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A B S T R A C T   

Background: The decreasing prevalence of COVID-19 has highlighted the value of vaccinations. 
CoronaVac® vaccine was one of the most widely used vaccines in Indonesia, in other Southeast 
Asian countries, as well as in Latin America. However, to date the safety and side effect profiles of 
CoronaVac® vaccine among the Indonesian population have not been reported. 
Objective: In this study, the CoronaVac® safety profiles were determined in a community of a 
public health center in North Jakarta, Indonesia. 
Method: This is a descriptive cross-sectional questionnaire-based study on vaccine side effects as 
recorded in the yellow form (MESO). Patients (n = 300) who received CoronaVac® vaccinations 
between July and August 2021 were enrolled. SPSS was used to analyze the descriptive data. 
Results: Most respondents were women (72.7 %) between the ages of 17 and 21 years. A signif
icantly (p = 0.009) positive correlation was established between the vaccine side effects (namely 
pain at the injection site) with the female gender. Other side effects such as fatigue (p = 0.034) 
and headache (p < 0.001) were also correlated with disease comorbidity. 
Conclusion: Overall, the side effects following the first and the second doses were generally mild 
and included fever, pain in the injection area, fatigue, headache, drowsiness, diarrhea, cough, and 
nausea. Regarding vaccine efficacy, CoronaVac® confers better protection following the second 
dose administration where the percentage of respondents affected with COVID-19 (26.7 %) 
decreased to only 20.3 % following the second dose.   

1. Introduction 

Coronavirus disease 2019 (COVID-19) is a highly contagious viral infection caused by severe acute respiratory syndrome coro
navirus 2 (SARS-CoV-2) that, since being declared a global pandemic on March 11th, 2020 by the World Health Organisation (WHO), 
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has ravaged many countries and has overwhelmed the health care systems [1]. In Indonesia, as of February 27, 2022, there were 5.5 
million cases and more than 140.000 deaths; On January 21, 2023, there were 13.5 million cases with 160.777 deaths [2–4], pushing 
the Indonesian government to undertake several lockdowns in many regions of the country [4] as was similarly seen in many other 
parts of the world. 

In response to the COVID-19 pandemic, several vaccines have been developed and are distributed globally. The different types of 
vaccines include the mRNA vaccines as well as the adenoviral-based vaccines. The mRNA vaccines are: 1) Comirnaty® (Pfi
zer—BioNTech) and 2) Spikevax® (Moderna—NIAID), while the adenoviral-based vaccines are known as either: 1) Vaxzevria® 
(University of Oxford—AstraZeneca) or 2) Jcovden® (Janssen Pharmaceuticals) [5], along with CoronaVac® (Sinovac Biotech) [6]. 

Vaccine efficacy varies based on the types; for example, CoronaVac® is reported to confer a 51 % efficacy in preventing COVID-19 
infections [7]. A study showed that following CoronaVac® vaccination, the risk of an individual being tested positive for COVID-19 is 
1.19 % and 0.97 %; these rates are higher compared to mRNA and BNT162b2 vaccines [8]. 

Administration of any vaccines is often associated with side-effects, which can be mild, moderate or severe. As with almost all other 
vaccines use, side effects both mild and moderate, are common [7,10]. More importantly, the side effect profiles following vaccination 
significantly vary depending on vaccine types. Some side effects reported by individuals who received the AstraZeneca® vaccine 
include shoulder pain, right axillary lymphadenopathy, paroxysmal ventricular arrhythmia, and right leg paresthesia [9]. The WHO 
recommended using CoronaVac® vaccines for individuals 1) age greater than 18 years old and less than 60 years old, 2) without 
history of anaphylaxis or acute febrile illness, 3) receive anticoagulant and 4) in pregnancy and breastfeeding [10]. However, severe 
side effects of CoronaVac® have been reported in two patients from Thailand who experienced vasculitis post-vaccination [11] 
indicating that vaccine side effects are unique to the recipient. Another case, also in Thailand, reported a rare incidence of shoulder 
pain (SIRVA) which may be attributed by an incorrect injection technique [12]. 

