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Abstract: The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) disease caused a
highly problematic situation worldwide. Various vaccines were launched to combat the COVID-
19 pandemic. This study aims to investigate the adverse effects of first and second doses of the
Sinopharm vaccine among vaccinated medical and dental students and healthcare workers. A
well-established questionnaire was distributed online, and 414 medical and dental students and
healthcare workers (HCW) comprising 355 females (85.7%) and 59 males (14.3%) participated; all
were vaccinated with two doses of Sinopharm. The most common side effect was pain at the injection
site after dose one in 253 respondents (61.3%) and after dose two in 161 respondents (38.9%). Other
symptoms included general lethargy in 168 (40.6%), myalgia/body pain in 99 (23.9%), low-grade
fever in 93 (22.4%), and headache in 87 (21%) respondents. Common side effects reported after the
second dose of the vaccine following pain at the injection site included general lethargy in 21.3%
(88), headache in 10.4% (43), myalgia/body pain in 9.9% (41), and low-grade fever in 6.1% (25) of
the respondents. In conclusion, common adverse effects of the Sinopharm vaccine were pain at the
injection site, general lethargy, myalgia, body pain, low-grade fever, and headache. These adverse
effects were mild in intensity for both doses but slightly more frequent and severe for the first dose
than the second dose.

Keywords: Sinopharm; vaccine; adverse effects; COVID-19 pandemic

1. Introduction

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), also known as the
COVID-19 pandemic, has swiftly spread in a matter of months across the world. The
outbreak of the disease has posed a major threat to international healthcare systems and
economies [1]. On 22 December 2022, the disease infected 651,918,402 people and caused
6,656,601 deaths with a case fatality rate of 1.02% [2]. Worldwide, most countries have
witnessed about four waves of the deadly pandemic, and the disease caused various clinical
manifestations in the general population [3–5]. SARS-CoV-2 is a highly contagious disease
and spreads with mutable prevalence and mortality outbreak trends [6,7]. The vaccination
is highly beneficial to reduce the risk of the infection, severity, and mortality of the disease
and is considered a long-term solution to eradicating SARS-CoV-2 [8–10].

In a two-year period from December 2020 to December 2022, from the date of launching
the COVID-19 vaccine, 68.7% of the global population has received at least one dose of a
COVID-19 vaccine worldwide; 13.09 billion doses have been administered globally, and
2.98 million are now administered per day. However, in low-income, developing countries,
only 25.1% of people have received at least one dose of a COVID-19 vaccine [11]. The
emergence of SARS-CoV-2 new variants threatens global prevention efforts [12] and the
impact of mass vaccination campaigns against the COVID-19 pandemic.
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Despite the evidence for the safety and effectiveness of vaccines, there is still hesitancy
about their uptake in diverse cultural contexts. The ignoring and refusing vaccination
against COVID-19 caused an extensive burden on healthcare systems and economies and
pose a risk to global health [13]. This behavior is seen in various ages and professions,
including healthcare workers [14,15].

In the countries with high vaccine coverage, there have been massive reductions in
SARS-CoV-2 disease, hospitalization, and death, but globally, vaccine access is highly
inequitable with coverage ranging from 1% to over 70% depending largely on the country’s
wealth and policies. Consequently, SARS-CoV-2 variants continue to emerge, causing
surges in the disease [16]. Global climate change, natural resources depletion, and wars are
some of the great global challenges of this time in which SARS-CoV-2 is spreading, and
that can influence vaccine strategies [17]. Achieving global COVID-19 vaccination targets
needs urgent action across regional, national, and global levels to improve the supply of
COVID-19 vaccines to low- and middle-income countries [16].

Many COVID-19 vaccine candidates have been developed by major global biophar-
maceutical companies. Sinopharm, also known as the BBIBP-CorV vaccine, is one of two
inactivated virus COVID-19 vaccines. Sinopharm obtained an emergency use authorization
(EUA) in July 2021. Initially, Sinopharm was approved for use in Asia, Africa, and the
Middle East [18,19]. Two doses of Sinopharm have an efficacy of 79% [20]. Similar to every
other drug or vaccine that promises cure and prevention, it can have adverse effects. The
fact is that limited research literature exists on the Sinopharm vaccine and its side effects,
despite it being a commonly used vaccine in some countries. This study aims to investigate
the adverse effects of the Sinopharm vaccine among medical and dental students and
healthcare workers.

2. Subjects and Methods
2.1. Study Design and Settings

This cross-sectional study was carried out under the supervision of the Department of
Physiology, College of Medicine, King Saud University, Riyadh and National University
of Medical Sciences, Rawalpindi, Pakistan. A well-structured online questionnaire was
established to achieve the study objectives.

