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a b s t r a c t 

Objectives: Vaccines are one of the best interventions developed for eradicating COVID-19. This study 

aimed to provide evidence on Sinopharm COVID-19 vaccine side effects. 

Methods: A cross-sectional survey study was conducted between January and April 2021 to collect data 

on the effects of the COVID-19 vaccine among individuals in the United Arab Emirates. Demographic data, 

vaccination and the response of people unwilling to take the COVID-19 vaccine were reported. 

Results: Side effects post first vaccine dose of normal injection site pain, fatigue and headache were 

more common in participants aged ≤49 years versus > 49 years, while pain at the vaccination site, fa- 

tigue, lethargy, headache and tenderness were the most common side effects post second dose in both 

groups. All side effects for both doses were more prevalent among participants aged ≤49 years. Side ef- 

fects were more common in females compared with males for both doses. The most common reason for 

being unwilling to take the COVID-19 vaccine was that vaccines are not effective. 

Conclusion: Post-vaccination side effects for the first and second doses were mild and predictable, and 

there were no hospitalization cases; this data will help reduce vaccine hesitancy. 

© 2021 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 

I

f

2

a  

o

1

s

e

i

b

v

m

1

c

s

v

k

t

C

2

i

d

s

t

m  

t

d

a

M

1

t

h

1

(

ntroduction 

SARS-CoV-2, causing COVID-19 ( Habas et al., 2020 ), has spread 

ast worldwide, resulting in various levels of illness. On March 11, 

020, it was announced that SARS-CoV-2 is a worldwide pandemic, 

nd it is with us to this day ( Lai et al., 2020 ). Although numer-

us therapeutic medications have been presented to resist COVID- 

9, they remain supportive and require more randomized control 

tudies to determine their efficacy and potency. ( Coronavirus dis- 

ase (COVID-19) 2021 , Trivedi et al., 2020 ). 

Vaccines are one of the best interventions developed for erad- 

cating COVID-19, saving millions of lives annually. Moreover, the 

est option remains an effective, safe vaccine without severe ad- 

erse reactions. The lack of effective and approved COVID-19 treat- 

ent has triggered a vaccine development race, with 259 COVID- 

9 vaccine projects underway from November 11, 2020. The rapid 

reation of vaccinations has increased the risk of vaccine safety is- 

ues ( Haidere et al., 2021 , Petousis-Harris, 2021 ). 
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Several candidate COVID-19 vaccines were developed from di- 

erse platforms. One of these was the BBIBP-CorV vaccine (also 

nown as the Sinopharm COVID-19 vaccine) which was made by 

he Chinese state-owned pharmaceutical business Sinopharm in 

hina and adopted by the United Arab Emirates (UAE) ( Zhang et al., 

021 ). Sinopharm COVID-19 vaccine is an inactivated vaccine that 

ntroduces a dead copy of SARS-CoV-2 into the body by a two- 

ose schedule, with 14 or 21 days between the 2 doses. By in- 

erting the vaccine dose intramuscularly, the dead antigens from 

he virus are employed to make antibodies that prepare the im- 

une system for future attacks by the virus. ( Xia et al., 2021 ). The

raditional inactivated whole-virus vaccines do not lead to clinical 

isease. In this technology, the inactivated viruses maintain their 

bility to replicate in vivo with mild or no symptoms ( Forni and 

antovani, 2021 ). 

Phases 1 and 2 of the clinical trials for the Sinopharm COVID- 

9 vaccine were carried out in China over 1 trial for each phase. A 

otal enrolment of 640 participants showed that the vaccine trig- 

ered a COVID-19 neutralizing antibody response with a low rate 

f adverse reactions. The most common side effects were fever 

nd pain at the site of injection and fever; however, these were 
iety for Infectious Diseases. This is an open access article under the CC BY license 
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ild and self-limiting and did not require treatment ( Sharma et al., 

020 ). Phase 3 was carried out over 4 trials in the following coun- 

ries: the UAE, Bahrain, Egypt, Jordan, Peru and Argentina, with a 

otal 69 0 0 0 people enrolled. The UAE approved the vaccine on 

ecember 9, 2020; the UAE announced that the vaccine was 86% 

fficacious, according to the interim results of its phase 3 trial 

 Xia et al., 2021 ). 

Having administered over 2 million doses of the vaccine as of 

id-January 2021, the UAE Ministry of Health reported the vac- 

ine to be 100% effective in preventing mild and severe COVID- 

9 cases ( China to run human coronavirus vaccine trial in UAE 

020 , Development of an Inactivated Vaccine Candidate, 2021 , 

yranoski, 2020 , Zahid et al., 2021 ). Moreover, the World Health 

rganization (WHO) announced that most side effects of the 

inopharm COVID-19 vaccine in 3 clinical trials on 16 671 partic- 

pants aged 18–59 years were mild to moderate, with headache, 

atigue, and injection site reactions being the most common 

 World Health Organization (WHO) 2021 ). 