The most common but least worrying side effect is pain at the injection site [13]. Following COVID-19 vaccination, some in
dividuals may experience redness and minor swelling at the injection site as well as fever [13,14]. In some individuals, fever, which 
usually resolves within a day or two, may appear only after the second dose [13]. 

In Indonesia, government public health clinics or “Puskesmas” are responsible for monitoring and reporting of all drug side effects 
including vaccines. Nevertheless, to date, limited report is available on the side effects of COVID-19 vaccinations administered at the 
Public Health Center, especially in North Jakarta. It is interesting to note that although the local newspapers in Indonesia largely 
reported that CoronaVac COVID-19 vaccine is 85 % effective [15], the high mortality rates in the country have indicated a different 
possibility. Nevertheless, to date, there is very limited study that have investigated vaccine side effects in Indonesia [13]. 

In a study, the researchers found that the female gender tend to experience more side effects although they have not investigated 
vaccine efficacy (approximately 30 %), although the percentage of female (67.6 %) were higher (32.5 %) than male in that study [13]. 
Therefore, this study is designed to fill in this gap in order to better facilitate the use of CoronaVac® vaccine in Indonesia. 

2. Method 

Ethical approval 

Ethical approval (0393–21.393/DPKE-KEP/FINAL-EA/UEU/XI/2021) was obtained from the Esa Unggul University Ethics Com
mittee. The approval complied with the Declaration of Helsinki. Written informed consents were obtained from individuals who 
received CoronaVac® vaccinations at the Public Health Center based on the inclusion/exclusion criteria described above, prior to the 
interview. The questionnaire was randomly administered to all patients who came to the study site and received CoronaVac® vac
cinations between July and August 2021 based on the inclusion/exclusion criteria. 

2.1. Data collecting and handling 

Data included patient’s identity, the type of vaccine used, and the incidence of perceived side effects. Patients who have just 
received the COVID-19 vaccination were monitored for 3–10 days to determine if there were any side effects. Data processing was 
conducted by classifying the side effects into various adverse drug reaction (ADR) categories, including Very Likely/Highly Probable, 
Possibly/Probable, Quite Possible/Possible, Doubtful/Doubtful. Vaccine side effects were reported by using the adverse events yellow 
form (MESO) used in public health centers. The SARS-CoV-2 infection was confirmed by a polymerase chain reaction (PCR) test result. 

The MESO forms provide questions about Adverse Events Following Immunization (AEFI) following COVID-19 vaccine adminis
tration, based on the Ministry of Health, Indonesia (Appendix 1). The data was analysed by using Microsoft Excel 2017 and an SPSS 25 
software (version 25). 

2.2. Study design and statistical analysis 

This is a cross-sectional study conducted among individuals who received CoronaVac® vaccination in the Public Health Center, 
Cilincing District, North Jakarta between July and August 2021. Inclusion criteria were patients eligible for vaccination and those who 
received two doses of the CoronaVac® COVID-19 vaccination (within 2 weeks) at the study site. Exclusion criteria were patients who 
have previous histories of comorbidities. Prior to the study, the questionnaire was validated by three experts in a pilot study (n = 20). A 
reliability test was conducted as indicated by a Cronbach alpha value. Subsequently, the survey was started on 300 respondents who 
fulfilled the inclusion criteria. Chi-squared was used to analyze vaccine side effect based on the BMIs. The same statistical test was also 

D.L. Ramatillah et al.                                                                                                                                                                                                 



Heliyon 10 (2024) e30087

3

used to examine the differences between vaccine side effect and age group. 

3. Results 

Based on the interviews conducted during the study period, 300 respondents who met the inclusion criteria and signed the written 
informed consents were enrolled. The majority (72.7 %) were females and in the age range of 18–21 years old (91.8 %). As for the 
educational level, the majority (76 %) were in senior high school (Table 1). The 25-question items yielded a Cronbach value of 0.703 
indicated that there was a good internal consistency. 

