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ABSTRACT 

Background: Since its discovery in China in 2019, the Coronavirus illness 

(COVID-19) has posed a worldwide threat. The severe acute respiratory 

syndrome coronavirus 2 is to blame (SARS-CoV-2). SARS-CoV-2 is a highly 

contagious and transmissible virus that endangers human life and health. 

Several COVID-19 vaccinations have been linked to serious side effects. To 

examine the adverse effects of the Pfizer-BioNTech vaccine among adolescents 

aged 12-18 in Saudi Arabia. Methods: Between August 2020 and September 

2021, we conducted a cross-sectional online survey among Saudi Arabian 

adolescents aged 12 to 18. An online questionnaire was employed to collect 

data. The social sciences statistical program was used to analyze the data 

(SPSS, version 27.0). Results: The research analyzed 1,599 responses from the 

online questionnaires. The study participants comprised 45.3% males and 

54.7% females. The most common symptoms that were associated with the 

first dose among the study participants included pain (39.9%), swelling 

(17.5%), redness (14.1%), warmth (13.8%), fever (16.3%), chills (9.2%), muscle 

pain (18.5%), joint pain (9.6%), headache (19.0%), and dizziness (10.7%). 

Comparison to find associations with symptoms were done with gender and 

previous diagnosis of COVID-19, the results revealed several significant 

associations with various symptoms reported by the participants (P-

value<0.05). Conclusion: The adverse effects of the Pfizer-BioNTech vaccine 

observed among adolescents in Saudi Arabia included swelling, redness, 

warmth, fever, chills, muscle pain, joint pain, headache, and dizziness. This 

study recommends a follow-up on patients with negative side effects to 

determine the severity of the symptoms and hospitalization rate. 
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1. INTRODUCTION 

Since 2002, three significant diseases have been recorded, including SARS-CoV, MERS-CoV, and the most current COVID-19 virus 

that also can be called SARS-CoV-2. The virus has caused three major epidemics of coronavirus in 2002, 2012, and 2019. The last one 

has quickly spread from Wuhan, China, in mid-December 2019 to a large world area that includes more than 197 countries 

(Alhazmi et al., 2021). Coronaviruses, which are members of the Coronaviridae family, are considered causative agents for 

respiratory infections in mammals, including bats, camels, masked palm civets, and birds. Coronavirus infection symptoms and 

tissue tropism can vary from host to host. In coronavirus infection, humans can have asymptomatic course of disease or fever, 

cough, shortness of breath, and gastrointestinal discomfort. In certain circumstances, coronavirus infections can lead to severe 

pneumonia and, eventually, death, particularly in old and immunocompromised individuals (Almaghaslah et al., 2021). To face a 

highly contagious disease, we need effective solutions, like vaccines that can help us control and prevent the spread of infectious 

diseases. Since the middle of the 20th century, several infectious illnesses and their aftermath have been successfully eradicated 

using vaccines (Elsaid et al., 2020). 

The COVID-19 pandemic had to accelerate the steps in the typically long vaccine development process as it was considered an 

emergency. Many rapid genetic platforms help uscreate vaccines quickly (Bahrani et al., 2020). Gene-based vaccinations (including 

mRNA and DNA vaccines) include genetic guidance for the cells of the vaccine recipient to produce antigen. BioNTech and Pfizer 

developed ‚BNT162b2 (Comirnaty®),‛ which is a nucleoside-modified mRNA vaccine that has been designed to prevent the spread 

of coronavirus disease 2019 (COVID-19), which is the causative agent of severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) (Bahrani et al., 2020). BNT162b2 was generated via BioN-Tech’s Lightspeed Project, which led to the clinical development of 

mRNA vaccine candidates in less than three months (Bahrani et al., 2020).  

In April 2020, Phase I/II clinical studies were started for vaccine candidates, including BNT162b2. BNT162b2 is granted a 

temporary authorization for emergency use (EUA) in the UK, dated 2 December 2020 (Bahrani et al., 2020). This license was Based 

on a rolling application including data from a global clinical study (NCT04368728) for phase III (Bahrani et al., 2020). This first 

permit was followed by a quick sequence of BNT162b2 emergency permits or approvals in numerous countries, including Bahrain, 

Canada, Saudi Arabia, Mexico, and the United States (before 14 December 2020) (Bahrani et al., 2020). Intramuscular (it is better to 

be in the deltoid muscle) administration of bNT162b2 is suggested for two 30 μg doses with a dosage interval of 21 days. 

