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KEYWORDS Abstract Background/purpose: Although many coronavirus disease 2019 (COVID-19) vaccine
COVID-19; injections have been administered worldwide, the safety of this practice remains unclear. This
Complication; study aimed to compare the rates of complications associated with COVID-19 vaccines admin-
Dentist; istered by dentists with those of vaccines administered by nurses. This study aimed to evaluate
Intramuscular the safety of a vaccination program delivered by dentists.

injection; Materials and methods: This observational cohort study included 537 recipients of the second
Novel coronavirus dose of the Pfizer COVID-19 vaccine, delivered as an intramuscular injection to the upper arm

infection; deltoid muscle by dentists or nurses at the study site. Vaccine recipients were divided into two
Vaccinations groups according to the vaccination administrator (dentist vs. nurse groups). The rates of com-

plications associated with intramuscular injection technique (numbness in the hand or arm at
the time of the injection, vasovagal reflex at the time of the injection, vaccine-related shoul-
der injury, and prolonged numbness) were examined.

Results: A total of 125 vaccine recipients were included (nurse group, n = 84; dentist group,
n = 41). The overall incidence rate of complications was lower in the dentist group (2.4%; 1/
41) than in the nurse group (8.3%; 7/84). However, this difference was not statistically signif-
icant (P = 0.3).

Conclusion: This study suggests that the safety of COVID-19 vaccine administration is compa-
rable between dentists and nurses.
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Introduction

On December 2019, an outbreak of unknown-cause pneu-
monia was observed among people associated with the
Huanan Seafood Wholesale Market in Wuhan, Hubei Prov-
ince, China."? On January 8, 2020, the causative agent of
this outbreak was identified as a novel coronavirus and the
associated disease (COVID-19) was recognized. Approxi-
mately a month later, cases of COVID-19 were confirmed in
Japan. The outbreak reached global proportions a few
months thereafter, leading the World Health Organization
to proclaim it a pandemic on March 11, 2020.

Vaccines for COVID-19 were developed in record time
and continue to be administered worldwide, contributing to
infection control and prevention. In Japan, vaccination
began in February 2021. However, due to an overwhelmed
healthcare system, securing enough physicians and nurses
to deliver the vaccines was a challenge. In response, the
Japanese government granted an extraordinary permission
for dentists to deliver vaccines, aiming to support large-
scale vaccination efforts without further compromising
access to medical care.? Similarly, some parts of the United
States expanded the scope of dental practice to enable
dentists to provide COVID-19 vaccines to community
residents.>

Between May and July 2021 (3 months), a total of 12,727
dentists administered a total of 721,471 vaccines in Japan.
Although many injections have been administered by den-
tists worldwide, the safety of this practice remains unclear.
Given the requirement to continue to administer booster
doses of the COVID-19 vaccines, which reduce the risk of
severe disease and death, it is likely that dentists will
remain involved in vaccination efforts. Consequently, un-
derstanding the safety profile of this practice is important
to ensuring good outcomes. This study aimed to compare
the rates of vaccination-related complications between
individuals that received their injection from a nurse and
those that received it from a dentist. To our best knowl-
edge, this is the first study to appraise the safety of COVID-
19 vaccine delivery by dentists.

Materials and methods

The study was approved by the relevant ethics committee
and was conducted according to the principles of the
Declaration of Helsinki. The study protocol is presented in
Fig. 1. This observational cohort study included 537 re-
cipients of the second dose (30 ng) of the Pfizer COVID-19
vaccine delivered to the deltoid muscle by dentists or
nurses at the study site from May 12, 2021, to June 16,
2021. The injections were delivered at a point where the
line connecting the top of the anterior and posterior axil-
lary lines intersects perpendicularly with the line
descending from the acromion (middle of the deltoid
muscle located at a distance of two-to three-finger-width
below the acromion).*> The skin was pierced in the
perpendicular direction using 25-gauge (diameter) and 25-
mm (length) needles.® All second dose recipients had
received their first dose of the Pfizer vaccine 3 weeks
before the index injection; both injections were delivered
in the same manner. All participants were vaccinated after
a medical consultation with a physician. Seven dentists and
10 nurses were responsible for administering the second
dose of vaccine. Whether the injection was delivered by a
dentist or nurse was determined by convenience. Based on
the guidance from the Ministry of Health, Labor and Wel-
fare of Japan, ahead of delivering the vaccines, all dentists
had to undergo e-learning training on the COVID-19 vac-
cines (including adverse effect information), injection site
anatomy, vaccine delivery practicalities (including pre-
cautions recommended at the time of an injection), and
allergic reaction/anaphylactic shock risks associated with
the vaccine.? All participating dentists were also required
to undergo practical training on vaccination.?