Although the majority (n = 287) of the participants did not report any comorbidities, 13 individuals experienced some issues 
including asthma, autoimmune disease, and hypothyroidism (Table 1). Most respondents have a normal BMI, while almost 20 % were 
underweight (Table 1). 

There was a significant correlation (p = 0.007) between fatigue and BMI, where normal BMI showed the largest significance 
different between “yes” and no fatigue (Table 2). Although fatigue is normally associated with obesity [16,17], most of our population 
had normal BMI. Nevertheless, it is plausible that age effect also influences the positive significance value since the majority (91.8 %) 
of the respondents in our study were of the young age group (18–21 years) and tend to be involved in many physical activities as well. 

The most frequent side effects following two doses of CoronaVac® vaccine were fever, pain at the injection area, and drowsiness 
(Fig. 1). Most individuals received analgesic-antipyretic drugs, namely Paracetamol® (Fig. 2), while some individuals also received 
anti-diarrhea agents such as Diatabs®. 

Interestingly, females tend to complain having experienced more pain at the injection site (p = 0.009) (Table 3). 
Many patients experienced some fever after receiving CoronaVac® vaccination (Table 4). 
Approximately 26.67 % of participants had COVID-19 after the first dose of CoronaVac® although a lower percentage (20.33 %) 

had the infection after the second dose (Fig. 3) (p = 0.000). 
There was a significant correlation (p = 0.013) between fever, as a side effect and the age (Table 5). This phenomenon may be 

contributed by the fact that the majority (91.8 %) of the respondents were of the young age group (18–21 years) who tend to be 
involved in many physical activities. Additionally, CoronaVac® may confer both local and systemic side effects such as fatigue, 
headache, fever, localized pain and tenderness at the vaccination site, all of which can last several days. Nevertheless, to date, there 
was no published data on the side effects of COVID-19 vaccine associated with physical activity/exercise for comparison. 

In terms of fever frequency, there was a high prevalence of fever (45 %) in our population. Two previous surveys conducted in 
Indonesia which investigated the general prevalence of the CoronaVac® side effects reported lower fever percentage of 1.5 % [18] and 
14.8 % [19]. It is plausible that the high prevalence seen in our study is contributed by the fact that the respondents tend to have higher 
adverse events following immunisations (AEFI) and are more likely to report as compared to the general prevalence. Additionally, 
another prominent factor seen in our study was the time the study was conducted. Previous reports were conducted during the 
lockdown imposed by the government, where individuals were put under limited activities. Therefore, many individuals have worked 
from home. Subsequently, the population were allowed go out to work which contribute to a higher fever rate since more activities are 

Table 1 
Participants’ demographics data.  

Participants’ Demographics Data N (%) 

Gender 
Male 82 (27.3) 
Female 218 (72.7) 
Age (years) 
[18–21] 275 (91.7) 
[22–26] 20 (6.7) 
[27–41] 5 (1.6) 
BMI 
Underweight (<18.5) 59 (19.7) 
Normal (18.5–24.9) 196 (65.3) 
Overweight (25.0–29.9) 33 (11.0) 
Obese (>30) 12 (4.0) 
Level of studies 
Junior High School 1 (0.3) 
Senior High School 228 (76.0) 
Vocational High School 8 (2.7) 
Associate degree 7 (2.3) 
Bachelor degree 55 (18.3) 
No Education 1 (0.3) 
Comorbidities 
Gastritis 1 (0.3 
Anemia 1 (0.3) 
Hypothyroid 2 (0.6) 
Asthma 6 (2.0) 
Autoimmunity 3 (1.0) 
Without Comorbid 287 (95.7)  
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conducted outside the home as well as increasing the possibility of close contacts. This factor may affect the higher fever occurrence as 
seen in our study. Additionally, with time and better knowledge of the disease, there is also higher awareness and higher incidence of 
reporting. 

Table 2 
Correlation between BMI and CoronaVac® vaccine side effects.  