Comprehensive COVID-19 protection must not be established until seven days after the second dosage is given (Polack et al., 2020). 

In healthy people aged 19–55 years, a strong antibody response was elicited in BNT162b2 by a non-randomized, open-label phase 

I/II trial (NCT04380701) conducted in Germany (El-Shitany et al., 2021). On 27 June 2021, the Ministry of Health in Saudi Arabia 

announced that people aged 12 – 18 can take the first dose of the COVID-19 vaccine ‘Pfizer.’ 

While extensive research has been conducted on the side-effects of both the Pfizer-BioNTech COVID-19 vaccine (BNT162b2) and 

the AstraZeneca COVID-19 vaccine (ChAdOx1 nCoV-19) among the adult population, we believe that it would be beneficial to 

carry out a similar study among adolescents living in Saudi Arabia considering the recent developments and plans to distribute the 

Pfizer-BioNTech COVID-19 vaccine (BNT162b2) to adolescents aged 12-18 in the kingdom. Adverse effects of Pfizer-BioNTech 

COVID-19 vaccine (BNT162b2) among adults: According to a study conducted by (Alhazmi et al., 2021) which had a sample size of 

515 individuals, 17% of the 25% of individuals who received the Pfizer-BioNTech COVID-19 vaccine (BNT162b2) reported 

experiencing adverse effects that range from general tiredness and discomfort at the injection site to fever and chills (Farhud & 

Zokaei, 2021).  

A study by (El-Shitany et al., 2021) in which 455 individuals took part draws a comparison between reported adverse effects 

after receiving the 1st dose of the Pfizer-BioNTech COVID-19 vaccine (BNT162b2) as well after receiving the 2nd dose of the vaccine. 

However, 122 participants reported adverse effects after the 1st dose and 202 after receiving the 2nd dose, whereas 68 reported 

adverse effects after receiving both doses of the vaccine. Local symptoms such as discomfort and redness at the injection site, as well 

as generalizedtiredness, headache, fever, and even rashes, were reported as side effects (Food and Drug Administration (FDA), 

2020). The majority mostly experienced local symptoms, including redness, soreness, and swelling at the site of injection. Followed 

by more systemic symptoms such as generalized tiredness, fever, headache, and muscle pain (Harapan et al., 2020).  

The study conducted by Riad et al., (2021) shows that out of the 877 participants who received the Pfizer-BioNTech COVID-19 

vaccine (BNT162b2), 93.1% reported experiencing adverse effects, including generalized fatigue, headache, and muscle aches, all of 

which were not as common as local symptoms at the injection site which accounted for 89.8% of reported adverse effect. Frenck et 

al., (2021) conducted a study in which 2260 adolescents received injections where 1131 received Pfizer-BioNTech COVID-19 vaccine 

(BNT162b2) while the remaining participants were given a placebo. Adverse effects were reported in both groups, although they 
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were less reported among the placebo group. Adverse effects range from local symptoms at the site of injection to fever, tiredness, 

lymphadenopathy, and appendicitis (Khan et al., 2021).  

As vaccination of the adolescent population has just been recently approved in the kingdom of Saudi Arabia, our team has 

recognized the need to conduct a study on the adverse effects resulting from the Pfizer-BioNTech COVID-19 vaccine by collecting 

and analyzing data through an online survey to interpret said data and spread awareness on the safety of the vaccine among the 

public. The objective of this study was to identify the symptoms of the Pfizer-BioNTech COVID-19 vaccine (BNT162b2) on 

adolescents aged 12-18 years living in Saudi Arabia. 

 

2. METHODOLOGY 

Study design 

Our study was a cross-sectional, online survey that was conducted in Saudi Arabia over one month from August to September 2021. 

In the middle of 2021, Pfizer- BioNTech vaccine was launched to vaccinate the 12–18-year-old population against COVID-19 in 

Saudi Arabia. An online questionnaire was developed using Google Forms that are accessible via social media to participants. In 

order to communicate among researchers and participants, an email was also created. Investigators applied strict measures to 

ensure confidentiality and viability of responses. The survey was divided into two main parts. The first part provided general 

information about participants like gender, age, chronic conditions, and the status of COVID-19. The second part focused on the 

vaccine-related COVID-19 data, such as commonly related side-effects, the time and duration of the side effects, and finally, if there 

is any need for hospitalization after receiving the vaccine. 

