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Abstract
Background: The rapidly developed vaccines against the severe acute respiratory syndrome coronavirus 2 carry a
risk of provoking side effects. This study aimed to evaluate current vaccination non-serious/serious side effects.
Methods: A multicenter electronic questionnaire via an online platform was conducted over a 1-week period
among vaccinated dental staff and dental students inquiring whether they experienced vaccine-related side-effects
after vaccine administration.
Results: A total of 1205 respondents with a mean age of 39 (SD: 12) were retained for the analyses. The following
vaccines were reported; Gam-COVID-Vac (Sputnik V), ChAdOx1 nCoV-19 (AstraZeneca), BBV152 (Covaxin), or BBIBPCorV (Sinopharm). The majority of respondents received ChAdOx1 nCoV-19 (51.1%) and Gam-COVID-Vac (37.6%).
The symptoms most frequently reported after vaccination were fatigue (79%), local pain in the injection site (77.4%),
malaise (73%), and body pain (71.1%). Enrollees reported more onset of reactions on 0–12 h (44.1%) and 12–24 h
(29.0%) after vaccine administration (p value <0.001). In 75.7%, the side effects last for up to 3 days. Merely 5.5% of
cases reported the presence of side effects after the first week. Individuals with a history of SARSCoV-2 and other
infections (MERS, influenza, and EBV) were more likely to report a number of unserious systemic side effects.
Conclusion: The commonly reported adverse events were in line with similar studies. We have concerns with the
frequency of serious adverse effects. This work necessitates the need for further clinical assessments with larger
sample sizes.
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Introduction
In late 2019, the severe acute respiratory syndrome coronavirus 2 (SARSCoV-2), the cause of COVID-19 disease, emerged in Wuhan, China [1]. On March 11, 2020,
this new human viral pathogen reached pandemic status.
In February 19, the first cases of SARSCoV-2 were officially announced in Qom city, Iran [2]. In February 11,
2021, Iran launches vaccination against SARS-Cov-2
starting with Gam-COVID-Vac (Sputnik V) administration to the frontline medical workers [3]. Iran issued
permit for emergency use for Gam-COVID-Vac, ChAdOx1 nCoV-19 (AstraZeneca), BBV152 (Covaxin) candidate vaccines on February 17, 2021, and BBIBPCorVvaccine (Sinopharm) on March 10, 2021 [4, 5]. By
the end of April 2021, more than 137 million SARSCoV2 cases and almost 3 million confirmed deaths were registered worldwide [6].
During the early phase of the SARSCoV-2 pandemic,
non-pharmaceutical interventions and social distancing
strategies, at the cost of reduced economic activities,
were advocated to mitigate the SARSCoV-2 transmission
[7]. Vaccination, instead, is a viable indirect protection
to increase the immunity of healthcare workers and the
general population against SARS-CoV-2 infection.
Due to frequent close face-to-face contact with patients and frequent exposure to contaminated body
fluids such as respiratory tract secretions and saliva, dental healthcare workers are at increased risk for exposure
to SARSCoV-2 infection [8]. Therefore, achieving high
vaccine coverage rates among this group is warranted
[9].
Despite the vaccines having been approved and rolled
out to millions worldwide, the rapidly developed vaccines also carry a risk of provoking side effects.
By June 2021, the regionally available vaccines across
Iran have been ChAdOx1 nCoV-19, Gam-COVID-Vac,
BBV152, and BBIBP-CorV. The first two (ChAdOx1
nCoV-19 and Gam-COVID-Vac) are both adenoviralbased vector vaccines with a phase 3 reported efficacy of
76% (at 22–90 days) [10] and 91% efficacy at 21 days
after at least one standard dose [11], respectively. While
BBV152 and BBIBP-CorV are inactivated vaccines with a
reported a clinical efficacy of 81% [12] and 79% [13],
respectively.
The question of how safe are the SARSCoV-2 vaccines
has loomed large globally. Currently, side effects of vaccines are not fully evaluated and robust data regarding
what vaccine recipients might experience is lacking.
More precise data on common, serious as well as unexpected side effects of available vaccines are warranted to
address vaccine hesitancy and to provide reassurance
[14].
To the best of the authors’ knowledge, this is the first
study to provide detailed information both on the
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frequency and intensity of a wide range of potential side
effects related to four different types of candidate vaccines authorized emergently and currently available in
our region and compares side effects across vaccines.
This study aimed to evaluate current vaccination nonserious/serious side effects among dental staff across the
country who receive available SARS-CoV-2 vaccines in
Iran.
The secondary aim was to assess any relationship between a history of previous viral infections including
SARSCoV-2, influenza, Middle East Respiratory Syndrome (MERS), Epstein-Barr virus (EBV), and frequency
of side effects after vaccination.