Published data to support adverse reactions to the Sinopharm 

OVID-19 vaccine are lacking. Only 2 studies focus on this vaccine 

 Hatmal et al., 2021 , Jayadevan et al., 2021 ), and fear of the new

accine is a driver of vaccine hesitancy ( Riad et al., 2021 ). 

Knowledge on what happens post-vaccination among the gen- 

ral population is still limited. Describing what to expect after the 

rst and second dose of vaccination will help lower apprehen- 

ion about this type of vaccine, increase public confidence in vac- 

ine safety, and accelerate the vaccination process against COVID- 

9 ( Hatmal et al., 2021 , Jayadevan et al., 2021 ). The results of this

tudy will be reassuring to those who are fearful of the Sinopharm 

OVID-19 vaccine. Therefore, the goal of this study was to provide 

vidence on Sinopharm COVID-19 vaccine side effects after receiv- 

ng the first and second dose, as approved by the UAE. 

ethodology 

tudy design, setting and participants 

This cross-sectional survey-based study was carried out from 10 

anuary to 30 April 2021 to evaluate Sinopharm COVID-19 vaccine 

dverse reactions among residents in the UAE. The study utilized 

 self-administered online survey created on Google Forms which 

ad been randomly delivered to individuals (aged ≥18 years) us- 

ng social media sites (Facebook, Email and WhatsApp). Potential 

articipants were directed to a webpage with a brief introduction 

o the aim and purpose of the study and instructions on how to 

omplete the survey. Informed consent that included statements 

bout voluntary participation and anonymity was sought from all 

he respondents prior to data collection by sending a standardized 

eneral invitation letter with the survey link to accept or decline 

articipation in the study. Participants who declined consent were 

ot permitted to open the survey and participate in the study, and 

articipants could withdraw from the survey at any time in line 

ith the World Medical Association Declaration of Helsinki Ethical 

rinciples ( Aresté and Salgueira, 2013 ). Persons who clicked on the 

ink were directed to Google Forms and, to avoid issues of missing 

ata, they had to respond to all the questions or were unable to 

roceed to the next section of the survey. No incentive or compen- 

ation was given to participants ( Elm et al., 2007 ). 

Out of 1102 surveys received from respondents, 1080 partici- 

ants aged ≥18 years, from different emirates and nationalities, 

ere included in this study. The study sample included partici- 

ants who were either vaccinated with the first dose or second 

ose of Sinopharm COVID-19 vaccine and those who did not re- 

eive any COVID-19 vaccine during the early peak of the vaccina- 

ion campaign in the UAE. Individuals aged < 18 years and non- 

esidents in the UAE were excluded from this study as they were 
220 
ot permitted to receive any vaccine type in the UAE during the 

onduct of this study. Individuals who had received a COVID-19 

accine other than Sinopharm were not included in the study, 

ased on the study’s aims. 

urvey and data collection 

The survey was designed based on extensive literature searches 

nd guidelines from the WHO, MOHAP, and the Abu Dhabi Depart- 

ent of Health (DOH) in the UAE on the expected adverse reac- 

ions post Sinopharm COVID-19 vaccine. The survey questions were 

ultiple choice and were made available in English and Arabic 

 Xia et al., 2021 , World Health Organization (WHO) 2021 , COVID- 

9 Vaccine 2021 ). The survey was validated by a group of experts 

ho provided feedback on the different items of the survey. 

The survey was in three sections. The first section included 

 demographic questions on gender, age, marital status, educa- 

ion level, employment, nationality, and the region of residence. 

he second section reviewed participants’ chronic conditions such 

s: cancer, autoimmune diseases, chronic respiratory diseases, di- 

betes, hypertension, obesity, heart disease, allergic reactions to 

accination (any type of immediate allergic reaction to a vaccine 

r injectable therapy), receiving immunotherapy or inhibitor ther- 

py, severe anemia (level less than 7.0 g/dl), liver diseases, and no 

hronic condition. 

The last section was related to Sinopharm COVID-19 vaccine 

ide effects. In the first section, participants had been asked about 

OVID-19 vaccination status to determine the scope of the rest of 

he questions. If the participant had received the vaccine, we asked 

bout the number of doses administered and previous COVID-19 

nfection; then questions regarding side effects to vaccine first and 

econd dose were asked separately based on each dose side effects, 

amely, normal/severe pain at the vaccination site, tenderness, 

edness, pruritus at the vaccination site, fever, headache, fatigue, 

ausea, diarrhea, cough, allergy, muscle pain, abdominal pain, back 

ain, and lethargy. 

