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Abstract

Objectives

The purpose of this study was to evaluate the COVID-19 vaccination experience among
United States-based dental professionals and students: to understand their beliefs, con-
cerns, safety and confidence levels, and side effects experienced after vaccination; striving
to boost vaccination acceptability to curtail the pandemic.

Methods

An observational survey study approved by The University of Texas Health San Antonio
Institutional Review Board was distributed to members of the School of Dentistry community
using Qualtrics XM software. The survey was completed anonymously. Data were analyzed
using R statistical computing software, x? test and Fisher's Exact test.

Results

Over 80% of all participants felt moderately to very safe working after the COVID-19 vaccine
was made available, and more than 75% were moderately to very confident that the vaccine
can protect them during the pandemic. At least 35% were moderately to very concerned
about immediate and long-term side effects of the vaccine; despite the concerns, 94%
received the vaccine. Side effects were more common after the second dose of the vaccine.
Most common side effects were injection site pain, and general side effects of fatigue/tired-
ness, headache, muscle/body ache, and chills/fever. 74% reported no effect of the vaccine
on daily activities, and the severity of side effects no worse than mild (about 60%).

Conclusions

Maijority of the participants felt safe and confident that the vaccine would protect them
against COVID-19 infection. Sharing these findings and reliable information that the vaccine
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is safe and effective is paramount to fostering the vaccine uptake and curtailing the
pandemic.

Practical implications

Findings of this study demonstrated the confidence of the UT Health San Antonio, School of
Dentistry community that the benefits of the vaccines greatly outweigh the risks; boosting
the vaccination acceptance while creating a COVID-19 free environment both for the aca-
demic dental setting and the community it serves.

Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that causes the coronavi-
rus disease-2019 (COVID-19) was first identified in Wuhan, China in December 2019 [1-3].
In late January 2020, the World Health Organization (WHO) declared a Public Health
Emergency of International Concern, then declared a COVID-19 pandemic in March 2020 [1,
3, 4]. COVID-19 is one of the deadliest pandemics in history with more than 384 million cases
confirmed, and 5.69 million deaths attributed to it as of February 3, 2022. COVID-19 variants
of concern have emerged and become dominant in many countries since 2021, with Delta,
Alpha and Beta being the most virulent variants. Omicron, the most recent variant of concern,
has an immune escape ability that may allow it to spread via breakthrough infections, possibly
allowing it to coexist with Delta, which more often infects the unvaccinated [3].

Highly variable symptoms of COVID-19 and incubation period of 7-24 days were reported;
symptoms ranging from unnoticeable (flulike symptoms) to severe/life threatening [3, 5, 6].
According to Centers for Disease Control and Prevention (CDC), older adults and/or people
with severe underlying medical conditions (such as heart or lung disease or diabetes) seem to
be at higher risk for developing more serious complications [6]. Transmission of infection
commonly occurs through exposure to respiratory droplets/small airborne particles, and via
contaminated surfaces/fluids [3, 7-9].

Health professions were ranked at the highest risk for COVID-19 infection, with dentistry
placed at the top [10-15]. CDC guidance recognized the unique nature of aerosol-generating
dental procedures that warrant specific infection control considerations, and outlined preven-
tive actions, included: getting a COVID-19 vaccine as soon as available, personal protective
equipment, wearing masks, 6-feet social distancing, avoiding crowds, improving ventilation,
and washing hands often [16].

On December 11, 2020, The United States (U.S.) Food and Drug Administration (FDA)
issued the first emergency use authorization (EUA) for the Pfizer-BioNTech COVID-19 vac-
cine for individuals >16 years old, then expanded it to include adolescents >12 years old on
May 10, 2021 [17, 18]. On August 23, 2021, FDA approved Comirnaty (COVID-19 Vaccine,
mRNA), previously known as Pfizer-BioNTech, for the prevention of COVID-19 disease in
individuals >16 years old.

