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ABSTRACT
Background : Coronavirus disease (COVID-19) is an infectious disease caused by the SARS-CoV-2 virus.
Most people who fall sick with COVID-19 will experience mild to moderate symptoms and recover without
special treatment. However, some will become seriously ill and require medical attention.
Objective : The aims of this study is to explore the different side effects associated with the three most
common vaccines against Covid-19 in Nineveh, Iraq. Such study will aid healthcare workers and policy
makers in the betterment of medical care for concerned patients, therefore, improving their quality of life.
Patients and methods: The study is a prospective case series study, included 498 participants, 48.1% of
them were between the ages 18 to 30 years, 54.0% are married, Only these two characteristics were
significantly different among vaccine users (p-value = .041 and .001, respectively).
Results: Frequency of Adverse Reactions Based on the Vaccine
For the first dose, the most common symptoms were body/joint pain, headache, fatigue and fever.
The frequency of these symptoms in addition to respiratory symptoms were significantly more frequent within
the AstraZeneca vaccine (all p <.001).
While the Pfizer-BioNTech vaccine had significantly higher frequency of no experienced symptoms (p
<.001).
For the second dose, the trends of the adverse effects did not change. However, the symptoms of joint/body
pains, headache, fatigue, and fever were significantly more pronounced in the Pfizer-BioNTech vaccine (all p
<.001).
Conclusions and recommendations: In conclusion, we noticed that post vaccine side effects are common
with all vaccines but are more pronounced in new technology vaccines.
The application of a governmental surveillance system adverse effect severity is highly recommended.
Keywords: Covid-19, vaccination, complications,Sinopharm, Pfizer-BioNTech.
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الخالصة
 هى ٍشض ٍؼذٌ ٍسبب باىفاَشوط اغيب اىَشضً اىزَِ َقؼىُ ضحُت اىفاَشوط َؼاّىُ اػشاض,  ٍشض اىنىسوّا: الخلفية
 ٍِ جهت أخشي هْاىل قيت ٍِ اىَشضً َؼاّىُ بشنو.بسُطت اىً ٍخىسطت اىشذة وَنخسبىُ اىشفاء بذوُ حذخو ػالجٍ خاص
.خطُش وَخطيب شفاءهٌ ػْاَت طبُت
 اىثالد اىخٍ اسخخذٍج فٍ ٍحافظت91- السخنشاف االثاس اىجاّبُت اىَخخيفت اىَصاحبت السخخذاً ىقاحاث مىفُذ:الهدف من الدراسة
. واىشػاَت اىصحُت ٍِ اجو سُاست صحُت جُذة وسيَُت وححسُِ ٍذي جىدة اىحُاة, ً ٍثو هزٓ اىذساست حساػذ اىَشض.ُّْىي
ٌ أػَاسه% 84.9 , ٍشاسك814 ضَج هزٓ اىذساست,  اىذساست هٍ دساست ٍسخقبيُت ىسيسيت حاالث طبُت:المرضى وطرق العمل
. ٍخضوجُِ وهزَِ اىؼاٍيُِ روا اخخالف ٍؼْىٌ بُِ ٍجاٍُغ اىَخيقٍ اىيقاح%48 , سْت03 و94 ٍُِا ب
 االػشاض األمثش حىاحشا حسب ّىع اىيقاح:النتائج
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. ًَ االػُاء واىح, اىصذاع,اىَفاصو/ٌٍغ اىجشػت األوىً ماّج امثش االػشاض االالً اىجس
 اٍا ٍغ,حنش اس هزٓ االػشاض باإلضافت اىً االػشاض اىخْفسُت امثش حىحشا بشنو ٍؼْىٌ ضَِ ٍجَىػت اىَخيقُِ ىيقاح اسخشا صَْنا
.ىقاح فاَضس ماّج هْاىل أمثشَت ٍؼْىَت فٍ ػذً ٍصاحبت اىيقاح الَت اػشاض
 اىصذاع واالػُاء واىحًَ امثش,اىَفاصو/ٌ وىنِ ماّج االالً اىجس,باىْسبت ىيجشػت اىثاُّت ىٌ َنِ احجآ االػشاض اىجاّبُت ٍخخيفا
.اػالّا ٍِ قبو اىَخيقُِ ىيقاح فاَضس
 اىَؼطً واسدة اىحذود وىنْها امثش ٍغ اىيقاحاث اىَصْؼت, الحظْا اُ االػشاض اىجاّبُت اىخٍ حظهش بؼذ حيقٍ اىيقاح:االستنتاج
. ٍقخشح اُ َىضغ جذوه جهاص ٍشاقبت حنىٍٍ ىالػشاض اىجاّبُت,بطشق حنْىاوجُت حذَثت
.  باَىّخل- فاَضس، ً سُْىفاس،  اىَضاػفاث،  اىيقاحاث، 91- مىفُذ: الكلمات المفتاحية
INTRODUCTION
Vaccines are the most effective preventive
measure in face of pandemics throughout history
1
. The ongoing COVID-19 pandemic pushed the
world in a vaccine production race in which 259
vaccine projects are started, of which 11 are in
2
phase III clinical trials .
Of the vaccines that made it past phase III trials,
Sinopharm, Pfizer-BioNTech, and AstraZeneca
were among the first to be available and to be
3-5
disseminated worldwide . None of which were
labeled as side-effect free vaccines. Due to their
rapid use, the Centers for Disease Control and
Prevention has developed V-safe, a real time
vaccine adverse event reporting system to track
6
the vaccines’ side effects . Most reported vaccine
side effects are either preventable or
conservatively managed the most prevalent of
7
which were fever and different forms of pain .
In light of what’s above, this study aimed to
explore the different side effects associated with
the three most common vaccines in Iraq. Such
study will aid healthcare workers and policy
makers in the betterment of medical care for
concerned patients, therefore, improving their
quality of life.

