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Abstract
Vaccines are promising strategies for controlling COVID-19; however, COVID-19 vaccine side effects play a central role 
in public confidence in the vaccine and its uptake process. This study aimed to provide evidence on the post-vaccination 
early side effects of the BBIBP-CorV (Sinopharm) vaccine. This cross-sectional survey-based study was conducted between 
November 2021 and January 2022 among recipients of the BBIBP-CorV vaccine, using a questionnaire-based survey. Our 
final sample consisted of 657 participants, including 392 women. Among the study cases, only 103 (15.7%) participants 
received one dose of vaccine, and the rest received both doses (N = 554, 84.3%). Systemic symptoms (first dose: N = 187, 
both doses: N = 128) were the most commonly reported events after vaccination, and among them, injection site pain (first 
dose: 19.3%, both doses: 12.9%) was the most prevalent adverse effect. All reporting events were mild and resolved in less 
than 3 days without hospitalization. Among the participants, females and young people aged 35–65 were more prone to 
manifest side effects (N = 169, 53.3%) after the vaccine injection. Furthermore, our results revealed that the recipients who 
were suffering from underlying diseases, including diabetes, renal disorder, and respiratory illness, reported fewer adverse 
responses after vaccination in comparison with healthy individuals. Vaccination against SARS-CoV-2 may lead to some 
adverse reactions in recipients. However, the frequency of post-vaccination early side effects differed in people, but all 
responses were slight and temporary.

Introduction

In December 2019, COVID-19 emerged as a cluster of pneu-
monia with an unknown origin in Wuhan, China. On Janu-
ary 30, 2020, the WHO classified this outbreak as a public 
health emergency due to the rapid increase in confirmed 
cases [1]. On February 19, 2020, the first cases were offi-
cially recognized in Qom city, Iran [2]. The lack of medica-
tions or vaccines, and COVID-19 transmission by asymp-
tomatic carriers, made specific public health interventions 
ineffective [1]. Hand sanitation, social distancing, and quar-
antine, at the price of less economic activity, were recom-
mended to prevent COVID-19 transmission in the early days 
of the pandemic [3]. Compared with other viral respiratory 
infections, SARS-CoV-2 appeared as a highly transmissi-
ble disease with an astronomical fatality rate [4]. On the 
other hand, natural immunity to SARS-CoV-2 from infection 
with Corona viruses is insufficient and wanes rapidly [5]. 
Hence, a vaccine was urgently required to control and pre-
vent COVID-19. The primary purpose of an effective vac-
cine is to prevent virus-mediated disease through developing 

Alireza Mohebbi and Majid Eterafi have contributed equally to this 
work.

 *	 Elham Safarzadeh 
	 E.safarzadeh@arums.ac.ir; elham.im63@gmail.com

1	 Students Research Committee, Ardabil University 
of Medical Sciences, Ardabil, Iran

2	 School of Medicine and Allied Medical Sciences, Ardabil 
University of Medical Sciences, Ardabil, Iran

3	 Social Determinants of Health Research Center, Ardabil 
University of Medical Sciences, Ardabil, Iran

4	 Cancer Immunology and Immunotherapy Research Center, 
Ardabil University of Medical Sciences, Ardabil, Iran

5	 Department of Internal Medicine, Emam Khomeini Hospital, 
Ardabil University of Medical Sciences, Ardabil, Iran

6	 Department of Microbiology, Parasitology, and Immunology, 
School of Medicine, Ardabil University of Medical Sciences, 
Ardabil, Iran

http://orcid.org/0000-0002-0203-7347
http://orcid.org/0000-0001-9445-9303
http://orcid.org/0000-0003-2328-327X
http://orcid.org/0000-0001-9014-5083
http://orcid.org/0000-0002-2314-7158
http://orcid.org/0000-0003-0509-7369
http://orcid.org/0000-0001-6160-8923
http://crossmark.crossref.org/dialog/?doi=10.1007/s00284-023-03432-8&domain=pdf


	 A. Mohebbi et al.

1 3

377  Page 2 of 10

immunity in vaccinated persons, or indirectly by reducing 
transmission among the population. In late 2020 and early 
2021, COVID-19 vaccines were licensed for widespread use 
in countries all around the globe [6].