Moderna COVID-19 vaccine was granted EUA on December 18, 2020 [19], followed by
Johnson and Johnson’s/Janssen vaccine on February 27, 2021 [20]; both were for use in indi-
viduals >18 years old. COVID-19 vaccines can protect recipients from a SARS-CoV-2 infec-
tion by formation of antibodies and providing immunity against infection [21]. Pfizer and
Moderna are mRNA vaccines, delivered in two shots. Janssen is a viral vector vaccine,
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delivered in a single shot. People are considered fully vaccinated 2 weeks after their second
dose in a two dose vaccine, or 2 weeks after a single dose vaccine [22].

An ongoing COVID-19 vaccination campaign organized by CDC, with mass vaccinations
in the U.S. began on December 14, 2020. By July 2021, the highly contagious Delta variant has
caused a renewed surge in COVID-19 infections and became the predominant strain in the
U.S. [23, 24]. Consequently, on July 27, 2021, CDC released an updated guidance to urgently
increase vaccinations that play a crucial role in limiting virus spread and minimizing severe
disease, with masking indoors in public places recommendation. COVID-19 vaccines autho-
rized in the U.S. are highly effective at preventing severe disease, hospitalizations and death,
including against the Delta variant [23].

On August 13, 2021, CDC recommended that moderately-to-severely immunocompro-
mised people receive an additional dose of the COVID-19 vaccine. According to CDC’s data,
as of February 2, 2022, approximately 64% of the country’s total population (over 212 million
Americans) had been fully vaccinated, 75.4% had received at least one dose of the vaccine, and
41.8% (over 88.6 million Americans) had received a booster dose [25].

According to latest statistics, as of February 2, 2022, 59% of Texas population had been fully
vaccinated, compared to 69.2% in California, 65.2% in Florida, and 74.3% in New York.
Increasing numbers of COVID-19 cases were reported in the states with below-average vacci-
nation rates, driving the surging spread of Delta variant, also increasing the chances of more
concerning variants to emerge, making vaccination more urgent than ever [23, 24].

Side effects following vaccination might affect ability to do daily activities, most were mild-
to-moderate, usually start within 1-2 days of getting the vaccine, and go away in a few days;
they are normal signs that the body is building protection. CDC listed possible side effects to
COVID-19 vaccines: localized pain/redness/swelling at injection site, general side effects of
tiredness, muscle/joint pain, headache, chills/ever and nausea [17, 19, 20, 22]. General side
effects were more common after the second dose of the Pfizer/Moderna vaccines [17, 19, 22].

Pfizer vaccine was reported to be 95% effective at preventing COVID-19 infection com-
pared to 94.1% of Moderna and 66.3% of Janssen [22]. Less frequent side effects were reported
to Pfizer compared to Moderna; however, Moderna is less temperature sensitive, easier to
transport and store than Pfizer [21].

A US. study by Bartsch et al. [26], found that a COVID-19 vaccine of >70% efficacy is
required to prevent an epidemic and of >80% to largely extinguish it, as the sole intervention.
Reiter et al. [27], found that 69% of participants were willing to get a COVID-19 vaccine,
highlighted the important role of healthcare providers and changeable health beliefs in vaccine
trust and acceptability. Fisher et al. [28], found a concerning proportion of 42.2% hesitant to
accept vaccination; black race reported as one of the strongest independent predictors of vac-
cine unacceptance. In addition, Solis Arce et al. [29], reported that vaccine acceptance was
mainly explained by interest in personal protection against COVID-19 infection, concerns
about vaccine side effects as the most common reason for hesitancy, and healthcare workers as
the most trusted source of guidance regarding the vaccines. A large community-based study in
U.S. found 22% of participants hesitant to take the COVID-19 vaccine if were available, with
statistically significant differences based on sociodemographic characteristics; higher hesitancy
found among African-Americans, Hispanics, those with lower education/incomes, with chil-
dren at home, rural dwellers, northeastern U.S. people, and Republicans [30].

COVID-19 pandemic has become a race between effective vaccination and emerging vari-
ants. Various critical mutations in the spike protein of new variants would possibly make them
more transmissible, infectious, and lethal. The possibility of more severe variants emerging in
the near future, such as the Delta Plus variant-AY.1 (Delta sub-lineage) that had been declared
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by the Indian government as a variant of concern, is now becoming a new cause of global con-
cern [31].