If the participant had not received any COVID-19 vaccine, a 

uestion was asked to clarify the reasons behind this. For pilot 

esting, the survey was passed randomly to 15 participants recently 

accinated who completed the survey after taking the 2 doses and 

ere then excluded from the study. The Cronbach’s alpha test of 

nternal consistency was used to evaluate survey reliability. The 

verall reliability was 0.81, indicating that the survey tool was reli- 

ble with good internal consistency ( McHugh, 2012 , Nunnally and 

ernstein, 1994 ). 

ample size 

The online Raosoft sample size calculator (Raosoft Inc., Seattle, 

A, USA) was used to calculate the sample size of our study. Based 

n world meter elaboration of the latest United Nations data, the 

AE population is approximately 10 million. Around 77.3% of the 

opulation had received at least one dose of the vaccine (accord- 

ng to the UAE supreme council for national security). We assumed 

he confidence level is 95%, the margin of error is 3%, and the re- 

ponse distribution is 50%. With a population of 7.7 million (vacci- 

ated with at least one dose), the sample size recommended was 

067; the study included 1080 respondents meaning a convenience 

ample size was used (Sample size calculator, 2021, COVID-19 vac- 

ines, 2021). 

tatistical analysis 

The Statistical Package for the Social Sciences version 22.0 (SPSS 

nc. Chicago, IL, USA, 2013) was used to carry out descriptive statis- 

ics of 1080 participants for the demographic variables (gender, 
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Table 1 

Demographic characteristics of participants (n 1080) 

Variable Outcomes Number (n) Percentage (%) 

Gender Female 760 70.4 

Male 320 29.6 

Age 18–29 424 39.2 

30–39 184 17 

40–49 236 22 

50–59 140 13 

60–80 96 8.8 

Marital status Married 600 55.6 

Single 440 40.7 

Widowed 32 3.0 

Divorced 8 0.7 

Education level College level 644 59.7 

High school/diploma 228 21.1 

Postgraduate (Masters/Doctorate) 180 16.6 

Primary 16 1.5 

Illiterate 12 1.1 

Employment status Employed 508 47.1 

Student 304 28.2 

Unemployed 232 21.4 

Retired 36 3.3 

Nationality Non-Emirati 856 79.3 

Emirati 224 20.7 

Emirate Sharjah 572 52.9 

Dubai 288 26.7 

Ajman 116 10.8 

Abu Dhabi 96 8.8 

Umm Al Quwain 8 0.7 

Table 2 

Health status and chronic conditions of participants (n 1080) 

Conditions Number (n) Percentage (%) 

Cancer 8 0.7 

Autoimmune disease 4 0.4 

Chronic respiratory disease 40 3.7 

Diabetes 84 7.8 

Hypertension 68 6.3 

Obesity 36 3.3 

Heart disease 40 3.7 

Severe allergic reactions to vaccination 4 0.4 

Receiving immunotherapy or inhibitor therapy 4 0.4 

Severe anemia 8 0.7 

Liver disease 4 0.4 

No chronic condition 780 72.2 
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ge, education level, marital status, employment status, national- 

ty and region of residence). In addition, health and chronic condi- 

ions, COVID-19-related anamnesis, such as vaccination status, pre- 

ious infection, and the number of vaccination doses, and the rea- 

ons for participants’ vaccination hesitancy, were analysed. Data 

re presented in both frequencies and percentages. 

In our study, the mean age was 37.2 ±13.1. Age was classified 

nto 4 groups ranging from 18 to 80 years old. The median age of 

ur sample, 49 years old, was selected to be a cutoff point to eval- 

ate the difference in side effects between 2 groups of participants 

 ≤4 9 vs > 4 9) using a Chi-squared test. Similarly, a Chi-squared test

as performed to assess the correlation between vaccine side ef- 

ects and gender. 

esults 

emographic characteristics 

Table 1 shows the demographic data of participants: 760 

70.4%) were female, 320 (29.6%) male. The mean age was 

7.22 ±13.1 years; 440 (40.7%) were single, 600 (55.6%) married, 

nd 3.7% divorced or widowed. On education level, 644 (59.7%) 

eld a bachelor’s degree, 288 (21.1%) a high school degree or be- 
221 
ow, and 180 (16.6%) a postgraduate degree. The majority (508, 

7.1%) were employed, 232 (21.5%) unemployed and 304 (28.2%) 

ere students. Most participants (856, 79.3%) were non-Emirati, 

24 (20.7%) were Emirati. Many participants (52.9%) lived in Shar- 

ah, 288 (26.7%) in Dubai and the rest (220, 20.3%) in the other 

mirates. 