Various SARS-CoV-2 vaccine types were developed, 
such as DNA- and RNA-based vaccines, recombinant, 
adenovirus-based vectors, and purified inactivated viruses. 
Inactivated vaccines, because of their high speed of develop-
ment, safety, and effectiveness in previous administrations 
for the prevention of viral infections such as influenza and 
polio [7, 8], became a promising strategy for COVID-19 
vaccine development.

Iran's vaccination program against COVID-19 was 
launched on February 11, 2021. BBIBP-CorV or Sinop-
harm BIBP COVID-19 vaccine was one of the first vaccines 
approved for the general Iranian population [9].

It was first approved for use in people over 18 by China's 
National Medical Products Administration on December 
31, 2020, and around 45 other countries [10]. BBIBP-CorV 
was developed by the Beijing Institute of Biological Prod-
ucts (Beijing, China) with strain 19nCoV-CDC-Tan-HB02 
(HB02). After the pre-clinical studies, the clinical trials 
phase1/2 on humans was conducted, and safety and effi-
ciency were evaluated [11]. This inactivated SARS-CoV-2 
vaccine was safe and immunogenic, in healthy adults, with 
clinical effectiveness of 79%. Significant humoral responses 
against SARS-CoV-2 were seen as early as day four fol-
lowing the initial injection, and all participants had shown 
seroconversion by day 42 [12].

Even though the vaccinations have been approved and 
are being administered to millions of people throughout the 
globe, the vaccines manufactured at a faster pace than usual 
face a risk of causing side effects [9]. There needs to be 
more information on the potential side effects of vaccines 
and what participants in vaccination programs may undergo. 
So, the current study aims to evaluate complications expe-
rienced by individuals receiving the BBIBP-CorV vaccine 
and epidemiological correlations.

Materials and Methods

Study Design

This cross-sectional survey-based study was conducted 
between November 2021 and January 2022 to estimate the 
prevalence of COVID-19 vaccine early side effects among 
recipients of the BBIBP-CorV vaccine in Ardabil province, 
Iran. A validated questionnaire comprising multiple-choice 
questions that had been created using Google Forms (Google 
Inc. Mountain View, California, USA) was utilized in the 
investigation.

Participants

Data were collected using a questionnaire-based survey, 
and before answering the questionnaire, all the partici-
pants were informed about voluntary participation and 
anonymity, then their consent was required. No monetary 
or other motivations were provided for participation in this 
study. The list of vaccinated individuals from all the vac-
cination centers in Ardabil province was used as the sam-
pling frame. Samples were randomly selected from this 
sampling frame and were subjected to questioning. The 
inclusion criteria for this study were: age over 18 years, 
having received the first dose of the BBIBP-CorV vaccine 
no more than 2 weeks prior to questioning, and meeting 
all other eligibility criteria. If a sample did not meet the 
inclusion criteria, it was replaced with another qualified 
sample." In the second phase of the study, these subjects 
were grouped into two groups receiving only the first dose 
and who received both doses.

The online questioning method was used to collect data, 
and only if it was not possible to provide the data in this 
way because of low literacy or other technical reasons, the 
questioning was done through a phone call. The partici-
pants who received the first dose and were included in the 
first phase of the study, were contacted again up to 2 weeks 
after the specified time according to the national vaccina-
tion protocol, provided that no more than 2 weeks had 
passed since their vaccination. The participants were ques-
tioned again and asked about whether or not they received 
a second dose, and in the case of a second dose vaccina-
tion, the information related to the early side effects expe-
rienced was collected with the same initial questionnaire.

The experience or lack of experience of complications 
in patients was evaluated. During a maximum period of 
3 days, the symptoms subsided in the vaccinated people. 
The intensity of the symptoms was such that none of the 
vaccinated people needed emergency intervention.

Instrument

Twenty-seven multiple-choice items created the self-com-
pleted questionnaire for this study, which asked partici-
pants about their demographics, medical histories, anthro-
pometric measurements, employment status, anamneses 
related to COVID-19, and general, oral, and skin-related 
side effects. The content validity of the questionnaire was 
examined through a panel of a medical immunologist and 
an infectious diseases specialist. The reliability of the 
questionnaire was checked before launching it to a large 
group of participants by testing and retesting the question-
naire randomly on 30 vaccinated people and calculating 
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Cronbach's alpha. The overall reliability was 0.76, repre-
senting that the questionnaire tool was reliable.