2.2. Study Participants

The study participants were medical and dental students and healthcare workers,
including physicians, dentists, and paramedical staff, who had received both doses of
the Sinopharm vaccine. The second dose was received 28 days after the first dose. The
questionnaire was circulated after a substantial gap of 2 months after both doses. Initially,
the two investigators visited medical and dental schools, postgraduate medical centers,
student councils, and health administration offices in twin cities of Rawalpindi and Islam-
abad, Pakistan to collect the contact details of medical and dental students and healthcare
workers. After obtaining the contact details, a message was sent for their consent and
voluntary participation in this study.

2.3. Inclusion and Exclusion Criteria

We included participants who were medical or dental students or healthcare workers,
who provided informed consent, and who had received both doses of the Sinopharm
vaccine. The exclusion criteria included those who were not medical or dental students,
who were not healthcare professionals, who had not received a double dose, who had been
vaccinated by any other vaccine besides Sinopharm, or who had not been vaccinated for
COVID-19 in the first place.

2.4. Sample Size Calculation

The minimum sample size for this study was calculated following the study pro-
tocol [21] and using the “Raosoft” power calculator [22]. In the metropolitan cities of
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Rawalpindi and Islamabad, Pakistan, regional authorities aim to vaccinate 70% of the
population, approximately 35,000 individuals, and a sample size of 380 participants was
sufficient to achieve 95% confidence with a 5% margin of error. However, in the present
study, 414 medical and dental students and healthcare workers participated.

2.5. Study Questionnaire Development

An English-language, self-administered, online web-based questionnaire was de-
veloped after extensive review of the literature on adverse events of various COVID-19
vaccines [23]. The final versions of the questionnaire were reviewed by three different
faculty members to check the face and content validity. The questionnaire was circulated
via a link survey to different platforms on social media and other mailing platforms, such
as email and WhatsApp [23,24]. It was initially distributed to a pilot sample consisting of
10 faculty members to countercheck the validity of the questionnaire and for any technical
concerns. We attempted to make the survey as brief and to the point as possible. We
explained that the information provided would be only utilized for research purposes be-
cause the participants were not identified and had the right to withdraw at any stage. The
survey consisted of an initial page for informed consent, and all contributors were allowed
to freely choose whether or not to participate. No reward or incentive whatsoever was
given to the participants, and the information was kept entirely confidential. The validated,
self-administered, electronic questionnaire was then distributed via email, WhatsApp, and
social media groups.

The questionnaire contained 31 questions and was divided into 8 sections. The first
section regarded the consent of the medical and dental students and healthcare workers to
participate and their willingness to share their responses for this study with no incentives
provided whatsoever. The second section consisted of sociodemographic information, such
as gender and age range. The third section asked whether the participant had any systemic
diseases/comorbidities or allergies. The fourth section regarded COVID-19 vaccination
details, including the dates of both dosages and the site of vaccination. Section five was
about COVID-19 history, including when the disease was contracted, for how many days
the infection lasted, whether it was contracted before or after COVID-19 vaccination, and,
if so, how many days after vaccination. The sixth section pertained to twenty-five adverse
effects postvaccination, which were listed identically for both doses 1 and 2. Participants
were asked to select all the relevant side effects they experienced after vaccination, re-
spectively, for both doses. The seventh and eighth sections were about individual details
of each of the doses and their side effects in terms of onset, the duration for which they
persisted, their severity on a scale of 1–5, and whether they required medication and/or
hospital admission.

Most questions were closed-ended except when questions were asked regarding
the history of COVID-19, details of testing positive in terms of the number of days, or
any complications that required hospitalization. In the case of any additional adverse
effects of vaccinations experienced by any participant that were not mentioned in the list,
individuals were allowed to mention it separately in response to an open-ended question.
The questionnaire had an introductory paragraph explaining the nature and objectives of
the study and the voluntary and anonymous nature of participation.

2.6. Ethical Statement

The Institutional Review Board, College of Medicine, King Saud University, Research
Centre approved the study (Ref. E-22-7234).

2.7. Statistical Analysis

Statistical analysis was done by using the software Statistical Package for Social
Sciences (IBM-SPSS) version 25 (New York, NY, USA). Descriptive statistics were calculated
in form of frequencies and percentages to describe the study samples, vaccines, and adverse
events. After this, significant associations of the variables with adverse events of the
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vaccines and cross-tabulation with the Chi-square method were used. A general linear
model (multivariate analysis of variance, MANOVA) was conducted to inspect significant
differences in adverse events.