Materials and methods
Study design

This study followed the American Association for Public
Opinion Research (AAPOR) reporting guideline [15],
and the study protocol was registered at Shahid Beheshti
University of Medical Sciences, with registration number
IR.SBMU. RETECH. REC. 1400.164.
From April 25, 2021, to May 5, 2021, we distributed a
multicenter electronic questionnaire via an online platform over a 1 week period among the healthy ASA I
(American Society of Anesthesiologists Classification)
vaccinated dental staff and dental students across the
country who have received at least the first dose of one
of the SARS-CoV-2 vaccines available in Iran, inquiring
whether they experienced vaccine-related side-effects
after vaccine administration.
Data collection

We collected the following self-reported by responders
 Demographic data including gender (male or







female), age, occupation (dental student, general
dentist, postgraduate dental student, professional
dentist)
History of coronavirus infections
History of previous viral infections including MERS,
EBV (mononucleosis), influenza
Type of vaccine: Gam-COVID-Vac, ChAdOx1
nCoV-19, BBV152, and BBIBP-CorV
Data on doses of vaccine administered: single-dose,
first dose, and booster (date of receiving last dose)
The following signs and symptoms were included
and patients were asked to rate each on a 0–10
numerical scale (with zero as no symptom and 10 as
the worst symptom one has ever experienced):
muscle soreness and myalgia, headache, fatigue,
visual disorders, nausea and vomiting, fever, chills
and shiver, local pain in the hand, pain in the foot,
cellulitis warmth and swollen armpit glands, loss of
appetite, dizziness, redness and itch, arthralgia, chest
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pain, cough, shortness of breath, Diplopia, diarrhea,
insomnia, jaw pain, dysphagia, facial numbness,
anesthesia (face/body), bradycardia, tachycardia,
thrombosis and blood-clotting conditions, oral
bleeding, nasal bleeding, faint, seizure, optic neuritis,
and speech disorder
 The onset of vaccine side effects: 0–12 h
12–24
1–2 days
3–4 days
5–7 days
1–2 weeks
3–4 weeks
No side effect
 How long do the side effects last?
Few hours
1 day
1–3 days
7 days
14 weeks
None
Statistical analysis

In order to measure the validity and reliability of the
questionnaire, the list of side effects was advised by five
experts in the field. A pilot study with 30 cases was then
conducted to iron out any problems in the design of the
survey.
After data collection through a 1-week period, data
were presented as mean ± standard deviation or number
(percent). The normality assumption of the quantitative
variables was assessed using the Kolmogorov-Smirnov
test. Mann-Whitney, Kruskal-Wallis, and chi-square
tests were applied to compare the study variables and
Spearman’s coefficient was used to investigate the linear
correlations.
We used IBM SPSS Statistics version 24 (IBM Corporation, Armonk, New York, USA) and GraphPad Prism
version 8 (GraphPad Software, La Jolla, CA, USA) for all
statistical analyses.

Results
Study characteristics

Table 1 illustrates the demographic characteristic of the
study population. We included 1,205 vaccinated individuals, with a mean age of 39 years (SD=12), mainly females (60.2%).
The majority of respondents reported receiving a single dose of vaccine (93.0%). ChAdOx1 nCoV-19 (51.1%)
and Gam-COVID-Vac (37.6%) were mostly administered. 44.1% of cases reported an onset of 0–12 h after
vaccination, 29.0% during the 12–24 h after vaccination
while 14.7% of cases reported no side effects.
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Table 1 The demographic data of included cases
Gender (female)

Number

Percent

681

60.2%

Occupation
Dental student

104

9.2%

Postgraduate dental student

178

15.7%

General dentist

831

73.4%

Professional dentist

19

1.7%

History of coronavirus infections

269

23.8%

Infected once

245

21.6%

Infected more than once

24

2.2%

History of previous viral infections
Influenza

318

28.1%

MERS,

1

0.1%

EBV (mononucleosis)

17

1.5%

None

796

70.3%

ChAdOx1 nCoV-19

578

51.1%

Gam-COVID-Vac

426

37.6%

BBV152

25

2.2%

BBIBP-CorV

102

9.0%

Type of administered vaccine

Onset of vaccine side effects:
0–12 h

499

44.1%

12–24 h

328

29.0%

1–2 d

96

8.5%

3–4 d

19

1.7%

5–7 d

9

0.8%

1–2 w

12

1.1%

3–4 w

3

0.3%

No side effect

166

14.7%

How long after vaccine that you have side effects (duration of side
effects)
Few hours

191

16.9%

1d

498

44.0%

1–3 d

358

31.6%

3–7 d

48

4.2%

7–14 d

10

0.9%

>14 d

4

0.4%

None

23

2.0%

Abbreviations: h hour, d day, w week

Frequency and intensity of side effects

Available information from our analysis suggested a statistically highly significant relationship (P value <0.001)
between SARSCoV-2 vaccination and the following
symptoms (Additional file 1): fatigue, malaise, headache,
body pain, vision disorder, fever, chills and shiver, local
pain in the hand, pain in the foot, loss of appetite,
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dizziness, crump/abdominal pain, arthralgia, chest pain,
cough, shortness of breath, blurred vision, diarrhea, insomnia, jaw pain, earache, and bradycardia. And a statistically significant relationship (P value <0.05) between
SARSCoV-2 vaccination and the following symptoms
(Additional file 1):
Vomiting, redness and itch, and Diplopia