Ethical Considerations

The study was evaluated and approved by the Research Eth-
ics Committee of Ardabil University of Medical Sciences on 
4 October 2021. Before participation, each subject has given 
their informed agreement to participate online. No data were 
kept until the participant submitted their responses, and the 
participants were free to leave the study at any time without 
citing a reason.

Statistical Analysis

Data analyses were conducted using SPSS V.21 software. 
Descriptive statistics were used to present the findings, anal-
ysis of variance was used to compare quantitative data, and 
McNemar's test and chi-squared test were used to compare 
complications in two vaccination phases. Regression analy-
sis was conducted to shows the relationship between inves-
tigated variables. A P-value of 0.05 or less was regarded as 
significant.

Results

Demographic Characteristics of Participants

657 participants, including 265 (40.3%) men and 392 
(59.7%) women, were enrolled in this study. The participants 
were divided into age groups of 18–35 (N = 263, 40.03%), 
35–65 (N = 360, 54.79%), and ≥ 65 (N = 34, 5.18%) and 
according to their marital status, 484 people (73.7%) were 
married, and 173 people (26.3%) were singles. All partici-
pants had received the Sinopharm BBIBP-CorV vaccine; 
only 103 (15.7%) participants received one dose of the vac-
cine, and the rest received both doses (N = 554, 84.3%). 
According to body mass index (BMI), all the participants 
were in 4 groups, including Underweight (N = 18, 2.7%), 
Normal (N = 217, 33.0%), Overweight (N = 243, 37.0%), and 
Obese (N = 179, 27.3%). Detailed demographic information 
is shown in Table 1. The medical history of underlying dis-
eases in participants was shown in Fig. 1 and categorized 
into eight groups, including Cardiac (N = 54, 8.2%), respira-
tory (N = 24, 3.7%), diabetes (N = 51, 7.8%), Blood pres-
sure (N = 90, 13.7%), hepatic (N = 34, 5.2%), renal (N = 22, 
3.3%), cancer (N = 24, 3.7%), others (N = 92, 14%).

Reported Early Adverse Effects After Vaccine Receive

Based on our findings, all the reported early side effects 
after receiving the first dose occurred in less than 48 h 

(1.81 ± 0.98 days) after vaccination and were prolonged 
about 60  h (2.49 ± 2.24  days). Likewise, the adverse 
symptoms related to both doses were launched after 48 h 
(2.22 ± 1.59 days) and disappeared after less than 60 h 
(2.40 ± 1.82  days). According to the reported adverse 
effects, systematic symptoms that consist of the most vari-
ous signature, including body pain, fever, shivering, fainting, 
nasal drip, sore throat, and muscular spasm, was found as 
the most reported side effect (N = 187 after the first dose, 
N = 128 after both doses).  In the  following cases, local 
symptoms (N = 151, N = 98 after the first and both doses, 
respectively), neurological symptoms (N = 126, N = 110), 
gastrointestinal symptoms (N = 39, N = 15), and respiratory 
symptoms (N = 24, N = 15) were the most common reporting 
post-vaccination adverse effects respectively. Furthermore, 
the number of mentioned adverse events reported after the 

Table 1   Study participants’ demographics and general characteristics

Variable Category N (%)

Age 18–35 263 (40.03)
35–65 360 (54.79)
 ≥ 65 34 (5.18)

Sex Male 265 (40.3)
Female 392 (59.7)

Underlying diseases Yes 221 (33.6)
No 436 (66.4)

BMI Underweight 18 (2.7)
Normal 217 (33.0)
Overweight 243 (37.0)
Obese 179 (27.3)

Marital status Married 484 (73.7)
Single 173 (26.3)

Blood type A 219 (33.3)
B 150 (22.8)
O 204 (31.1)
AB 84 (12.8)

Take supplements Yes 351 (53.4)
No 306 (46.6)

Take cortone immonosupresive Yes 29 (4.4)
No 628 (95.6)

Smoke 0 588 (89.5)
1–10 (smoker) 46 (7)
 > 10
(heavy smoker)

23 (3.5)

Doses vaccine First one 103 (15.7)
Both doses 554 (84.3)

COVID-19 history Yes 235 (35.8)
No 422 (64.2)

Disease severity ICU 2 (0.89)
Non-ICU 49 (21.97)
Out- patient 172 (77.1)
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first dose injection was more than both doses. In this regard, 
the number of systematic symptoms, local manifestation, 
and gastrointestinal symptoms were statistically significant 
with a P-value of < 0.001, < 0.001, and < 0.001, respectively 
(Fig. 2).