3. Results

In this cross-sectional study, four-hundred and fourteen (414) people participated, all
of whom were vaccinated with both doses of Sinopharm, where the majority of respondents
were males at 85.7% (355), and 14.3% (59) were females. A total of 96.4% (399) of the vaccine
recipients belonged to the age group between 18 and 25 years, 2.2% (9) fell in the range of
26–35 years, 0.2% (1) in the 46–55 years range, and 1.2% (5) were between 56 and 65 years.

Out of the 414 vaccine recipients, 16.7% (69) of people had a history of allergies. The
most reported comorbidity was asthma at 5.07% (21) followed by hypertension at 1.69%
(7), ischemic heart disease at 0.72% (3), and diabetes mellitus at 0.48% (2). No one reported
a history of tuberculosis.

When the COVID-19 history was taken, 79.5% (329) of the participants had no previous
COVID-19 history while 20.5% (85) people had contracted the virus in the past. Amongst
those who had been infected previously, 82.4% of these eighty-five individuals (70) con-
tracted it before getting vaccinated with Sinopharm while 17.6% (15) contracted it after
getting vaccinated. The respondents’ sociodemographic data are summarized along with
their history of COVID-19 infections in Table 1.

Table 1. Sociodemographic data along with the statistics of the COVID-19 history of participants.

Parameter Frequency (#) Frequency (%)

Gender
Male 355 85.7

Females 59 14.3
Age (years)

18–25 399 96.4
26–35 9 2.2
36–45 0 0
46–55 1 0.2
56–65 5 1.2

Comorbidities
Allergies 69 16.70
Asthma 21 5.07

Hypertension 7 1.69
Ischemic Heart Disease 3 0.72

Diabetes Mellitus 2 0.48
Tuberculosis 0 0

History of COVID-19
Positive 85 20.5

Negative 329 79.5
If positive, was COVID-19 contracted before or after vaccination

Before vaccination 70 82.4
After vaccination 15 17.6

Out of the twenty-five potential adverse events that were listed for each dose, the
results revealed that the most common adverse event after both dose one and dose two was
“pain at injection site”, reported by 61.3% (253) and 38.9% (161), respectively. For dose one,
in order of precedence of frequency, other symptoms included general lethargy in 40.6%
(168), myalgia/body pain in 23.9% (99), low-grade fever in 22.4% (93), and headache in 21%
(87) of the respondents. No side effects were encountered at all in 19.3% (80) of participants.
The most common side effects reported postdose two of the vaccine following pain at the
injection site were general lethargy in 21.3% (88), headache in 10.4% (43), myalgia/body
pain in 9.9% (41), and low-grade fever in 6.1% (25) of respondents while no side effects
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were seen in 54.3% (225). In total, no overall side effects from any dose were reported in
13.8% of the respondents (57) (Table 2).

Table 2. The most common adverse effects postdose one and dose two of Sinopharm vaccination.

DOSE 1 DOSE 2

Top 5 Symptoms Percentage/Frequency Top 5 Symptoms Percentage/Frequency

1. Pain at the injection site 61.3% (253) 1. Pain at the injection site 38.9% (161)
2. General lethargy 40.6% (168) 2. General lethargy 21.3% (88)

3. Myalgia/body aches 23.9% (99) 3. Headache 10.4% (43)
4. Low-grade fever 22.4% (93) 4. Myalgia/body aches 9.9% (41)

5. Headache 21% (87) 5. Low-grade fever 6.1% (25)

When the results of dose one and dose two were compared, it was noted that most of
the participants experienced a greater number of symptoms in the form of a larger total
number of postvaccine symptoms (out of 25 symptoms) for dose one than they did for dose
two. Moreover, each side effect was reported by a greater number of participants for dose
one compared to dose two, as pictorially represented in the bar graph below (Figure 1).
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Figure 1. Comparison between the outcome regarding adverse effects for dose one and dose two of
the Sinopharm vaccine.

The onset of symptoms postvaccination dose one and dose two was observed by most
participants within 1–4 h by 30.7% (127) of respondents after dose one and by 18.6% (77)
of participants after dose two. After dose one, postvaccination symptoms persisted most
commonly for 1–2 days in 33.8% (140) of individuals, which was similar to dose two, in
which symptoms persisted for 1–2 days as well as shown by responses from 22.7% (94)
of the participants. The results also revealed that the severity of the adverse effects was
more for dose one, where 24.60% (102) individuals selected the option for severity level 2,
as compared to dose two, where the most frequent option selected was severity level 1
by 25.10% (104) of the participants. After the first dose of the Sinopharm vaccine, 24.2%
(100) people required medication to relieve the symptoms as compared to dose two, where
a lower frequency of 14.5% (60) of individuals required medication for relief. A greater
number of people also reported feeling unable to work after dose one, 24.6% (110), as
compared to 13.0% (54) of respondents who complained similarly for dose two. The results
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for the presentations of the most reported symptoms following Sinopharm vaccination
dose one and dose two are summarized in Table 3.

