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Abstract

Background: Coronavirus disease 2019 (COVID‐19) vaccine side effects have an

important role in the hesitancy of the general population toward vaccine

administration. Therefore, this study was conducted to document the COVID‐19

vaccine side effects in our population.

Materials and Methods: An online survey‐based, cross‐sectional study was carried

out from September 1, 2021, to October 1, 2021, to document the side effects of

the COVID‐19 vaccine among the general public. The questionnaire included

participants’ sociodemographic data, type of vaccine, comorbidities, previous

COVID‐19 infection, and assessment of side effects reported by them.

Results: The majority of the participants were <20 years of age (62.2%), females

(74.9%), belonged to the educational sector (58.1%), residents of Sindh (65.7%), and

were previously unaffected by COVID‐19 infection (73.3%). Sinovac (38.7%)

followed by Sinopharm (30.4%) and Moderna (18.4%) were administered more

frequently. Commonly reported side effects were injection site pain (82%), myalgia

(55%), headache (46%), fatigue/malaise (45%), and fever (41%). Vaccine side effects

were more likely to be reported with the first dose as compared to the second dose.

On regression analysis, factors associated with occurrence of side effects included

younger age (odds ratio [OR]: 6.000 [2.065–17.431], p < 0.001), female gender (OR:

2.373 [1.146–4.914], p = 0.020), marital status (OR: 0.217 [0.085–0.556], p < 0.001),

graduate level of education (OR: 0.353 [0.153–0.816], p = 0.015), and occupation

being either retired, freelancers, or social workers (OR: 0.310 [0.106–0.909]),

p = 0.033). Previous infection with COVID‐19 (p = 0.458) and comorbidities were

found unrelated (p = 0.707) to the occurrence of side effects.
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Conclusion: The overall prevalence of local side effects was quite higher than the

systemic ones. Further large‐scale studies on vaccine safety are required to

strengthen public confidence in the vaccination drive.
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adverse effects, COVID‐19 vaccine, postvaccination symptoms, SARS‐CoV‐2 vaccine,
vaccine side effects

1 | INTRODUCTION

With over 250 million cases,1 the coronavirus disease 2019 (COVID‐19)

pandemic had virtually brought the entire world to a standstill and

created a massive public health emergency. The global vaccination drive

against the deadly viral disease has provided a sliver of hope for a return

to normalcy, and since early 2021, more than 7.5 billion vaccine doses

have been administered worldwide.1

The World Health Organization (WHO) approved several

vaccines for use, and many are under trial.2,3 Messenger RNA

(mRNA) vaccines such as Pfizer‐BioNTech (BNT162b2) and Moderna

(mRNA‐1273), inactivated vaccines such as Sinopharm and Sinovac,

and Adenovirus vector‐based vaccines such as Sputnik V (Gamaleya)

and AstraZeneca (AZD1222 Vaxzevria) are among those that the

WHO has finalized and readily available across the world via the

COVAX vaccine‐distribution program.2,4 In addition to the vaccines

mentioned, the single‐dose viral‐vector‐based vaccine CanSinoBIO

(Ad5‐nCoV) (also called PakVac due to local production) is available

to the public above the age of 12 in Pakistan.5 According to the

National Command and Operation Center (NCOC), more than 120

million vaccine doses have been administered in Pakistan.5

Despite approvals by concerned authorities and the apparent

protection provided by vaccines, fears regarding their safety are still a

concern. Despite their availability, inoculation's short‐ and long‐term side

effects have increased vaccine hesitancy in many parts of the world.