Methodology
The study approved by Medical Research Ethical
Committee ref.no.UOM/COM/MREC/21-22(70) , It
included 498 participants, of which ,Participants
were stratified based on received COVID-19
vaccine. Nearly 45.0% received 2 doses of
AstraZeneca, 43.0% receiver the Pfizer-BioNTech
vaccine, while only 13.0% received the
Sinopharm vaccine. Most of the included
participants were male (60.8%), within the ages
between 18 to 30 years (48.1%), married (54.0%),
and were classified of normal weight (38.4%).
Moreover, about 70.0% of all participants had an
undergraduate degree, while 96.2% of the entire
sample lived in urban residence. Of the included
sample, 45.5% had been previously infected with
COVID-19 while only 2.4% had multiple COVID19 infections. Only age and marital status were
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significantly different among vaccine users (pvalue = .041 and .001, respectively).

Statistical Analysis
All statistical analysis was conducted on the
statistical package for social sciences (SPSS)
version 23.0 (SPSS Inc., Chicago, IL, USA).
Descriptive
statistics
were
reported
as
frequencies for categorical data [n (%)] and as
means and standard deviations for continuous
data (n ± SD). Associations were made using ChiSquare testing. ANOVA and student’s t-test were
utilized to detect significant mean differences
between categories. A p-value equal or less than
0.05 is considered statistically significant.

RESULTS
The study included 498 participants, of which
characteristics are shown in table A. Participants
were stratified based on received COVID-19
vaccine. Nearly 45.0% received 2 doses of
AstraZeneca, 43.0% receiver the Pfizer-BioNTech
vaccine, while only 13.0% received the
Sinopharm vaccine. Most of the included
participants were male (60.8%), within the ages
between 18 to 30 years (48.1%), married (54.0%),
and were classified of normal weight (38.4%).
Moreover, about 70.0% of all participants had an
undergraduate degree, while 96.2% of the entire
sample lived in urban residence. Of the included
sample, 45.5% had been previously infected with
COVID-19 while only 2.4% had multiple COVID19 infections. Only age and marital status were
significantly different among vaccine users (pvalue = .041 and .001, respectively).
Table B ,demonstrates the presentations of
those infected with COVID-19. Most common
symptoms included fatigue (78.4%), anosmia
(66.5%), fever (64.4%) aches/pains (54.7%), and
headaches (50.4%). Most of the participants
experienced to at least 4 COVID-19 symptoms
(21.2%). The most common complication due to
COVID-19 was arrhythmias (14.0%). Most
COVID-19 infections lasted within the 8 to 14
days range (44.6%).
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Frequency of Adverse Reactions Based on the
Vaccine
Table C ,portrays the frequency of adverse
reactions as stratified by vaccine and number of
dosages. For the first dose, body/joint pain,
headache, fatigue and fever were the most
common symptoms. The aforementioned adverse
effects in addition to respiratory symptoms (p
= .028) were significantly more frequent within the
AstraZeneca vaccine (all p <.001). On the other
hand,
the
Pfizer-BioNTech
vaccine
had
significantly higher frequency of no experienced
symptoms (p <.001). For the second dose, the
adverse effects trends did not change. However,
the symptoms of joint/body pains, headache,
fatigue, and fever were significantly more
pronounced in the Pfizer-BioNTech vaccine (all p
<.001).