hronic conditions among the participants 

Of 1080 participants, 780 (72.2%) were healthy, while 300 

27.8%) had chronic conditions. The most prevalent chronic condi- 

ions, as shown in Table 2 , were diabetes 7.8% followed by hyper- 

ension 6.3%, while, respectively, 3.7%, 3.7%, 3.3%, 0.7%, 0.7%, 0.4%, 

.4%, 0.4%, and 0.4% suffered chronic respiratory disease, heart dis- 

ase, obesity, cancer, severe anemia, autoimmune disease, severe 

llergies, were receiving immunotherapy, and had liver disease. 

elationship between the side effects of vaccination and age ( ≤49 

ears vs > 49 years) 

Table 3 compares COVID-19-related anamnesis of vaccinated in- 

ividuals aged below and above 49. The study shows a signifi- 

ant difference in vaccination status between people who are ≤49 
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Table 3 

COVID-19-related anamnesis of vaccinated individuals (n 1080) 

Anamnesis Outcome ≤49 Years Old (844) > 49 Years Old (236) Total 

Vaccinated Yes 632 (75%) 200 (85%) 832 (77%) 

No 212 (25%) 36 (15%) 248(23%) 

Number of doses One dose 128 (15%) 56 (23%) 184 (17%) 

Two doses 508 (60%) 144 (61%) 652 (60 %) 

None 208 (25%) 36 (15%) 244 (23%) 

COVID-19 infection Yes 140 (16.6%) 36 (15%) 176 (16.1%) 

No 684 (81%) 200 (84%) 884 (81.5%) 

Not sure 20 (2.4%) 0 20 (2.4%) 

Table 4 

Prevalence of general side effects after the first dose of the Sinopharm COVID-19 vaccination among 2 groups of participants ( ≤49 years 

old vs > 49 years old) (n 1080) 

Side effect ≤49 years (844) n (%) > 49 years (236) n (%) Total (1080) n (%) P- value 

Normal pain at the vaccination site 356 (42.2) 100 (42.4) 456 (42.2) 0.999 

Severe pain at the vaccination site 12 (1.4) 16 (6.8) 28 (2.6) 0.023 

Tenderness 44 (5.2) 12 (5) 56 (5.1) 0.963 

Redness 8 (0.9) 0 8 (0.7) 0.452 

Induration and pruritus at the vaccination site 12 (1.4) 0 12 (1.1) 0.356 

Fever 8 (0.9) 4 (1.7) 12 (1.1) 0.631 

Headache 92 (10.9) 12 (5) 104 (9.6) 0.178 

Fatigue 96 (11.4) 36 (15.3) 132 (12.2) 0.429 

Nausea 4 (0.5) 12(5) 16 (1.5) 0.010 

Diarrhea 8 (0.9) 0 8 (0.74) 0.452 

Cough 8 (0.9) 4 (1.7) 12 (1.1) 0.631 

Allergy 8 (0.9) 4 (1.7) 12(1.1) 0.631 

Muscle pain 36 (4.3) 32 (13.6) 68 (6.3) 0.010 

Abdominal pain 12 (1.4) 8 (3.4) 20 (1.85) 0.324 

Back pain 24 (2.8) 20 (8.5) 44 (4.07) 0.054 

Lethargy 76 (9) 24 (10) 100 (9.2) 0.631 

Other 12 (1.4) 0 8 (0.7) 0.452 

None 220 (26.0) 44 (18.6) 264 (24.4) 0.234 
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ears old and > 49 years old ( P = 0.0 0 0), with participants aged

 49 years more likely to be vaccinated (85%) compared with those 

49 (75%). Differences in the number of doses between these 2 

roups was not significant ( P = 0.128). However, there was a signifi- 

ant difference between the 2 groups in whether participants had, 

ad COVID-19 infection previously ( P = 0.002), with those aged ≤49 

ore likely to have had a previous COVID-19 infection (16.6%). 

Table 4 presents the prevalence of general adverse reactions 

o the first dose of the Sinopharm COVID-19 vaccine in partici- 

ants ( ≤49 years vs > 49 years old). The table shows that overall

4.4% (26% vs 18.6% ) did not have side effects. Common side ef- 

ects among both age groups of participants were normal pain at 

he site of vaccination (42.2%), fatigue (12.2%) and headache (9.6%). 

he same table indicates a significant difference between the 2 age 

roups ( ≤49 years vs > 49 years old) for severe pain at the vacci-

ation site ( P = 0.023), nausea ( P = 0.010) and muscle pain ( P = 0.010).

f participants > 49 years, 6.8% reported severe pain at the vacci- 

ation site compared with 1.42% among those aged ≤49. More par- 

icipants aged > 49 years reported nausea and muscle pain com- 

ared with participants aged ≤49 years, 0.5% vs 5.0% and 4.3% vs 

3.6%, respectively. 