Our result revealed that the most common adverse effect 
among the recipients after shooting first and both doses 
was injection site pain as a local manifestation (first dose: 
N = 127, 19.3%, both doses: N = 85, 12.9%). Among the 
participants who had received the first dose, headaches 
(N = 108, 16.4%) and fainting (N = 102, 15.5%), were 
among the most frequent side effects. Also, recipients 
of both doses suffered from headaches (N = 69, 10.5%) 
and fainting (N = 69, 10.5%) after vaccination. Reported 
adverse effects of the Sinopharm BBIBP-CorV vaccine are 
comprehensively presented in Table 2.

Demographic Characteristics and Early Side Effects 
After Receiving the First Dose

The frequency of post-vaccination symptoms after receiv-
ing the first dose and demographic characteristics of recipi-
ents were evaluated. Our findings revealed that recipients 
in the age group of 35–65 (N = 169, 53.3%) with a P-value 
of 0.024 and overweight persons (N = 119, 38.0%) with a 
P-value of 0.01 reported the most adverse effects signifi-
cantly after the first dose. In addition, females (N = 216, 
68.1%) showed significantly more side-effects than males 
(N = 101, 31.8%) (P-value < 0.0001). Furthermore, side 
effects after the first dose vaccination were seen commonly 
in an individual without a history of COVID-19 infection 
(N = 210, 66.2%) (P-value = 0.022). The details of the results 
are presented in Table 3. The analysis of the reported symp-
toms after the first dose showed that systemic manifesta-
tions were significantly more relevant in females (N = 133, 
71.1%) than in males (N = 54, 28.9%) (P-value < 0.0001). 

Furthermore, the incidence of local symptoms was consid-
erably higher in females (N = 110, 72.8%) in comparison to 
males (N = 41, 27.1%) (P-value 0.0001). As well, females 
showed respiratory manifestations (N = 19, 79.2%) more 
than males (N = 5, 20.8%) (P-value = 0.049). No signifi-
cant reaction was observed between gender and other side 
effects, including neurological and gastrointestinal. In addi-
tion, according to our findings, the first-dose vaccine recipi-
ents who were in the age group 35–65 showed Neurological 
symptoms (N = 73, 57.9%), Systematic symptoms (N = 99, 
51.1%), Gastrointestinal manifestations (N = 23, 59.0%), and 
Respiratory symptoms (N = 14, 58.3%) with the highest fre-
quency. The systematic ones were statistically significant, 
with a P-value of 0.046. However, local manifestation was 
found to be the most common adverse effect in recipients 
aged 18–35 (P-value = 0.020). Our analysis showed no sig-
nificant relationship between blood group type and smoke 
in participants with adverse effects after receiving the first 
dose. The results are mentioned in more detail in Supple-
mentary Table 1.

Demographic Characteristics and Early Side Effects 
After Receiving Both Doses

The evaluation of demographic characteristics and side 
effects after receiving both doses revealed that both dose-
related effects showed the same-gender manner with a high 
frequency in females (N = 149, 73.4%) in comparison to 
males (N = 54, 26.2%) (P-value =  < 0.0001). Our analysis 
demonstrated that the incidence of systemic symptoms in 
females (N = 94, 73.4%) was higher in comparison to males 
(N = 34, 26.6%) (P-value =  < 0.0001). Neurological symp-
toms also were more frequent in females (N = 85, 77.3%) 
than in males (N = 25, 22.7%) (P-value =  < 0.0001). In 
addition, local manifestations were significantly higher in 
females (N = 75, 77.5%) in comparison to males (N = 23, 

