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Abstract: Objectives: To estimate the
association between safety perception
on vaccine acceptance and adoptions
of risk mitigation strategies among

dental bealth care workers (DHCW).

Methods: A survey was emailed to
DHCW: in the New Jersey area from
December 2020 to January 2021.
Perceived safety from regular SARS-
CoV-2 testing of self, coworkers, and
patients and its association with
vaccine besitancy and risk mitigation
were ascertained. Risk Mitigation
Strategy (RiMS) scores were computed
from groupings of office measures:

1) physical distancing (reduced
occupancy, traffic flow, donning of
masks, minimal room crowding), 2)
personal protective equipment (fitted for
N95; donning N95 masks; use of face
shields; coverings for bead, body, and
feet), and 3) environmental disinfection
(suction, air filtration, ultraviolet,
surface wiping).

Results: SARS-CoV-2 testing of dental
professionals, coworkers, and patients
were perceived to provide safety at
49%, 55%, and 68%, respectively.

While dentists were least likely to feel
safe with regular self-testing for SARS-
CoV-2 (P < 0.001) as compared with
hygienists and assistants, they were
more willing than hygienists (P =
0.004; odds ratio, 1.79 [95% CI, 1.21 to
2.66]) and assistants (P < 0.001; odds
ratio, 3.32 [95% CI, 1.93 to 5.71]) to
receive the vaccine. RiMS scores ranged
Jrom Oto 19 for 467 participants
(mean [SD], 10.9 [2.9]). RiMS scores did
not significantly differ among groups
of DHCWs; however, mean RiMS scores
were higher among those who received
or planned to receive the COVID-19
vaccine than those with who did not

(P = 0.004). DHCWs who felt safer with
regular testing had greater RiMS scores
than those who did not (11.0 vs. 10.3,
P =0.01).

Conclusions: Understanding
DHCWS’ perception of risk and safety is
crucial, as it likely influences attitudes
toward testing and implementation of
office risk mitigation policies. Clinical
studies that correlate risk perception
and RiMS with SARS-CoV-2 lesting are
needed to demonstrate the effectiveness
of RiMS in dental care settings.

Knowledge Transfer Statement:
Educators, clinicians, and policy
makers can use the results of this
study when improving attitudes
toward testing and implementation
of risk mitigation policies within
dental offices, for current and future
pandemics.
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hesitancy, Personal Protective Equipment

Introduction

The coronavirus disease 2019 (COVID-
19) pandemic has led to a worldwide
health crisis with considerable morbidity
and mortality coupled with a significant
impact on global safety and social
and economic stability (Bilinski and
Emanuel 2020; Pak et al. 2020; Coker
et al. 2021). In the field of dentistry
and oral health care delivery, this
pandemic has highlighted the risk of
viral transmission and acquisition with
a direct consequence on dental patients
and dental health care workers (DHCWs;
Meng et al. 2020). The severe acute
respiratory syndrome coronavirus 2
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(SARS-CoV-2), the causative agent for
COVID-19, is transmitted primarily from
person to person (Wang et al. 2020).
According to the Centers for Disease
Control and Prevention (CDC), SARS-
CoV-2 is transmitted by exposure to
infectious respiratory fluids from 1)
inhalation of very fine respiratory
droplets and aerosol particles; 2)
deposition of respiratory droplets and
particles on exposed mucous membranes
in the mouth, nose, or eye by direct
splashes and sprays; and 3) touching
mucous membranes with hands that
have been soiled either directly by virus-
containing respiratory fluids or indirectly
by touching surfaces with virus on them.
These contact routes are of particular
concern to DHCWs as many dental
procedures require close contact and
require the use of aerosol-generating
equipment. Recent studies show that
SARS-CoV-2 colonizes saliva (Huang et
al. 2021), periodontal tissues and plaque
(Gomes et al. 2021), as well as gingiva-
crevicular fluid (Gupta et al. 2021) at
high viral load levels. Furthermore,

the extent to which dentally generated
aerosols linger within operatories and its
impact on infectivity are unknown
(Gallagher et al. 2020; Ge et al. 2020;
Koletsi et al. 2020; Peng et al. 2020,
Sommerstein et al. 2020; Xu et al.