 

Subjects 

The study included all adolescents aged 12-18 who are vaccinated, whether a first or two doses in the Kingdom of Saudi Arabia, 

and included both genders. 

 

Inclusion criteria 

Inclusion criteria were as follows: (1) Adolescents aged between 12 years and 18 years. (2) Adolescents who live in Saudi Arabia. (3) 

Adolescents who receive eitherthe first or the two doses of the vaccine. 

 

Exclusion criteria  

Exclusion criteria included all individuals younger than 12 or older than 18, unvaccinated individuals, or those who received a 

vaccine dose other than the Pfizer-BioNTech COVID-19 vaccine are excluded. Individuals living outside Saudi Arabia are excluded. 

 

Sample size 

The sample size 384 was found to be sufficient to provide a 95% interval of confidence for a population of 5 million, with a 5 percent 

error margin. 

 

Data collection 

The main method for data collection was an online questionnaire drawn up on google forms. The questionnaire consisted of four 

sections. The first section asked the participant’s legal guardian for their consent, while the second section inquired about the 

participant’s age, gender, nationality, city, and province. The third section inquired about chronic disease status, known allergy 

status, current medications, and COVID-19 status. The fourth section inquired about adverse effects experienced by the 

participants, medications used to manage said adverse effects, and whether the participants have been hospitalized or not due to 

said adverse 

 

Statistical analysis  

The statistical package for the social sciences (SPSS, version 27.0) was used for data analysis. Age was not normally distributed and 

was summarized by the median and interquartile range (IQR). Frequency tables with correlated percentages were used for 

categorical variables. The symptoms associated with the COVID-19 vaccine were treated as outcome variables. A Chi-square test 

was done to find significance with the demography and medical history of the participants. P-values less than (0.05) were 

considered significant.  
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3. RESULTS  

A total of (1,599) response was analyzed. The minimum age was 12 years, with the median age being 16 (IQR=15-18). Of the total, 

45.3% were males. See the related sociodemographic characteristics in (Table 1). The majority (87.3%) did not have chronic diseases, 

4.8% had asthma, 2% had obesity, 1.6% had diabetes, 0.8% had arthritis, 1.2% had other chronic conditions, and 2.3% had more than 

one disease. Regarding allergy, 77.9% indicated that they do not have any known allergy, 7.8% dust allergy, 3.4% food allergy, 2% 

pet allergy, 1% drug allergy, 1.4% had other allergies, and 6.5% had different types of allergies. The majority (73.4%) were 

vaccinated with two doses, while the rest had only one dose. Prior to vaccination, 18.7% were diagnosed with COVID-19.  

 

Table 1 The sociodemographic characteristics of the participants 

Variable Number Percentage (%) 

Sex   

Male 724 45.3% 

Female 875 54.7% 

Nationality   

Saudi 1556 97.3% 

Non-Saudi 43 2.7% 

Level of education    

Elementary school 28 1.8% 

Middle school 443 27.7% 

High school 916 57.3% 

College 212 13.3% 

Province   

Makkah 415 26% 

Aseer 425 26.6% 

Riyadh 183 11.4% 

Madinah 84 5.3% 

Jizan 61 3.8% 

Najran 10 0.6% 

Hail 13 0.8% 

Al-Qasim 20 1.3% 

Tabuk 207 12.9% 

Al-Baha 65 4.1% 

Al-Jawf 8 0.5% 

Eastern 100 6.3% 

Northern 8 0.5% 

 

The participants were asked to choose the symptoms associated with the vaccine doses and to indicate which dose (first, second, 

or both) was associated with each symptom. The results are shown in detail in (Table 2 and Figure 1). Each symptom was later 

mentioned to the participants to indicate the duration (one day, two days, three days, more than three days). The details are shown 

in (Table 3).  

The symptoms were tested for significant associations with the demography, chronic diseases, allergy, and previous diagnosis 

of COVID-19. Some demography variables, in addition to chronic diseases and allergies, revealed invalid P-values due to the fact 

that they had more than 20% of the expected cell counts having values less than five. However, sex and previous diagnosis of 

COVID-19 revealed valid association results, as shown in Table 4. 