Vaccine Side Effects Frequency (n = 300) N (%) p-value* 

Obese Overweight Normal Underweight 

Fever Yes = 2 (0.7) Yes = 9 [3] Yes = 117 [39] Yes = 9 [3] 0.071 
No = 9 [3] No = 20 (6.7) No = 127 (42.3) No = 7 (2.3) 

Cough Yes = 1 (0.3) Yes = 0 Yes = 9 [3] Yes = 1 (0.3) 0.320 
No = 10 (3.3) No = 29 (9.7) No = 235 (78.3) No = 15 [5] 

Pain at the injection site Yes = 4 (1.3) Yes = 13 (4.3) Yes = 105 [35] Yes = 7 (2.3) 0.978 
No = 7 (2.3) No = 16 (5.3) No = 139 (46.3) No = 9 [3] 

Fatigue Yes = 7 (2.3) Yes = 10 (3.3) Yes = 54 [18] Yes = 6 [2] 0.007* 
No = 4 (1.3) No = 19 (6.3) No = 190 (63.3) No = 10 (3.3) 

Headache Yes = 1 (0.3) Yes = 0 Yes = 27 [9] Yes = 1 (0.3) 0.227 
No = 10 (3.3) No = 29 (9.7) No = 217 (72.3) No = 15 [5] 

Nausea Yes = 1 (0.3) Yes = 2 (0.7) Yes = 5 (1.7) Yes = 0 0.128 
No = 10 (10.3) No = 27 [9] No = 239 (79.7) No = 16 (5.3) 

Drowsiness Yes = 6 [2] Yes = 11 (3.7) Yes = 84 [28] Yes = 7 (2.3) 0.446 
No = 5 (1.7) No = 18 [6] No = 160 (53.3) No = 9 [3] 

Diarrhea Yes = 1 (0.3) Yes = 0 Yes = 17 (5.7) Yes = 1 (0.3) 0.401 
No = 10 (3.3) No = 29 (9.7) No = 227 (75.7) No = 15 [5] 

Chi-squared tests*. 

Fig. 1. Side effect profiles reported for CoronaVac®.  

Fig. 2. Drugs administered to overcome CoronaVac®’s side effects.  
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4. Discussion 

To our knowledge, our study is the first large scale study on CoronaVac® side effects and efficacy in a local community in Indonesia. 
Most side effects experienced by the local populations were similar to that reported by the WHO as pain at the injection site, headache, 
fatigue, muscle aches [20]. Meanwhile, in a study on the CoronaVac® vaccination in Turkey, the side effects most often reported were 
muscle pain, pain around the injection area, fatigue, arthritis, changes in appetite, allergies and fever [21]. Compared with another 
study from Turkey, the side effect from CoronaVac® tend to be similar such as injection side pain (41.5 %), fatigue (23.6 %), headache 
(18.7 %), muscle pain (11.2 %) and joint pain (5.9 %) [22]. A study from Malaysia showed that CoronaVac® vaccine tend to cause 
more side effects than that seen for Pfizer-BioNTech and AstraZeneca [23]. 

Zhang et al. reported that the most common symptom was pain at the injection site reported by four (17 %) participants who 
received 3 μg, five (21 %) who received 6 μg and one (4 %) in the placebo group on days 0 and 14 vaccination. In comparison, three (13 

Table 3 
Correlation between gender and side effects of CoronaVac® vaccine.  

Side Effects of CoronaVac® Frequency (n = 300) N (%) p-value 

Male Female 

Fever 39 [13] 98 (32.7) 0.698 
Cough 6 [2] 5 (1.7) 0.076 
Pain at the injection site 25 (8.3) 104 (34.7) 0.009* 
Fatigue 26 (8.7) 51 [17] 0.181 
Headache 7 (2.3) 22 (7.3) 0.828 
Nausea 3 [1] 5 (1.7) 0.688 
Drowsiness 25 (8.3) 83 (27.7) 0.280 
Diarrhea 9 [3] 10 (3.3) 0.060 

Chi-squared tests*. 

Table 4 
Prevalence of comorbidities (autoimmunity, asthma, gastritis, hypothyroid, and anemia) based on CoronaVac® 
side effects.  