2020). It should also be considered

that the oral cavity is a preferred
infection target, since the oral mucosa

is a site of high expression of ACE2
(angiotensin-converting enzyme 2),
which is the SARS-CoV-2 receptor on
human cells (Sakaguchi et al. 2020,

Xu et al. 2020; Yan et al. 2020). The
increasing incidence of viral variants,
which may spread more rapidly than the
original strain (CDC 2021b; Paul et al.
2021), compounds potential risks and/
or uncertainties regarding SARS-CoV-2
infection rates to the dental practice
environment.

Studies suggest that clinical DHCWs
(dentists, dental assistants, and
hygienists) have similar or lower risk
(Estrich et al. 2020; Hughes et al. 2020;
Al-Kuwari et al. 2021; Araujo et al. 2021;
Estrich et al. 2021; Jungo et al. 2021) or

heightened risk (Sarapultseva et al. 2021)
of acquiring or transmitting SARS-CoV-2
as compared with other health care
workers. While large seroepidemiologic
studies designed to comparatively
quantify the risk of SARS-CoV-2 infection
among DHCWs are lacking, it is clear
that dental patients can present with
unrecognized COVID-19 (Conway
et al. 2021; Lamberghini and Testai 2021,
Palla and Callahan 2021). As clinical
presentation of COVID-19 can include
minimal or no symptoms (Day 2020),
modeling suggests that weekly testing
of asymptomatic health care workers
reduced onward transmission (Cui
et al. 2021; Kim and Koo 2021). Despite
current CDC (2020) guidelines for the
dental management of patients and the
strategies recommended to make dentists
safe via personal protective equipment
and other mitigation strategies, the risk
presented in dental care settings presents
clear challenges to dental care provision
worldwide. Vaccine acceptance and
continued implementation of effective
risk mitigation practices are fundamental
to establishing dental practices that are
safe for DHCWs and patients alike.
Recent surveys conducted to evaluate
safety perception among health care
workers show that about 35% agree or
strongly agree that their workplace units
are at higher risk of infection (Lee et al.
2021). Primary prevention of infection
has thus been a priority within medical
and dental practices, by diagnosis
(regular testing) and prevention (vaccine
and physical safety measures). There has
been significant scale-up of SARS-CoV-2
virus and antibody testing worldwide,
and several practices implement regular
testing of DHCWs and patients (CDC
2021a; Greenwall et al. 2021; Shirazi
et al. 2021). Similarly, due to global efforts,
significant developments have been made
with regard to vaccine discovery (with 3
Food and Drug Administration—-approved
US-based vaccines as of May 2021).
Despite this progress, vaccine availability
and rollout have been slow as anecdotal
and small numbers of severe side effects
(e.g., blood clots) to SARS-CoV-2 vaccine
have contributed to hesitancy among
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medical staff (Gharpure 2020; Lazarus et
al. 2020).

As DHCWSs were among the first
subgroups to gain access to vaccines, it is
important to assess the attitudes toward
the current rollout and implementation
of risk mitigation practices and CDC-
recommended guidelines. Understanding
risks associated with transmission
during dental care delivery, identifying
factors associated with vaccine
uptake, and implementing mitigation
strategies are critical to improving
patient and provider safety and future
pandemic preparedness. Specifically, a
comprehensive understanding of DHCWs'
safety perception (with frequent testing)
and its impact on adoption of biologic
and physical protective practices is a
key component of improving patient
safety and access to ongoing oral health
care in current and future pandemics.
Therefore, with data from a survey to
dental professionals in the New Jersey
metropolitan area, the objective of this
study was to identify risk factors (including
safety perception) that are associated
with DHCWS’ vaccine acceptance and
implementation of risk mitigation strategies
(RiMS) during the COVID-19 outbreak. We
hypothesized that feeling safe with regular
testing will be positively associated with
vaccine acceptance and implementing
mitigation practices.