The symptoms most frequently reported after vaccination were fatigue (79%), local pain in the injection site
(77.4%), malaise (73%), and body pain (71.1%) (Figs. 1
and 2 and Table 2).
Figures 1 and 2 illustrate the symptoms’ intensity on
0–10 Numeric Rating Scale in four types of vaccine;
ChAdOx1 nCoV-19, Gam-COVID-Vac, BBV152, and
BBIBP-CorV. In total, the severity of side effects was
higher in the ChAdOx1 nCoV-19 group compared with
other groups (Gam-COVID-Vac, BBV152, and BBIBPCorV). (For more information please check Additional
file 1).
In our study, rare cases of serious events after vaccination were reported; 20 cases of thrombosis and blood

Fig. 2 Continue of the symptoms’ intensity on 0–10 Numeric Rating
Scale in four types of vaccine; ChAdOx1 nCoV-19, Gam-COVID-Vac,
BBV152, and BBIBP-CorV

clotting (10 ChAdOx1 nCoV-19, 7 Gam-COVID-Vac,
and 3 BBIBP-CorV groups), one moderate, and one serious (both were reported in ChAdOx1 nCoV-19 group).
Also 10 cases of mild allergic reactions (6 in ChAdOx1
nCoV-19 and 4 in Gam-COVID-Vac group) and 1 moderate level (ChAdOx1 nCoV-19) were reported.
Onset and duration of side effects

Fig. 1 The symptoms’ intensity on 0–10 Numeric Rating Scale in
four types of vaccine; ChAdOx1 nCoV-19, Gam-COVID-Vac, BBV152,
and BBIBP-CorV

Enrollees reported more onset of reactions on 0–12 h
(44.1%) and 12–24 h (29.0%) after vaccine administration (p value <0.001). (Additional file 1)
The side effects were temporary in most cases; in 498
cases (44.0%), the side effects last for 1 day. 31.6% of
cases experienced the symptoms for 1–3 days. Merely
5.5% of cases reported the presence of side effects after
the first week (Additional file 1).
We considered the cases in two age groups; ≤40 and
>40 years. In both groups, data regarding the onset and
the duration of side effects were statistically significant
with 0–12 h and 1–3 days being the most reported
times, respectively.
The data for the duration of side effects based on gender is shown in Additional file 1. In both genders, the
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Table 2 Frequency of side effects in total
Fatigue

Malaise

Headache

Body pain

Fever

Chills and shiver

Local pain in hand

Pain in foot

Loss of appetite

Dizziness

Arthralgia

Insomnia

Bradycardia

Crump/abdominal pain

Chest pain

Diarrhea

Cough

Shortness of breath

Vision disorders

Jaw pain

Earache

Vomiting

Number

Percent (%)

No

238

21.0%

Yes

894

79.0%

No

306

27.0%

Yes

826

73.0%

No

445

39.3%

Yes

687

60.7%

No

327

28.9%

Yes

805

71.1%

No

492

43.5%

Yes

640

56.5%

No

585

51.7%

Yes

547

48.3%

No

256

22.6%

Yes

876

77.4%

No

650

57.4%

Yes

482

42.6%

No

716

63.3%

Yes

416

36.7%

No

691

61.0%

Yes

441

39.0%

No

625

55.2%

Yes

507

44.8%

No

728

64.3%

Yes

404

35.7%

No

811

71.6%

Yes

321

28.4%

No

903

79.8%

Yes

229

20.2%

No

875

77.3%

Yes

257

22.7%

No

971

85.8%

Yes

161

14.2%

No

930

82.2%

Yes

202

17.8%

No

936

82.7%

Yes

196

17.3%

No

934

82.5%

Yes

198

17.5%

No

992

87.6%

Yes

140

12.4%

No

1003

88.6%

Yes

129

11.4%

No

1018

89.9%

Yes

114

10.1%
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Table 2 Frequency of side effects in total (Continued)
Number
Cellulitis warmth and swollen armpit glands

Redness and itch

Blurred vision

Diplopia

Dysphagia

Facial numbness

Anesthesia (face/body)

Tachycardia

Anaphylactic shock

Thrombosis and blood-clotting

Oral bleeding

Nasal bleeding

Seizure

Faint

Optic neuritis

Speech disorders

Percent (%)