 

Table 2 The symptoms associated with the doses of the COVID-19 vaccine.  

Symptoms 
First dose Second dose Third dose 

N % N % N % 

Pain at the site of injection 461 39.9% 118 10.3% 752 65.1% 

Swelling at the site of injection 202 17.5% 141 12.3% 155 13.4% 
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Redness at the site of injection 163 14.1% 116 10.1% 96 8.3% 

Warmth at the site of injection 159 13.8% 130 11.4% 168 14.5% 

Itch 131 11.4% 94 8.2% 111 9.6% 

Fever 188 16.3% 305 26.6% 192 16.6% 

Chills 106 9.2% 200 17.5% 75 6.5% 

Muscle pain 214 18.5% 232 20.3% 277 24.0% 

Joint pain 111 9.6% 152 13.3% 153 13.2% 

Headache 219 19.0% 256 22.4% 235 20.3% 

Dizziness 123 10.7% 180 15.7% 101 8.7% 

Anxiety 70 6.1% 70 6.1% 42 3.6% 

Nausea 74 6.4% 134 11.7% 61 5.3% 

Abdominal pain 63 5.5% 87 7.6% 37 3.2% 

Vomiting 32 2.8% 47 4.1% 14 1.2% 

Diarrhea 39 3.4% 53 4.6% 27 2.3% 

Fatigue 96 8.3% 171 14.9% 80 6.9% 

Palpitation 42 3.6% 68 5.9% 24 2.1% 

Paralysis 14 1.2% 8 0.7% 4 0.3% 

Paresthesia 47 4.1% 34 3.0% 29 2.5% 

Nasal obstruction 52 4.5% 52 4.5% 26 2.2% 

Foreign body sensation at the 

throat 
38 3.3% 53 4.6% 20 1.7% 

Throat swelling and tightness 27 2.3% 37 3.2% 14 1.2% 

Difficulty breathing 39 3.4% 64 5.6% 26 2.2% 

Wheezing 27 2.3% 20 1.7% 11 1.0% 

Cough 60 5.2% 66 5.8% 18 1.6% 

Hoarseness 34 2.9% 49 4.3% 16 1.4% 

Odynophagia 39 3.4% 49 4.3% 11 1.0% 

Chest discomfort 50 4.3% 70 6.1% 25 2.2% 

Skin rash 16 1.4% 22 1.9% 7 0.6% 

None 72 6.2% 19 1.7% 67 5.8% 

 

 

 
Figure 1 The Fever symptom frequency associated with the doses of the COVID-19 vaccine. 
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Table 3 The duration of symptoms associated with the COVID-19 vaccine. 

