (27).
Completion of this survey had no bearing on National EMS Certification. The American
Institutes for Research’s Institutional Review Board approved this study, and the study was
deemed exempt from further review.

An abbreviated non-responder survey was also administered to assess non-response bias.
The abbreviated questionnaire asked whether respondents had received a COVID-19
vaccine. The survey was open for 1 week and received 1,125 responses, yielding
approximately 92% power to detect a clinically meaningful 10% difference between
respondents and non-respondents.

COVID-19 vaccination status was determined by asking participants “Have you received

a COVID-19 vaccine?” Based on their response to this vaccination status item, using

survey logic, participants were asked why they did or did not receive a COVID-19 vaccine.
Participants were able to mark-all-that-apply on a list of response options (see Appendix

A, online supplemental). Participants who were vaccinated were also asked whether they
received the vaccine as soon as they were eligible or if they waited. If a participant said

they waited (or were waiting), they were asked why using a mark-all-that-apply format (see
Appendix A, online supplemental). Participants who were unvaccinated were asked whether
they planned to receive the vaccine or not.

We assessed perceived risk of COVID-19 by adapting a prior scale of perceived threat of
COVID-19 and perceived risk of contracting COVID-19 from the Understanding America
Survey (17). Our adapted version asked participants to rate the severity of their perceived
risk for 8 items associated with COVID-19 infection on a four-point response scale (1 =
almost no chance, 4 = very high chance). (See Appendix A, online supplemental for survey
instrument). We measured confidence in the COVID-19 vaccine with 6 items adapted from
the Oxford COVID-19 Vaccine Confidence and Complacency scale (18) using a 5-point
scale (1 = least confidence, 5 = most confidence). We used the validated, 7-item Medical
Mistrust Index (19) to measure medical mistrust. We adapted this measure to use a 5-point
Likert scale (1 = strongly disagree, 5 = strongly agree).

Demographic characteristics were collected from respondents’ National EMS Certification
database profile and linked to the survey results using a common identification number.
Demographics of currently nationally-certified EMS professionals included sex, age, race/
ethnicity, urbanicity (residing in urban/suburban vs. rural), EMS certification level (EMT or
Paramedic) and education level. The nominal variable of sex was categorically designated
as male or female. Age was analyzed as a continuous variable and categorized by

quartiles for modeling. Due to the small proportion of minority EMS professionals, race
and ethnicity were dichotomized to non-minority (white, non-Hispanic) or minority. The
minority category included any person who self-identified as Black or African American,
Asian, Hispanic or Latino, Asian or Native Hawaiian or Pacific Islander. Educational level
was categorized into less than high school/completed high school/obtained GED, some
college, Associate’s degree, and Bachelor’s degree or above. For the agency type where
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respondents worked, responses were categorized into fire, governmental non-fire, hospital,
private, or other; of note, although some EMS professionals work at multiple agencies, the
database captures their primary agency.

Survey results were merged with demographic characteristics from the National Registry
dataset and all identifying data were removed generating a deidentified analysis dataset.
From this deidentified dataset, descriptive statistics were evaluated for demographics,
vaccine receipt, and rationale for vaccine decision. For Likert scales, items were reverse
coded when necessary, and mean composites were computed.

Missingness was low overall with the highest rates found in three areas of workforce
demographics: agency type (22.95%), education level (16.68%), and urbanicity (16.14%).
Missing data were handled using multivariate imputation by chained equations with 100
imputed datasets.

Subsequently, to examine the relationships between variables, a multivariable logistic
regression model was fit for each imputed dataset to describe the associations between
COVID-19 vaccine receipt (as the dependent variable) and respondent demographics,
workforce characteristics, perceived risk of COVID-19, COVID-19 vaccine confidence,
and medical mistrust (as predictor variables). Model fit was evaluated using the Hosmer-
Lemeshow test and receiver operating characteristic curves. The reported coefficients and
standard errors were calculated using the coefficient values and standard errors from the
imputed datasets, and they can be interpreted in the same way as the coefficient values from
a single logistic regression model based on complete data.

Descriptive Statistics

A total of 2,584 participants satisfied study inclusion criteria and responded to the survey
(response rate = 14%). As shown in Table 1, participants were approximately two-thirds
male, largely white and Non-Hispanic, and ranged in age from 18 to 83 years. Over

half of the participants had an Associate’s degree or higher, and approximately two-thirds
lived in urban/suburban areas. Participants were most frequently full-time EMS employees
(73.3%), but also included those who were part-time (12.4%) and volunteers (14.4%).
Participants had an average of 14 years of experience; both Advanced Life Support (ALS)
and Basic Life Support (BLS) personnel were represented. Respondents worked in a variety
of agency types, and most worked in 911 services. Demographics were largely similar
between unvaccinated and vaccinated participants with some notable exceptions: vaccinated
participants skewed older and were more educated.