Fig. 1   Frequency of the most common underlying medical conditions 
in the participants. Among our study population, 394 people had 
underlying diseases, in which hypertension-related diseases were the 
most common and accounted for 90 (13.5%) of the total cases and 

followed by cardiac diseases 55(8.2%), diabetes 51 (7.6%), hepatic 
35 (5.2%), respiratory diseases 24 (3.6%), cancer 24 (3.6%), renal 22 
(3.3%), and others 93 (13.9%), respectively (Color figure online)
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Fig. 2   Prevalence of general side effects after the Sinopharm 
COVID-19 vaccination. Based on the analysis of data, among the 
reported adverse effects, systematic symptoms were found as the 
most reported side effect (N = 336, N = 218 after the first and both 
doses, respectively). In the following cases, local symptoms (N = 185, 
N = 117), neurological symptoms (N = 148, N = 88), gastrointesti-
nal symptoms (N = 55, N = 19), and respiratory symptoms (N = 24, 

N = 18) were the most frequent reporting post-vaccination adverse 
effects, respectively. The frequency of systematic symptoms, local 
manifestation, and gastrointestinal symptoms was more among sub-
jects who received only the first dose compared with those who 
received both doses (P-value < 0.001, < 0.001, and < 0.001, respec-
tively)

Table 2   The most common 
recorded adverse effect among 
the recipients after both first and 
second dose vaccination

Variable Category Doses vaccine

First dose N (%) Both dose N (%)

Neurological symptoms Headache 108 (16.4) 69 (10.5)
Confusion 38 (5.8) 18 (2.7)

Systematic symptoms Body pain 88 (13.4) 58 (8.8)
Fever 51 (7.8) 28 (4.3)
Shiver 35 (5.3) 18 (2.7)
Faint 102 (15.5) 69 (10.5)
Nasal drip 12 (1.8) 9 (1.4)
Sore throat 13 (2) 9 (1.4)
Muscular spasm 27 (4.1) 21 (3.2)

Gastrointestinal symptoms Nausea 23 (3.5) 9 (1.4)
Vomit 12 (1.8) 3 (0.5)
Diarrhea 9 (1.4) 2 (0.3)
No appetite (Anorexia) 11 (1.7) 5 (0.8)

Respiratory symptoms Cough 14 (2.1) 8 (1.2)
Shortness of breath 10 (1.5) 9 (1.4)

Local symptoms Injection site pain 127 (19.3) 85 (12.9)
Injection site redness 9 (1.4) 1 (0.2)
Injection site muscle spasm 12 (1.8) 12 (1.8)
Injection site warmth 18 (2.7) 6 (0.9)
Armpit pain 8 (1.2) 6 (0.9)
Local itching 9 (1.4) 5 (0.8)
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23.5%) (P-value =  < 0.0001). Also, all of the adverse effects 
had the most prevalence in 35–65 years old persons, but this 
was not significant statistically. Accordingly, other demo-
graphic features such as blood type, BMI, smoking, and 
previous history of COVID-19 represented no considerable 
relation with side effects after receiving both doses. Detailed 
information is listed in Supplementary Table 2.

Association Between BMI and Adverse Effects After 
Receiving the Vaccine

BMI of the participants who reported post-vaccination reac-
tions, including neurological, systematic, gastrointestinal, 
respiratory, and local effects after receiving the first and both 
doses, was evaluated. Our results showed that the presence 
of side effects after vaccination was not influenced signifi-
cantly by the BMI of the participants. The details of the 
results are presented in Supplementary Table 3.

Association Between Underlying Diseases and Early 
Adverse Effects After the  First Dose Receive

The existence of chronic diseases in participants who showed 
side effects after receiving the first dose of the vaccine was 
evaluated. According to our results, 145 recipients (96.0%) 
who reported local symptoms had no history of diabetes, and 

individuals with diabetes presented significantly fewer local side 
effects (N = 6, 4.0%) after the first dose injection in compared 
to non-diabetic persons (P-value = 0.048). In addition, only 8 
(6.3%) recipients who presented neurological symptoms after 
the first dose had renal disorders. Therefore, recipients with renal 
diseases reported a lower incidence of neurological manifesta-
tions than those without renal disorders. (P-value = 0.037). How-
ever, the history of other conditions, including cancer, blood 
pressure, cardiac, respiratory, and hepatic, had no significant 
role in the incidence of side effects after receiving the first dose 
of the Sinopharm BBIBP-CorV vaccine. Detailed information 
is listed in Supplementary Table 4.