The tables show no significant difference between the age 

roups in other side effects, namely normal pain at the vacci- 

ation site ( P = 0.999), tenderness ( P = 0.963), redness ( P = 0.452),

nduration and pruritus at the vaccination site ( P = 0.356), fever 

 P = 0.631), headache ( P = 0.178), fatigue ( P = 0.429), cough and al-

ergy ( P = 0.631), abdominal pain ( P = 0.324), back pain ( P = 0.054),

ethargy ( P = 0.631), and other symptoms ( P = 0.452). 

In the second dose of the Sinopharm COVID-19 vaccine ( ≤49 

ears vs > 49 years old), there was more prevalence of side ef- 

ects than for the first dose ( Table 5 ). Among the ( ≤49 years vs

 49 years old) participants, 14% (15% vs 10%) did not have any 

ost-vaccination symptoms. In both age groups, the most preva- 

f

222 
ent side effects of respondents were pain at the vaccination site 

32.6%), fatigue (16.3%), lethargy (13.7%), headache (10%), and ten- 

erness (10%). The same table shows that there was a significant 

ifference between both groups ( ≤49 years vs > 49 years old) in 

atigue ( P = 0.003), with no significant differences for other side ef- 

ects. 

elationship between the side effects of vaccination and gender 

Table 6 shows the prevalence of side effects post the first dose 

f Sinopharm COVID-19 vaccination among women and men. Our 

tudy included 760 females and 320 males. Women had more 

ymptoms from the first dose than males (17% of females had no 

ide effects vs 45% of males). There was a significant relationship 

etween fatigue and gender ( P = 0.006); however, the results show 

o significant difference by gender for tenderness ( P = 0.194), red- 

ess ( P = 0.356), fever ( P = 0.891) and headache (P = 0.434). 

Table 7 presents the prevalence of side effects from the sec- 

nd dose of vaccination among females and males. Women had 

ore side effects from the second dose than males (11.6% of fe- 

ales had no side effects vs 20% of males). Severe pain at the vac- 

ination site ( P = 0.027) and fatigue ( P = 0.011) symptoms were sig-

ificantly higher in females than males (10.5% vs 2.5% and 20.0% 

s 7.5%), respectively. In addition, the table shows no significant 

ifference by gender in the symptoms of normal pain at the vac- 

ination site ( P = 0.482), tenderness ( P = 0.368), redness ( P = 0.834),

ever ( P = 0.279) and lethargy ( P = 0.053). 

easons reported by participants for not receiving a COVID 19 vaccine 

The three most common reasons reported by participants for 

nwelling to receive COVID-19 vaccine were: The vaccine is not ef- 

ective (6.3%), in a category of people not authorized to take the 
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Table 5 

Prevalence of general side effects after the second dose Sinopharm COVID-19 vaccination among 2 groups of participants ( ≤49 years old 

vs > 49 years old) (n 1080) 

Side effect ≤49 years (844) n (%) > 49 years (236) n (%) Total (1080) n (%) P- value 

Normal pain at the vaccination site 272 (32.2) 80 (33.8) 352 (32.6) 0.646 

Severe pain at the vaccination site 56 (6.6) 32 (13.6) 88 (8.15) 0.088 

Tenderness 72 (8.5) 36 (15.3) 108 (10) 0.131 

Redness 16 (2) 0 16 (1.5) 0.285 

Induration and pruritus at the vaccination site 8 (0.95) 4 (1.7) 12 (1.1) 0.631 

Fever 16 (2) 16 (6.8) 32 (3) .051 

Headache 92 (11) 16 (6.8) 108 (10) 0.346 

Fatigue 108 (13) 68 (28.8) 176 (16.3) 0.003 ∗

Nausea 8 (0.95) 4 (1.7) 12 (1.1) 0.631 

Diarrhea 8 (0.95) 0 8 (0.7) 0.452 

Cough 4 (0.5) 4 (1.7) 8 (0.7) 0.336 

Allergy 0 0 0 - 

Muscle pain 40 (4.7) 24 (10) 64 (5.9) 0.121 

Abdominal pain 12 (1.4) 4 (1.7) 16 (1.5) 0.881 

Back pain 20 (2.4) 12 (5.1) 32 (3) 0.28 

Lethargy 104 (12.3) 44 (18.6) 148 (13.7) 0.217 

Others 8 (0.95) 0 8 (0.7) 0.595 

None 128 (15) 24 (10) 152 (14) 0.323 

Table 6 

Prevalence of the general side effects after 1 st dose Sinopharm COVID-19 Sinopharm COVID-19 vaccination among 2 group of participants (females vs males), n (1080) 