DISCUSSION
Our results demonstrate that fatigue, anosmia,
fever, and different kinds of pain were the most
prevalent side effects after COVID-19 vaccination
irrespective of type. The side effects of vaccines
were more pronounced in the group taking the
AstraZeneca vaccine as their first dose. On the
other hand, vaccine adverse effects were more
prevalent in the group taking the Pfizer-BioNTech
vaccine as their second dose. The prevalence of
symptoms among all groups did not significantly
change with age, sex, educational status or BMI.
Within a regional context, a Jordanian study on
the general populace demonstrated that fatigue,
headache, muscle pain, arthralgia and fever were
the most prevalent symptoms post vaccination
and were significantly more prevalent in mRNA
8
vaccines irrespective of number of dose .
Similarly, a study conducted on Jordanian
healthcare workers demonstrated comparable
trends in which pain at site of injection was the
9
most frequent reported symptom . An Iraqi
retrospective investigation reported that fatigue,
local injection site reactions, fever, and muscle
pain were the most prevalent symptoms among a
randomized sample of over 1000 Iraqi
10
participants .
Moreover, none of the aforementioned studied
reported any serious side effects that required
emergent treatment or advanced medical care, in
fact all of the reported local or systemic side
effects were in the expected range associated
with vaccines. Our results are consistent with the
above.
90
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To our surprise, pain at site of rejection was
infrequently reported across our cohort. So
infrequent that a proper statistical analysis could
not be conducted based on the low numbers.
What could explain such a phenomenon is the
cross-sectional nature of the study which
extracted participants’ experiences with postvaccination side effects in a retrospective manner
through
questionnaires.
Therefore,
while
consistent with the literature, all results or rather
the defects within them fall prey to recall bias
which could have underestimated the prevalence
of short-lived adverse effects such as that of pain
at injection site.
Additionally, the frequency of side effects was
significantly higher in mRNA vaccines, being
higher in AstraZeneca in the first dose, and in
Pfizer-BioNTech in the second. Such results are
consistent with the previous literature as many
reports demonstrated that vaccine related side
effects in terms of frequency or severity were
10-13
influenced by vaccine type and composition
.
Our study aimed to systematically describe and
compare the side effects associated with the most
common vaccines in Iraq. The value of such
efforts lies in their ability to counter rumors
contributing to hesitancy towards taking the
vaccine among the community . The United
States is monitoring the vaccine through the
Vaccine Adverse Event Reporting System
14
(VAERS) and V-safe . Additionally, Jordan is
using a governmental hub formulated for the
surveillance of side effects reported by the
8
vaccinated public . Iraq did not design similar
surveillance programs nor issued any campaigns
regarding such a pertinent topic.

CONCLUSIONS
RECOMMENDATIONS

AND

In sum, our results are in concordance with that
reported in the literature. Post vaccine side effects
are common to all vaccines but are more
pronounced in new technology vaccines. The
implementation of a governmental surveillance
system that accounts for adverse effect severity is
highly recommended.
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Table A:The characters of the participants
Total
Age (years)

AstraZeneca

Pfizer

Sinopharm

P-value

26 (5.2%)

.041

32.5 ± 9.4
18 – 30

239 (48.1%)

93 (18.7%)

31 – 40

178 35.8%)

89 (17.9%)

41 – 50
51 – 60
61 – 70
+70

54 (10.9%)
20 (4.0%)
5 (1.0%)
1 (0.2%)

28 (5.6%)
10 (2.0%)
2 (0.4%)
0 (0.0%)

Male

303 (60.8%)

144 (28.9%)

Female

195 (39.2%)

78 (15.7%)

Single

224 (45.0%)

81 (16.3%)

Married

269 (54.0%)

139 (27.9%)

Divorced
Widowed
Engaged

2 (0.4%)
2 (0.4%)
1 (0.2%)

1 (0.2%)
0 (0.0%)
1 (0.2%)

Illiterate
Primary
Elementary
Secondary

1 (0.2%)
1 (0.2%)
4 (0.8%)
14 (2.8%)

0 (0.0%)
1 (0.2%)
2 (0.4%)
10 (2.0%)

Undergraduate

342 (68.7%)

150 (30.1%)

Postgraduate

136 (27.3%)

59 (11.8%)

Urban

479 (96.2%)

8 (1.6%)

Rural

19 (3.6%)

214 (43.0%)

Underweight

13 (2.7%)

4 (0.8%)

Normal

185 (38.4%)

73 (15.1%)

Overweight

176 (36.5%)