Association Between Underlying Diseases 
and Adverse Effects After Both Doses Receive

The relationship between the side effects after receiving both 
the dose and the clinical backgrounds of the participants was 
analyzed. Based on our findings, recipients with a history 
of respiratory disease reported significantly fewer vaccine-
related side effects, including systematic symptoms (N = 11, 
8.6%, P-value = 0.001), gastrointestinal reactions (N = 2, 
13.3% P-value = 0.04) and respiratory symptoms (N = 2, 
13.3%, P-value = 0.043). Moreover, the participants with renal 
disorder showed fewer systematic symptoms (N = 9, 7.0%, 
P-value = 0.01) and gastrointestinal reactions (N = 2, 13.3%, 

Table 3   The comparison 
reported side effects according 
to demographic characteristics 
among study participants 
(first dose vs second dose 
vaccination)

Statistically significant values (P < 0.05) had formatted in bold

Variable Category First dose symptoms Both dose symptoms

N (%) P value N (%) P value

Age 18–35 137 (43.2) 0.024 85 (41.8) 0.167
35–65 169 (53.3) 109 (53.69)
 ≥ 65 11 (3.47) 9 (4.33)

Gender Male 101 (31.8)  < 0.0001 54 (26.6)  < 0.0001
Female 216 (68.1) 149 (73.4)

Blood type A 105 (33.1) 0.626 67 (33.0) 0.830
B 79 (24.9) 47 (23.2)
O 96 (30.3) 65 (32.0)
AB 37 (11.7) 24 (11.8)

BMI Underweight 13 (4.2) 0.01 8 (4.0) 0.24
Normal 109 (34.8) 69 (34.2)
Overweight 119 (38.0) 75 (37.1)
Obese 72 (23.0) 50 (24.8)

Smoke 0 288 (90.9) 0.253 185 (91.1) 0.388
1–10 (smoker) 20 (6.3) 12 (5.9)
 > 10 (heavy smoker) 9 (2.8) 6 (2.9)

COVID-19 history Yes 107 (33.8) 0.022 66 (32.5) 0.27
No 210 (66.2) 137 (67.5)

Disease severity ICU 2 (1.47) 0.494 0 (0.0) 0.442
Non-ICU 29 (21.32) 19 (22.6)
Out- patient 105 (77.2) 64 (77.4)
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P-value = 0.027) than percipients without renal diseases. After 
receiving both doses, there was no significant relationship 
between other underlying conditions and adverse side effects. 
Detailed information is listed in Supplementary Table 5.

Association Between Demographic Characters 
and the Probability of Adverse Effects Occurrence

The relationship between the demographic characteristics 
of recipients and the probability of the incidence of post-
vaccination adverse events was evaluated. For this purpose, 
the logistic regression analysis was performed. According 
to the results, increasing age leads to a decrease in the inci-
dence of adverse effects after receiving both the first doses 
(P-value < 0.001) and both dose (P-value < 0.05). As regards 
the age of the vaccine recipients may be a predictive factor 
in the occurrence of post-vaccination reactions. The first and 
both doses' complementary information are listed in Sup-
plementary Tables 6 and 7, respectively.

Discussion

In the current study, we aimed to assess the side effects expe-
rienced by the recipients of the Sinopharm BBIBP-CorV 
vaccine in Ardebil province, Iran, and evaluate demographic 
factors associated with post-vaccination reactions. Based on 
participants’ reports in this study, injection site pain was the 
most reported adverse effect after receiving both the first and 
both doses. However, many vaccine recipients suffered from 
headaches and fainted after injection. In the study about phases 
1 and 2 of the clinical trials for the Sinopharm COVID- 19 
vaccine, injection site pain, and fever were the most frequent 
side effects in recipients after vaccination. However, our find-
ing about injection site pain was consistent with his, but about 
fever was in contrast [13]. According to WHO assessments, 
arm/injection site pain and headache were the most common 
side effect of the Sinopharm BBIBP-CorV vaccine [14]. In 
the study of Mahmood et al., injection site pain and headache 
after shooting the first and both vaccine doses were reported 
as the most frequent side effects [15]. In a survey, half (51.4%) 
of participants who received the Sinopharm vaccine reported 
injection site pain [16]. The studies on the other vaccines, 
including CoronaVac (Sinovac), ChAdOx1 (AstraZeneca), 
and mRNA-1273 (Moderna), showed that pain in the injec-
tion site and headache were predominant side effects [17–19]. 
However, among the vaccines, localized pain and headache 
were frequently reported after injection of the adenoviral vec-
tor type vaccine (53.6%), followed by mRNA COVID-19 vac-
cines (48%) and then the inactivated type (34.8%), according 
to Rehab Magdy’s study [20]. Excitingly, many participants 
in our study suffered from faints after receiving the vaccine. 
However, there were not similar findings in other studies. Still, 