Symptoms 
One day Two days Three days More than 3  

N % N % N % N % 

Pain at the site of injection 242 21.0% 437 38.2% 403 34.9% 233 59.6% 

Swelling at the site of injection 104 9.0% 163 14.2% 142 12.3% 92 23.5% 

Redness at the site of injection 103 8.9% 124 10.8% 94 8.1% 65 16.6% 

Warmth at the site of injection 147 12.7% 142 12.4% 87 7.5% 37 9.5% 

Itch 68 5.9% 102 8.9% 69 6.0% 58 14.8% 

Fever 244 21.1% 228 19.9% 133 11.5% 39 10.0% 

Chills 120 10.4% 121 10.6% 70 6.1% 25 6.4% 

Muscle pain 128 11.1% 210 18.3% 145 12.5% 95 24.3% 

Joint pain 80 6.9% 121 10.6% 93 8.0% 69 17.6% 

Headache 198 17.2% 194 16.9% 130 11.2% 86 22.0% 

Dizziness 121 10.5% 95 8.3% 63 5.4% 45 11.5% 

Anxiety 57 4.9% 40 3.5% 22 1.9% 30 7.7% 

Nausea 79 6.8% 68 5.9% 43 3.7% 24 6.1% 

Abdominal pain 56 4.9% 56 4.9% 35 3.0% 18 4.6% 

Vomiting 40 3.5% 33 2.9% 18 1.6% 10 2.6% 

Diarrhea 25 2.2% 42 3.7% 29 2.5% 20 5.1% 

Fatigue 62 5.4% 95 8.3% 72 6.2% 41 10.5% 

Palpitation 35 3.0% 40 3.5% 27 2.3% 18 4.6% 

Paralysis 15 1.3% 15 1.3% 7 0.6% 4 1.0% 

Paresthesia 43 3.7% 34 3.0% 19 1.6% 10 2.6% 

Nasal obstruction 25 2.2% 32 2.8% 31 2.7% 28 7.2% 

FB* sensation at the throat 26 2.3% 33 2.9% 26 2.2% 20 5.1% 

Throat swelling and tightness 21 1.8% 26 2.3% 16 1.4% 15 3.8% 

Difficulty breathing 38 3.3% 30 2.6% 22 1.9% 22 5.6% 

Wheezing 20 1.7% 13 1.1% 18 1.6% 13 3.3% 

Cough 38 3.3% 33 2.9% 29 2.5% 33 8.4% 

Hoarseness 24 2.1% 24 2.1% 23 2.0% 20 5.1% 

Odynophagia 22 1.9% 23 2.0% 19 1.6% 18 4.6% 

Chest discomfort 35 3.0% 36 3.1% 32 2.8% 24 6.1% 

Skin rash 12 1.0% 15 1.3% 12 1.0% 13 3.3% 

*FB: Foreign Body 

 

Table 4 The association of symptoms with the participants’ demography 

Symptoms 
Chi-square P-value 

Sex Confirmed COVID-19 

Pain at the site of injection 0.001* 0.002* 

Swelling at the site of injection 0.005* 0.087 

Redness at the site of injection 0.044* 0.007* 

Warmth at the site of injection 0.209 0.013* 

Itch 0.041* 0.014* 

Fever 0.056 0.000* 

Chills 0.003* <0.001* 

Muscle pain 0.044* <0.001* 

Joint pain 0.999 <0.001* 

Headache 0.023* <0.001* 
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Dizziness 0.005* 0.001* 

Anxiety 0.264 0.008* 

Nausea 0.047* 0.031* 

Abdominal pain 0.217 0.004* 

Vomiting 0.770 0.011* 

Diarrhea 0.866 0.001* 

Fatigue 0.253 0.000* 

Palpitation 0.034* 0.014* 

Paralysis 0.136b 0.239b 

Paresthesia 0.056 0.269 

Nasal obstruction 0.308 0.007* 

FB* sensation at the throat 0.055 0.156 

Throat swelling and tightness 0.031* 0.241 

Difficulty breathing 0.002* 0.008* 

Wheezing 0.060 0.048* 

Cough 0.015* 0.048* 

Hoarseness 0.077 0.057 

Odynophagia 0.440 0.514 

Chest discomfort 0.001* 0.014* 

Skin rash 0.355b 0.116b 

*The Chi-square statistic is significant at the .05 level.  

b. More than 20% of cells in this sub-table have expected cell counts less than 5.  

Chi-square results may be invalid.   

 

4. DISCUSSION 

The findings from this research prove the occurrence of negative effects from the Pfizer-BioNTech vaccine among Saudi Arabian 

adolescents aged 12-18 years. Vaccines have played a significant role in preventing the spread of infectious diseases during 

pandemics throughout healthcare history (Magadmi & Kamel, 2021). Scientists believe that vaccination remains an effective 

intervention in controlling COVID-19 disease due to the lack of a proven treatment approach (Magadmi & Kamel, 2021). However, 

concerns regarding the potential risks and adverse effects of vaccines have always been on the rise (Magadmi & Kamel, 2021). 

Recent studies have observed different side effects among different populations. Moreover, the acceptance rate of COVID-19 

vaccines varies across different parts of the world (El-Elimat et al., 2021). This study aimed to contribute to world research 

regarding the adverse effects of the Pfizer-BioNTech vaccine in Saudi Arabian children aged between 12-18 years. The side effects 

experienced by different people were determined by the type of vaccine administered.  

The most common symptoms identified in previous researches include headaches, fever, tiredness, flu-like symptoms, and pain 

at the injection site (Alghamdi et al., 2021). Similar symptoms were also observed in our research among adolescents. According to 

an article, the less common side effects among study participants were breathing difficulties, drowsiness, fast heart rate, swelling of 

lymph nodes, chill, whole body aches, and chills (Alghamdi et al., 2021). Moreover, these symptoms were noticeable within 24 

hours after receiving the vaccination (Mohammed et al., 2021). However, the same study reported continuity of symptoms, 

especially among individuals experiencing pain at the site of injection, fatigue, and muscle pain (Mohammed et al., 2021).  