80 (16.6%)

Obese

108 (22.4%)

59 (12.2%)

120
(24.1%)
61
(12.3%)
20 (4.0%)
8 (1.6%)
2 (0.4%)
1 (0.2%)

28 (5.6%)
6 (1.2%)
2 (0.4%)
1 (0.2%)
0 (0.0%)

Gender
118
(23.7%)
95
(19.1%)

41 (8.2%)

.099

22 (4.4%)

Marital Status
121
(24.3%)
90
(18.1%)
1 (0.2%)
1 (0.2%)
0 (0.0%)

22 (4.4%)

.001

40 (8.0%)
0 (0.0%)
1 (0.2%)
0 (0.0%)

Educational
Level
1 (0.2%)
0 (0.0%)
2 (0.4%)
3 (0.6%)
154
(30.9%)
53
(10.6%)

0 (0.0%)
0 (0.0%)
0 (0.0%)
1 (0.2%)

6 (1.2%)
207
(41.6%)

5 (1.0%)

7 (1.5%)

2 (0.4%)

.318

38 (7.6%)
24 (4.8%)

Area of living
.172

58 (11.6%)

BMI
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93
(19.3%)
72
(14.9%)
22 (6.8%)

.545

19 (3.9%)
24 (5.0%)
16 (3.3%)
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Table B: The signs and symptoms of those participants infected with Covid-19
Number of times contracting COVID-19
0
1
2

256 (52.0%)
224 (45.5%)
12 (2.4%)

AstraZeneca

222 (44.6%)

Pfizer
Sinopharm

213 (42.8%)
63 (12.7%)

Fever
Dry Cough

152 (64.4%)
92 (39.0%)

Fatigue
Sore Throat
Headache
Anosmia
SOB
Aches and pains

185 (78.4%)
82 (34.7%)
119 (50.4%)
157 (66.5%)
45 (19.1%)
129 (54.7%)

Conjunctivitis
Diarrhea
Chest pain

11 (4.7%)
53 (4.7%)
44 (18.6%)

1

21 (8.9%)

2
3
4
5
6
7+

18 (7.6%)
30 (12.7%)
50 (21.2%)
45 (19.1%)
27 (11.4%)
41 (17.4%)

Pneumonia
Arrhythmia
Secondary bacterial infections

12 (5.1%)
33 (14.0%)
5 (2.1%)

ARDS

8 (3.4%)

≤ 7 days

65 (30.5%)

8 – 14 days
≥ 15 days

95 (44.6%)
53 (24.9%)

Vaccine

Symptoms due to COVID-19

Number of symptoms

Complications due to COVID-19

Duration
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Table C: The frequency of the adverse effects after vaccination according to the vaccine type
First Dose
Post
vaccination
symptoms

Second Dose

AstraZene
ca

Pfizer

Sinophar
m

Pvalue

AstraZe
neca

Pfizer

Sinophar
m

P-value

None

20 (4.0%)

72
(14.5%)

17
(3.4%)

<.001

60
(12.0%)

30
(6.0%)

29
(5.8%)

<.001

Joint or body
pain

132
(26.5%)

69
(13.9%)

15
(3.0%)

<.001

29
(5.8%)

65
(13.1%)

5 (1.0%)

<.001

Headache

109
(21.9%)

64
(12.9%)

18
(3.6%)

<.001

31
(6.2%)

60
(12.0%)

14
(2.8%)

.001

Fatigue

164
(32.9%)

93
(18.7%)

28
(5.5%)

<.001

62
(12.4%)

94
(18.9%)

14
(2.8%)

<.001

Diarrhea

9 (1.8%)

6 (1.2%)

4 (0.8%)

.424

1 (0.2%)

1 (0.2%)

0 (0.0%)

--

Respiratory
Symptoms

14 (2.8%)

3 (0.6%)

2 (0.4%)

.028

2 (0.4%)

5 (1.0%)

2 (0.4%)

--

Fever

143
(28.7%)

54
(10.8%)

14
(2.8%)

<.001

30
(6.0%)

67
(13.5%)

3 (0.6%)

<.001

Nausea

32 (6.4%)

19 (3.8%)

5 (1.0%)

.130

6 (1.2%)

12
(2.4%)

2 (0.4%)

.279

Pain at site
of injection

1 (0.2%)

4 (0.8%)

1 (0.2%)

--

0 (0.0%)

1 (0.2%)

1 (0.2%)

--

Abdominal
pain

4 (0.8%)

5 (1.0%)

2 (0.4%)

--

6 (1.2%)

12
(2.4%)

2 (0.4%)

.279
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