Table 3. The most common presentation of how symptoms manifested after Sinopharm vaccination
dose one vs. dose two.

Manifestation of Symptoms Most Common for 1st Dose Most Common for 2nd Dose

Onset of symptoms 1–4 h 30.70% 1–4 h 18.60%
Duration of symptoms 1–2 days 33.80% 1–2 days 22.70%

The severity of symptoms (1–5) Severity–2 24.60% Severity–1 25.10%
Required medications (No/Yes) No 75.8% Yes 24.2% No 85.5% Yes 14.5%
Inconvenience to work (No/Yes) No 75.4% Yes 24.6% No 87.0% Yes 13.0%

The association between variables was analyzed. There was no significant correlation
between the total score of side effects out of 50 with the age range (p = 0.252). No association
was seen between gender and the side effects score (p = 0.632); no correlation was seen
between side effects and comorbidities (p = 0.496). However, individuals with a previous
COVID-19 history did show an association with the number of total symptoms experienced
postvaccination (p = 0.011). The severity of the side effects for both doses (1–5) was not
associated with gender (p = 0.460) (Table 4).

Table 4. Summary of the association/significance of the correlation between different variables.

Parameter 1 Parameter 2 p Value Significance

Age Range Side effects score/50 0.252 Null hypothesis accepted (p => 0.05)
Gender Side effects score/50 0.632 Null hypothesis accepted (p => 0.05)

Comorbidities Side effects score/50 0.496 Null hypothesis accepted (p => 0.05)
COVID-19 history Side effects score/50 0.011 Null hypothesis rejected (p =< 0.05)

Gender The severity of vaccine side
effects (both doses) 0.460 Null hypothesis accepted (p => 0.05)

4. Discussion

COVID-19 vaccinations have altered the course of the pandemic, saved tens of mil-
lions of lives globally, and have also decreased disease-related morbidity and disabilities
worldwide [25]. Vaccination protects individuals and communities by reducing the spread
of diseases within a population, and vaccines are the world’s safest tools to protect people
from life-threatening diseases. During the global outbreak of the COVID-19 pandemic,
vaccination played a vital role in minimizing COVID-19 cases and deaths [26]. However,
worldwide, people have some safety concerns about vaccinations. The fact is that to date,
extremely limited research literature exists on the Sinopharm vaccine and its side effects
despite it being the most widely administered COVID-19 vaccine in some countries. Once
such studies are published from various countries, it will be possible to provide more accu-
rate fact-based conclusions, and it will be much easier to establish future guidelines [27].
The present study showed that the most common adverse effects after both dose one and
dose two were pain at the injection site, general lethargy, myalgia, body pain, low-grade
fever, and headache. The participants experienced symptoms with greater severity and
greater frequency of side effects following dose one than dose two. The onset of symptoms
postvaccination with dose one and dose two was observed by most participants within
1–4 h and persisted most commonly for 1–2 days.

Sinopharm obtained authorization in July 2021 as one of many vaccines to control
the ongoing pandemic by providing immunity against the infection [28]. Morbidity and
mortality from COVID-19 in certain susceptible members of the population at a substantial
risk for morbidity or mortality are significant risks, and the treatment options for some
of these people are limited. Widespread vaccination programs to prevent infection, while
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associated with some minimal postvaccination symptoms, serve as a valuable tool in efforts
to control the pandemic [29].

The present study results are consistent with a study conducted in the UAE which
also aimed at evaluating the most common side effects of Sinopharm [30]. It showed that
for the first dose, the most common side effects among the participants were pain at the
site of vaccination (42.2%), fatigue (12.2%), and headache (9.6%). There were no side effects
for 24.4% of the participants. For the second dose, the most common side effects were pain
at the vaccination site (32.6%), fatigue (16.3%), and lethargy (13.7%). No side effects were
reported by 14% of the participants [28]. A difference noticed in this study compared to
our present study is that our results revealed that headache was not among the top three
side effects after the first dose, unlike in their study.