This study’s main results identified that most children experience negative side effects during vaccine administration, which 

subsides over time. A majority of the adolescents experienced pain, warmth, tiredness, redness, chills, and swelling at the site of 

injection (Mohammed et al., 2021). Similarly, other reports and studies regarding the effects of the COVID-19 vaccine report that the 

negative effects experienced only last for a few days among a majority of the children (Hause et al., 2021). A strong immune system 

could account for the disappearance of side effects among children compared to older adults after a few days (Alhazmi et al., 2021). 

According to this study’s research results, the second dose’s side effects were higher than those during the first dose (Alhazmi et al., 

2021). These results are similar to other research conducted by Alamir et al. regarding the side effects of the Pfizer-BioNTech 

vaccine (Alhazmi et al., 2021).  

Previous studies identified a higher prevalence of negative side effects among females compared to males (Cuschieri et al., 

2021). Similarly, our research reported that female participants had more side effects compared to their male counterparts. Gender 
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differences could account for the difference in the vaccine’s immunogenicity (Cuschieri et al., 2021). Furthermore, there was a 

significant association between the side effects experienced and the number of doses received by individuals in other studies as well 

(Alghamdi et al., 2021; Cuschieri et al., 2021). Additionally, individuals with a history of the COVID-19 disease experienced 

different side effects from individuals who had not been exposed to the SARS-CoV-2 virus (Alghamdi et al., 2021). Research results 

reveal that individuals who had previously contracted the disease manifest more negative side effects than those with no previous 

history of the disease (Alghamdi et al., 2021).  

According to previous investigations, improved immunity results in the production of inflammatory cytokines (Eller et al., 

2008). The cytokines have an inflammatory effect that may cause swelling in the muscles, vascular system, and other body tissues 

(Eller et al., 2008). The immune response among adolescents was non-inferior compared to that of young adults. Most side effects 

also occur after a few days of the second dose vaccine administration. As shown by the findings from a previous study, several 

people experienced adverse side effects in the research after getting the second vaccine dosage (Eller et al., 2008). Most people also 

experience severe allergic effects after the administration of the Pfizer-BioNTech COVID-19 vaccine (Harapan et al., 2020). Acute 

allergic reactions might develop for those allergic to the vaccine within a few minutes to an hour after the vaccine administration 

(Harapan et al., 2020). Such allergic reactions were all possible symptoms of an acute allergic reaction. The immunogenicity and 

efficacy observed among adolescents in other studies establish that Pfizer vaccine will prevent asymptomatic infections among 

children and improve community protection against COVID-19 (Eller et al., 2008).  

The safety of vaccines is constantly evaluated to identify any adverse reactions they may cause. The results of this research, just 

like the majority of the reported adverse effects of COVID-19 vaccinations, are less severe and last for only a few days. Discomfort 

at the vaccination site, fever, fatigue, headache, muscular pain, and diarrhea are all prevalent adverse effects of this medication 

(Hause et al., 2021). The likelihood that these effects may develop following immunization diverges depending on which vaccine is 

administered. Since the beginning of vaccine manufacture, individuals have raised concerns about their administration’s potential 

dangers and risks. Individuals’ level of confidence in vaccines varies widely (Khan et al., 2021). It is inclined on several factors by 

varying aspects, including their level of knowledge about vaccines, perceptions of potential risks, personal experiences, spiritual 

affiliation, or political affiliation (Khan et al., 2021). Furthermore, it has been deduced that the method individuals evaluate 

vaccination-associated hazards compared to other risks differs from how specialists do. Some adverse effects in clinical trials are 

improbable because of the low frequency with which they occur, the limited number of participants, and other research limits 

(Khan et al., 2021).  