With the lack of specific therapy for COVID-19, widespread vaccination is a critical tool to
help stop the pandemic. The purpose of this study was to evaluate the COVID-19 vaccination
experience and side effects among U.S.-based dental professionals and students; findings can
be utilized to counter misinformation, proactively send messages to foster the COVID-19 vac-
cine acceptance and potentially increase vaccination rates needed to reach herd immunity for
curtailing the pandemic.

Hypotheses

Hypotheses were that the majority of participants would feel safer and be confident in the pro-
tection afforded by the vaccine, but a good percentage would be at least moderately concerned
about side effects. The majority would experience side effects no worse than mild, with no sig-
nificant impact on their life activities. Differences were expected to be found among sex, race
and age groups. The findings of this study were consistent with the hypotheses as discussed in
the following sections.

Materials and methods

An observational survey study that consisted of 17 items was approved by The University of
Texas Health Science Center at San Antonio—UT Health San Antonio Institutional Review
Board (Protocol Number: HSC20200374E), and distributed via an anonymous survey link to
members of the UT Health San Antonio, School of Dentistry (SoD) using the web-based sur-
vey platform Qualtrics XM™ (Version January, 2021). Individuals who received the survey
request had 47 days (January/29/2021-March/16/2021) to complete it and were sent three
email reminders. The entire pool of students, staff and faculty at SoD were given an opportu-
nity to receive a two-shot series of the Pfizer COVID-19 vaccine starting in mid-December/
2020, then participate in a survey about the vaccine. Participants were asked questions about
their beliefs regarding the vaccine, those who received at least one shot were also asked about
their experience with side effects. The survey was completed anonymously with no incentive
offered to participate.

Statistical analysis

Data obtained from the survey responses were analyzed using R statistical computing software
(R Core Team (2020)). R: A language and environment for statistical computing. R Founda-
tion for Statistical Computing, Vienna, Austria). Statistical comparisons were done with the
test, except Fisher’s Exact test was used when the number of participants in a category was too
small to meet the requirements of the y test. The reported P values are from the * test. In
addition to P values, 95% confidence intervals (CIs) for the proportions in each group were
reported, along with odds ratios (ORs) comparing each group to the reference group. A level
of significance of P equaling 0.05 was used for all statistical tests. Results of the survey were not
weighted by response rate.

Results
Demographics

A total of 379 persons at SoD completed the first part of the survey, out of 1051 invited (36%
response rate). 357 received at least one-shot by the time of the survey, all but one of them
(99.7%) completed the second part of the survey. Response rates among various categories

PLOS ONE | https://doi.org/10.1371/journal.pone.0264323  February 22, 2022 4/13


https://doi.org/10.1371/journal.pone.0264323

PLOS ONE

COVID-19 vaccination experience among US dental professionals and students

Table 1. Demographics and distribution of participants.

Characteristic
Total Participants
Age

Sex

Race

Education

Status at School

Covid Positive in Past?

https://doi.org/10.1371/journal.pone.0264323.t001

Completed Part 1 Completed Part 1 and 2
379 356
18-24 56 (15%) 51 (14%)
25-34 101 (27%) 95 (27%)
35-44 51 (13%) 49 (14%)
45-54 58 (15%) 53 (15%)
55 or older 113 (30%) 108 (30%)
Female 241 (64%) 227 (64%)
Male 134 (35%) 127 (36%)
Preferred not to Answer 4 (1%) 2 (1%)
Asian 62 (16%) 61 (17%)
Black 10 (3%) 8 (2%)
Hispanic 124 (33%) 119 (33%)
Other 12 (3%) 11 (3%)
White 171 (45%) 157 (44%)
H.S./Some college 62 (16%) 57 (16%)
Assoc. or Bach. Degree 111 (29%) 100 (28%)
Master’s or Ph.D. 67 (18%) 64 (18%)
DDS/DMD 124 (33%) 121 (34%)
Other Professional Degree 15 (4%) 14 (4%)
Dental Hygiene Student 13 (3%) 10 (3%)
Dental Student, Yr 1 to 4 99 (26%) 93 (26%)
Advanced Studies 26 (7%) 24 (7%)
Faculty 114 (30%) 111 (31%)
Admin/Staff/Other 127 (34%) 118 (33%)
No 354 (93%) 340 (96%)
Yes 25 (7%) 16 (4%)

were: 60% of faculty, 43% of administrative/staff/other, 25% of predoctoral-students, and 22%
of postdoctoral-students. Demographics are shown in Table 1 and Fig 1. Participants were
generally representative of this particular SoD population, which is situated in a city with a
high proportion of Hispanic residents but also attracts a fair number of international students.
A total of 338 participants received both shots of the vaccine, and 19 received only the first
shot at the time of taking the survey.