In the USA, research has been conducted to investigate the side effects following
a Pfizer COVID-19 vaccination. The main generalized symptoms that were reported
were generalized weakness or fatigue (58.9%), headache (44.8%), chills (36%), and fever
(22%) [31]. Approximately 88% of healthcare workers reported a sore arm or pain at the
injection site as their primary localized side effect followed by localized swelling at the
injection site (5.5%), itching (5.4%), lymphadenopathy (axillary or regional) (3.4%), and
skin rashes 20 (2.49%). For the participants who received a Pfizer vaccination, swelling at
the site of injection was the second most common symptom that occurred, which was not
seen in our study as one of the common side effects. No such adverse effects were noted
in our study with Sinopharm. Similarly, a study conducted on Pfizer, AstraZeneca, and
Sinopharm in Iraq [32] showed the following results regarding the Sinopharm vaccine’s
side effects: injection site reaction (54.5%), fatigue (40.9%), fever (37.8%), myalgia (36.3%),
and headache (33.3%).

Similarly, Thonginnetra et al., 2022 [33] conducted a study in Thailand and assessed
the vaccine safety among participants who were vaccinated. The participants experienced
pain at the injection site and tenderness (37.93%), fatigue (37.89%), myalgia (33.56%),
and headache (26.76%) as the most common clinical adverse effects. The authors further
reported that two doses of the BBIBP-CorV caused mild-to-moderate side effects in adoles-
cents in Thailand. Similarly, Zahid, 2021 [34] conducted a study and investigated the side
effects resulting from the first and second doses of different vaccines used in Bahrain. The
author observed that recipients of the Sinopharm vaccine reported the mildest side effects
among all four vaccines.

Dar-Odeh et al., 2022 [35] conducted a study in Jordan and Saudi Arabia and reported
that the most frequently administered vaccines were “Pfizer-BioNTech, Sinopharm, and
AstraZeneca” vaccines. The participants reported the adverse effects, which were mainly
“fatigue, menstrual disturbances, myalgia, arthralgia, dizziness, and headache.” There was
no statistically significant association between age, gender, or medical history with adverse
events. The collective symptoms of “fatigue, myalgia, arthralgia, dizziness, and headache”
were significantly associated with the Sinopharm vaccine. All these studies conducted in
different countries highlighted various adverse events of COVID-19 vaccination. Similarly,
the present study findings showed more or less the same adverse effects of pain at the
injection site, general lethargy, myalgia, low-grade fever, and headaches as the most
common side effects of the Sinopharm vaccine.

5. Strength and Limitations

The strengths of our study include the fact that to date, extremely limited research
literature exists on the Sinopharm vaccine and its side effects despite it being the most
widely administered vaccine in some countries. A limited literature search was conducted
on Sinopharm worldwide; therefore, we found it essential to conduct a study to have
thorough knowledge of the presenting adverse effects, thereby ensuring that this vaccine is
safe for the population and has no severe adverse effects. The participants involved in this
survey were medical and dental students and healthcare workers. Being from the medical
field, these individuals are well-educated about the vaccine and its side effects and given
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their nature of work in hospitals, are under constant exposure to the virus, thereby data
from such a population gives a great estimate of its efficacy ensuring if the vaccine renders
individuals safe from the virus. The limitations of the study include the small sample size,
given the circulation of the form’s online-based link self-administrated questionnaire. This
is a cross-sectional study based on self-reported adverse effects, which could be influenced
by participants’ prior prejudice and misinformation about vaccines. The survey was filled
out by medical students, and the age range data was limited to a young age group of
healthier, mainly males, who also do not suffer from significant comorbidities. The adverse
effects that occurred may be at some level ignored.

6. Conclusions

The most common adverse effects of the Sinopharm vaccine following both doses are
pain at the injection site, general lethargy, myalgia, low-grade fever, and headache. The
postvaccination adverse effects of the Sinopharm COVID-19 vaccine following the first and
second doses were mild, predictable, and non-life-threatening. These adverse effects were
mild in intensity for both doses but slightly more frequent and severe for the first dose than
the second dose. The Sinopharm vaccine has a mild degree of adverse effects and can be
considered a safe vaccine for future use.