the significant associations between vaccine injection-related 
fears and indecision in COVID-19 vaccination and the frequen-
cies and severity of all the post-vaccination side effects were 
documented [21]. Also, the study by Hatmal, M.M. revealed 
that nearly half of the vaccine recipients were scared of the 
COVID-19 vaccine before receiving it [22]. Hence, fainting 
might be considered a mental reaction to vaccination that 
results from injection phobia. Furthermore, the current study 
showed that the incidence of adverse reactions was more in 
first-dose recipients in comparison to both dose ones. Similarly, 
several studies documented that the frequency of side effects 
after injection of the first dose of the Sinopharm COVID-19 
vaccine was higher than both doses [15, 23, 24]. In the study of 
Al-Zidan, an increasing number of reported side effects after 
the first dose compared to the second dose was described [25]. 
Also, according to Centers for Disease Control and Preven-
tion reports, adverse effects are higher in first-dose recipients 
than in both doses [26]. The basis of immune system response 
by secretion of various inflammatory cytokines after receiving 
a vaccine may prompt these reactions (12). According to the 
survey of participants, the adverse effects related to the injec-
tion of the first dose and both doses appeared after 24 h, and all 
the symptoms were not continued above 72 h. These findings 
was agreed with Al-Zidan’s study that showed post-vaccina-
tion adverse events launched after 1 day of the first dose in the 
majority of recipients [25]. While some studies report that the 
side effects developed during the 24 h after the vaccine injec-
tion and remained for up to 3 days in most recipients [21]. This 
discrepancy may relate to the demographic characteristics of 
vaccine recipients and sample size. Altogether, most post-vac-
cination side effects may be temporary, self-limiting reactions 
and usually resolved within 1–3 days [27].

Females in our study are more prone than males to 
manifest adverse symptoms. After the first dose injection, 
systemic manifestations, local symptoms, and respiratory 
manifestations, and after both doses, systemic signs, neuro-
logical symptoms, and local expressions were more common 
in females than males. According to similar studies, among 
the participants who received the BBIBP-CorV (Sinopharm) 
vaccine, females reported more adverse reactions than males 
after both doses [15, 21, 28]. Also, A survey of CoronaVac, 
an inactivated virus vaccine, and other types of vaccines, 
such as RNA-based COVID-19 vaccines, documented that 
females showed more side effects after vaccination than 
males [18, 29–31]. Furthermore, Gender-dependent side 
effects after receiving other inactivated virus vaccines such 
as influenza, measles-mumps-rubella combination vaccine, 
attenuated Japanese encephalitis, and attenuated Dengue 
vaccines were reported. The exact cause is unclear, but a 
more robust immune system and more cytokine and anti-
body responses in females were suggested [32]. Our findings 
show that young individuals between 35 and 65 presented 
the most adverse effects after receiving the first dose. Xia 
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et al., in the phase 1/2 clinical trial of the BBIBP-CorV vac-
cine, reported that the 18–59 years-old group was prone to 
present adverse reactions after the first injection compared 
to others [12]. Furthermore, Saeed et al., demonstrated that 
the younger adults (≤ 49 years) showed the highest fre-
quency of vaccine-related side effects (injection site pain, 
fatigue, and headache) in comparison to older age groups 
(> 49 years) [28]. Studies on different populations confirmed 
that the side effects of other types of COVID-19 vaccines 
were significantly more dominant in younger individuals 
than in the elderly [33, 34]. It was noted that the adverse 
effects in the young age group are mild to moderate, and 
serious events are rare [35]. Since younger people with age 
under 50 have a robust immune system to develop a rapid 
and extended immune response to vaccines which may lead 
to more adverse effects in contrast to elderly persons with a 
decreased immune system and reactogenicity [15].