Methods
Design and Setting

We conducted a cross-sectional survey
to assess the influence of DHCWs’
perception on behavior with respect
to COVID-19 vaccine hesitancy and
implementation of RiMS within the
dental office. An online questionnaire
was created with electronic data capture
tools hosted at Rutgers University
(REDCap). This study was approved
by the Rutgers University Institutional
Review Board (Pro2020003012).
Participants provided informed consent
prior to completing the survey. Data
were collected anonymously, and no
personal identifying information was
collected.
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Sampling

A convenience snowball sampling
design was implemented. The survey
tool was distributed via email to dental
office groups in the New Jersey area
(including neighboring metropolitan
areas of New York, Pennsylvania, and
Connecticut) based on a convenience
sample of dentists, dental hygienists,
assistants, and other personnel who
receive continuing education program
materials from the Rutgers School of
Dental Medicine. Participants were not
excluded if they did not live in New
Jersey. Multiple personnel from the same
office were allowed to complete the
survey. Data were collected between
December 2020 and January 2021.

Participants

All adults (>18 y of age) working in a
dental clinic regardless of patient care
contact and role in health care settings
were eligible to participate in the study.
We, however, excluded all administrative
staff from these analyses.

Measures

All variables were based on self-
report via survey responses. DHCWs
were classified into 3 major groups
based on their role in the clinic: dentists,
hygienists, or assistants. Demographic
information included age, sex, race,
and type of dental practice (private,
corporate, hospital, or academic
institution). Participants were asked if
they, their family members, friends, or
coworkers were ever tested for SARS-
CoV-2 or ever diagnosed as being
positive.

To assess perception of safety from
regular testing, DHCWs were asked to
provide their perception of safety from
regular testing of self, coworkers, or
patients. Perceptions were collected via
a rating scale that has been validated
in many environments (Aljabri et al.
2020), and adopted by the Worker Safety
Perception Survey (Hayes et al. 1998).
Specifically, perceived safety from regular
testing was gauged by the question
“Would you feel safer if you had weekly

COVID-19 testing?” with a yes, no, or not
sure response. Similar questions were
also asked with regard to feeling safe
with testing of coworkers or patients.
Perceived safety with regular SARS-CoV-2
testing of self, coworker, or patient was
therefore ascertained.

Outcomes

The primary outcomes of this survey
were implementation of safety measures,
be it biologic or physical/nonbiologic.
Acceptance of biologic protection by
COVID-19 vaccine was assessed by the
following question: “Have you received
or do you plan receive the COVID-

19 vaccine?” Responses (yes, no, or not
sure) were used to determine whether
DHCWs were willing to take the COVID-
19 vaccine or not. Implementation of
physical measures of protections was
assessed via a computed RiMS score.
This score was derived from 3 domains
of physical strategies implemented by
offices to mitigate risk of transmission or
acquisition (Figure). Responses to survey
questions based on specific RiMS scores
were divided into 3 domains, and item
checklists and scale were calculated as a
sum of grouped checklist items in each
domain. The domains are as follows:

Physical protective equipment: being
fitted for N95 masks, donning N95
masks, and using face shields and
coverings for head, body, and
feet—all or most of the time (max-
imum score, 12; 2 per unit)

Physical distancing: implementation
of reduced occupancy and traffic
flow, patients’ donning of masks,
and minimal waiting room crowd-
ing practices within the clinic—
all or most of the time (maximum
score, 4; 1 per unit)

Environmental disinfection: use of
suction, air filtration, surface wip-
ing, and ultraviolet light—all or
most of the time (maximum score,
4; 1 per unit).

