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Background: Since the emergence of coronavirus disease 2019 (COVID-19), many people 
have been vaccinated worldwide. Despite the preventive role of vaccines, their side effects 
face disease management with challenges. This study aims to investigate the side effects of 
COVID-19 vaccination among healthcare workers in Tehran, Iran.

Methods: This cross-sectional study was conducted from April to October 2022 on 377 
healthcare workers in Tehran, Iran. Data collection was carried out through an interview by a 
researcher using a checklist assessing systemic and local side effects of COVID-19 vaccines.

Results: The mean age of participants was 36.03±10.24 years, and 68.2% were female. 
Participants experienced significantly more local (26.5% vs. 14.3%, P<0.001) and systemic 
(52.0% vs. 31.8%, P<0.001) side effects after the first dose than after the second dose. After 
the first dose, AstraZeneca (45.9%) caused significantly more local reactions than Sputnik V 
(21.7%) and Sinopharm (14.5%). AstraZeneca (83.7%) caused significantly more systemic side 
effects than Sputnik V (50.7%) and Sinopharm (14.5%). The prevalence of local and systemic 
side effects after the first dose was significantly different in terms of vaccine types (P<0.001). 
After the second dose, AstraZeneca (20.4%) caused significantly more local reactions than 
Sputnik V (12.8%) and Sinopharm (10.5%) (P<0.001). Additionally, AstraZeneca (38.8%) and 
Sputnik V (37.4%) caused significantly more systemic side effects than Sinopharm (7.9%) 
(P<0.001).

Conclusion: Most healthcare workers in Tehran experienced flu-like symptoms and local 
reactions at the injection site after vaccination against COVID-19, mainly after the first dose. 
They had more side effects after vaccination with AstraZeneca and Sputnik V, compared to 
Sinopharm. 
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1. Introduction

he coronavirus disease 2019 (COVID-19), 
caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), was 
reported for the first time in Wuhan, China 
[1]. It spread rapidly worldwide, leav-

ing many infected and expired people [2]. On January 
30, 2020, the world health organization declared it as a 
public health emergency [3]. Therefore, several policies 
were considered to reduce this health threat, including 
social distancing, lockdown, and vaccination [4, 5]. The 
vaccines were designed based on different platforms, 
including nucleic acid (Pfizer-BioNTech), protein-based 
(e.g. Novavax), viral vector (AstraZeneca and Sputnik 
V), and inactivated virus (e.g. Sinopharm) platforms [6, 
7]. Many people experienced side effects after vaccina-
tion against COVID-19, mainly included local reactions 
at the injection site or flu-like symptoms. However, it may 
rarely cause severe life-threatening consequences, such as 
anaphylactic shock [8, 9]. Post-vaccination side effects 
may delay or cause non-injection of the next dose, mak-
ing COVID-19 control challenging [10, 11]. About 155 
million COVID-19 vaccines were administered by No-
vember 13, 2022, in Iran (78% of the population received 
at least one dose, and 70% were fully vaccinated) [12]. 

Due to high exposure, healthcare workers are more sus-
ceptible to contracting COVID-19 than the general pop-
ulation. It is essential to reach the maximum vaccination 
coverage in this group. Therefore, they were prioritized 
to receive vaccines [13]. Like for the general population, 
the most injected vaccines for healthcare workers in Iran 
were AstraZeneca, Sputnik V, and Sinopharm [14]. This 
study aimed to investigate side effects of COVID-19 
vaccines on healthcare workers in Tehran, Iran.

2. Materials and Methods

Study design and samples

This cross-sectional study was conducted in Tehran, 
Iran, from April to October 2022. Following criteria 
were used for recruiting samples: healthcare workers in 
Shohadaye-Tajrish, Imam Hossein, Labbafinejad, and 
Iranmehr hospitals affiliated to Shahid Beheshti Univer-
sity of Medical Sciences, age above 18 years, willing to 
participate in the study, and receiving the first and sec-
ond doses of vaccines (AstraZeneca, Sputnik V, or Sin-
opharm). Using Cochran’s formula and according to a 
study by Babaee et al. [14] who reported a prevalence of 
side effects after the first dose of COVID-19 vaccine as 
55.6%, and considering α=5% and d=0.0556, the sample 

size was estimated to be 307. The sample size increased 
to  377 by considering a 20% sample drop. Samples were 
selected by cluster random sampling method. First, we 
considered each hospital as a cluster. Then, we obtained 
the list of eligible healthcare workers from each hospi-
tal. Finally, using a simple random method, the samples 
were selected from each hospital

Data collection instrument

Four specialists in infectious disease designed a checklist 
that assessed baseline characteristics of participants (age, 
gender, underlying diseases, profession, injected vaccine) 
and post-vaccination side effects including local reactions 
at the injection site (e.g. pain, swelling, and redness) and 
systemic side effects (e.g. flu-like symptoms, gastrointes-
tinal symptoms, neurological symptoms, cardiovascular 
symptoms, dermatological symptoms, and anaphylaxis). 
The checklist was completed by a researcher in the work-
place of samples through an interview.  