In terms of beliefs concerning COVID-19 and vaccination, participants generally felt that
COVID-19 was of low risk to them (Median [Mdn] = 1.88, Interquartile range (IQR) = 0.88;
n=2488), had moderate confidence in COVID-19 vaccines (Mdn = 3.80, IQR = 1.00; n=
2378), and had moderate levels of medical mistrust (Mdn = 3.14, IQR = 1.14; n=2204).
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Prevalence of COVID-19 Vaccination/Rationale for COVID-19 Vaccine Decision

Overall, 1804 (69.8%) EMS professionals reported having received a COVID-19 vaccine
and 780 (30.2%) indicated they had not received one. This is similar to the proportions in
our non-responder survey: of 1,111 EMS professionals who completed the non-responder
survey, 26.82% (n = 298) reported not having had a COVID-19 vaccine and 73.18% (7=
813) reported they had. Most EMS professionals who received the vaccine reported they did
S0 as soon as they could (7= 1455, 80.7%), but some (7= 339, 18.7%) noted they had
waited to get it. The most common reasons cited for getting the vaccine were protection for
oneself (75.7%) and protection for others (72.8%) (Table 2). The most common reasons for
not getting the vaccine as soon as eligible was to see how it was working for other people
(55.9%) and to allow higher risk people to have the chance to get it first (27.2%) (see Table
3).

Among respondents who did not receive the COVID-19 vaccine, most did not plan to do

so (n=636, 83.5%); some indicated they were going to get it, but were still waiting (126,
16.5%). Reasons for not getting the vaccine were most commonly related to concerns about
its safety (52.8%) or the perception that the vaccine was not needed (38.9%) (see Table 2).
Those who were still waiting to get the vaccine most frequently indicated that they were still
waiting to see how it was working for others (55.2%), wanted higher risk people to have the
chance to get it first (29.9%), or were COVID-19 positive or exposed/quarantined (20.9%)
(Table 3).

Predictors of Vaccine Receipt

The odds of COVID-19 vaccination significantly increased with age (referent <28 years;
39-50 years: adjusted OR (aOR) = 1.56, 95% CI = 1.17-2.08; >51 years: aOR = 2.22,
95% CI = 1.64-3.01), male sex (aOR = 1.26, 95% CI = 1.01-1.58), living in an urban/
suburban area (referent rural; aOR = 1.36, 95% CI = 1.08-1.70), having advanced education
(referent GED/high school and below; bachelors and above: aOR = 1.72, 95% CI = 1.19-
2.47), and working at a hospital (referent fire-based agency; aOR = 1.53, 95% CI = 1.04-
2.24). Additionally, the odds of vaccination were significantly higher for respondents with
a greater mean perceived risk of COVID-19 (aOR = 2.05, 95% CI = 1.68-2.50), and with
a higher mean score for vaccine confidence (aOR = 2.84, 95% CI = 2.40-3.36). The odds
of vaccination were significantly lower among respondents with higher levels of medical
mistrust (aOR = 0.54, 95% CI = 0.46-0.63). See Figure 1.

Discussion

EMS professionals play a critical role at the front line of the pandemic as they triage

and treat patients with suspected COVID-19 infection while trying to prevent the spread

of infection. Due to the responsibilities of their positions, EMS professionals are at
increased risk for acquiring a COVID-19 infection (28). Yet, despite their heightened risk of
exposure and vaccine availability, our results indicate that nearly one-third (30%) of EMS
professionals had not received a COVID-19 vaccine at the time of our study. Notably, this
rate is lower than vaccination rates of healthcare workers for other occupational hazards
such as Hepatitis B (78% of EMS workers vaccinated in one study (11)), and measles/
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mumps/rubella (up to 95% medical and health professions students vaccinated in one study
(29)). Vaccine hesitancy has been a major barrier to controlling the pandemic, especially

in the context of the more contagious Delta variant that now accounts for the vast majority
of COVID-19 cases in the U.S. (30). Further, vaccine hesitancy in the EMS population

can result in harmful outcomes among these providers, as well as a temporary reduction in
the EMS workforce due to the time required to quarantine and/or recover. Such exposure
can also result in further spread of the disease to patients, EMS colleagues, and emergency
department (ED) providers and staff. We also found that EMS professionals’ decisions about
getting vaccinated were associated with both demographic and EMS characteristics as well
as their perceived risk of COVID-19, the extent of their mistrust in medicine, and their
beliefs about the safety of the COVID-19 vaccine.

Our results echo findings from other studies that evaluated COVID-19 vaccine acceptability
among EMS professionals and firefighters that were conducted prior to the release of
vaccines. In comparison to these earlier findings where over 50% of those respondents
reported uncertain or low acceptability of the COVID-19 vaccine when it became available
(10), our results are encouraging in that 70% of surveyed EMS professionals reported having
received a vaccine. Nonetheless, vaccination prevalence remains far short of emerging
recommendations that all healthcare workers should be vaccinated (31), making our findings
about the different factors influencing vaccination decisions timely and important.