To gain additional insight into these
outcomes, we evaluated the relationship
between vaccination acceptance and
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implementation of nonbiologic RiMSs.
The association between DHCWS’
demographics and categories of safety
perception and safety measures was also
assessed. Self-perceived safety and its
association with RiMS score and vaccine
uptake/acceptance were evaluated via
linear and logistic regression models,
respectively. Sensitivity analyses based
on sex subgroups were conducted to
evaluate any sex-specific relationships.
R programming language within R
Studio (version 3.6.3; R Foundation
for Statistical Computing) was used
to perform all univariate analyses and
multivariable modeling. The statistical
significance threshold was P < 0.05.

Results

We received 604 responses from all
DHCWs. After administrative, clerical,
and managerial staff were excluded, 475
dentists, hygienists, and assistants with
partially complete or complete responses
were included in the analysis: 257 (54%)
dentists, 165 (35%) dental hygienists,
and 53 (11%) dental assistants. The
majority of survey participants were
non-Hispanic White (7 = 396, 83%) and
from private practices (7 = 415, 87%).
Table 1 highlights the demographic
characteristics of survey participants
by DHCW category. As compared with
other DHCWs, survey respondents who
were dentists were significantly older
and more likely to be male and of Asian
race. Dental assistants who participated
in this survey were more likely to be
Hispanic and less likely to be involved
in private practice. With the exception of
2 respondents, all hygienists and dental
assistants were female.

Prevalence of SARS-CoV-2 Testing
Differed by DHCW Role

Dentists were least likely to test for
SARS-CoV-2 (Table 1), as compared
with dental hygienists and assistants.
Regardless of age and sex, dentists had
lower odds for testing than hygienists
(P < 0.001; odds ratio [OR], 1.79 [95%
CI, 1.21 to 2.66)) and dental assistants
(P<0.001; OR, 3.32 [95% CI, 1.93 to
5.71]. The lowest likelihood of SARS-
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Figure. Components and distribution of the risk mitigation strategy (RiMS) score. (A) Components of the RiMS score include the following:
1) physical protective equipment (PPE) that is protective to the patient and the dental health care worker (fitted for N95, use of N95,

face shields, head covering, gowns, shoe covering—all or most of the time; maximum score, 12), 2) physical distancing (PD; reduced
occupancy, directional flow of traffic, donning of masks, minimal waiting room crowding; maximum score, 4); and 3) environmental
disinfection (ED; suction, air filtration, surface wiping, ultraviolet; maximum score, 4). (B) Distribution of RiMS scores based on survey data
from 475 dental health care workers. Data follow a near-normal distribution based on the 3 domains of the RiMS score (mean [SD], 10.9

[2.9]; range, 0-19).
A

4 items
Max Score = 4

6 items
Max Score =12

CoV-2 testing observed among dentists
could also explain their lower COVID-
19 prevalence in our study, particularly
when compared with assistants (P <
0.001).

Safety Perception with Regular Testing

Regular SARS-CoV-2 testing of self,
coworker, and patient resulted in
perceptions of safety in 49%, 55%, and
08%, respectively. Safety perception
with regular testing of self, coworker,
or patient differed across DHCWs.
Specifically, dentists were least likely to
feel safe with regularly self-testing for
SARS-CoV-2 as compared with dental
hygienists (P < 0.001) and assistants
(P < 0.001). There was moderate
evidence of association even in adjusted
analyses with sex and age: dentists
versus hygienists (OR, 0.95 [95% CI, 0.33
to 1.08]; P = 0.09) and dentists versus
assistants (OR, 0.46 [95% CI, 0.20 to 0.99];
P =10.05). There were no perception
differences between hygienists and
assistants. In general, males had lower
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odds of feeling safe with regular testing
(OR, 0.56 [95% CI, 0.30 to 1.05]; P =
0.006).