7. Study Implications

The present study provides valuable information on the adverse effects of the Sinopharm
vaccine among medical and dental students and healthcare workers. There is a dire need
for such studies from various parts of the world for tracking the safety of the Sinopharm
vaccine, providing feedback to the public and policymakers, improving public trust in
the vaccine’s safety, and eradicating the stigma in society regarding the vaccine’s safety
for combatting the COVID-19 pandemic. The present study results may enhance public
confidence both at regional and international levels by dispelling misconceptions and
conspiracy theories concerning postvaccination adverse effects of COVID-19 vaccines.
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5. Lueger-Schuster, B.; Zrnić Novaković, I.; Lotzin, A. Two Years of COVID-19 in Austria-Exploratory Longitudinal Study of Mental
Health Outcomes and Coping Behaviors in the General Population. Int. J. Environ. Res. Public Health 2022, 19, 8223. [CrossRef]
[PubMed]

6. Meo, S.A.; Almutairi, F.J.; Abukhalaf, A.A.; Alessa, O.M.; Al-Khlaiwi, T.; Meo, A.S. Sandstorm and its effect on particulate
matter PM 2.5, carbon monoxide, nitrogen dioxide, ozone pollutants and SARS-CoV-2 cases and deaths. Sci. Total Environ. 2021,
795, 148764. [CrossRef] [PubMed]

7. Fong, M.W.; Gao, H.; Wong, J.Y.; Xiao, J.; Shiu, E.Y.C.; Ryu, S.; Cowling, B.J. Nonpharmaceutical measures for pandemic influenza
in nonhealthcare settings-social distancing measures. Emer. Infect. Dis. 2020, 26, 976–984. [CrossRef] [PubMed]

8. Schaffer, D.R.S.; Pudalov, N.J.; Fu, L.Y. Planning for a COVID-19 vaccination program. JAMA 2020, 323, 2458–2459. [CrossRef]
[PubMed]

9. Fiolet, T.; Kherabi, Y.; MacDonald, C.J.; Ghosn, J.; Peiffer-Smadja, N. Comparing COVID-19 vaccines for their characteristics,
efficacy and effectiveness against SARS-CoV-2 and variants of concern: A narrative review. Clin. Microbiol. Infect. 2022, 28,
202–221. [CrossRef]

10. Centers for Disease Control and Prevention (CDC). Stay Up to Date with COVID-19 Vaccines including Boosters. Available
online: https://www.cdc.gov/coronavirus/2019-ncov/vaccines/stay-up-to-date.html (accessed on 30 November 2022).

11. Our World in Data. Coronavirus (COVID-19) Vaccinations. Available online: https://ourworldindata.org/covid-vaccinations
(accessed on 23 December 2022).

12. Meo, S.A.; Meo, A.S.; Al-Jassir, F.F.; Klonoff, D.C. Omicron SARS-CoV-2 new variant: Global prevalence and biological and
clinical characteristics. Eur. Rev. Med. Pharmacol. Sci. 2021, 25, 8012–8018. [CrossRef]

13. Farrenkopf, P.M. The Cost of Ignoring Vaccines. Yale J. Biol. Med. 2022, 95, 265–269.
14. Meysamie, A.; Ghasemi, E.; Moshksar, S.; Askarian, M. Intention to receive COVID-19 vaccine among healthcare workers: A

comparison between two surveys. BMC Health Serv. Res. 2022, 22, 982. [CrossRef] [PubMed]
15. Peterson, C.J.; Lee, B.; Nugent, K. COVID-19 Vaccination Hesitancy among Healthcare Workers-A Review. Vaccines 2022, 10, 948.

[CrossRef] [PubMed]
16. World Health Organization (WHO). Strategy to Achieve Global COVID-19 Vaccination by Mid-2022. Available online:

https://cdn.who.int/media/docs/default-source/immunization/covid-19/strategy-to-achieve-global-covid-19-vaccination-
by-mid-2022.pdf (accessed on 24 December 2022).

17. Barchielli, B.; Cricenti, C.; Gallè, F.; Sabella, E.A.; Liguori, F.; Da Molin, G.; Liguori, G.; Orsi, G.B.; Giannini, A.M.;
Ferracuti, S.; et al. Climate Changes, Natural Resources Depletion, COVID-19 Pandemic, and Russian-Ukrainian War: What Is
the Impact on Habits Change and Mental Health? Int. J. Environ. Res. Public Health 2022, 19, 11929. [CrossRef] [PubMed]

18. Ismail AlHosani, F.; Eduardo Stanciole, A.; Aden, B.; Timoshkin, A.; Najim, O.; Abbas Zaher, W.; AlSayedsaleh AlDhaheri, F.; Al
Mazrouie, S.; Rizvi, T.A.; Mustafa, F. Impact of the Sinopharm’s BBIBP-CorV vaccine in preventing hospital admissions and death
in infected vaccinees: Results from a retrospective study in the emirate of Abu Dhabi, United Arab Emirates (UAE). Vaccine 2022,
40, 2003–2010. [CrossRef]

19. Chakraborty, C.; Sharma, A.R.; Bhattacharya, M.; Agoramoorthy, G.; Lee, S.S. Asian-Origin Approved COVID-19 Vaccines and
Current Status of COVID-19 Vaccination Program in Asia: A Critical Analysis. Vaccines 2021, 9, 600. [CrossRef]

20. World Health Organization. Evidence Assessment: Sinopharm/BBIBP COVID-19 Vaccines. Available online: https://cdn.who.
int/media/docs/default-source/immunization/sage/2021/april/2_sage29apr2021_critical-evidence_sinopharm.pdf (accessed
on 1 October 2022).

