
OBSERVATIONS: BRIEF RESEARCH REPORTS

A Cross-Sectional Study of SARS-CoV-2 Vaccination Among
Employees of an Urban Safety-Net Health Care System

Background: Understanding SARS-CoV-2 vaccination among
health care workers is important because they are at high risk for
occupational exposure andmay be convincing advocates for vacci-
nation among their patients.

Objective: To determine the relationship between social
and demographic characteristics of health care workers and
receipt of vaccination.

Methods and Findings: We did a cross-sectional study of all
employees of the MetroHealth System, an urban safety-net health
care system that includes a main hospital, skilled-nursing and reha-
bilitation facilities, and ambulatory clinic locations across Northeast
Ohio. Starting on 16 December 2020, MetroHealth administered
vaccinations to its employees in a large, central location of themain
hospital. Human resources files were used to identify work location
and job title for all employees. We extracted information on age,
sex, and self-reported race/ethnicity from electronic health records.
Logistic regression was used to obtain unadjusted and marginally
adjusted standardized probabilities of vaccination while accounting
for employee demographic characteristics, occupational category,
and COVID-19 test positivity. The study was approved by the
MetroHealth Institutional Review Board.

A total of 7865 employees were included in the study. The
T Table shows demographic and clinical characteristics of the

study population. Almost half (40.3%) had 1 or more SARS-
CoV-2 tests recorded, and 801 persons had a positive result.
During the period of observation, 4554 employees (57.9%)
received the first dose of vaccine.

The Table also shows results of univariate and multivariable
analyses. On multivariable analysis, the probability of being vac-
cinated was higher among employees older than 44 years, men,
Whites, and Asians. The differences in the rate of vaccination by
race and ethnicity increased over the period of vaccination
(Figure). Employees who worked at the main hospital were more
likely to be vaccinated. Physicians, dentists, and psychologists
had the highest probability of being vaccinated, followed by
nurse practitioners and physician assistants. Clinical nurses, sup-
port staff, and facilities workers were the least likely to undergo
vaccination. Employees who were tested for SARS-CoV-2 were
more likely to be vaccinated. However, among tested employ-
ees, those who tested positive were less likely to be vaccinated.

Discussion: We found sizeable disparities in vaccination rates
by race/ethnicity and occupational category. Our findings of
decreased vaccination amongBlack andHispanic persons are con-
cerning given the high burden of COVID-19 affecting these com-
munities (1, 2). The low vaccination rate among nurses is also
concerning given their higher rate of occupational exposure to
SARS-CoV-2 and likely higher risk for death due to COVID-19 (3).
Although vaccination rates improved among all racial and ethnic
groups over time, the differences between those groupswidened.

Many of the barriers to vaccination that are commonly cited
(4) were absent in this study. The availability, efficacy, and safety
of the vaccines were widely publicized to all employees by e-
mail, intranet, flyers posted on bulletin boards, and word of

mouth. Vaccination scheduling could occur at any time via
patient portal or by telephone. Many dates and times were avail-
able to choose from. The vaccines were provided free of charge
at the main hospital. To encourage others to receive a vaccine,
personal narratives from a diverse group of employees detailing
their reason for being vaccinated and their vaccination experi-
ence were posted on the intranet alongside pictures of the
authors. Despite these advantages, employees who worked
away from the main campus were less likely to receive a vaccine.
This suggests additional barriers to vaccination that should be
identified and addressed in future work.

Our study's findings should be considered in concert with
its limitations. Our study was done in a single, albeit large,
health care system in the Midwest. Whether similar patterns are
present in other systems or regions of the country is unclear.
Because of the study design, we could not determine specific
reasons for the differences in vaccination rates. We did not
examine the relationship between having comorbid conditions
and receiving the vaccine. The degree to which employees
were aware of opportunities for vaccination is unclear.

Vaccination rates of health care system employees during
the COVID-19 pandemic were less than ideal, particularly
among certain groups at high risk for occupational exposure.
Further work is needed to improve vaccination rates of health
care system employees.
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Table. Unadjusted and Adjusted Probabilities for Characteristics Associated With COVID-19 Vaccination

Characteristic Persons, n (%) Unadjusted Probability
of Vaccination (95% CI)*

Adjusted Probability of
Vaccination (95% CI)†

Age
18–44 y 4334 (55.1) 0.54 (0.52–0.55) 0.53 (0.52–0.55)
45–64 y 3254 (41.4) 0.62 (0.60–0.64) 0.64 (0.62–0.66)
≥65 y 276 (3.5) 0.70 (0.65–0.75) 0.65 (0.59–0.70)