Our results showed that participants with BMI in the 
overweight range after the first dose injection reported 
more symptoms than others. In the current study, a signifi-
cant association between BMI and the incidence of post-
vaccination side effects was not found. However, according 
to the study of Mahmood et al., individuals with a BMI in 
the underweight range were prone to present adverse effects 
after receiving Covid-19 vaccines compared to others [15]. 
In a study in Saudi Arabia, COVID-19 vaccine recipients 
with normal BMI reported more side effects [36]. This con-
troversial result seems to be related to sample size, demo-
graphic characterizations, and types of vaccines, so more 
studies are needed.

The evaluation of the correlation between underlying 
diseases and post-vaccination adverse effects after the first 
dose showed that local symptoms were significantly lower 
in diabetic participants than in non-diabetics. There are con-
troversial findings about post-vaccination side effects in dia-
betic people. However, the study of Vasilev G on COVID-
19 vaccination noted that diabetes was not a predisposing 
factor for the post-vaccination side effects incidence [37]. 
Nevertheless, in another study, diabetes mellitus type-2 was 
considered a risk factor for injection site pain after receiv-
ing the Pfizer–BioNTech COVID-19 vaccine [29]. Addition-
ally, studies revealed that the vaccine seroconversion rate 
in diabetic recipients was scarce. Zhou’s study noted that 
inactivated COVID-19 vaccines like the Sinopharm lead to 
a weak immune response and low antibody levels in diabetes 
patients [38, 39], which may describe the moderated post-
vaccination adverse reactions. At the same time, the study 
on influenza vaccine showed that the local adverse events in 
diabetic recipients were less frequently compared to the non-
diabetics control group [40]. Accordingly, neuropathy and 
sensory impairment in diabetic individuals might influence 
local sensitivity [40]. In the current study, the recipients who 
had renal disorders showed fewer symptoms of neurological 

reactions after the first dose injection and systematic and 
gastrointestinal responses after receiving both doses com-
pared to healthy recipients. In the study of Holt, the evalua-
tion of the Sinopharm COVID-19 vaccine in dialysis patients 
in the United Arab Emirates revealed that the vaccine effec-
tiveness and post-vaccination adverse events were less in 
people with renal disease than in healthy recipients [41]. 
Besides, seroconversion after vaccination was lower in the 
dialysis patients compared the general population [42]. 
According to the study on the mRNA-1273 COVID-19 vac-
cine (Moderna Biotech Spain, S.L.), recipients who suffer 
from renal disorder and dialysis patients experienced fewer 
post-vaccination adverse events [43]. Also, BioNTech/Pfizer 
mRNA vaccine recipients with renal disorders showed fewer 
systemic symptoms and local manifestations after vaccine 
injection than the control group. Moreover, the assessment 
of the antibody response to vaccination showed that dialysis 
patients had a lower titer in comparison to the health group 
[44]. Several studies noted that, in dialysis patients, impaired 
renal function leads to the accumulation of uraemic toxins 
and nitrogenous substances, which might influence immune 
system functions, and, consequently, moderate immune 
response following vaccination [45, 46]. In addition, system-
atic and gastrointestinal presence is low in recipients with 
respiratory disease after both dose injections. There was evi-
dence of immune system weakness in patients with chronic 
respiratory disease that results from increasing exhausted 
T cells, T regulatory cells, and myeloid-derived suppressor 
cells [47, 48]. Hence, diminished response to the COVID-
19 vaccine might decrease post-vaccination side effects in 
the recipients with respiratory disease. Altogether, stud-
ies showed that weakened immune responsiveness, which 
results from chronic diseases, was supported to develop 
reduced side effects following vaccines [49].

Conclusion

The BBIBP-CorV (Sinopharm) is an inactivated vaccine 
that is one of the most used vaccines in Iran. Despite the 
vaccine's critical role in protecting people against SARS-
CoV-2, it causes some side effects after injection, such as 
local symptoms and systemic manifestation. However, these 
reactions are not severe and will wane in 3 days, but some 
people may be more prone to show post-vaccination adverse 
events, including females and young people. In addition, 
based on documents, vaccine injections in individuals with 
underlying diseases, such as renal disorders, diabetes, and 
respiratory illness, are tolerable and safe.
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