Factors Associated with
Vaccine Acceptance

Three-quarters of DHCWs (76%)
expressed vaccine acceptance, with
dentists reporting the highest acceptance
rates as compared with other DHCWS.
Factors associated with vaccine
acceptance are presented in Table 2.
Data showed that 87% of dentists were
likely to take the vaccine, while only
06% of hygienists and 52% of dental
assistants reported willingness to take the
vaccine. This difference was significantly
different, with dentists more willing than
hygienists (P = 0.004; OR, 1.79 [95%

CI, 1.21 to 2.66]) and dental assistants
(P < 0.001; OR, 3.32 [95% CI, 1.93 to
5.71]. In conclusion, safety perception
with regular testing was not associated
with vaccine acceptance, although age
was positively associated with vaccine
acceptance.

10 15 20
RIMS Score

Factors Associated with
Implementation of RIMS

RiMS scores had a near-normal
distribution (Fig. B) and ranged from 0
to 19 (mean [SD], 10.9 [2.9]). Physical
distancing was the most prevalent
domain (having >80 participants
responding to performing half of the
units in the physical distancing domain
“all or most of the time”). Physical
protective equipment was the least
compliant domain, with 35% reporting
being fit-tested for N95 and 43% using
N95 all or most of the time. Regardless of
role, age, and sex, DHCWs who felt safer
with regular testing of coworkers had
greater RiMS scores than those who did
not feel safer (11.0 vs. 10.3, P = 0.004).
RiMS scores did not significantly differ
among groups of DHCWs; however,
for those who received or planned to
receive the COVID-19 vaccine, RiMS
scores were significantly higher than
those with who did not (P = 0.004). The
relationships between RiMS scores and
safety perception (P = 0.02) and vaccine
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Table 1.
Demographic Characteristics of Survey Participants.

Participants, n (%) PValue®
Dentist Hygienists
Total Dentists Hygienists  Assistants Dentists vs. vS. vS.
Characteristic (N = 475) (n=257) (n=165) (n=53) PValue” Hygienists Assistants  Assistants
Age, y, mean (SD) 536 (11) | 56.8(11) | 50.1(12) 49.8 (9) <0.001 <0.001 <0.001 0.86
Sex 0.0005 <0.001 <0.001 0.18
Male 183 (38) 182 (71) 1(1) 0(0)
Female 289 (61) 73 (28) 164 (99) 52 (98)
Race 0.01 0.03 0.13 0.22
Caucasian/White 396 (83) 206 (80) 147 (89) 43 (81)
African American 10 (2) 6(2) 4(2) 0(0)
Asian 29 (6) 24(9) 3(2) 2(4)
Other 38(8) 21(8) 10 (6) 7(16)
Ethnicity 0.01 0.34 0.004 0.03
Hispanic 35 (11) 13 (5) 12.(7) 10 (19)
Non-Hispanic 425 (89) 234 (91) 150 (91) 41 (77)
Type of practice 0.07 0.54 0.007 0.30
Private practice 415 (87) 230 (90) 143 (87) 42 (79)
Corporate practice 25 (5) 12 (5) 10 (6) 3(6)
Academic institution 15 (3) 10 (4) 4(2) 1)
Other 20 (4) 5(2) 8 (4) 7(13)
Residential community 0.78 0.75 0.47 0.68
Urban 37(8) 23 (9 12.(7) 2(4)
Semiurban 397 (84) 215 (84) 137 (83) 45 (85)
Rural 37 (8) 17.(7) 15 (9) 5(9)
Ever tested for SARS-CoV-2 327 (69) 156 (61) 131 (79) 40 (76) 0.003 0.0001 0.05 0.55
Ever diagnosed with COVID-19 25 (5) 7(3) 11(7) 8 (15) 0.001 0.06 0.0006 0.07
Safety perception with regular testing
Self 229 (48) 96 (37) 100 (61) 33 (65) <0.001 <0.001 0.001 0.96
Coworker 259 (55) 120 (47) 103 (62) 36 (71) <0.001 0.002 0.008 0.57
Patients at start of procedure 325 (68) 159 (62) 122 (74) 44 (83) 0.002 0.02 0.006 0.24
Any testing 349 (74) 171 (67) 131 (79) 47 (88) <0.001 0.007 0.003 0.19
Al testing 205 (43) 87 (34) 90 (55) 28 (53) <0.001 <0.001 0.01 0.95

Bold indicates P < 0.05.