Sex
Male 2079 (26.4) 0.66 (0.64–0.68) 0.63 (0.61–0.65)
Female 5786 (73.6) 0.55 (0.54–0.56) 0.57 (0.55–0.58)

Race/ethnicity‡
White 5232 (70.0) 0.66 (0.65–0.68) 0.65 (0.64–0.67)
Black 1443 (19.3) 0.26 (0.23–0.28) 0.31 (0.29–0.34)
Hispanic 421 (5.6) 0.50 (0.46–0.55) 0.55 (0.50–0.59)
Asian 360 (4.8) 0.78 (0.74–0.83) 0.68 (0.62–0.73)
Other 21 (0.3) 0.52 (0.31–0.74) 0.56 (0.36–0.77)

Job location
Main campus 6365 (80.9) 0.59 (0.58–0.60) 0.59 (0.58–0.60)
Other site 1500 (19.1) 0.52 (0.49–0.54) 0.54 (0.52–0.57)

Occupation category§
Physicians, dentists, and psychologists 1058 (13.5) 0.86 (0.84–0.88) 0.81 (0.79–0.84)
Nurses 1825 (23.2) 0.53 (0.51–0.56) 0.54 (0.52–0.56)
NPs and PAs 277 (3.5) 0.69 (0.63–0.74) 0.68 (0.63–0.73)
Therapists 216 (2.7) 0.66 (0.60–0.73) 0.61 (0.55–0.68)
Administrators and executives 1599 (20.3) 0.59 (0.56–0.61) 0.59 (0.57–0.61)
Allied health care 972 (12.4) 0.52 (0.48–0.55) 0.55 (0.52–0.58)
Support staff 909 (11.6) 0.47 (0.44–0.50) 0.53 (0.50–0.57)
Researchers 120 (1.5) 0.73 (0.65–0.80) 0.66 (0.57–0.74)
Facilities staff 533 (6.8) 0.30 (0.26–0.34) 0.35 (0.31–0.40)
Other 356 (4.5) 0.62 (0.57–0.67) 0.56 (0.51–0.61)

COVID-19 testing
Ever tested 3173 (40.3) 0.58 (0.56–0.60) 0.63 (0.59–0.62)
Never tested 4692 (59.7) 0.58 (0.56–0.59) 0.57 (0.55–0.58)

COVID-19 test result
Ever positive 801 (10.2) 0.40 (0.37–0.43) 0.39 (0.36–0.43)
Never positive 7064 (89.8) 0.60 (0.59–0.61) 0.60 (0.59–0.61)

NP = nurse practitioner; PA = physician assistant.
* Unadjusted vaccination probability from logistic regression model.
† Adjusted vaccination probability from predicted marginal effect using specified logistic regression model. Implemented using PROC GENMOD
and the Margins macro in SAS for Windows, version 9.4 TS1M6.
‡ Unknown race (n = 388) excluded. Also excluded from adjusted model.
§ Administrators and executives category contains 635 unique job titles; examples include practice support specialist, referral officer liaison, insur-
ance collection specialist, pharmacy preauthorization specialist, administrative secretary, coding specialist, executive vice president, chief executive
officer, manager, and supervisor. Allied health care category contains 126 unique job titles; examples include clinical dietician, phlebotomist,
patient observer, medical team assistant, procedure assistant, cardiovascular technician, and x-ray technician. Facilities staff category contains 86
unique job titles; examples include cook, porter, plumber, electrician, engineering technician, food services, carpenter, transportation driver, and
barista. Physicians, dentists, and psychologists category contains 13 unique job titles; examples include physician, resident, fellow, dentist, and psy-
chologist. NPs and PAs category contains 12 unique job titles; examples include advanced practice registered nurse (APRN) provider, physician as-
sistant, and fellow – APRN. Other category contains 109 unique job titles; examples include patrol officer, police officer, clinical informatics
technician, information system architect, network engineer, business intelligence advisor, forensic coordinator, librarian, web developer, and pro-
grammer/analyst. Nurses category contains 42 unique job titles; examples include RN, licensed practical nurse, nurse intern, nurse anesthetist, and
forensic nurse. Researchers category contains 48 unique job titles; examples include biostatistician, research associate, program manager, project
lead, research center manager, senior staff scientist, research assistant, and clinical research specialist. Support staff category contains 80 unique
job titles; examples include school health assistant, social worker, mail clerk, pharmacy technician, switchboard operator, staff pharmacist, infection
prevention specialist, outreach assistant, and quality specialist. Therapists category contains 15 unique job titles; examples include radiation thera-
pist, physical therapist, speech therapist, occupational therapist, respiratory therapist, and art therapist.
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Figure.Number and percentage of vaccinations over time, by race and ethnicity.
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