Large‐scale surveys and meta‐analyses had predicted widespread vaccine

hesitancy due to concerns regarding a potential COVID‐19 vaccine's

safety and possible side effects.6–8 A study across seven European

countries showed that nearly 55% of the participants who showed

vaccine hesitancy cited fear of side effects as their main reason.9 Parents

were hesitant to allow COVID‐19 vaccination for their children due to

anxiety associated with vaccine side effects.10 Other studies have

reported that the general population will be more willing to get

vaccinated if the fear of side effects is addressed.11 A study in China

also affirmed that the side effects remain a significant cause of concern

for the general population, primarily the inactivated vaccines.12 More

recently, surveys targeting various sociodemographic cohorts have shown

persistent vaccine hesitancy. Although the ratio is declining, nearly 10% of

the population was hesitant about or not getting the vaccine in

Thailand.13 In Saudi Arabia, a cross‐sectional study confirmed that fear

of side effects was the major driving factor behind vaccine hesitancy.14

On the other hand, 31.5% of parents in Italy were hesitant in

vaccinating their children,15 and 25% of young adults also expressed

their hesitance in receiving a COVID‐19 vaccine.16 The fast‐paced

approval process allowed reasonable doubt to be cast upon whether

an adequate time for safety trials and assessment was allocated to

these vaccines before being made public. The influence of political

agendas on such trials was associated with the lower willingness

of the general public to voluntarily inoculate themselves with a

COVID‐19 vaccine.9,11,17

Before the COVID‐19 pandemic, WHO had already included

vaccine hesitancy among the Top 10 threats to public health in

2019.18 Pakistan has a well‐established precedent of widespread

hesitancy toward polio vaccines.19 Due to this, the acceptability of

COVID‐19 vaccines in Pakistan is of utmost importance and possibly

linked with its potential side effects. Therefore, this study aims to

collect and document empirical data for vaccine side effects in the

general population of Pakistan.

2 | METHODS

2.1 | Study design, participants, and protocol

An online survey‐based, cross‐sectional study was carried out from

September 1, 2021, to October 1, 2021, to estimate the prevalence

of COVID‐19 vaccine side effects among the general population of

Pakistan. A self‐administered online survey was circulated via social

media platforms (i.e., Facebook, WhatsApp, Instagram, and Twitter).

After an extensive literature search on PubMed/Medline,

Embase, and Google Scholar, the questionnaire enlisted commonly

reported side effects. While designing the study, Strengthening the

Reporting of Observational Studies in Epidemiology (STROBE)

guidelines for cross‐sectional studies were followed.20 The question-

naire consisted of four sections:

‐ Sociodemographic details of participants, including gender, age,

marital status, education level, occupation, monthly household

income, and the region of residence.

‐ Vaccine‐related data: the COVID‐19 vaccine received and the

date of dosages.

‐ Medical histories such as comorbidities, previous COVID‐19

infection, and the time between vaccination and infection.

‐ The side effects of the COVID‐19 vaccine after the first or the

second dose, severity, and duration (<1, 1–6, 6–24, >24 h),

respectively.
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TABLE 1 Baseline and demographic characteristics of the study
population (n = 434)

Variables Characteristics Frequency Percentage

Age (in years) <20 270 62.2

21–30 141 32.5

30 above 23 5.3

Gender Male 109 25.1

Female 325 74.9

Marital status Single 402 92.6

Married 29 6.7

Divorced/widowed 3 0.7

Education level Graduate 60 13.8

Secondary/higher‐secondary 116 26.7

Undergraduate 258 59.4

Monthly

household

income (PKR)

<20,000 75 17.3

<50,000 69 15.9

<100,000 87 20.0

100,00–200,000 101 23.3

>200,000 102 23.5

Occupation Enterprise or institution

workers

17 3.9

Healthcare worker 17 3.9

Others (freelancers, retirees,

and social workers)

55 12.7

Teachers/students 252 58.1

Unemployed 93 21.4

Region Sindh 285 65.7

Punjab 135 31.1

Khyber Pakhtunkhwa 12 2.8

Balochistan 2 0.5

Previously

infected with

COVID‐19

Yes 106 24.4

No 318 73.3

Infected after vaccine 10 2.3

Type of vaccine

administered

Astrazeneca 10 2.3

Cansino 19 4.4

Johnson & Johnson 1 0.2

Moderna 80 18.4

Pakvac 5 1.2

Pfizer 17 3.9

Sinopharm 132 30.4

Sinovac 168 38.7

Sputnik 1 0.2

Sputnik V 1 0.2

Comorbidities None 344 79.3

Yes 90 20.7

Note: Data are presented as frequency and percentages.