Beliefs about the vaccine

Participants in the first part were asked to provide their belief/opinion on a 5-point scale on
four statements about confidence in the vaccine and concerns about side effects. Using a stan-
dard methodology for surveys, their answers were grouped into two categories to reflect either
an optimistic or a neutral/negative outlook (moderately-to-very vs. not-to-slightly) as shown
in Fig 2. Age groups were combined into three groups (18-34, 35-54, 55+) for comparisons.
Statistical comparisons of responses were done by the following demographic groups: Sex, age
group, and race/ethnicity.

At least 35% of all participants were moderately-to-very concerned about both immediate
and long-term side effects of the vaccine. Men, Whites, and oldest age group (55+) were less
likely to be concerned. Among males, 28% (95% CI of 20%-35%) were moderately-to-very
concerned about immediate side effects compared to 43% of females (95% CI of 37%-50%),
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379 36%

Total Participants Response Rate

Total Participants by Age Group Total Participants by Race

Over 55 45 - 54 years old | 18 - 24 years old

White or Caucasian

45%

Hispanic or Latino

Asian 16%

25 - 34 years old

Black or African American

3%

Other l 3%

35 - 44 years old

13%

Total Participants by Employment Status/Dental Education Level Total Participants by Sex
4(1%) 1

BREaX) ®Female
® Male
© Prefer not to answer
241 (64%)

How safe do you feel after COVID-19 vaccination has been How confident do you feel that COVID-19 vaccine can
made available and distributed to all the UT Health San protect you from getting the virus during the pandemic?
Antonio faculty, staff, and students?

77%
Sex 83% Sex
p-value = 0.024 p-value = 0.013
Age Group Age Group
p-value = 0.089 p-value = 0.005
Race Race 23%
p-value = 0.007 p-value = 0.106
l 17% l
o

Admin/Staff/Other

Faculty

Predoc

Postdoc

Fig 1. Demographics and groups distributions.

https://doi.org/10.1371/journal.pone.0264323.9001

® Moderately to Very Safe ® Not Safe at All to Slightly Safe ® Moderately to Very Confident ® Not Confident at All to Slightly Confident
How concerned were/are you about possible immediate How concerned are you about possible long-term side
side effects of COVID-19 vaccine? effects of COVID-19 vaccine?
62% 65%

Sex Sex

p-value = 0.003 p-value = 0.056

Age Group 38% Age Group =

p-value = 0.061 p-value = 0.0005 35%

Race Race

p-value = 0.0001 p-value = 0.0015

® Moderately to Very Concerned ® Not Concerned at All to Slightly Concerned ® Moderately to Very Concerned ® Not Concerned at All to Slightly Concerned
Fig 2. Beliefs/Opinions for all participants (P value by sex, age group and race).
https://doi.org/10.1371/journal.pone.0264323.9g002
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General Side Effects

Fatigue/Tiredness

OR = 0.50, p-value = 0.003, whereas 26% of whites (CI1:20%-33%) were moderately-to-very
concerned about immediate side effects compared to 45% of Asians (CI:33%-57%), OR = 0.43,
and 49% of Hispanics (CI1:40%-58%), OR = 0.37, p = 0.0001 for race. When asked about long-
term side effects, 24% of whites (CI:18%-30%) were moderately-to-very concerned, compared
to 40% of Asians (CL:28%-53%), OR = 0.47, and 43% of Hispanics (CI:34%-51%), OR = 0.42,

p = 0.002 for race, while 21% of participants aged 55+ (CI:14%-29%) were moderately-to-very
concerned compared to 46% of the 35-54 year group (CI:36%-55%), OR = 0.32, and 37% of
the 18-34 year group (CI:29%-44%), OR = 0.46, p = 0.0005 for age group. Despite the concerns
about side effects, a very high percentage of the participants (94%) took the vaccine.