Seven days or more after the index injection, vaccina-
tion recipients were asked to provide information on their
demographic characteristics (sex, age, weight, high, and
shoulder disorders) and any complications experienced in
the aftermath of the injection (numbness in the hand or
arm at the time of the injections, vasovagal reflex at the
time of the injection, pain levels at the time of the

The index injection:
The second dose of the COVID-19
vaccine by dentists or nurses

The first dose of the COVID-
19 vaccine

Written informed consent
and data acquisition

3 weeks

Figure 1

7 days or more

Study protocol.
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injections, shoulder injury related to vaccine [SIRVA], and
prolonged numbness lasting >7 days). The data were
collected using Google Forms®. Written informed consent
was obtained from the participants.

The vaccination recipients were divided based on vaccine
administrators into the dentist group and nurse group. The
primary endpoint was the overall incidence of vaccination
complications related to the intramuscular injection tech-
nique. The duplications were excluded from the incidence of
overall complications. The secondary study endpoint was the
frequency of each complication. If nausea or syncope
occurred immediately after the intramuscular injection, the
recipient was classified as having a vasovagal reflex.®” SIRVA
was diagnosed if shoulder pain and restricted range of mo-
tion began within 48 h of vaccination and persisted for more
than 7 days.’ Finally, pain level at the time of the injection
was measured using a numerical rating scale (0 points: no
pain, 10 points: worst pain possible). Recipients with shoul-
der disorders were excluded from this study.

Statistical analysis

Age, height, weight, body mass index, and pain levels at
the time of the injection were presented as mean values
(+standard deviation); comparisons were made with the
two-sample t-test. Sex and complication frequencies were
presented as counts and percentages and were compared
using the 2 x 2 %2 test, Yates’ 2 x 2 2 test, or Fisher’s 2 x 2
+2 test, as suitable. All tests of significance were two-sided,
and P-values of <0.05 were considered indicative of sta-
tistically significant differences.

Results

The details of participant recruitment and group assign-
ment are presented in Fig. 2. Overall, 141 vaccine re-
cipients returned follow-up questionnaires. Among them,
14 and 2 participants provided incomplete data and had
shoulder disorders, respectively, and were excluded.
Finally, a total of 125 participants were included in the
study (nurse group, n = 84; dentist group, n 41).
Participant characteristics were comparable in both groups
(Table 1).

The incidence rates of complications associated with
intramuscular injection technique are presented in Table 2.

| Eligible recipients (n=537) I

Table 1 Demographic data of the participants.

Nurse Dentist

(n = 84) (n = 41)
Age (yr) 39.0 £+ 9.4 36.7 + 11.1
Sex (male:female) 36:48 8:33
Hight (cm) 163.4 + 8.8 162.3 £ 7.8
Weight (kg) 60.0 + 13.0 55.8 + 10.8
BMI (kg/m?) 22.3 £+ 3.7 21.1 £ 3.4
Data are expressed as number of participant or

mean + standard deviation. BMI, body mass index.

The overall incidence rate was lower in the dentist group
(2.4%; 1/41) than in the nurse group (8.3%; 7/84); however,
these differences were not statistically significant
(P = 0.3). The incidence rates of numbness in the hand or
arm at the time of the injection (4.8% vs. 2.4%; P = 1.0),
vasovagal reflex at the time of the injection (2.4% vs. 0%;
P = 1.0), and SIRVA (1.2% vs. 0%; P = 1.0), were also lower
in the dentist group than in the nurse group; however, these

Table 2 The incidence rates of complications associated
with the intramuscular injection technique.

Nurse Dentist P-value
(n=84) (n=41)
Incidence of complications 8.3 (7) 2.4 (1) 0.3
[%(n)]
Complications immediately
after vaccination
Numbness in the hand or 4.8 (4) 2.4 (1) 1.0
arm [%(n)]
Vasovagal reflex [%(n)] 2.4 (2) 0 (0) 1.0
Pain levels at the time of 3.2 +2.6 2.9+ 2.6 0.5
injections [points]
SIRVA [%(n)] 1.2 (1) 0 (0) 1.0
Prolonged numbness in 0 (0) 0 (0) 1.0

the hand or arm [%(n)]

Data are expressed as percentage (number) or mean + standard
deviation. Duplicate data were excluded from incidence of
overall complications. Pain level at the time of the injection
was measured using a numerical rating scale. SIRVA, shoulder
injury related to vaccine administration.

al

\ 4

| Data entered (n=141) |

No data entered (n=396) I

b |

\ 4

| Analyzed (n=125) |

\ 4

\

v

A 4

Excluded (n=16)
incomplete data entered (n=14 )
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Figure 2
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differences were not statistically significant. Numbness in
the hand or arm dissipated in both groups within 7 days of
onset. Both groups experienced comparable levels of pain
(3.2 + 2.6 vs 2.9 + 2.6 points; P = 0.5).