Vaccine Side Effects Frequency (n = 300) N (%) 

Without comorbidity With comorbidity 

Fever 130 (43.3) 7 (2.3) 
Cough 10 (3.3) 1 (0.3) 
Pain at the injection site 121 (40.3) 8 (2.7) 
Fatigue 71 (23.7) 6 [2] 
Headache 26 (8.7) 3 [1] 
Nausea 8 (2.7) 0 
Drowsiness 105 (35.0) 3 [1] 
Diarrhea 19 (6.3) 0  

Fig. 3. Infection with COVID-19 After CoronaVac® Vaccination. Note: After 1st dose 80/300 = 26.67 %; after 2nd dose 61/300 = 20.33 % (p =
0.000) as tested by chi-squared test. 
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%) participants who received 3 μg, another three (13 %) who received 6 μg and another 13 % in the placebo group reported having 
experienced similar effects on days 0 and 28 [24] indicating that pain at the injection site is rather common, even in placebo group. 
Besides pain, most patients experienced fever, followed by other common symptoms like drowsiness, fatigue, headache and diarrhea. 

In this study, most patients took painkillers such as paracetamol and non-steroidal anti-inflammatory drugs (NSAIDs) to ameliorate 
the pain experienced. Nevertheless, a study reported that the use of NSAIDs may alter antibody response to the COVID-19 vaccination 
[25]. Additionally, several studies have also reported that acetaminophen is associated with antibody blunting [26,27] making further 
research to understand vaccine side effects a necessity [27]. 

Some patients also took antidiarrheal agent like loperamide (Diatabs®). Based on the information from the National Health Service 
(NHS), diarrhea is a common COVID-19 vaccination side effect [28]. Although the cause is unknown, several publications report the 
presence of an early systemic immune response induced in humans following administration of non-adjuvanted vaccines [29,30] 
where all of the clinical studies consistently reported a slight and short-lived rise in inflammatory mediators in the blood following 
especially an increase in the levels of C-Reactive Protein (CRP) and interleukin-6 (IL-6) [29,30]. Vaccine systemic immune profile and 
link to reactogenicity which is the main step in the development of systemic symptoms is thought to occur due to the presence of 
inflammatory markers in the bloodstream. In fact, several publications have reported the nature and kinetics of inflammatory me
diators induced by vaccines and their potential correlation with reactogenicity symptoms [29]. 

CoronaVac® tend to confer a better protection after the second dose since only 20.33 % of the respondents were infected with 
COVID-19 virus as opposed to the higher percentage (26.67 %) following the first dose. A third clinical trial held in Brazil showed that 
the efficacy from CoronaVac® was generally 50.4 % although the vaccine is 100 % effective in preventing a moderate COVID-19 
infection; 77.9 % for mild cases [31,32]. According to a study investigating the efficacy of the CoronaVac®, the vaccine was found 
to have the highest efficacy (60.4 %) at 56 days after the first dose which decreased to 52.5 % after 98 days [7]. Although the gap of the 
first and second doses that the Chinese government recommended is 14 days [32], according to the health minister of Indonesia 
(HK.02/January 4, 2021) the ideal gap of the CoronaVac® vaccine should be 28 days [33–35]. The recommended gap of the first and 
second doses by the manufacturer is between 14 and 28 days [36]. In comparison, for AstraZeneca and Moderna®, the most common 
side effects of both vaccines were mild-moderate fever, sore arm, headache, drowsiness, nausea with only seven cases of cardiovascular 
problems reported following the first dose of vaccination [37]. 

Existing comorbidities (autoimmunity, asthma, gastritis, hypothyroidism and anemia) are also known to have a significant rela
tionship with the side effects (fatigue and headache). Based on the Center for Disease Control and Prevention (CDC), fatigue and 
headache are the most common side effects following the second dose (booster) of COVID-19 vaccination [38]. Vaccines contain 
antigens that may trigger an immune response to confer some protection from disease. The mediators and products of inflammation 
present in the circulation can impact other body systems to cause systemic side effects such as fever, fatigue and headache [29]. In 
addition, similar inflammatory events may also occur as a reaction towards the development of signs and symptoms of injection-site 
inflammation (pain, redness and swelling) in vaccinated individuals [29]. 