No

1034

91.3%

Yes

98

8.7%

No

1000

88.3%

Yes

132

11.7%

No

993

87.7%

Yes

139

12.3%

No

1062

93.8%

Yes

70

6.2%

No

1060

93.6%

Yes

72

6.4%

No

1112

98.2%

Yes

20

1.8%

No

1056

93.3%

Yes

76

6.7%

No

1089

96.2%

Yes

43

3.8%

No

1121

99.0%

Yes

11

1.0%

No

1110

98.1%

Yes

22

1.9%

No

1116

98.6%

Yes

16

1.4%

No

1095

96.7%

Yes

37

3.3%

No

1122

99.1%

Yes

10

0.9%

No

1100

97.2%

Yes

32

2.8%

No

1104

97.5%

Yes

28

2.5%

No

1098

97.0%

Yes

34

3.0%

durations of side effects were statistically significant. In
both groups, data regarding the onset and the duration
of side effects were statistically significant with 0–12 h
and 1–3 days being the most reported times,
respectively.
History of SARSCoV-2 infection

269 of 1205 cases (23.8%) reported a history of SARSCoV-2 infection. The logistic regression model using
backward method adjust for confounders (age and gender) demonstrated that individuals with a history of
SARS-CoV-2 infection in ChAdOx1 nCoV-19 group
were more likely to report loss of appetite, cellulitis

warmth and swollen armpit glands, chest pain compared
with those without known past SARS-CoV-2 infection
OR (odds ratio) with 95%CI (confidence interval): 1.616
(1.052, 2.483), 1.810 (1.004, 3.265), 1.738 (1.082, 2.794),
respectively.
Individuals with a history of SARS-CoV-2 infection in
Gam-COVID-Vac group were more likely to report
chills and shivers, and faint compared with those without known past SARS-CoV-2 infection OR with 95%CI
2.159 (1.223, 3.809), and 4.530 (1.192, 17.209),
respectively.
Cases with previous SARS-CoV-2 infection in the
BBIBP-CorV group reported more body pain than cases
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without a known history of SARS-CoV-2 infection OR
(95%CI) 3.121 (1.105, 8.819). Table 3 illustrates the data
regarding patients with/without a history of SARSCoV-2
infection.
History of other viral infections (MERS, influenza, and
EBV)

336 cases (27.8%) reported a history of MERS, influenza,
and EBV before vaccine administration. In total, patients
who reported a history of previous viral infections
(MERS, influenza, and EBV) had significantly higher
rates for cellulitis warmth and swollen armpit glands
and faint (Table 4) (P value <0.001) and for the following
side effects (P value<0.05): headache, chest pain, cough,
and shortness of breath
Available data did not suggest any causal relationship
between a history of influenza, EBV, or MERS and the
onset/duration of side effects (P value> 0.05) (table in
Additional file 1).
Also, our data suggested that, regardless of the vaccine
administration, individuals with a history of other viral
infections (MERS, influenza, and EBV) had higher rates
for a history of SARSCoV-2 infection (27.7%) compared
with individuals without such history (22.1%) (P value
0.044).

Discussion
The safety concern of candidate vaccines has loomed
large over the past months. Providing robust data regarding possible side effects after SARSCoV-2 vaccine
administration is crucial to provoke trust and confidence
in any type of vaccine [14]. In this multicenter
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questionnaire-based survey among dental students and
dental practitioners, we have investigated adverse effects
following the administration of the four available
SARSCoV-2 vaccines in Iran; ChAdOx1 nCoV-19, GamCOVID-Vac, BBV152, and BBIBP-CorV and report that
the most common reactions, in our community analysis,
were fatigue, local pain in the hand, and malaise which
affected 79.0%, 77.4%, and 73.0% of cases, respectively.
Individuals vaccinated with the ChAdOx1 nCoV-19
vaccine (AZD1222) were more likely to experience the
aforementioned side effects compared with other groups;
the mean±standard deviations were 6±3, 6±4, 5±3, and
5±3, respectively.
The most common adverse events reported for both
doses of Gam-COVID-Vac were in line with another
trial on health care workers [16] (pain at the injection
site, fever, and muscle pain).
The incidence of events attributed to the GamCOVID-Vac was 64.7% in phase 3 clinical trial [10].
Comparing with phase 3 clinical trial of the GamCOVID-Vac, which reported 94% of adverse events (a
total of 7966 events) as mild (10), our study population
experienced higher intensity for unserious side effects
(Figs. 1 and 2).
93.2% of vaccinated population experienced at least
one side effect. 7 cases of thrombosis and blood clotting
(1.64%) and 4 mild allergic reactions (0.93%) were reported after Gam-COVID-Vac administration.
In the phase 3 clinical trial, 0.3% of the vaccinated
group had serious adverse events, although no serious
side effect was considered related to the vaccine administration [10]. There was a significant discrepancy

Table 3 The data regarding patients with/without a history of SARSCoV-2 infection
Side effect

Total
N=

ChAdOx1 nCoV-19
N=

Facial numbness

0.155 (0.020, 1.172)

Loss of appetite(1)

1.290 (0.944, 1.763)

1.616 (1.052, 2.483)