Discussion

This study suggests that COVID-19 vaccine administration by
dentists is safe. In this study, the incidence of injection
technique-related complications was lower in the dentist
group than in the nurse group; however, this difference was
not statistically significant. Although some Japanese media
reports questioned the safety of vaccination by dentists,
the present findings fail to support these claims. The pre-
sent evidence suggests that vaccination safety is compa-
rable between nurse and dentist providers.

Intramuscular injection into the deltoid muscle can
injure the radial nerve and the anterior branch of the
axillary nerve.® The radial nerve branches off the posterior
nerve bundle of the brachial plexus and travels wrapped
around the humerus (spiral groove).* Injury to the radial
nerve may cause numbness and movement disorders from
the upper arm to the fingers. The axillary nerve originates
from the posterior nerve bundle of the brachial plexus.
The anterior branch of the axillary nerve runs from the
posterior to the anterior side of the humerus and distrib-
utes signals to the median deltoid muscle.* Injury to the
anterior branch of the axillary nerve may cause numbness
in the deltoid region and weakness in shoulder abduction.
All dentists and nurses who administered the vaccines
were required to ask the recipient about any numbness in
the hand or arm when the needle was inserted into the
deltoid muscle. If the recipient complained of numbness in
the hand or arm, the needle was removed, and the loca-
tion of the injection was shifted before the vaccine was
administered. In this study, numbness in the hand or arm
at the time of the injection occurred in 4.8% (4/84) and
2.4% (1/41) of the recipients in the nurse and dentist
groups, respectively, likely reflecting the rate of injury to
radial or anterior axillary nerve branches or to the tissue
surrounding those structures. However, the numbness
occurred only at the time of injection and dissipated
shortly thereafter in both groups. If a patient complains of
numbness immediately after the injection, quickly
changing the site of injection may help minimize the
damage to the nerve axon and prevent prolonged
numbness.

The vasovagal reflex is one of the most common systemic
incidents in dentistry; it may occur in response to vacci-
nation.®’ Various factors are involved in the development
of the vasovagal reflex, both in dentistry and in vaccina-
tion; however, it tends to be triggered by pain experienced
under the conditions of anxiety or tension, which decrease
blood flow to the brain, resulting in nausea or syncope.’
Vasovagal reflex occurs in approximately 2% of patients
receiving local anesthesia in dental procedures;® however,
the corresponding rate in vaccination recipients is unclear.
In this study, the incidence rates of the vasovagal reflex in
the nurse and dentist groups were 2.4% and 0%, respec-
tively; however, this difference was not statistically sig-
nificant. The numerical rating scale of the dentist group

was slightly lower than that of the nurse group; however,
this difference was not statistically significant. This result
suggests that an intramuscular injection delivered by a
dentist may be less painful than that delivered by a nurse.
The vasovagal reflex may have been absent in the dentist
group because the intramuscular injections delivered by
the dentists were less painful than those delivered by the
nurses.

SIRVA may occur after vaccination; it is characterized
by shoulder pain accompanied by a limited range of mo-
tion. SIRVA is a prolonged inflammatory reaction caused by
an incorrect injection of the vaccine into the subdeltoid
bursa.” It tends to occur within minutes to 48 h after
vaccination and may last for a week or longer.” The pro-
longed inflammatory response associated with SIRVA dis-
tinguishes it from the local effect of vaccination that
remits within 2—3 days.> The most common cause of SIRVA
is an incorrect injection technique. In this study, SIRVA
occurred in only one case in the nurse group and did not
occur at all in the dentist group, suggesting that incorrect
injection of the vaccine into the subdeltoid bursa was
successfully prevented. However, vaccine recipient char-
acteristics may have affected the present results. A pre-
vious study has shown that obesity and older age are risk
factors for SIRVA.” These factors may also affect
anatomical distances increasing the risk of incorrectly
targeted injections. However, in this study, all partici-
pants were young Asians of normal stature. Consequently,
these results may not be generalizable to other
populations.

The limitations of the present study include its obser-
vational, single-center, and non-randomized study design
and small sample size. Hence, a prospective, randomized,
large-scale, multicenter study is necessary to validate the
results of this study.

In conclusion, this study revealed that COVID-19 vaccine
administration by dentists is as safe as that by nurses. This
is the first study to support the safety of COVID-19 vaccine
delivery by dentists.
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