21. Darraj, M.A.; Al-Mekhlafi, H.M. Prospective Evaluation of Side-Effects Following the First Dose of Oxford/AstraZeneca COVID-
19 Vaccine among Healthcare Workers in Saudi Arabia. Vaccines 2022, 10, 223. [CrossRef]

22. Raosoft Sample SIE Calculator. Available online: http://www.raosoft.com/samplesize.html (accessed on 12 October 2022).
23. Adam, M.; Gameraddin, M.; Alelyani, M.; Alshahrani, M.Y.; Gareeballah, A.; Ahmad, I.; Azzawi, A.; Komit, B.; Musa, A.

Evaluation of Post-Vaccination Symptoms of Two Common COVID-19 Vaccines Used in Abha, Aseer Region, Kingdom of Saudi
Arabia. Patient Prefer. Adherence 2021, 15, 1963–1970. [CrossRef]

24. Kurdee, Z.; Al-Shouli, S.; AlAfaleq, N.; Meo, S.A.; Alshahrani, A.; Alshehri, A.; Alkathiri, N.; Bin Saiedan, S.; Alzahrani, Y. Public
Perception towards the COVID-19 Vaccine in Riyadh, Saudi Arabia. Vaccines 2022, 10, 867. [CrossRef]

25. Watson, O.J.; Barnsley, G.; Toor, J.; Hogan, A.B.; Winskill, P.; Ghani, A.C. Global impact of the first year of COVID-19 vaccination:
A mathematical modelling study. Lancet Infect. Dis. 2022, 22, 1293–1302. [CrossRef]

26. Unicef for Every Child. Immuniation. Available online: https://www.unicef.org/immunization (accessed on 8 November 2022).
27. Moghadas, S.M.; Vilches, T.N.; Zhang, K.; Wells, C.R.; Shoukat, A.; Singer, B.H.; Meyers, L.A.; Neuzil, K.M.; Langley, J.M.;

Fitzpatrick, M.C.; et al. The impact of vaccination on COVID-19 outbreaks in the United States. Clin. Infect. Dis. 2021, 73,
2257–2264. [CrossRef]

28. Jeewandara, C.; Aberathna, I.S.; Pushpakumara, P.D.; Kamaladasa, A.; Guruge, D.; Wijesinghe, A.; Gunasekera, B.; Tanussiya, S.;
Kuruppu, H.; Ranasinghe, T.; et al. Immune responses to Sinopharm/BBIBP-CorV in individuals in Sri Lanka. Immunology 2022,
167, 275–285. [CrossRef] [PubMed]

http://doi.org/10.1021/acschemneuro.0c00447
http://www.ncbi.nlm.nih.gov/pubmed/32786309
http://doi.org/10.3390/ijerph19138223
http://www.ncbi.nlm.nih.gov/pubmed/35805882
http://doi.org/10.1016/j.scitotenv.2021.148764
http://www.ncbi.nlm.nih.gov/pubmed/34252765
http://doi.org/10.3201/eid2605.190995
http://www.ncbi.nlm.nih.gov/pubmed/32027585
http://doi.org/10.1001/jama.2020.8711
http://www.ncbi.nlm.nih.gov/pubmed/32421155
http://doi.org/10.1016/j.cmi.2021.10.005
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/stay-up-to-date.html
https://ourworldindata.org/covid-vaccinations
http://doi.org/10.26355/eurrev_202112_27652
http://doi.org/10.1186/s12913-022-08379-3
http://www.ncbi.nlm.nih.gov/pubmed/35915483
http://doi.org/10.3390/vaccines10060948
http://www.ncbi.nlm.nih.gov/pubmed/35746556
https://cdn.who.int/media/docs/default-source/immunization/covid-19/strategy-to-achieve-global-covid-19-vaccination-by-mid-2022.pdf
https://cdn.who.int/media/docs/default-source/immunization/covid-19/strategy-to-achieve-global-covid-19-vaccination-by-mid-2022.pdf
http://doi.org/10.3390/ijerph191911929
http://www.ncbi.nlm.nih.gov/pubmed/36231229
http://doi.org/10.1016/j.vaccine.2022.02.039
http://doi.org/10.3390/vaccines9060600
https://cdn.who.int/media/docs/default-source/immunization/sage/2021/april/2_sage29apr2021_critical-evidence_sinopharm.pdf
https://cdn.who.int/media/docs/default-source/immunization/sage/2021/april/2_sage29apr2021_critical-evidence_sinopharm.pdf
http://doi.org/10.3390/vaccines10020223
http://www.raosoft.com/samplesize.html
http://doi.org/10.2147/PPA.S330689
http://doi.org/10.3390/vaccines10060867
http://doi.org/10.1016/S1473-3099(22)00320-6
https://www.unicef.org/immunization
http://doi.org/10.1093/cid/ciab079
http://doi.org/10.1111/imm.13536
http://www.ncbi.nlm.nih.gov/pubmed/35758860