Side Effect Female (760) Percent Male (320) Percent Total (1080) Percent p- value 

Normal Pain at the vaccination site 312 41% 144 45.0% 456 42.2% 0.571 

Sever pain at the vaccination site 28 3.7% 0 0 28 2.6% 0.081 

Tenderness 48 6.3% 8 2.5% 56 5.2% 0.194 

Redness 8 1.0% 0 0 8 0.7% 0.356 

Induration and pruritus at the vaccination site 12 1.6% 0 0 12 1.0% 0.257 

Fever 8 1.1% 4 1.25% 12 1.0% 0.891 

Headache 80 10.5% 24 7.5% 104 9.6% 0.434 

Fatigue 120 15.8% 12 3.75% 132 12.2% 0.006 

Nausea 16 2.1% 0 0 16 1.5% 0.190 

Diarrhea 8 1.1% 0 0 8 0.7% 0.356 

Cough 12 1.6% 0 0 12 1.0% 0.257 

Allergy 8 1.0% 4 1.25% 12 1.0% 0.891 

Muscle pain 60 7.9% 8 2.5% 68 6.3% 0.094 

Abdominal Pain 20 2.6% 0 0 20 1.8% 0.142 

Back pain 44 5.8% 0 0 44 4.1% 0.028 

Lethargy 96 12.6% 4 1.25% 100 9.3% 0.003 

I did not get any side effect 132 17.0% 144 45.0% 264 24.0% 0.000 

Bolded numbers are significant 
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accine (5.2%), and believing that the vaccine has many side ef- 

ects (4.4%). Participants also reported not having enough time to 

ake the vaccine (3.7%), unavailability of the vaccine (3%), the vac- 

ine not being approved by the WHO (1.5%), being afraid of needles 

1.1%), and, the least common reason, waiting for another vaccine 

0.4%) ( Table 8 ). 

iscussion 

In August 2020, Trials 1 and 2 of the Sinopharm vaccine were 

ompleted and showed that the vaccine triggered a COVID-19 neu- 

ralizing antibody response with a low rate of adverse reactions. 

he most common adverse reactions were pain at the injection site 

nd fever, but all were mild and self-limiting. Moreover, no treat- 

ent was required for any side effect ( Xia et al., 2021 ). The UAE

ere among the first to conduct phase 3 clinical trials of the vac- 

ine, which found the vaccine to have an 86% efficacy rate, accord- 

ng to interim results ( Xia et al., 2021 ). 

Most studies have assessed post-vaccination adverse reactions 

f the Pfizer–BioNTech, Moderna, and AstraZeneca vaccines ( El- 

hitany et al., 2021 , Chapin-Bardales et al., 2021 , Kadali et al., 2021 ,

enni et al., 2021 , Riad et al., 2021 ), while only 2 studies fo-

us on the Sinopharm COVID-19 vaccine ( Jayadevan et al., 2021 , 

atmal et al., 2021 ). No published studies focus on Sinopharm 
223 
OVID-19 vaccine side effects in the UAE to the author’s knowl- 

dge. 

The finding of our study shows that the side effects of this vac- 

ine appear to be mild. A quarter of participants reported they 

id not have any symptoms post the first vaccination shot while 

ad mild symptoms following vaccination. For the second dose, 

4% of participants did not report symptoms; however, the major- 

ty had mild and predictable side effects. None of the side effects 

re severe or required hospitalization. Our results were in line 

ith a study in India where the frequency of experiencing symp- 

oms following each dose of the vaccine was 24.4% (Sinopharm) 

 Jayadevan et al., 2021 ). 

For the first dose of vaccination, the findings showed statisti- 

ally significant differences in the prevalence of severe pain at the 

njection site, nausea and muscle pain, between the participants 

ged ≤49 vs > 49. For the second dose, there was a significant dif- 

erence between the 2 age groups in the prevalence of fatigue. 

oreover, for both groups, the side effects for the second dose 

ere normal pain at the vaccination site (42.2%), fatigue (12.2%), 

eadache (9.6%), lethargy (9.2%), and muscle pain (6.3%). The re- 

orted symptoms in our study were similar to symptoms reported 

n the Phase 1/2 trial of the Sinopharm vaccine; WHO, DOH and 

OH in the UAE reported that the most adverse reactions were 

njection site reactions, headaches and fatigue. They indicated that 

he most common systematic adverse reaction was pain at the in- 
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Table 7 

Prevalence of general side effects after the second dose of Sinopharm COVID-19 vaccination among 2 groups of participants (females vs males) 