In our study, the female gender was significantly correlated with having more pain at the injection site. Similarly, another study 
conducted on an inactivated Vero Cell COVID-19 vaccine (or Covilo®) reported that females are more likely to experience soreness at 
the injection side [39]. Women are said to be more likely to experience side effects as compared to men since the female reproductive 
hormones can stimulate the production of antibodies [10]. Furthermore, males generally have more arm muscle which is the usual site 
for injection; a poor muscle mass tend to yielded more pain at the injection side [40,41]. Other than COVID-19 vaccination, women 
were also reported to experience more side effects from the effect of H1N1 influenza vaccine [42]. 

In Indonesia, normally, patients are directed to seek tertiary healthcare or the “Central COVID-19”, for proper disease surveillance 
by the government. Should they be positive for COVID-19 but remain asymptomatic with mild symptoms, a medical team will advise 

Table 5 
Correlation between Age group and CoronaVac® side effects.  

Vaccine Side Effects Frequency (n = 300) n (%) p-value 

17-21 (n = 275) 22-26 (n = 20) 27-41 (n = 5) 

Fever Yes = 120 (43.6) Yes = 12 (60) Yes = 5 (100) 0.013* 
No = 155 (56.4) No = 8 [40] No = 0 

Cough Yes = 9 (3.3)) Yes = 1 [5] Yes = 1 [20] 0.119 
No = 266 (88.7) No = 19 (95) No = 4 (80) 

Pain at the injection site Yes = 119 (43.3) Yes = 6 [30] Yes = 4 (80) 0.135 
No = 156 (56.70 No = 14 (70) No = 1 [20] 

Fatigue Yes = 72 [24] Yes = 3 [15] Yes = 2 [40] 0.392 
No = 203 (67.7) No = 17 (85) No = 3 (60) 

Headache Yes = 26 (9.5) Yes = 2 [10] Yes = 1 [20] 0.543 
No = 249 (90.5) No = 18 (90) No = 4 (80) 

Nauseous Yes = 7 (2.5) Yes = 1 [5] Yes = 0 0.506 
No = 268 (97.5) No = 19 (95) No = 5 (100) 

Drowsiness Yes = 100 (36.4) Yes = 6 [30] Yes = 2 [40] 0.876 
No = 175 (63.6) No = 14 (70) No = 3 (60) 

Diarrhea Yes = 15 (5.5) Yes = 3 [15] Yes = 1 [20] 0.084 
No = 260 (94.5) No = 17 (85) No = 4 (80) 

Chi-squared tests*. 
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for self-isolation for ten days. However, positive patients will remain in self-isolation until their tests are negative. Should patients be 
diagnosed as having moderate-severe symptoms, they need to remain in the hospital until they become COVID-19 negative [2,43]. 

A previous study conducted in Rome, Italy reported that individuals with an above-normal BMI status have lower antibody titers, 
leading to less reaction to the side effects of COVID-19 vaccination [44]. However, in our study, significant correlation was established 
only between BMI and fatigue as the vaccine’s side effects. The said phenomenon may be contributed by the fact that most of the 
respondents had normal BMI values (18.5–24.9) with a large proportion (19.67 %) being underweight (BMI <18.5). In a national 
cross-sectional population-based study (n = 29509), approximately 11.2 % Indonesians were reported to be underweight (<18.5 
kg/m2), 39.8 % had normal weight in women) while a large proportion (49.0 %) were overweight (≥23 kg/m2) and some (24.6 %) had 
classes I (25–29.9 kg/m2) and II obesities (30 or more kg/m2) (8.5 %) [45]. It is plausible that the discrepancy between our study and 
that for the national survey (which also covered city areas) is due to population geographical variation. North Jakarta, as in our study is 
closer to the beach with most individuals working as fisherman [46] and have fish as their main diet that may help maintain a leaner 
body in many individuals [47]. 