Cellulitis warmth and swollen armpit glands

1.565 (0.990, 2.472)

1.810 (1.004, 3.265)

Fatigue

0.431 (0.222, 0.836)

Chest pain

1.738 (1.082, 2.794)

Shortness of breath
Chills and shiver

0.549 (0.323, 0.935)
1.298 (0.945, 1.784)

Gam-COVID-Vac
N=

BBIBP-CorV
N=

1.929 (0.893, 4.166)
2.159 (1.223, 3.809)

Local pain in the hand

1.700 (0.941, 3.072)

Insomnia

1.701 (0.965, 2.998)

Vomiting

0.336 (0.106, 1.063)

Dysphagia

0.194 (0.045, 0.845)

Tachycardia

0.187 (0.032, 1.084)

Faint

4.530 (1.192, 17.209)

Headache

0.350 (0.119 , 1.031)

Body pain

3.121 (1.105 , 8.819)

OR (95% CI), analysis adjusted for age and gender
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Table 4 The relationship between a history of MERS, influenza, or EBV and the intensity of side effects (on a 0–10 scale)
Side effect

History of MERS, influenza, or EBV (mean ±standard deviation)

P
value

No

Yes

Cellulitis warmth and swollen armpit glands

0±1

0±1

<0.001

Faint

0±0

0±0

0.001

Chest pain

1±2

1±2

0.013

Shortness of breath

1±2

1±2

0.015

Cough

1±1

1±2

0.036

Headache

3±4

4±4

0.041

Loss of appetite

2±3

2±3

0.579

Anaphylactic shock

0±1

0±0

0.069

Bradycardia

0±1

0±1

0.079

Malaise

4±3

4±3

0.079

Chills and shiver

3±4

3±4

0.083

Tachycardia

1±2

1±2

0.086

Redness and itch

0±1

0±1

0.111

Fatigue

4±3

5±3

0.123

Facial numbness

0±1

0±1

0.128

Earache

0±2

1±2

0.129

Jaw pain

2±3

2±3

0.135

Nasal bleeding

0±0

0±0

0.136

Vomiting

0±2

0±2

0.136

Dizziness

2±3

2±3

0.152

Pain in foot

2±3

3±3

0.168

Local pain in the hand

4±3

4±3

0.198

Arthralgia

2±3

2±3

0.198

Fever

3±3

3±4

0.223

Dysphagia

0±2

0±2

0.249

Insomnia

4±4

4±4

0.303

Crump/abdominal pain

1±2

1±2

0.307

Blurred vision

0±1

0±1

0.347

Diarrhea

1±2

1±2

0.375

Thrombosis and blood-clotting

0±0

0±0

0.478

Optic neuritis

0±1

0±1

0.484

Oral bleeding

0±0

0±1

0.490

Seizure

0±0

0±1

0.502

Vision disorder

1±2

1±2

0.638

Speech disorders

0±0

0±0

0.722

Body pain

4±4

4±4

0.758

Anesthesia (face/body)

0±0

0±1

0.927

Diplopia

0±1

0±1

0.946

between the thrombosis rate reported in phase 3 (three
cases of renal colic and deep vein thrombosis associated
with pre-existing comorbidities in 21,977 included cases)
and our findings (7 cases of thrombosis in 426 cases).
Phase 3 suggested no association between serious