(n 1080) 

Side effect Female (760) Percent Male (320) Percent Total (1080) Percent p- value 

Normal pain at the vaccination site 264 34.7% 100 31.3% 352 32.6% 0.482 

Severe pain at the vaccination site 80 10.5% 8 2.5% 88 8.1% 0.027 

Tenderness 84 11% 24 7.5% 108 10% 0.368 

Redness 12 1.6% 4 1.25% 16 1.5% 0.834 

Induration and pruritus at the vaccination site 12 1.6% 0 0 12 1% 0.257 

Fever 28 3.7% 4 1.25% 32 3% 0.279 

Headache 80 10% 28 8.75% 108 10% 0.648 

Fatigue 152 20% 24 7.5% 176 16.3% 0.011 

Nausea 12 1.6% 0 0 12 1.1% 0.257 

Diarrhea 8 1.1% 0 0 8 0.7% 0.356 

Cough 8 1.1% 0 0 8 0.7% 0.356 

Allergy 0 0 0 0 0 0 _ 

Muscle pain 52 6.8% 12 3.75% 64 6% 0.321 

Abdominal pain 12 1.6% 4 1.25% 16 1.5% 0.834 

Back pain 28 3.7% 4 1.25% 32 3% 0.279 

Lethargy 124 16% 24 7.5% 148 13.7% 0.053 

None 88 11.6% 64 20% 152 14.07% 0.072 

Table 8 

Reasons for participants not receiving the COVID 19 vaccine 

Reasons No. (1080) Percentage 

The vaccine is not available 32 3% 

The vaccine has many side effects 48 4.4% 

I don’t believe that the vaccine is effective 68 6.3% 

I am afraid of needles 12 1.1% 

My body can fight the virus without a vaccine 4 0.4% 

Vaccine is not approved by the WHO 16 1.5% 

I am from the categories who are not authorized to take the vaccine 56 5.2% 

I am waiting for another vaccine 4 0.4% 

I don’t have time 40 3.7% 

Agree to take the vaccine 800 74% 
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ection site and fever, which were self-limiting and patients recov- 

red; none of the symptoms was severe or required hospitalization 

( COVID-19 Vaccine 2021 , World Health Organization (WHO) 2021 , 

ia et al., 2021 )]. 

Injection site pain is reported in several reports on vaccine side 

ffects ( El-Shitany et al., 2021 , Hatmal et al., 2021 Jayadevan et al.,

021 , Riad et al., 2021 ). Injection into a relaxed muscle leads to

ess pain compared with a tensed one; therefore, researchers rec- 

mmend lowering the patient’s arm to be injected to reduce pain. 

n addition, vaccines in situ should be kept at a low temperature; 

he Sinopharm COVID-19 vaccine should be stored at normal re- 

rigeration temperature. Injection without optimal warming may 

ncrease the probability of pain at the injection site ( China State- 

acked Covid Vaccine Has 86% Efficacy 2021 , Hatmal et al., 2021 , 

iad et al., 2021 ). 

The Food and Health Bureau of Hong Kong evaluation report on 

oronaVac (another inactivated virus vaccine) reported that com- 

on adverse reactions ( ≥10%) were injection site pain, headache, 

nd fatigue ( Food and Health Bureau (FHB) 2021 ). 

The study of Riad and others among healthcare workers in 

urkey found that injection site pain (41.5%), fatigue (23.6%) and 

eadache (18.7%) were reported by more than 10% of the partic- 

pants; this result was similar to our result for the Sinopharm 

OVID-19 vaccine ( Riad et al., 2021 ). In our study, the younger 

dults ( ≤49 years) were more frequently affected than older age 

roups ( > 49 years). Vaccine reactogenicity is known to correlate 

ith transient elevation of inflammatory cytokines, suggesting that 

he vaccine reactogenicity declines with age, but it is not consid- 

red a reliable sign of a desirable immune response ( Hervé et al., 

019 ). Similar results to ours are reported in various COVID-19 vac- 

ine side effects studies ( Jayadevan et al., 2021 , Polack et al., 2020 ,

iad et al., 2021 ). Moreover, according to the Centers for Disease 
224 
ontrol and Prevention, the side effects tend to be more noticeable 

fter the first dose ( Possible Side Effects After Getting a COVID-19 

accine 2021 ). 