The listed side effects were obtained from existing studies21–23

and consulting public health specialists. These were divided into

general (myalgia, malaise, fever, headache, chills, arthralgia, nausea,

vomiting, abdominal pain, chest tightness); oral (xerostomia, swollen

lips, taste disturbances, tongue‐tingling, cheilitis, bleeding gingiva,

ulcers, halitosis), and dermatological side‐effects (injection site pain,

swelling or redness, lymphadenopathy, blisters).

The study did not collect the personal information of participants

and anonymity was maintained. The ethical approval was obtained by

the Institutional Review Board of PAQSJ Institute of Medical

Sciences, Gambat, Pakistan (Reference Number: ERC/21/9). An

introduction to the study was given in the questionnaire. The

participants were informed of the purpose of the study, and informed

consent was obtained. Participants could withdraw from the study by

reaching out to the research team.

2.2 | Sample size and statistical analysis

The sample size was calculated using Open‐EPI, considering a

response rate of 80%, with a 5% margin of error and a 95%

confidence interval. Statistical analysis was performed using SPSS

version 25.0 (SPSS Inc.). Descriptive statistics were performed to

obtain the frequencies for side‐effects, severity, and duration of side‐

effects by dosage interval of vaccines, and the occurrence of side‐

effects with dosage intervals. A multiple regression analysis was

performed to analyze the demographic characteristics (age, sex,

marital status, employment status, occupation, previous COVID‐19

infection, comorbidities) that affected the occurrence of post‐

COVID‐19 vaccine complications. A p Value < 0.05 was considered

statistically significant for all outcomes.

3 | RESULTS

A total of 434 responses were considered valid and contributed to

the results. Two hundred seventy (62.2%) participants were under the

age of 20, 141 (32.5%) participants were aged 21–30, and 23 (5.3%)

participants were above the age of 30. The sample consisted of 109

male (25.1%) and 325 female patients (74.9%). Four hundred

two (92.6%) were single, while 3 (0.7%) were divorced or widowed,

and 29 (6.7%) participants were married. Sixty (13.8%) had a

university degree, those with secondary school were 116 (26.7%),

and those currently enrolled in an undergraduate program were 258

(59.4%). By occupation, most participants belonged to the education

sector (n = 252, 58.1%), followed by freelancer or social workers

(n = 55, 12.7%), healthcare workers (n = 17, 3.9%), enterprise workers

(n = 17, 3.9%), and 93 (21.4%) of the participants were currently

unemployed. Among different areas of Pakistan, a majority belonged

to the province of Sindh (n = 285, 65.7%), followed by Punjab

(n = 135, 31.1%), Khyber Pakhtunkhwa (n = 12, 2.8%), and Balochistan

(n = 2, 0.5%) as shown in Table 1.

Nearly three‐quarters of the participants (n = 318, 73.3%) were

not infected with COVID‐19 previously, while a quarter (n = 106,
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24.4%) had a history of COVID‐19. Ten participants (2.3%) were

infected after they received a vaccine. Among the types of vaccines

received by participants, a majority received Sinovac (n = 168, 38.7%)

and Sinopharm (n = 132, 30.4%). Sputnik (or Sputnik V) was received

by two participants (0.4%). mRNA vaccines such as Pfizer BioNTech

(n = 17, 3.9%) and Moderna (n = 80, 18.4%) were received by a total

of 22.3% participants. Other vaccines included AstraZeneca (n = 10,

2.3%), CanSinoBIO (n = 19, 4.4%), and Johnson & Johnson (n = 1.

0.2%). 79.3% of the participants (n = 344) reported no significant

comorbidities, while 20.7% (n = 90) reported having one or more

comorbidities.

The most common side‐effect reported by participants was pain at

the injection site (n=356, 82.0%), as shown in Figure 1. Other common

side‐effects were myalgia (n=241, 55.5%), headache (n=202, 46.5%),

fatigue or malaise (n=196, 45.1%), and fever (n=177, 40.8%). The least

common side‐effects were angular cheilitis (n=46, 10.6%), the appear-

ance of vesicles (n=46, 10.6%), bleeding gingiva (n=48, 11.1%), urticaria

(n=48, 11.1%), and swollen lips (n=50, 11.5%). While most side‐effects

were mostly mild, pain at the injection site, myalgia, and fatigue or malaise

were moderate in severity, as shown in Figure 2. Vaccine side effects

were more common upon administration of the first dose than the

second dose, as shown in Figure 3.