#Pairwise comparison.
®Overall comparison.
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Table 2.
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Logistic Regression Analyses: Factors Associated with Vaccine Uptake among Survey Participants.

Factor

Model 1

DHCWs

Dentists

Hygienists

Assistants

Age

Sex

Male

Female

Safety perception with regular testing®

Yes

RiMS score

Model 2

DHCWs

Dentists

Assistants

Hygienists

Vaccine Unadjusted Analyses Adjusted Analyses®
Acceptance,

n (%) OR 95% Cl PValue OR 95% CI PValue
225 (87) 6.43 3.311012.58 <0.001 1.74 3.01 to 21.70 <0.001
109 (66) 1.67 0.88 10 3.16 0.11 1.7 0.86 to 3.37 0.12
28 (53) Reference Reference

— 1.06 1.04 10 1.08 <0.001 1.06 1.04 to 1.09 <0.001
161 (88) 3.45 2.09 t0 5.92 <0.001 6.47 0.24 t0 1.62 0.37
198 (69) Reference
266 (74) 1.00 0.61 to 1.62 0.99 1.38 0.77 t0 2.47 0.27
80 (73) Reference

— 1.1 1.03t01.20 0.005 1.14 1.05 to 1.25 0.003
225 (87) 3.85 2.35106.41 <0.001 454 2.02t011.35 <0.001
28 (53) 0.60 0.32t01.13 0.11 0.59 0.30t01.16 0.12
109 (66) Reference Reference

Bold indicates P < 0.05.

DHCW, dental health care worker; OR, odd ratio; RiMS, risk mitigation strategy.
“Adjusted analyses included sex, age, and safety perception with regular testing.

b0f self, coworkers, or patients.

acceptance (P = 0.002) persisted even
after adjusting for role, age, and sex
(Table 3).

Given that assistants and hygienists
were mostly female, we ran a sensitivity
analysis for females only. The
aforementioned results held true when
restricted to females.

Discussion

This cross-sectional survey of practicing
DHCWs in and around New Jersey
revealed that dentists felt less safe with
regular SARS-CoV-2 testing and had a
higher vaccine uptake/acceptance in the

middle of the COVID-19 pandemic when
compared with dental assistants and
hygienists. We observed that the DHCW
role was not significantly associated with
adoption of RiMS. Furthermore, even
though safety perception (with regular
testing) was not associated with vaccine
uptake, it was positively associated with
RIiMS scores; that is, those who felt safe
with regular testing were more likely

to implement physical (nonbiologic)
protective measures. We also observed
that DHCWs with vaccination plans had
higher RiMS scores, suggesting consistent
efforts to utilize all available means of
protection.

When compared with hygienist and
assistants, dentists were less likely to
test for or be tested or diagnosed with
COVID-19. While this finding does not
suggest a reduced risk among dentists, as
reported by others (Estrich et al. 2020),
it sheds light on possible structural
barriers to testing that need to be
overcome in the field of dentistry. This
might be attributable to the fact that as
a model, testing is not a commonly used
strategy in the dental setting. In contrast,
universal barrier protection is a widely
established concept that has been well
adopted as a model for infection control.
However, it is essential to understand
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Table 3.
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Linear Regression Analyses: Factors Associated with RIMS Scores among Survey Participants.

Factor

Model 1

DHCWs
Dentists
Hygienists
Assistants

Vaccine acceptance
Yes

No

Safety perception with regular testing®

Yes
No
Model 2
DHCWs
Dentists
Assistants

Hygienists

Bold indicates P < 0.05.