Over 75% of participants were moderately-to-very confident that the vaccine can protect
them from getting the virus. Women and those aged 18-54 were less confident on average
about the protection offered by the vaccine. For women, 73% (CI:69%-79%) were moderately-
to-very confident, compared to 84% of men (CI:78%-90%, OR = 0.50, p = 0.013). On the other
hand, 72% (CI:67%-77%) of the younger two groups were moderately-to-very confident, com-
pared to 88% of those 55+ (CI:82%-94%, OR = 0.37, p = 0.005). >80% of all participants felt
moderately-to-very safe working at SoD after the vaccine was made available. Men and Whites
were more likely to feel safest. Among men, 89% (CI:84%-94%) felt moderately-to-very safe,
compared to 80% of women (CI:75%-85%, OR = 2.02, p = 0.024), while 89% of whites
(CI:84%-94%) felt moderately-to-very safe, compared to 82% of Asians (CI:72%-92%,

OR = 1.83), and 76% of Hispanics (CI:68%-84%, OR = 2.71), p = 0.007 for race.

Report of side effects and impact on life activities

The participants who completed the second part were asked to document injection site and
general side effects they experienced in the first few days after receiving their shots, to rate the
severity of the side effects, and how the side effects affected their ability to work/do daily activi-
ties. Responses on side effects, severity and impact on life activities are shown in Fig 3. General

Injection Site Side Effects

51%

Muscle/Body Ache 43%
Chills/Fever 33% fione
None 28%
Abdominal Pain m Redness n
Diarrhea m
Rash P2 Itching | 2
Vomiting

Effects on Life Activties

No effect on life activities

Unable to do daily activities only n
Unable to work or do daily activities ﬂ
Unable to work only H

Rating of Side Effects

Mild

Moderate

None

Severe

Fig 3. Side effects, rating of severity, and effects on life activities for all participants.

https://doi.org/10.1371/journal.pone.0264323.9g003
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. Fatigue/Tiredness - Headache . Muscle/Body Ache . Chills/Fever - None

General Side Effects by Sex

Female

Male 39% 35% 35% 24% 38%

p-value = 0.0006 p-value = 0.014 p-value = 0.033 p-value = 0.004 p-value = 0.004

General Side Effects by Age Group

18-34

35-54

40%

p-value = <0.0001  p-value = 0.038 p-value = <0.0001 p-value = 0.0002 p-value = 0.001

General Side Effects by Race

White 51% 42% 44% 34% 29%
Hispanic 45% 37% 48% 29% 31%
Asian 64% 61% 39% 43% 16%

p-value = 0.062 p-value = 0.54 p-value = 0.009 p-value = 0.17 p-value = 0.091

Fig 4. General side effects by sex, age group and race.

https://doi.org/10.1371/journal.pone.0264323.9g004

side effects by sex, age group and race are shown in Fig 4. Responses about symptoms/side
effects were rated independently because it was anticipated that some participants would expe-
rience more than one symptom. Only one participant reported a need to get care from a doctor
for their vaccine side effects.

The most common side effects were injection site pain (in 3 out of 4 participants), and the
following general side effects (in %-% of participants): fatigue/tiredness, headache, muscle/
body ache, and chills/fever. One in six participants noted no injection site side effects, and one
in four reported no general side effects. About 60% of participants reported the severity of side
effects to be no worse than mild, and almost three-quarters stated the vaccine did not interfere
with their life activities. Side effects after both doses of the vaccine were reported by 36% of all
participants, after the second dose only by 27%, after the first dose only by 14%, while 23% of
the participants didn’t experience any side effects.