adverse events and vaccine administration, but our results do not support this and further clinical assessments
are highly recommended.
The ChAdOx1 nCoV-19 vaccine (AZD1222) was administered by 578 of 1205 cases of which 100.0%
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received only the first injection. 98.6% of ChAdOx1
nCoV-19 vaccinated population experienced at least one
side effect.
10 cases of mild and one case of moderate thrombosis
and blood clotting were reported. Also, 6 cases reported
mild and one reported moderate levels of allergic reaction. In phase 3 clinical trial of this candidate vaccine
[17] 88% of participants, aged 18–55, administered
prime vaccine reported incidence of systemic adverse effects. Meanwhile, a prospective observational study in
the UK reported a significantly lower rate of adverse effects (33.7%) [18].
In our study, the data for BBV152, also known as
COVAXIN®, as a purified inactivated whole virion was
scarce. 100% of the vaccinated population experienced at
least one side effect. 16 out of 25 cases received two
doses of BBV152. Individuals who received BBV152 were
less likely to experience moderate levels of side effects
compared with Gam-COVID-Vac and ChAdOx1 nCoV19 group (Figs. 1 and 2). Upon cell entry, the
adenovirus-vector vaccines (Gam-COVID-Vac and ChAdOx1 nCoV-19) risen the release of cytokines and chemokines causing higher levels of side reactions after
vaccination compared with inactivated vaccines (BBIBPCorV and BBV152) [19].
Among the reported side effects, the most intense and
most common side effect was local pain in the hand.
The interim results of phase 2 of BBV152 reporting pain
at the injection site as the most common adverse event
(11 of 380 patients) followed by headache, fatigue, and
fever [20] although the data for phase 3 trial have not
yet been published/available. Same as phase 2, in our
study, no serious event was reported after BBV152 vaccination. Our initial experience is similar to currently
limited literature suggesting that BBV152 is a safe and
tolerable candidate vaccine with minimal and minor adverse events profile [20, 21].
The Chinese inactivated vaccine candidate, BBIBPCoV (Beijing,China), was administered to merely 9% of
our study population. 88.2% received a single dose of
BBIBP-CoV. 87.3% of the vaccinated population experienced at least one side effect. The phase 2 trials reported
side effects were mild in severity with no serious adverse
event (21) [22]. In our study, 3 cases of thrombosis and
blood clotting were reported. The current literature regarding the BBV152 is not powered to address safety
and adverse events; therefore, we were unable to draw a
solid conclusion.
We have concerns with the number of serious adverse
effects reported: 20 cases of thrombosis and blood clotting, 12 ChAdOx1 nCoV-19, 7 Gam-COVID-Vac, and 3
BBIBP-CorV groups, were reported. The Phase 3 of
Gam-COVID-Vac suggested no association between serious adverse events and vaccine administration (10).
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Likewise, phase 3 trials of BBIBP-CorV have not yet
been published/available [21].
In April 2021, 86 potential cases of thrombosis and
clots, out of 25 million vaccinated people, were reported.
The blood clots have been tentatively linked to a syndrome causing unwanted immune response against
platelet factor 4 after administration of adenoviral vector
vaccines. There is a possibility that phase 3 reports of
clotting are susceptible to biases and higher numbers of
reports are expected in the near future [23]. Despite the
fact that the findings of a questionnaire-based survey is
not powered to address serious side effects after vaccination, it necessitates the need for further clinical assessments with large sample sizes.
The duration of side effects based on the type of administered vaccine is as below:
Most cases in groups of ChAdOx1 nCoV-19, GamCOVID-Vac, and BBV152 experienced adverse events
for a duration of 1–3 days, 66.3%, 49%, and 57%, respectively, while 53.8% of BBIBP-CorV group experienced side effects for only a few hours.
Also, the onsets of side effects were mostly 0–12 h
after vaccine administration for both genders and the
durations of side effects were mostly 1–3 days for both
males and females.
Individuals expressing a history of SARS-CoV-2 infection, in ChAdOx1 nCoV-19, Gam-COVID-Vac, and
BBIBP-CorV groups experienced some non-serious side
effects more intense than those without known past
SARS-CoV-2 infection. This finding is similar to the results of an observational study with more than 600,000
cases reporting a correlation between the history of
SARS-CoV-2 infection and the systemic side effects.
The results from small preprints suggest that higher
reactogenicity and clear antibody response, peaked almost 7 to 14 days after vaccine administration in individuals with pre-existing immunity causes higher
frequencies of systemic side effects such as chills, fever,
fatigue, headache, and muscle or joint pains compared
to cases exposed to SARS-CoV-2 spike protein for the
very first time [24, 25].
1.5% of cases (17 cases) reported a history of EBV
(mononucleosis) infection. Some studies suggested the
possibility of EBV reactivation in SARS-CoV-2 patients
which might alter the clinical characteristics of SARSCoV-2 infection and cause over-activation of the cellular
immune system [26]. In our study, though, no significant
relation between EBV previous infection and the levels
of side effects was found. Larger sample sizes are warranted to assess the relationship.
336 cases (27.8%) reported a history of MERS or influenza or EBV before vaccine administration. In total, patients who reported history of previous viral infections
(MERS, Influenza, or EBV) had significantly higher rates
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for cellulitis warmth and swollen armpit glands and faint
(P value <0.001) and for the following side effects (P
value<0.05):
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Headache, chest pain, cough, and shortness of breath
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Reports have suggested a possibility that EBV reactivation might occur in SARSCoV-2 patients which might
alter the clinical characteristics and cellular immune response leading to increased inflammation and fever [26].
Due to the limited number of reports in current study,
any association between a history of EBV/MERS infection and the side effects of candidate vaccines remained
unknown. Further studies with larger sample sizes are
therefore warranted.
The results of this survey should be interpreted in the
context of shortcomings. Due to the limited number of
cases receiving multiple doses of candidate vaccines
(7.0%), we were unable to compare the probability and
intensity of side effects between the first and second
doses of each group.
The number of cases reporting a previous viral infection, history of SARSCoV-2 or infections other than
SARSCoV-2, was limited. Nevertheless, the history of
SARSCoV-2 infection was considered based on symptoms and the capture of data on SARS-CoV-2 RT-PCR/
lateral flow test results was not available in this survey.
Due to the limited number of cases receiving the second dose of each vaccine, the timing was not considered
in the analyses. Even the most efficient questionnaire is
unlikely to capture all the thromboembolic events.
Therefore, the true incidence rate of thromboembolic
events might be unknown.
This survey conducted a comparison between vectorbased and inactivated candidate vaccines, although a
comparison with common mRNA candidates was not
available.