Unadjusted Analyses Adjusted Analyses®
RiMS Score” Beta SE PValue Beta SE PValue
11.00 (2.9; 4 t0 19) 0.16 0.44 0.72 0.28 0.55 0.62
10.70 (3.0; 0 to 18) -0.13 0.46 0.78 -0.11 0.47 0.82
10.83 (2.8;51017) Reference
11.08 (2.8; 0t0 19) 0.91 0.32 0.004 1.01 0.36 0.005
10.17 (3.0; 310 18) | Reference
11.13(2.9; 0 t0 19) 0.96 0.30 0.002 0.89 0.32 0.006
10.16 (3.0; 4 t0 18) Reference
11.00 (2.9; 4 t0 19) 0.29 0.29 0.33 0.48 0.43 0.27
10.70(3.0; 0 to 18) 0.13 0.46 0.78 0.03 0.47 0.95
10.83(2.8;51017) Reference

DHCW, dental health care worker; OR, odd ratio; RiMS, risk mitigation strategy.
“Adjusted analyses included sex, age, vaccine uptake, and safety perception with regular testing.

®Mean (SD; range)
°0f self, coworkers, or patients.

and overcome this hesitancy in being
tested, especially when asymptomatic
and presymptomatic transmission of
SARS-CoV-2 is a significant concern in
the pandemic (Furukawa et al. 2020).
Several studies on dentists and dental
hygienists have been performed, but
currently no conclusive evidence has
been reached to suggest that one group
of DHCWs is at higher risk than another
of acquiring or transmitting the virus. It
was, however, interesting to observe that
in the present study, dentists were less
likely to feel safe with regular testing of
self but were slightly more comfortable
with regular testing of coworkers or
patients. Furthermore, our study suggests
that most DHCWs, particularly dentists,

194

rely more on biologic protection
(vaccine uptake) and physical protection
(RiMS) than regular screening or testing.
While rapid testing for SARS-CoV-2 in
dental offices has been shown effective
for early identification of infected and
asymptomatic patients and staff (Ren
et al. 2020), more data, training, and
education are required to effect behavior
change.

Beyond screening and testing, the
safety measures available to us are
via biologic protection (vaccination)
and physical protection to prevent
transmission and minimize risk of strain
transmission (RiMS). DHCWS are a
heterogeneous population, but most
(74%) appear willing to get the vaccine.

The higher vaccine uptake observed
among dentists (77%) is in keeping with
previous studies in the United States and
China (Shekhar et al. 2021; Sun et al.
2021). A study of French health care
workers showed that physicians and
pharmacists were most likely to get
vaccinated as compared with other
hospital workers (Gagneux-Brunon

et al. 2021). A recent study reported a
lower acceptance of the vaccines among
dental students versus medical students
(Kelekar et al. 2021), highlighting need
for profession-specific curricula about
the vaccines and vaccine counseling
skills. Nevertheless, this should not be

a major challenge given the successful
advocacy for and early acceptance
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of hepatitis B vaccination among
dentists, serving as a paradigm for
professional adoption of occupational
health guidelines (Cooley and Lubow
1982; Cleveland et al. 1994). While the
present study reflects a different study
population from the survey of students,
it is possible that there is a perception
among nondentist DHCWs that the
regular screening and infection control
procedures put in place were sufficient
to protect them from acquiring the

virus from a patient (Cui et al. 2021).
Education and socioeconomic factors
associated with vaccine acceptance
could also explain our findings, as those
with higher education are more likely to
accept newly developed vaccines (Reiter
et al. 2020; Cascini et al. 2021; Echoru
2021).