Vaccines 2023, 11, 105 10 of 10

29. Al Khames Aga, Q.A.; Alkhaffaf, W.H.; Hatem, T.H.; Nassir, K.F.; Batineh, Y.; Dahham, A.T.; Shaban, D.; Al Khames Aga, L.A.;
Agha, M.Y.R.; Traqchi, M. Safety of COVID-19 vaccines. J. Med. Virol. 2021, 93, 6588–6594. [CrossRef] [PubMed]

30. Saeed, B.Q.; Al-Shahrabi, R.; Alhaj, S.S.; Alkokhardi, Z.M.; Adrees, A.O. Side effects and perceptions following Sinopharm
COVID-19 vaccination. Int. J. Infect. Dis. 2021, 111, 219–226. [CrossRef] [PubMed]

31. Kadali, R.A.K.; Janagama, R.; Peruru, S.; Malayala, S.V. Side effects of BNT162b2 mRNA COVID-19 vaccine: A randomized,
cross-sectional study with detailed self-reported symptoms from healthcare workers. Int. J. Infect. Dis. 2021, 106, 376–381.
[CrossRef] [PubMed]

32. Almufty, H.; Mohammed, S.; Abdullah, A.; Merza, M. Potential adverse effects of COVID19 vaccines among Iraqi population; a
comparison between the three available vaccines in Iraq; A retrospective cross-sectional study. Diabetes Metab. Syndr. Clin. Res.
Rev. 2021, 15, 6. [CrossRef]

33. Thonginnetra, S.; Tawinprai, K.; Niemsorn, K.; Promsena, P.; Tandhansakul, M.; Kasemlawan, N.; Ruangkijpaisal, N.;
Banomyong, N.; Phattraprayoon, N.; Rangkakulnuwat, P.; et al. Safety after BBIBP-CorV (Sinopharm) COVID-19 Vaccine in
Adolescents Aged 10–17 Years in Thailand. Vaccines 2022, 10, 1765. [CrossRef]

34. Zahid, M.N. Unfolding the Mild to Moderate Short-Term Side Effects of Four COVID-19 Vaccines Used in Bahrain: A Cross-
Sectional Study. Vaccines 2021, 9, 1369. [CrossRef]

35. Dar-Odeh, N.; Abu-Hammad, O.; Qasem, F.; Jambi, S.; Alhodhodi, A.; Othman, A.; Abu-Hammad, A.; Al-Shorman, H.; Ryalat, S.;
Abu-Hammad, S. Long-term adverse events of three COVID-19 vaccines as reported by vaccinated physicians and dentists, a
study from Jordan and Saudi Arabia. Hum. Vaccin. Immunother. 2022, 18, 2039017. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1002/jmv.27214
http://www.ncbi.nlm.nih.gov/pubmed/34270094
http://doi.org/10.1016/j.ijid.2021.08.013
http://www.ncbi.nlm.nih.gov/pubmed/34384899
http://doi.org/10.1016/j.ijid.2021.04.047
http://www.ncbi.nlm.nih.gov/pubmed/33866000
http://doi.org/10.1016/j.dsx.2021.102207
http://doi.org/10.3390/vaccines10101765
http://doi.org/10.3390/vaccines9111369
http://doi.org/10.1080/21645515.2022.2039017

	Introduction 
	Subjects and Methods 
	Study Design and Settings 
	Study Participants 
	Inclusion and Exclusion Criteria 
	Sample Size Calculation 
	Study Questionnaire Development 
	Ethical Statement 
	Statistical Analysis 

	Results 
	Discussion 
	Strength and Limitations 
	Conclusions 
	Study Implications 
	References