Conclusion
In this multicenter questionnaire-based survey among
dental students and dental practitioners, we have investigated adverse effects following the administration of the
four available SARSCoV-2 vaccines in Iran; ChAdOx1
nCoV-19, Gam-COVID-Vac, BBV152, and BBIBP-CorV
and report that the most common reactions in our community analysis were fatigue, local pain in the hand, and
malaise which affected 79.0%, 77.4%, and 73.0% of cases,
respectively. The most common adverse events reported
were in line with similar studies. We have concerns with
the serious adverse effects reported. The sample size is
not powered to draw a viable conclusion, and therefore,
further clinical assessments with larger sample sizes are
warranted.

The online version contains supplementary material available at https://doi.
org/10.1186/s40902-021-00330-6.
Additional file 1.
Acknowledgements
We would like to thank Dr. Cristina Menni for her precious comments and
her valuable contribution.
Authors’ contributions
Sh.R; concept/design, data analysis/interpretation, statistics, data collection,
critical revision of the article, and approval of the article. E.S; design, data
interpretation, drafting the article, critical revision of the article, and approval
of the article; drafting the article, critical revision of the article, and approval
of the article. O.K; design, data interpretation, drafting article, critical revision
of the article, and approval of the article. Drafting the article, critical revision
of the article, and approval of the article. H.F; drafting the article, critical
revision of the article, and approval of the article. B.H; drafting the article,
critical revision of the article, and approval of the article. P. Y; drafting the
article, critical revision of the article, and approval of the article. The authors
are the major contributors in writing the manuscript. The authors read and
approved the final manuscript.
Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.
Availability of data and materials
Additional data are available in the Additional file 1.

Declarations
Ethics approval and consent to participate
This study followed the American Association for Public Opinion Research
(AAPOR) reporting guideline (Pitt et al. 2021), and the study protocol was
registered at Shahid Beheshti University of Medical Sciences, with registration
number IR.SBMU. RETECH. REC. 1400.164.
Consent for publication
Not applicable
Competing interests
The authors declare that they have no competing interests.
Author details
1
School of Dentistry, Shahid Beheshti University of Medical Sciences, Tehran,
Iran. 2College of Medicine, University of Florida, Jacksonville, Florida, USA.
3
Maxillofacial Surgery Implantology & Biomaterial Research Foundation
Tehran, Isfahan, Iran. 4Department of Biostatistics and Epidemiology, School
of Health, Isfahan University of Medical Sciences, Isfahan, Iran. 5Department
of Prosthodontics, Dental College, Isfahan University of Medical Science,
Isfahan, Iran.
Received: 16 July 2021 Accepted: 27 August 2021

References
1. Hui DS, IA E, Madani TA, Ntoumi F, Kock R, Dar O et al. (2020) The
continuing 2019-nCoV epidemic threat of novel coronaviruses to global
health - the latest 2019 novel coronavirus outbreak in Wuhan, China. Int J
Infect Dis 91:264–266. https://doi.org/10.1016/j.ijid.2020.01.009

Houshmand et al. Maxillofacial Plastic and Reconstructive Surgery

2.

3.
4.
5.
6.

7.

8.

9.
10.

11.

12.
13.
14.

15.
16.

17.

18.

19.
20.

21.

22.

23.
24.