Statistical analysis

Data were processed in SPSS software, version 23 
(SPSS Inc. Chicago, IL, USA). The significant level 
was set at 0.05. Data were reported using frequency, per-
centage, Mean±SD. Post-vaccination side effects were 
compared between groups (based on age, gender, and 
vaccine types) using the chi-square test. The prevalence 
of side effects was compared between doses of vaccines 
using the McNemar test.  

3. Results

Baseline characteristics of the participants

The mean age of participants (n=377) was 36.03±10.24 
years (ranged 18-70 years), and 68.2% were female. 
Most of the participants were physicians (30.2%) and 
nurses (33.1%). Most of them had no underlying diseas-
es (95.8%). In those with underlying diseases, the most 
prevalent underlying disease was immunocompromised 
condition (2.1%), followed by diabetes mellitus (1.9%), 
malignancy (0.5%), and asthma (0.3%). Additionally, the 
participants were vaccinated with Sputnik V (53.8%), 
AstraZeneca (27.6%), and Sinopharm (20.2%). Table 1 
presents the baseline characteristics of the participants.

Post-vaccination side effects

Table 2 shows the prevalence of post-vaccination side 
effects based on received doses. Participants experi-
enced significantly more local reactions at the injection 
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site (26.5% vs. 14.3%, P<0.001) and systemic side ef-
fects (52.0% vs. 31.8%, P<0.001) after the first dose 
compared to those after the second dose. Also, flu-like 
symptoms, including fever (40.1% vs. 21.0%, P<0.001), 
sweating (24.4% vs. 11.1%, P<0.001), chills (33.4% vs. 
18.0%, P<0.001), myalgia (44.3% vs. 23.1%, P<0.001), 
and headache (24.7% vs. 13.0%, P<0.001) were signifi-
cantly more common after the first dose than after the 
second dose.

Figure 1 depicts the prevalence of post-vaccination side 
effects based on age (>37 and <37 years). After the first 
dose, those aged >37 years reported more local (27.5% 

vs. 25.4%, P=0.649) and systemic (54.5% vs. 49.2%, 
P=0.300) side effects than those aged <37 years, but the 
difference was not statistically significant. After the sec-
ond dose, those aged >37 years also reported more local 
(15.0% vs. 13.6%, P=0.690) and systemic (32.0% vs. 
31.6%, P=0.940) side effects than those aged <37 years, 
but the difference was not statistically significant.

Figure 2 illustrates the prevalence of post-vaccination 
side effects based on gender. After the first dose, the 
prevalence of local (29.2% vs. 20.8%, P=0.087) and 
systemic (54.1% vs. 47.5%, P=0.233) side effects was 
higher in females than in males, but the difference was 

 Table 1. Baseline characteristics of the participants (n=377)

Variables Categories No. (%)

Age (y)

<30 133(35.3)

30-40 113(30)

40-50 103(27.3)

>50 28(7.8)

Gender
Male 120(31.8)

Female 257(68.2)

Profession

Physician 114(30.2)

Nurse 125(33.1)

Midwife 48(12.8)

Medical student 67(17.8)

Others 23(6.1)

Underlying diseases

Diabetes mellitus 7(1.9)

Thyroid diseases 5(1.3)

Malignancy 2(0.5)

Asthma 1(0.3)

Hypertension 0(0)

Renal diseases 0(0)

Hepatic diseases 0(0)

Immunocompromised condition 8(2.1)

Injected vaccines

Sputnik V 203(53.8)

AstraZeneca 104(27.6)

Sinopharm 76(20.2)
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not statistically significant. After the second dose, the 
prevalence of local (16% vs. 10.8%, P=0.186) and sys-
temic (28.3% vs. 33.5%, P=0.319) side effects were also 
higher in females than in males, but the difference was 
not statistically significant.

After the first dose, AstraZeneca (45.9%) caused more 
local reactions than Sputnik V (21.7%) and Sinopharm 

(14.5%). Furthermore, AstraZeneca (83.7%) caused 
more systemic side effects than Sputnik V (50.7%) and 
Sinopharm (14.5%). The prevalence of local (P<0.001) 
and systemic (P<0.001) side effects after the first dose 
were significantly different between vaccines (Figure 3). 
After the second dose, AstraZeneca (20.4%) caused sig-
nificantly more local reactions than Sputnik V (12.8%) 
and Sinopharm (10.5%), (P<0.001). Additionally, As-

Table 2. Comparison of post-vaccination side effects between the first and second doses

Side Effects
No. (%)