As systemically delivered vaccines may
not provide mucosal immunity (Donlan
and Petri 2020), maintaining physical
protection via the RiIMS scoring domains
is a critical component of preventing
acquisition and spread of SARS-CoV-2.
N95 respirators, gloves, full-face shields,
eye protection goggles with side shields,
isolation gowns, and head covers were
recommended for aerosol-generating
procedures by the CDC and American
Dental Association (2020). DHCWs are
well trained in infection control and have
been using universal precautions for the
past 3 decades, particularly during the
HIV/AIDS epidemic (Kohn et al. 2003).
It is therefore safe to say that the vaccine
and RiMS are a product of training and
learned behavior.

Several reviews of cross-sectional and
clinical trials published within the last 12
mo support the detection of SARS-CoV-2
RNA in saliva (Butler-Laporte et al. 2021;
Ibrahimi et al. 2021; Mishra et al. 2021).
Advantages include self-collection that
is noninvasive, safe, and painless. These
analyses conclude that salivary testing
can serve as a supplemental method to
the gold standard nasopharyngeal swab,
especially in ambulatory settings (Butler-
Laporte et al. 2021; Caixeta et al. 2021).
Notably, results from a meta-analytic
study (Butler-Laporte et al. 2021) suggest
that saliva diagnostic accuracy is similar

to that of the nasopharyngeal swab
assessment in the ambulatory testing
environment. Furthermore, oral/nasal-
induced IgA for mucosal protection
could provide reduced viral transmission
in infected but disease-protected
individuals. The utility of IgA is critical in
the asymptomatic and mild states of the
infection (Russell et al. 2020).

One of the major strengths of this
study was the timing of this survey.
Our ability to survey at the cusp of
the vaccine rollout (when first-dose
vaccine dosages were made available)
is extremely important as more DHCWs
become more accepting at later dates.
A survey conducted later would have
masked a true picture of vaccine
hesitancy among DHCWs. Nevertheless,
this work lays the foundation for future
work to assess changes in vaccine
or risk mitigation uptake among
DHCWs over time. While recent public
mandates from governmental agencies
have enforced biologic and physical
preventative measures, understanding
the drivers of vaccine uptake among
DHCWs is significant in informing
enhancements of dental continuing
education curricula. Another core
strength is the novel development and
introduction of RiMS scores as a scoring
algorithm for important protective and
preventative practices. In preparing for
future pandemics, nimble tools and
measures are required to quickly assess
the impact of policies, strategies, and
practices within dental clinics. While our
study participants were mostly Caucasians
(83%) serving in private practices
(87%), survey respondents were fairly
representative of DHCW's in a diverse and
multicultural region in the United States
such as New Jersey with respect to race
(Solana 2021) and sex (Versaci 2021). Our
study is not without limitations. We were
not able to cluster participants based on
dental offices in the event that multiple
personnel from the same office (with
comparable or identical office policies)
participated in the survey. Sampling and
response survey bias in the range of
responses was possible, although we do
not expect this bias to be differential.

COVID-19 Safety Perception and Risk Mitigation

Based on the characteristics of study
participants, we believe that the dentists
who responded to the survey were highly
representative. However, we acknowledge
that the sample population of dental
hygienists and assistants (i.e., those who
responded to this survey) might not

have been representative of hygienists
and assistants in the New Jersey
metropolitan area. In addition, surveys
were administered on an online platform
(REDCap), so we were not able to
validate or ensure accurate classification
of study exposures and outcomes.

Conclusions

Investigations regarding factors
influencing risk perception are necessary
to guide interventions and improve
dental health service responses to
the continuing pandemic. DHCWs’
perception of risk and safety is crucial
as it likely influences attitudes toward
testing and implementation of office risk
mitigation policies. Future prospective
studies that correlate risk perception and
mitigation strategies with SARS-CoV-2
viral and antibody testing are needed to
demonstrate the effectiveness of RIMS
in dental care settings. Furthermore,
understanding how to overcome barriers
and enhance willingness to implement
protective measures remains an essential
component for pandemic preparedness
for the dental community.
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