Women were more likely to experience moderate-to-severe side effects (46% of women,
CIL:40%-52%, compared to 29% of men, CI:21%-37%, OR = 2.06, p = 0.006), were also more
likely to experience an impact on life activities (31% of women, CI:25%-37%, compared to
17% of men, CI:10%-24%, OR = 2.17, p = 0.014). The only statistically significant difference in
injection site side effects between men and women was more swelling among women (18% of
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women, Cl:13%-23%, compared to 9% of men, CI:4%-14%, OR = 2.32, p = 0.017). Men were
more likely to experience no general side effects (38% of men, CI:29%-47%, compared to 23%
of women, CI:17%-29%, OR = 1.99, p = 0.004), and women were more likely to experience
fatigue/tiredness (58% of women, CI:52%-64%, compared to 39% of men, CI:30%-48%,

OR = 2.17, p = 0.0006), headache (49% of women, CL:43%-55%, compared to 35% of men,
CIL:27%-43%, OR = 1.74, p = 0.014), muscle/body ache (47% of women, CI:40%-54%, com-
pared to 35% of men, CI:27%-43%, OR = 1.62, p = 0.033), chills/fever (39% of women,
CI:33%-45%, compared to 24% of men, CI:17%-31%, OR = 2.05, p = 0.004), nausea (16% of
women, Cl:11%-21%, compared to 8% of men, CI:3%-13%, OR = 2.28, p = 0.025), and abdom-
inal pain (7% of women, CI:4%-10%, compared to 2% of men, C1:0%-4%, OR = 4.74,

p = 0.025).

Participants under age 55 were more likely to experience moderate-to-severe side effects
than the oldest group, with 48% (CI:40%-56%, OR = 2.76)) of the youngest group and 43%
(CI:33%-53%, OR = 2.28) of the middle group, compared to 25% of the 55+ group (CI:17%-
33%), p = 0.002. Participants under age 55 were also more likely to experience impact on life
activities compared to the oldest participants, with 30% of the youngest group (CI:23%-37%,
OR =2.40), and 33% of the middle group (CI:24%-42%, OR = 2.88) compared to 15% of the
oldest group (CI:8%-22%), p = 0.041. The oldest group was less likely to experience injection
site pain, with 65% (CI:56%-74%) compared to 87% of the middle group (CI:80%-94%,

OR =0.27) and 82% of the youngest group (CI:76%-88%, OR = 0.40), p = 0.0001, oldest group
was also more likely to experience no general side effects, with 40% (CI:31%-49%) compared
to 29% of the middle group (CI:20%-38%, OR = 1.59) and 19% of the youngest group
(CL:13%-25%, OR = 2.79), p = 0.001. There were also age group-related differences in fatigue/
tiredness, headache, muscle/body ache and chills/fever, with the youngest group experiencing
those side effects most often and the oldest group experiencing them least often. The rate of
fatigue/tiredness in the youngest group was 64% (CI:56%-72%) compared to 48% of the mid-
dle group (CI:38%-58%, OR = 1.96) and 35% of the 55+ group (CI:26%-44%, OR = 3.33),
p<0.0001. The rate of headache in the youngest group was 52% (CI:44%-60%) compared to
40% of the middle group (CI:30%-50%, OR = 1.62) and 37% of the oldest group (CI:28%-46%,
OR = 1.85), p = 0.038. The rate of muscle/body ache in the youngest group was 53% (CI:45%-
61%) compared to 48% of the middle group (CI:38%-58%, OR = 1.21) and 24% of the 55

+ group (CIL:16%-32%, OR = 3.52), p<0.0001. Finally, the rate of chills/fever in the youngest
group was 44% (CI:36%-52%) compared to 32% of the middle group (CI:23%-41%,

OR =1.63) and 21% of the oldest group (CI:13%-29%, OR = 3.23), p = 0.0002.

There were no statistically significant differences in severity or impact on life activities
among the three largest race groups (White, Hispanic and Asian). There were only a few differ-
ences in specific side effects by race, with more Hispanics experiencing injection site swelling
(23%, CI:15%-31%) compared to 10% of Whites (CI:5%-15%, OR = 2.59) and 11% of Asians
(CL:3%-19%, OR = 2.26), p = 0.011 for this symptom, and Asians experiencing more muscle/
body ache (61%, C1:49%-73%) compared to 42% of Whites (CI:34%-50%, OR = 2.13) and 37%
of Hispanics (CI:28%-46%, OR = 2.63), p = 0.009.