Raoofi A, Takian A, Akbari Sari A, Olyaeemanesh A, Haghighi H, Aarabi M
(2020) COVID-19 pandemic and comparative health policy learning in Iran.
Arch Iran Med 23(4):220–234
Islamic Republic News Agency. https://en.irna.ir/news/84223480/Iran-beginsCOVID-19-vaccination. Accessed 15 May 2021
Islamic Republic News Agency. https://en.irna.ir/news/84233593/Iran-issuespermit-for-emergency-use-for-three-other-COVID-19. Accessed 15 May 2021
Islamic Republic News Agency. https://en.irna.ir/news/84259871/Iran-issuespermit-for-emergency-use-of-Sinopharm-vaccine. Accessed 15 May 2021
European Centre for Disease Prevention and Control. https://www.ecdc.
europa.eu/en/geographical-distribution-2019-ncov-cases. Accessed 15 May
2021
Barnett-Howell Z, Watson OJ, Mobarak AM (2021) The benefits and costs of
social distancing in high- and low-income countries. Trans R Soc Trop Med
Hyg 115(7):807–819. https://doi.org/10.1093/trstmh/traa140
Fallahi HR, Keyhan SO, Zandian D, Kim SG, Cheshmi B (2020) Being a frontline dentist during the Covid-19 pandemic: a literature review. Maxillofac
Plast Reconstr Surg 42:12
Maltezou HC, Poland GA (2016) Immunization of health-care providers:
necessity and public health policies. Healthcare (Basel) 4(3):47
Logunov DY, Dolzhikova IV, Shcheblyakov DV, Tukhvatulin AI, Zubkova OV,
Dzharullaeva AS, et al. (2021) Safety and efficacy of an rAd26 and rAd5
vector-based heterologous prime-boost COVID-19 vaccine: an interim
analysis of a randomised controlled phase 3 trial in Russia. Lancet
397(10275):671–681. https://doi.org/10.1016/S0140-6736(21)00234-8
Voysey M, Clemens SAC, Madhi SA, Weckx LY, Folegatti PM, Aley PK, et al.
(2021) Safety and efficacy of the ChAdOx1 nCoV-19 vaccine (AZD1222)
against SARS-CoV-2: an interim analysis of four randomised controlled trials
in Brazil, South Africa, and the UK. Lancet 397(10269):99–111. https://doi.
org/10.1016/S0140-6736(20)32661-1
Thiagarajan K (2021) What do we know about India’s Covaxin vaccine? BMJ
373:n997
Reuters.com. https://www.reuters.com/article/health-coronavirus-china-va
ccine-int-idUSKBN2940CA. Accessed 15 May 2021
Gee J, Marquez P, Su J, Calvert GM, Liu R, Myers T, et al. (2021) First month
of COVID-19 vaccine safety monitoring - United States, December 14, 2020January 13, 2021. MMWR Morb Mortal Wkly Rep 70(8):283–288. https://doi.
org/10.15585/mmwr.mm7008e3
Pitt SC, Schwartz TA, Chu D (2021) AAPOR Reporting Guidelines for Survey
Studies. JAMA Surg 156(8):785–786
Pagotto V, Ferloni A, Soriano MM, Diaz M, Braguinsky N, Asprea V, et al.
(2021) Active surveillance of the SPUTNIK V vaccine in health workers.
medRxiv. https://doi.org/10.1101/2021.02.03.21251071.
Ramasamy MN, Minassian AM, Ewer KJ, Flaxman AL, Folegatti PM, Owens
DR, et al. (2020) Safety and immunogenicity of ChAdOx1 nCoV-19 vaccine
administered in a prime-boost regimen in young and old adults (COV002): a
single-blind, randomised, controlled, phase 2/3 trial. Lancet 396(10267):
1979–1993. https://doi.org/10.1016/S0140-6736(20)32466-1
Menni C, Klaser K, May A, Polidori L, Capdevila J, Louca P, et al. (2021)
Vaccine side-effects and SARS-CoV-2 infection after vaccination in users of
the COVID Symptom Study app in the UK: a prospective observational
study. Lancet Infect Dis. 21(7):939–949. https://doi.org/10.1016/S1473-3
099(21)00224-3
Heinz FX, Stiasny K (2021) Profiles of current COVID-19 vaccines. Wien Klin
Wochenschr 133(7-8):271–283. https://doi.org/10.1007/s00508-021-01835-w
Ella R, Reddy S, Jogdand H, Sarangi V, Ganneru B, Prasad S, et al. (2021)
Safety and immunogenicity of an inactivated SARS-CoV-2 vaccine, BBV152:
interim results from a double-blind, randomised, multicentre, phase 2 trial,
and 3-month follow-up of a double-blind, randomised phase 1 trial. Lancet
Infect Dis 21(7):950–961
Srivastava R, Ish P (2021) The initial experience of COVID-19 vaccination
from a tertiary care centre of India. Monaldi Arch Chest Dis 91(4):1816.
https://doi.org/10.4081/monaldi.2021.1816
Xia S, Zhang Y, Wang Y, Wang H, Yang Y, Gao GF, et al. (2021) Safety and
immunogenicity of an inactivated SARS-CoV-2 vaccine, BBIBP-CorV: a
randomised, double-blind, placebo-controlled, phase 1/2 trial. Lancet Infect
Dis 21(1):39–51. https://doi.org/10.1016/S1473-3099(20)30831-8
Ledford H (2021) COVID vaccines and blood clots: five key questions. Nature
592(7855):495–496
Krammer F, Srivastava K, Simon V (2021) Robust spike antibody responses
and increased reactogenicity in seropositive individuals after a single dose

(2022) 44:3

Page 11 of 11

of SARS-CoV-2 mRNA vaccine. medRxiv. https://doi.org/10.1101/2021.01.2
9.21250653.
25. Saadat S, Rikhtegaran-Tehrani Z, Logue J, Newman M, Frieman MB, Harris
AD, et al. (2021) Single dose vaccination in healthcare workers previously
infected with SARS-CoV-2. MedRxiv. https://doi.org/10.1101/2021.01.30.212
50843.
26. Chen T, Song J, Liu H, Zheng H, Chen C (2020) Positive epstein-barr virus
detection in corona virus disease 2019 (covid-19) patients. Available at SSRN
3555268. https://doi.org/10.2139/ssrn.3555268.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