F IGURE 1 Frequency of side effects reported by study population (n = 434)

F IGURE 2 Reported severity of side effects experienced on a scale of mild, moderate to severe by the study participants
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Upon regression analysis, age below 20 (odds ratio [OR] = 6.000

[2.065–17.431], p < 0.001) or between 21 and 30 (OR = 3.794

[1.259–11.430], p = 0.018), being married (OR = 0.217 [0.085–0.556],

p < 0.001), female gender (OR = 2.373 [1.146–4.914], p = 0.020),

having a university degree (OR = 0.353 [0.153–0.816], p = 0.015),

and employment as a freelance worker, social workers, or being a

retiree (OR = 0.310 [0.106–0.909], p = 0.033), were significantly

associated with having side‐effects of postvaccination as shown in

Figure 4. The previous history of being infected with COVID‐19

(p = 0.458) and comorbidities (p = 0.707) was not associated with the

appearance of side effects after COVID‐19 vaccination, as shown in

Table 2. The duration of side effects is reported in Figure 5.

F IGURE 3 Occurrence of side effects with dosage interval of coronavirus disease 2019 vaccine

F IGURE 4 Multivariate analysis of factors associated with occurrence of side effects
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4 | DISCUSSION

Coronavirus has continued to affect millions of people, causing the

loss of lives of millions of people and catastrophic destructions to

economies worldwide. Vaccination of the masses to create herd

immunity is the most critical step to ending this pandemic, and

multiple vaccines are being used globally to provide immunization to

the public. Despite the worldwide approval of COVID‐19 vaccines

and the evident protection, the safety of the vaccines and fear about

their side effects has continued to plague the immunization drives.

This cross‐sectional study aims to find the prevalence of side effects

in the general population in Pakistan who underwent COVID‐19

vaccination.

There were multiple side effects reported by the patients, with

the vaccine's adverse effects more prominent after the second dose

than in the first dose. This finding can be interpreted based on the

body's immune response, due to preciously triggered immune system

by the first dose. The intense immune response to the second dose is

possibly mediated by cytokines to cause an inflammatory response in

muscles, blood vessels, and other tissues. The immune response

could also cause flu‐like symptoms, even days after administering the

vaccine.24

The most common side effects that were reported included pain

at the injection site, myalgia (n = 241, 55.5%), headache (n = 202,

46.5%), fatigue or malaise (n = 196, 45.1%), and fever (n = 177,

40.8%). The most prominent among these was having pain at the

injection site, present in 82% of the involved participants. This result

was comparable to a similar study conducted in Saudi Arabia and by

the study conducted by the Centers for Disease Control and

Prevention (CDC); however, a study conducted in the United

Kingdom by Cristina et al. showed much lower rates of pain at the

injection site.25–27

Our data for fatigue and headache also showed a higher trend

than the previous studies. A study by Riad et al.28 showed a lower

frequency for both aforementioned side effects, with fatigue present

in 23.6% and headache found in 18.7% of the included partici-

pants. This study's results also mirror the study conducted by the

CDC in the aspect that compared to the pain, swelling, and redness,

both were less frequently reported.27 With regard to the duration of

these side effects, the current study reported that most of the side

effects had longer durations for the first dose than the second.

The data gathered in our study showed an increased percentage

of adverse effects after the administration of the second dose as

compared to the first dose. This finding was also consistent with

previously published data by Menni et al.,26 which also showed an

increased incidence of adverse effects after administering the second

dose. This could be due to an increase in immunogenicity due to

vaccination, leading to an increase in reactogenicity.26 Comorbidities

were found to have no significant impact on the incidence of side

effects, according to Choi and Cheong.29 The duration of side effects,

specifically injection site pain, injection site swelling, myalgia, fatigue,

headache, fever, and chills, was markedly longer after the first dose of

the vaccine compared to the second dose in our study.