P
1st Dose 2nd Dose

Local reactions 100(26.5) 54(14.3) <0.001

Systemic side effects 196(52.0) 120(31.8) <0.001

Flu-like symptoms

Fever 151(40.1) 79(21.0) <0.001

Sweating 92(24.4) 42(11.1) <0.001

Chills 126(33.4) 68(18.1) <0.001

Myalgia 167(44.3) 87(23.1) <0.001

Headache 93(24.7) 49(13.0) <0.001

Sore throat 17(4.5) 12(3.2) 0.332

Rhinorrhea 19(5.0) 13(3.4) 0.180

Gastrointestinal symp-
toms

Nausea and vomiting 15(4.0) 7(1.9) 0.077

Diarrhea 9(2.4) 5(1.3) 0.289

Abdominal pain 7(1.9) 4(1.1) 0.508

Cardiovascular
 symptoms

Palpitations 16(4.2) 11(2.9) 0.180

Chest pain 11(2.9) 6(1.6) 0.227

Dyspnea 12(3.2) 8(2.1) 0.344

Limb thrombosis 0(0) 1(0.3) >0.999

Neurological symptoms

Seizure 1(0.3) 2(0.5) >0.999

Visual disturbances 1(0.3) 3(0.8) 0.625

Limb paralysis 1(0.3) 0(0) >0.999

Impaired consciousness 2(0.5) 3(0.8) >0.999

Speech impairment 1(0.3) 0(0) >0.999

Dermatological symp-
toms

Rash 4(1.1) 1(0.3) 0.375

Urticaria 2(0.5) 1(0.3) >0.999

Anaphylaxis 6(1.6) 5(1.3) >0.999

Variables were compared between doses using the McNemar test.
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traZeneca (38.8%) and Sputnik V (37.4%) caused sig-
nificantly more systemic side effects than Sinopharm 
(7.9%), (P<0.001).

4. Discussion

In this study, we investigated the side effects of CO-
VID-19 vaccines among healthcare workers in Tehran. 
Our results revealed that many vaccinated healthcare 
workers experienced local and systemic side effects, 
mostly after receiving the first dose. The prevalence of 
post-vaccination side effects were not significantly dif-
ferent based on age and gender. Nevertheless, there was 
a significant difference based on the vaccine type, where 

healthcare workers had side effects mostly after vacci-
nation with Sputnik V and AstraZeneca. The immune 
system mediates post-vaccination side effects. After the 
vaccine injection, the immune cells (neutrophils or mac-
rophages) detect vaccine components, which then cause 
the release of cytokines. These cytokines trigger immune 
responses expressed by systemic (fever, chills, sweating, 
headache, and myalgia) and local reactions at the injec-
tion site (pain, swelling, and redness) [15], which were 
reported in our study.

Consistent with our findings, a study in Jordan revealed 
that the first dose of vaccines had more side effects than the 
second dose [16]. However, other studies reported a higher 
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prevalence of post-vaccination side effects after the second 
dose [17, 18]. Various studies adopt different methodolo-
gies, which may lead to inconsistent results. A study by Al-
hazmi et al. showed that age was not associated with vac-
cine side effects [19], which is consistent with our findings. 
In contrast, some studies reported that post-vaccination side 
effects were more common among younger recipients [20, 
21]. The literature is contradictory about the association of 
post-vaccination side effects with gender. Some studies re-
ported that they were more prevalent among women [22, 
23], while others reported more prevalence among men [24, 
25]. Some studies indicated no association between post-
vaccination side effects and gender [26, 27]. These discrep-
ancies may be attributed to the study design and vaccine 
types in different studies.

In our study, most side effects were experienced after 
vaccination with AstraZeneca, followed by Sputnik V and 
Sinopharm, which is in line with the literature [14, 28]. Ba-
baee et al. reported that side effects were more prevalent af-
ter receiving Sputnik V (82.7%) and AstraZeneca (70.5%) 
compared to Sinopharm (37.4%) among Iranian vaccinated 
people [14]. Another study from Jordan illustrated that peo-
ple complained of post-vaccination side effects more after 
Sputnik V (50.8%) than AstraZeneca (37.4%) and Sino-
pharm (16.0%) [28]. Overall, it seems that side effects are 
related to the platform on which the vaccine was developed. 
In this way, vector-based vaccines can leave more side ef-
fects than vaccines developed by inactive viruses [29]. In 
our study, 1-2% experienced anaphylaxis following CO-
VID-19 vaccination, which is higher than in the previous 
studies [30, 31]. A study by Hwang et al. in Korea reported 
that post-vaccination anaphylaxis was extremely rare (5.8 

per 1,000,000), most of which occurred within the first 15 
minutes after the vaccination. Therefore, it is recommended 
to stay in the vaccination center for 15-30 minutes so that 
medical measures can be taken in case of anaphylaxis [31]. 

Our study had some limitations. The study reported 
post-vaccination side effects among healthcare workers 
who had more exposure to SARS-CoV-2. Their immune 
response to the virus may be different from the general 
population; therefore, the findings cannot be generalized 
to the general population in Iran. Side effects were sub-
jectively reported, which may suffer from recall bias. 

5. Conclusion

Most healthcare workers in Tehran experienced flu-like 
symptoms and local reactions at the injection site after 
vaccination against COVID-19, mainly after the first 
dose. They had more side effects after vaccination with 
AstraZeneca and Sputnik V compared to Sinopharm. 

Ethical Considerations

Compliance with ethical guidelines

The procedures were in accordance with the Helsinki dec-
laration. The study protocol was approved by the Research 
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Figure 3. Prevalence of post-vaccination side effects based on the vaccine type
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