Similar to the findings of recently published studies ( El- 

hitany et al., 2021 , Hatmal et al., 2021 ), we observed that the fre-

uency of adverse effects to the second shot of vaccine was slightly 

igher than to the first dose except for nausea (1.5% vs 1.1% [first vs 

econd dose]), allergy (1.1% vs 0.0%), cough (1.1% vs 0.7%), abdom- 

nal pain (1.85% vs 1.5%), and back pain (4.1% vs 3.0%). This find- 

ng could be interpreted on the basis of immune system response. 

he immune system could produce cytokines with an inflamma- 

ory effect on the blood vessels, muscles and other tissues; it may 

lso produce flu-like symptoms that last for days after vaccination 

 Zhang et al., 2021 ). 

Women were generally more likely to have side effects from 

accination than men; 83% of females reported side effects com- 

ared with 55% of males post first dose of vaccination, 98.5% fe- 

ales versus 80% males post second dose. Previous studies on 

OVID-19 vaccines have reported more side effects within fe- 

ales compared with males for both doses ( El-Shitany et al., 2021 , 

ayadevan et al., 2021 , Riad et al., 2021 ). According to the findings

f the study on CoronaVac, local and systemic side effects were 

ore prevalent after the second dose in females than males, which 

emonstrates the similar efficacy of this vaccine to Sinopharm 

 Riad et al., 2021 ). 

The difference of side effects between genders reported for in- 

ctivated virus vaccines such as influenza, measles-mumps-rubella 

ombination vaccine, attenuated Japanese encephalitis, and attenu- 

ted Dengue vaccines suggest that females have stronger immune 

esponses and side effects are more frequent and more intense 

 Klein et al., 2010 , Klein and Pekosz, 2014 ). In our study, 1.1%

f participants had allergic symptoms post first vaccination dose, 
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hile no cases for allergy were reported post second dose. This 

nding confirms that participants in this study with an allergic 

eaction to the first dose did not receive the second vaccination 

ose. There are no published data on the safety of the second dose 

f COVID-19 vaccine after an allergic reaction to the first dose, al- 

hough one study indicated that anyone with an immediate allergic 

eaction history of any severity to any component of mRNA COVID- 

9 vaccines or to polyethylene glycol or polysorbate should not be 

accinated with the Pfizer-BioNTech or Moderna COVID-19 vaccine 

 Kounis et al., 2021 ). 

Allergic reactions to vaccines not attributed to the active vac- 

ine itself might be caused by inactive ingredients such as egg 

rotein, gelatin, formaldehyde, thimerosal, or neomycin which con- 

ribute to specific immunoglobulin E-mediated immediate reac- 

ions. According to the European Medicines Agency, excipients are 

onstituents of a medicinal form apart from the active substance; 

hey are inert substances added to vaccines to improve stability, in- 

rease solubility, improve absorption, influence palatability, or cre- 

te a distinctive appearance. Excipients can cause various clinical 

llergic reactions ranging from skin disorders to life-threatening 

ystemic reactions ( Caballero and Quirce, 2020 ). 

Our study noted that the most prevalent chronic conditions 

mong the UAE participants were diabetes (7.80%) and hyperten- 

ion (6.30%). Our results are consistent with the Dubai Statistical 

enter study, which shows that UAE nationals have a high preva- 

ence of diabetes and hypertension diseases. Furthermore, another 

tudy among patients with chronic disease in the UAE reported 

hat 74.1% of individuals were diabetic ( CDC 2020 , Osama et al., 

011 ). 

Recent studies have shown that COVID-19 vaccine hesitancy 

evels vary. In New York, approximately 29% of residents claimed 

hat they will refuse a vaccine, compared with 20% of Cana- 

ian residents, and 6% of residents in the United Kingdom. 

 Latimer, 2020 , Henley, 2020 ). 

In our study, a few respondents reported that they did not want 

o receive the COVID-19 vaccine. the common reasons for indeci- 

ion and rejection of COVID-19 vaccines were the individuals that 

he vaccine is ineffective, being of a category of persons not au- 

horized to take the vaccine, and being afraid of vaccine side ef- 

ects (4.4%). Knowing what to expect post-vaccination will help in 

ublic education to dispel myths and lower apprehension about 

he Sinopharm COVID-19 vaccine. Similar reasons were reported 

n several studies. For example, in a study among individuals aged 

 18, the most common reasons for rejection of vaccine were that 

he participants did not think that the vaccine can be reliable as 

t is new and that COVID-19 infection is a biological weapon and 

he vaccine will serve those who produce this virus ( Akarsu et al., 

021 ). 

onclusion 

Fear of the unknown is a driver of vaccine hesitancy. This 

tudy showed that first and second dose post-vaccination ad- 

erse reactions of Sinopharm COVID-19 vaccine were common 

ide effects that were mild, predictable, non-serious and non-life- 

hreatening. To our knowledge, this is the first study dealing with 

he Sinopharm vaccine and evaluating the side effects among a 

AE population, the results may help reduce public vaccine hes- 

tancy. 
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