Correlation was established between CoronaVac® fever side effects with age which may be contributed by the fact that the majority 
(91.8 %) of the respondents were young (aged 18–21 years) and tend to have higher physical activities. COVID-19 vaccination may 
have local and systemic side effects, such as fatigue, headache, fever, localized pain and tenderness at the vaccination site which can 
last several days [45]. Nevertheless, to date there was no published data about the effects of COVID-19 vaccine associated to physical 
activity/exercise [48] for comparison. 

Currently, one of the requirements prior to job application in Indonesia is that the applicant must have received prior vaccination. 
In Indonesia, 18–21 ages are the age that individuals normally start working following graduation from senior high school (76 %). 
Statistics have shown that the rather early starting age is such in Indonesia due to the economic factor [48,49], which directly 
contributed to the young age samples as seen in our study. Based on the national statistics in 2020, there was a slightly higher male 
population in Indonesia (50.35 %) as opposed to only 49.65 % for female [50]. However, in our study, most (72.7 %) participants were 
females who are expected to seek for jobs by their families in order to assist with the family’s economic situation [51] since both 
genders are expected to contribute. Coincidentally, these were also young girls who fulfilled the study’s inclusion criteria during the 
study enrolment at the government public health clinics, making our data less representative which cannot be extended to the whole of 
the Indonesian population. 

5. Conclusion 

Almost all respondents who received the CoronaVac® vaccine after the administration of both doses experienced side effects such 
as fever, pain in the injection area, fatigue, headache, drowsiness, diarrhea, cough, and nausea. Almost 50 % respondents were 
administered with paracetamol. The incidence of being infected with COVID-19 after the first vaccination was rather high, where as 
many as 80 individuals reported being infected with COVID-19 following the first dose of vaccination, while 61 individuals were 
reported to be infected with COVID-19 following the second vaccination. 
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[22] A. Riad, D. Sağıroğlu, B. Üstün, A. Pokorná, J. Klugarová, S. Attia, et al., Prevalence and risk factors of CoronaVac side effects: an independent cross-sectional 
study among healthcare workers in Turkey, J. Clin. Med. 10 (12) (2021 Jun 15) 2629. 

[23] M.H. Elnaem, N.H. Mohd Taufek, N.S. Ab Rahman, N.I. Mohd Nazar, C.S. Zin, W. Nuffer, et al., COVID-19 vaccination attitudes, perceptions, and side effect 
experiences in Malaysia: do age, gender, and vaccine type matter? Vaccines (Basel) 9 (10) (2021 Oct 9) 1156, https://doi.org/10.3390/vaccines9101156. 

[24] Y. Zhang, et al., Safety, tolerability, and immunogenicity of an inactivated SARS-CoV-2 vaccine in healthy adults aged 18-59 years: a randomised, double-blind, 
placebo-controlled, phase 1/2 clinical trial, Lancet Infect. Dis. 21 (2) (2021 Feb) 181–192. 

[25] J.S. Chen, M.M. Alfajaro, R.D. Chow, J. Wei, R.B. Filler, S.C. Eisenbarth, et al., Nonsteroidal anti-inflammatory drugs dampen the cytokine and antibody 
response to SARS-CoV-2 infection, J. Virol. 95 (7) (2021 Mar 10). 

[26] J.S. Goodwin, D.S. Selinger, R.P. Messner, W.P. Reed, Effect of indomethacin in vivo on humoral and cellular immunity in humans, Infect. Immun. 19 (2) (1978 
Feb) 430–433. 

[27] E. Saleh, M.A. Moody, E.B. Walter, Effect of antipyretic analgesics on immune responses to vaccination, Hum. Vaccines Immunother. 12 (9) (2016 Sep 31) 
2391–2402. 

[28] NHS, Side effects of the coronavirus vaccines [Internet] [cited 2022 Oct 3]. Available from: https://www.nhsinform.scot/COVID-19-vaccine/side-effects-of-the- 
coronavirus-vaccines, 2022. 
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