In this study we also noted three strong associations with COVID-19 vaccination: perceived
risk, medical mistrust, and vaccine confidence. For EMS professionals, occupational risks
are perceived as career-associated, making this population risk tolerant (32). As such, EMS
professionals may see COVID-19 infection as just another risk that they accept on the job
(32). In addition, among those respondents who did not receive the vaccine, nearly 39%
reported that they did not think they needed the vaccine, perhaps reflecting the sentiment
that as a generally younger and healthier group, EMS professionals perceived less risk

of serious illness caused by infection. Nonetheless, those respondents with heightened
perceived risk had higher odds of being vaccinated.

Medical mistrust was also associated with respondents’ reported decisions to not receive

a COVID-19 vaccine. Medical mistrust has been demonstrated in prior work to impact
decisions to utilize healthcare (19), including decisions about vaccines (33). As the work
of EMS personnel involves multiple points of interaction with the health system, this may
provide EMS professionals with a more nuanced view of healthcare than the general public
that, in turn, might impact their level of trust in the system. Our finding that high levels

of medical mistrust were associated with decreased odds of receiving a COVID-19 vaccine
suggests that campaigns to increase vaccination rates among EMS professionals may need
to be led by organizations outside the healthcare system. Further work is needed to better
understand these issues in the EMS population. Outside of the EMS population, prior work
has found that parents were less likely to give their sons the human papillomavirus (HPV)
vaccine after watching an advertisement if they perceived the ad was from a drug company
(34), indicating that mistrust of medical and pharmaceutical institutions does play a role in
vaccination decisions.
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Additionally, confidence in the COVID-19 vaccine was strongly associated with
respondents’ receipt of a COVID-19 vaccine. Notably, there have been numerous attempts
to improve the public’s perceptions of and confidence in COVID-19 vaccines (35), as well
as efforts to disseminate evidence-based guidance to support messaging and communication
about the vaccines (35, 36). One recent evaluation of EMS professionals noted that as a
result of extensive time and resources devoted to educate this group and increase vaccine
awareness, confidence in the vaccine increased, the number of vaccinations also increased
(37). While promising, results across our and other studies highlight the challenge of
promoting COVID-19 vaccination in the face of medical mistrust. Simplifying the message
to emphasize the safety and necessity of COVID-19 vaccines may be effective for EMS
professionals, but this remains a critical area for further study to increase vaccination rates in
the future.

Lastly, to examine the possibility that COVID-19 vaccinations were driven primarily by
behaviors and attitudes toward vaccines more broadly, we also examined the prevalence

of receiving a vaccine for the 2020-2021 flu season. We found that there was only small-to-
moderate overlap in the group who rejected both vaccines: 43.2% of those who did not get a
flu vaccine did get a COVID-19 vaccine, and 17.2% of those who did get a flu vaccine did
not get a COVID-19 vaccine. This suggests there are differences in decision-making about
the two vaccines.

There are a number of limitations associated with this evaluation. First, the data collected

in this study are self-reported from EMS professionals concerning their vaccinations and
both demographic and agency-level characteristics, thus may result in misclassification of
respondents and social desirability bias. Our sample was also limited to nationally certified
EMS professionals and, since this certification is not required by all states, these results may
not be generalizable. In addition, compared to a demography study of EMS professionals
(38), our respondents included more individuals with a Bachelor’s or higher degrees (35%
vs 26%), fewer EMS personnel working in Fire Departments (32% vs 48%), and more
working in governmental non-fire agencies (16% vs 12%) and hospitals (14% vs 11%).
Though small, these differences may suggest that national population estimates may have
lower vaccination rates that our study population. Fourth, our survey response rate was
relatively low. While this response rate is typical for an EMS population (25, 26, 39-41),

a low rate could increase the possibilities of response and selection bias. However, recent
work has suggested these concerns may be unfounded (42), and our analysis of a survey of
non-responders demonstrated no difference in our primary outcome of vaccination, giving us
confidence in the results we report. Finally, our survey was conducted at a single time point
and captured respondents’ answers and beliefs at that time. Recognizing that the COVID-19
pandemic remains dynamic in the US, a reevaluation of this population may be needed to
reflect evolving perspectives about COVID-19 and COVID-19 vaccines.

Conclusion

As of April 2021, only 70% of EMS professionals in our sample had received a COVID-19
vaccine. The remainder who had not been vaccinated indicated that they did not plan to
get a vaccine, and frequently cited concerns about the safety of the vaccines. Interestingly,
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we found that the likelihood of COVID-19 vaccination was associated with age, gender,
urbanicity, education, workplace, perceived risk of COVID-19, confidence in the vaccine,
and medical mistrust. Efforts to increase COVID-19 vaccination rates in this population may
need to emphasize vaccine safety and effectiveness, especially in the context of COVID-19
infection risks. Given that EMS professionals hesitant to receive a vaccine have high levels
of medical mistrust, education efforts may be more effective if led or coordinated by trusted
sources.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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