As a result, it is critical to conduct post-marketing surveillance of these adverse effects after vaccination delivery. Following the 

completion of this investigation, the information gathered from participants indicated that the most detrimental effects of the 

vaccination were recorded after the second dose. Headaches, flu-like symptoms, fever, and exhaustion are among the most 

prevalent side effects of injection site discomfort and headaches. Tachycardia, fatigue, trouble breathing, joint distress, chills, and 

sleepiness are among the less common adverse effects of the vaccine (Eller et al., 2008). Chest discomfort, obstruction of the nasal 

cavity, odynophagia, and other rare adverse effects have also have been reported. It was shown that people were more likely to 

have these symptoms after the second vaccination, although discomfort at the injection site was more prevalent among those over 

16 years of age. These findings agreed with the ‚FDA Fact Sheet for Recipients and Caregivers‛ (Abdul & Mursheda, 2020). On the 

other hand, regarding the information on the fact sheet, ‚the most common adverse reactions, which include pain at the point of 

injection, fatigue and headaches, muscle and joint ache and chills, as well as elevated body temperature, could last for several days 

and were more severe after the subsequent shot. In light of the immune system’s reaction, this discovery might be interpreted in 

many ways.  

A study has revealed that inflammatory cytokines produced by the immune system may cause swelling in the vascular system, 

muscles, and other body tissues (Riad et al., 2021). This might also be why most side effects manifest after a few days and after the 

second dose. The investigation indicated that the Pfizer-BioNTech COVID-19 vaccination might have the potential to cause a severe 

allergic response in certain people (22.1%) (Riad et al., 2021). Following the administration of the vaccination dosage, an acute 

allergic reaction might develop within a few minutes to an hour for those allergic to the vaccine (Riad et al., 2021). Such allergic 

reactions were all possible symptoms of an acute allergic reaction. As shown by the findings, several people experienced adverse 

side effects in the research after getting the second vaccine dosage (Riad et al., 2021).  

The study found that after the second dosage, the proportion of those experiencing adverse side-effects rose dramatically. This 

study’s findings contrasted what was found by (Polack et al., 2020) who found that injection site discomfort patients who reported 

experiencing detrimental signs after two dosages of the vaccination were substantially identical to those after the first dose of the 

vaccine (Shakoor et al., 2021). However, the outcomes of both this trial and their investigations were similar in terms of swelling 
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and soreness at the injection site (Shakoor et al., 2021). Other studies also found that systemic adverse effects linked with vaccines 

were more prevalent among younger persons and after the subsequent vaccination dose.  

 

Strengths 

This research made useful contributions to identifying the Pfizer-BioNTech vaccine’s adverse effects among children between 12-18 

years. Therefore, this study becomes among the first studies that comprehensively describe the negative side effects of COVID-19 

vaccines. Furthermore, this research significantly contributes to the increased acceptance rates of COVID-19 vaccines globally. The 

study results reveal that most people experience short-lived side effects during administration and a few days after vaccination. 

 

Limitations 

Our study only focused on the short-term negative side effects of the Pfizer-BioNTech vaccine. The study should have included a 

broader scope to cover medium-term and long-term symptoms of the Pfizer-BioNTech vaccine. Additionally, the study participants 

included in the research were small. It would have been more effective and accurate to include a larger sample that represents the 

entire population. Another limitation is that the study only included adolescents aged 12-18 years and participants from Saudi 

Arabia. Including participants across all age groups and races would have been more practical because they would have been a true 

representation of the world’s population. 

 

5. CONCLUSION AND RECOMMENDATIONS 

This study identified the most common negative side-effects of the Pfizer-BioNTech vaccine among children aged 12-18 years in 

Saudi Arabia. The research concluded that the most common side-effects experienced lasted only for a few days among a majority 

of the study participants. The common negative side-effects included pain, headache, dizziness, redness, itchiness, swelling, and 

diarrhea. Furthermore, these effects were experienced more during the second dose of the vaccine as compared to the first dose. 

Only a small percentage of the children were hospitalized due to the side effects of the Pfizer-BioNTech vaccine. The data revealed 

from this study is useful to help increase the confidentiality and acceptance rate among the public to receive the Pfizer-BioNTech 

COVID-19 vaccine. Most of the side effects of the Pfizer-BioNTech vaccine are widely accepted as common vaccination effects. The 

results from this study reveal a correct observation of the population due to the consistency with other related researches. 

Moreover, the side-effects recorded in this study were in line with Pfizer’s fact sheet.  

This study recommends the evaluation of medium and long-term side effects of the Pfizer-BioNTech vaccine since we only focused 

on the short-term negative effects. Additionally, we recommend the inclusion of a larger population during further studies for more 

practical and accurate research results that represents the entire population. In conclusion, our study recommends a follow-up on 

patients with negative side effects to determine the severity of the symptoms and hospitalization rate.  
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