Participants who received at least one shot were offered a chance to comment about their
experience using an open-ended question. Of the 105 participants who provided comments,
the most common responses were praise on the efficiency of the scheduling/on-site process
(48 participants), appreciation for (20) and pride at (11) receiving the vaccine so early. How-
ever, 3 experienced wait times on site of over an hour, 5 had suggestions for improving the
administration process, and 8 expressed concerns about policies/choices by others. Finally, 9
persons reported other side effects than those listed on the survey, including one with a serious
allergic reaction and two with increases in their blood glucose levels.
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Discussion

Profession of dentistry has been ranked amongst the highest risk for COVID-19 infection [10-
15]. CDC guidelines stressed receiving a COVID-19 vaccine as a crucial preventive measure to
protect against COVID-19 infection and the fast spreading variants [9]. Healthcare providers,
were among the first to receive the COVID-19 vaccine. This study has shed light on the
beliefs/concerns/safety and confidence of dental professionals and students regarding the vac-
cine, and investigated the symptoms/side effects they experienced. The positive findings of this
study may contribute to alleviate stress/anxiety, increase confidence, and reassure individuals
who are hesitant to receive the vaccine. Vaccination hesitancy may be reduced given credible
information that a vaccine is safe, effective, and with few side effects [28].

The number/proportion of participants by demographic category in this study were very
similar to those in previous survey studies conducted during the pandemic on COVID-19
impact and challenges [14, 15].

Studies conducted in U.S. found participants to be more willing to get vaccinated if it
would be recommended by their healthcare provider [27, 29], also found COVID-19 vaccine
hesitancy differences to be based on/may vary by some sociodemographic characteristics such
as sex, ethnicity/race, income, education, employment status, and residence place [27, 28, 30].
Political affiliation and perceived threat of COVID-19 were also reported as strong predictors
of vaccine hesitancy [30]. Our study found >80% of all participants felt moderately-to-very
safe working at SoD after the vaccine was made available; men and Whites were more likely to
feel safest. >75% were moderately-to-very confident that the vaccine can protect them;
women and those aged 18-54 were less confident on average. >35% were moderately-to-very
concerned about immediate and long-term side effects; men, Whites, and oldest age group
were less likely to be concerned. Despite the concerns, 94% took the vaccine, rates that were
higher than the feeling of safety and confidence level expressed by participants.

General side effects were more common after the second dose of the Pfizer vaccine, and the
most common side effects reported in this study were in agreement with those listed by CDC
and FDA [17, 19, 20, 22]. Women and participants under age 55 were more likely to experi-
ence moderate-to-severe side effects and an impact on life activities. The majority of partici-
pants reported the vaccine had no effect on their life activities and severity of side effects no
worse than mild; very important findings to boost COVID-19 vaccination, since concerns
about vaccine side effects were reported as the most common reason for vaccine hesitancy
[29].

Our findings are consistent with the hypotheses; the majority of participants felt safer, were
confident in the protection afforded by the vaccine despite being concerned about side effects,
and the majority experienced side effects no worse than mild, with no significant impact on
their life activities. In addition, some differences were highlighted among sex, race and age
groups.

Practical implications

Our findings demonstrated the confidence of the SoD community that the benefits of the vac-
cines greatly outweigh the risks; boosting the vaccination acceptance while creating a COVID-
19 free environment for academic dental setting and the community it serves.

Limitations

This study was conducted amongst a dental school population, who were offered only one
type of vaccine. The demographics may not mimic of dental school populations in other parts
of the country. Further, individuals’ experiences with other types of vaccines may differ from
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the one used in this study. Future, nation-wide, larger sample size research, inclusive of a more
diverse population, and evaluating possible long-term side effects of various COVID-19 vac-
cines is needed.

Conclusions

The majority of dental professionals and students felt moderately-to-very safe working at SoD
after the COVID-19 vaccine was made available, and were moderately-to-very confident that
the vaccine can protect them from getting the virus. At least 35% were moderately-to-very con-
cerned about immediate and long-term side effects; despite the concerns, 94% took the
vaccine.

The majority reported no effect of the vaccine on their life activities and the severity of side
effects no worse than mild. Women and participants under age 55 were more likely to experi-
ence moderate-to-severe side effects and an impact on life activities.

Supporting information

S1 File. Survey document.
(DOCX)
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