TABLE 2 Regression analysis of variable factors associated with
the occurrence of side effects

Variables Odds ratio (95% CI) p Value

Age (in years)

<20 6.000 (2.065–17.431) 0.001

21–30 3.794 (1.259–11.430) 0.018

30 above Ref ‐

Gender

Male Ref ‐

Female 2.373 (1.146–4.914) 0.020

Marital status

Single Ref ‐

Married 0.217 (0.085–0.556) 0.001

Divorced/widowed a a

Education level

Graduate 0.353 (0.153–0.816) 0.015

Secondary/higher‐secondary 1.293 (0.496–3.370) 0.599

Undergraduate Ref ‐

Monthly household income (PKR)

<20,000 1.355 (0.435–4.221) 0.600

<50,000 1.573 (0.464–5.325) 0.467

<100,000 1.587 (0.511–4.927) 0.424

100,00–200,000 0.881 (0.342–2.267) 0.792

>200,000 Ref ‐

Occupation

Enterprise or institution workers 0.322 (0.072–1.437) 0.138

Healthcare worker 1.103 (0.124–9.792) 0.930

Others (freelancers, retirees, and

social workers)

0.310 (0.106–0.909) 0.033

Teachers/students 1.268 (0.467–3.440) 0.641

Unemployed Ref ‐

Region

Sindh Ref ‐

Punjab 1.097 (0.507–2.376) 0.814

Khyber Pakhtunkhwa a a

Balochistan a a

Previously infected with COVID‐19

Yes Ref ‐

No 0.721 (0.304–1.170) 0.458

Comorbidities

None 0.839 (0.335–2.097) 0.707

Yes Ref ‐

Abbreviations: CI, confidence interval; Dependent variable, experienced
no side effects vs experienced at least one side effects; Ref, reference
category.
aCould not be computed because of low response distribution.
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Regression analysis also indicated that women were generally

more likely to have adverse effects from the vaccine than men. This

finding was similar to the other previously conducted studies by

Jayadaven et al.,30 Riad et al.,28 and El‐Shitany et al.25,31 This

difference in side effects between genders is consistent with the side

effects for other inactivated virus vaccines, such as influenza,

attenuated dengue vaccines, and measles, mumps and rubella

combination vaccines. This can be attributed to women reporting

side effects more frequently and showing more robust immune

responses.31

F IGURE 5 Duration of side effects according to dosage interval of vaccine
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The younger population in our study, especially participants

under the age of 30, showed a higher incidence of side effects of the

vaccine. The reason may be a predominant immune response in

young which dampens with aging. This finding aligned with the study

results by Saeed et al.,32 which also showed younger adults being

more prone to the side effects of immunization. The reactogenicity of

the vaccines is known to be interrelated with the transient elevation

of inflammatory cytokines, suggesting that the reactiveness declines

with age.33 However, this should not be a dependable sign for an

appropriate immune response. The strength of this study includes the

fact that it consisted of participants from across the country, giving a

good overall indication of the adverse effects of the vaccine in the

country.

This study had a few limitations. A small sample size presents a

major limitation of our cross‐sectional analysis. Moreover, the

participants were asked to recall past adverse effects, which could

have led to recall bias. Apart from this, participants of this study

included only those who had access to the Internet, leading to

sampling bias. Future studies should counter these limitations by

collecting data via a community‐based approach to gather data from

all age groups, gender, and socioeconomic segments of society. Our

study also does not specify side effects based on individual vaccines,

and future studies should focus on addressing this notion. Further-

more, due to the usage of self‐reported data, there could be a

presence of reporting bias in our study. This article did not analyze

long‐term side‐effects, which need to be looked upon further in

future studies.

This publication would help enhance the vaccination rates in our

country by expelling myths that have continued to hamper the

vaccination drives and making the population more confident in

getting inoculated by knowing what to expect postvaccination.

5 | CONCLUSION

The overall frequency of local side effects was relatively higher than

the systemic ones. Further large‐scale studies on vaccine safety are

required to strengthen public confidence in the vaccination drive.

This study would help enhance the vaccination rates in our country

by expelling myths that have continued to hamper the vaccination

drives and making the population more confident in getting

inoculated by knowing what to expect postvaccination.
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